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EXECUTIVE SUMMARY / KEY FINDINGS

Public bodies hold a range of information and conhtanging from demographic,
economic and meteorological data to art worksphisil documents and books. Given the
pervasive availability of such information and anmttin digital form and the increasing
use of information and communication technologik3T§) by secondary users, public
sector information and content are becoming aneamingly valuable resource for the
production of innovative value-added goods and isesy as well as a source of
educational and cultural knowledge for the widgpydation.

Knowledge is a source of competitive advantag&én“information economy”, for
this reason alone it is economically important ttiegre is wide diffusion of public
information. There is a wide range of benefits éodained from improving access to PSI
and facilitating its reuseaking into accountegal requirements and restrictions. These
benefits include development of new products bditectly on PSI; development of
complementary products such as new software awnitesy reduction of transaction costs
in accessing and using such information; efficiegajns in the public sector itself; and
increasingly the crossing of different public arrd/gte information to provide new goods
and services.

Governments also have basic commitments that o#izean access public
information and national cultural heritage suclpasitings, monuments and books, and to
ensure social inclusion. New communication toolghsas social networks, interactive
Web sites and games may facilitate the diffusiopudilic sector information by reaching
groups of people previously unlikely to directlycass PSI or PSl-related services.

This literature review looks &SI market size andimpacts following the widely
cited estimates in thMEPSIR study (2006) MEPSIR concluded that the PSI re-use
market in 2006 for the EU25 plus Norway was w&thR 27 billion.

Estimated on the basis of the most recently availatudies, the narrowly defined
EUZ27 direct PSl-related marketwas of the order dEUR 28 billion in 2008.All studies
show relatively rapid growth in PSl-related marketgl assuming annual growth of 7%
the direct PSl-related market would &r®und EUR 32 billion in 2010

Care needs to be taken with these estimates asthdyased on a range of sources
using different methodologies, but it is clear thhe narrow PSlI-related market is
economically important and thdirect economic “footprint” is probably somewhat
larger due to direct PSI re-use activities in other segtgovernment and non-commercial
activities not included in the studies used to \@efthese estimates. The estimates are
based on studies of business as usualpberall economic gains from opening up PSI
and providing easy access for free or marginal cosif distribution could be up to
EUR 40 billion for the EU27.

= PSl-related information can be used in a very widage of direct and indirect
applications across the economy agtjregate direct and indirect economic impacts
from PSI applications and use across the whole EU2conomy are of the order of
EUR 140 billion annually, showing clearly that there are large economicebenfrom
easier access to and greater use of PSI. It iscldao that new applications and uses in a
wide variety of goods and services industries amdré innovations associated with
easier access to PS| are more important than tBetdS| market, and emerging second-
order uses can be expected to add further econandcsocial benefits to the EU27
economy.



Sectoral estimates of possible gains from the renof/current barriers to access
and improving the underlying infrastructure incluble geospatial sector, where benefits
could be increased by some 10-40% by improving ack® data standards, and
building skills and knowledge Better policies in the area of geospatial apfithce in
local government could help productivity gains astndouble over the next 5 years. Large
markets are also estimated in financial, energycamdtruction sectors.

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

In comparisondirect revenues to governments from PSI are relatisy low and
are much lower than the estimated first and secoddr benefits from access to PSI.
Estimates based on the most comprehensive datala@lessuggest th&&U27 government
revenues at the upper end of estimates are of theder of EUR 1.4 billion based on
revenues in the Netherlands, and possibly higharatnd EUR 3.4 billion if based on the
United Kingdom. These two countries have been iwelgt effective in collecting
revenues, and revenues for the EU27 are likelyetodmsiderably lower.

There is emerging evidence that improving access and loweln prices
dramatically has positive impacts on the number ofisers and development of new
uses, and that changing access and pricing policigsrovide opportunities for
reviewing the role of public tasks in generating ad distributing PSI.

On the other hand, research suggests that whariegis lowered to the marginal
cost of distributiongovernment revenues foregone from direct sales ofSP could be
raised via basic replacement fundingpossibly mixed with “updater” funding models,
where, for example, businesses companies upddiiigdompany data pay a higher levy.
The extra funding involved is estimated to be very smalcompared with both the
budgets of public sector bodies providing public sgor information (usually less than
1% of their budgets and a maximum of one-fifth afigets in a few cases), and even
smaller compared with additional benefits from ¢ge®SlI-related economic activity.

There are gradations in approaches to improvingessc@nd facilitating reuse
depending on where countries are positioned irr 8l re-use policies. Policy strategies
include: opening up PSI that has been difficulatoess and reuse; reviewing restrictions
on access and use and amending unnecessary @s$riateviewing the public task;
facilitating access to third party rights holdensaterial where rights holders are in
agreement. It is also worthwhile improving the hfrastructure and rationalising terms of
access/use policy for intra-government PSI reusg. (between national and local
governments) with both direct benefits to governtsemd related spillovers to the private
sector. Furthermore thimternational dimensions of PSI access need streingning,
both in accessing international data, and internatnal access and use of national
data.



TASK DESCRIPTION

The re-use of Public Sector Information is a neveryimg area of the "ICT sector”, which
has proven to be a very difficult area to measuwrergits very specific nature.

In the context of the forthcoming review of the Bfiective, there is a need to update the
figure of the potential market value of PSI re-irs&urope, since the currently available
figures are that of the MEPSIR Study undertake20@6, which concluded that the PSI re-
use market was worth potentially EUR 27 billion.

Since 2006 many development have taken place itagh&ext of the PSI arena, namely the
full transposition of the PSI Directive in Membetates, the implementation of deployment
measures in some Member States to reap the fubfiterof PSI re-use, as well as the
development of new products and services basedsbmil similar digitisable information.
In this context a revised and updated figure ofgbeential value of the PSI re-use market in
Europe is required to take account of differentaliewgments that have taken place since
2006.

In order to achieve the revised figure it is regdithat the services of an independent PSI
Economist are purchased in order to perform tHeviohg tasks:

- To summarise the findings of the currently avagabtudies on PSI re-use, either
sectoral or national, and assess any changes/geveft since 2006.

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



1. INTRODUCTION

The public sector is a large producer, collectod aspository of a wide variety of
data/information and content. Two main technoldgétsvelopments have radically changed
and re-shaped the role of public sector informatod content. These ar@:technologies
that enable the digitisation of public resourceshey are produced, and retrospectively for
public resources already existing; arddeployment of broadband technologies that enable
better access and find-ability of PSI and much mapéd dissemination of .

Digitisation is a crucial factor for the commeragdploitation of PSI and the diffusion of
content held for example in public cultural estsitathents. Once digitised, information and
content becomes more storable, transportable acidaegeable bringing new opportunities
and challenges for the public sector in areas #@iotpinformation management, maintenance,
access, preservation and interoperability. The vations of information and content
digitisation and dissemination enabled by high dpie¢ernet have transformed the business
of information and content distribution and reintexh the way governments, public
organisations and businesses interact with eadr atid with the public.

New technological possibilities and efficient ugd@T's have also introduced new tools
for the diffusion of cultural and educational cant& achieve socio-economic goals such as
social inclusion and the provision of learning Réieis. The Internet also provides a virtual
space where vast amounts of digital material appsieed daily, much of which relying on
short-lived technologies, raising questions forsprgation and interoperability.

1.1. Definitions

Public sector information (PSI) directly generabsdpublic institutions and information
and content held by cultural establishments, aeshiand the like is any kind of information
that is produced and/or collected and held by dipudndy as part of its public task. In
Europe, better access to public sector informatias received broad attention following
Directive 2003/98/EC on the Re-use of Public Settéormation. This Directive is being
reviewed as a key part of the ambitious Digital Adge for Europe (European Commission,
2010), notably in its scope, principles on chargfog access and use, competition and
intellectual property issues.

1 The Introductions is drawn in particular from yiceis work undertaken by the OECD (OECD,

2006). Note that OECD work distinguished betweenblip sector information, which is
information generated by governments that tendsbd@oreadily re-usable, and includes e.g.
geographical and meteorological information; antligicontent, which is held by governments for
a clear public good task to make it widely avaigbdnd includes e.g. public cultural holdings,
public archives, etc. As these two types of infaioraare on a continuum rather than being two
distinctly different groups with a clear dividingné, in this report they are divided into two
categories of public sector information, while Istietaining their attributes of being on a
continuum.



There is no standard international terminologytfar whole public information/content
area and its subsets. Outside of the EU27, for pleain Korea reference is made to “public
knowledge information resources”, and in the Uniftdtes the terms “public information”
and “government information” are widely used. Farthore, PSI may also be used as an
umbrella term for all information and content prodd and held by public bodies, but there
may also be exclusiofis.

For analytical and operational reasons it is usefdlifferentiate between:

» Public sector informatiorwhich often has characteristics of being: dynamid a
continually generated, directly generated by thblipusector, associated with the
functioning of the public sectoe(g.,meteorological data, geo-spatial data, business
statistics), and often readily useable in comméaplications with relatively little
transformation of raw data, as well as being tresbaf extensive elaboration; and

» Public sector information held by cultural establisents and the likerhich often
has characteristics of being: statie (it is an established record), held by the public
sector rather than being directly generated byeig.(cultural archives, artistic
works where third-party rights may be important directly associated with the
functioning of government, and not necessarily eissed with commercial uses but
having public good characteristiesg.,culture, education).

The first category may be the basis for informaiditiensive industries; these employ
the raw PSI data to produce increasingly sophistiteand pervasive products such as
location-related applications accessed from smaotips. This area has received most
attention and has been until now the focus.gfthe EC Directive on the re-use of PSI. The
second includes cultural, educational and sciengifiblic knowledge; wide public diffusion
and long-term preservatiore.f. in museums, libraries, schools) are major govenime
objectives. The public task is potentially cleatmrt because of rapid growth of interest in all
kinds of cultural goods and services, the potefftiamarket and non-market development of
this kind of public sector information is very largOver time the distinctions have become
less clear-cut and there is a continuum of usesagmlications between the ends of the
spectrum €.g. geo-spatial information with very high commeraisle, and cultural archives
with limited popular interest but very high value gome users). The main objectives of re-
use at the two ends of the spectrum are differdiiowgh for example cultural and
educational information is increasingly used toduee commercial products.

1.2. Objectives, approach and scope
The objectives of this study are to:

* Review recent evidence on the importance and grow#l, principally in Europe,
to the extent that quantitative studies are aviglab

« On the basis of this recent evidence estimate ¢oektent possible top-down
estimates of the value of the PSI market in Euanpethe economic value of PSI in
Europe in general,

2 The EC Directive on the re-use of public sectdprimation (2003/98/EC, 17 November 2003)
excluded information and content generated and bgldultural and educational institutions, and
public sector broadcasters, whereas the OR&Eommendation of the Council for enhanced access
and more effective use of Public Sector InformafiG{2008)36] includes all information and
content generated and/or held by public bodiesndéfas: “information, including information
products and services, generated, created, callecfgocessed, preserved, maintajned
disseminated, or fundduy or for the Government or public institution”.




 Summarise some aspects of recent studies at deetdror in particular detailed
areas.

It must be emphasised that at pan-European leget ik a continuing absence of robust
quantitative data oni) the size, growth and impacts of PSl-related aetsi andii) the
economics of cost, pricing and distribution modefisPSI and the socio-economic benefits
and any related costs of improved access to pudditor information held by cultural,
educational and other non-market establishmentsratittions.

Scientific information and research datain general not included in this survey, and it
is generally outside of the scope of the EC DikectHowever universities (which can also be
in a completely private sector environment) areamagers of public data, for example health
data, and government-funded research establishraadtsiniversities are involved in setting
up and maintaining databases that have signifiemanomic impacts on the research
environment (more efficient research data collectind use) and the private sector
(commercial applications). See for example analgsithe role of open access in improving
the flow of science and research information (OEQDQ5). Nevertheless estimates of the
magnitude of benefits from improved access to $ifiemesearch results are included in this
study, although these benefits are not directly mamable with market size estimations. For
the estimation methodology see Houghton (2009).

Public sector information held by cultural estahlisentss covered in this study to the
extent that it is included in the publications aegorts reviewed. Nevertheless as public
sector cultural content was not part of the origidaective 2003/98/EC on the Re-use of
Public Sector Information, it is generally not mdéd in the publications and reports
reviewed here to the extent that this can be débecnfrom examination of these
publications and reports.

Public broadcastings also not covered in this survey along with matster cultural
information. This was also specifically excludednfr the original Directive 2003/98/EC. In
many countries there are fully or partly state odvrimoadcasters that are government
financed or subsidised. These broadcasters prodoctent that may be used by private
companies or other public actors such as educdtingtitutions, depending on access and
usage rights. Public broadcasters also face th#enba of digitising and making their
content more widely available, e.g., their backases.



2. DEFINITIONS AND VALUE-CHAINS

2.1. Different information and content types

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

2.1.1. Information domains

Public sector information domains and examples sii@wvn in Table 1. This list is
neither exhaustive nor are individual domains esigkl For example, the category “Natural
resource information” includes information that daa part of “Scientific information” and
“Research data” or “Geographic information”; morenyit is difficult to draw clear divisions
between cultural, educational and scientific cont€ontent types that are commonly used in
commercial applications are geographic, meteoro&gibusiness and financial, social and
transport as well as (some) legal system informatiultural, educational and scientific
information and political information are often e@itly made widely available by
governments. But, as Table 1 indicates the diffedemains are a continuum of examples
rather than a mutually exclusive and collectivethaustive classification system.

The public sector constitutes a major resource Elit produces and collects a
multitude of information. For public authoritiesghinformation — once collected and used for
its original purpose — has two distinct dimensiaagprimary objectives and characteristics of
each diverge (Figure 1). One comprises the aimaailithte the commercial “re-use” of
information. The other is concerned with public teecinformation held by cultural
establishments and the like (“public sector coritenfigures 1 and 2 and in Table 1) where
the aim is usually the wide diffusion and preseoradf these public goods for various socio-
economic purposes.

Figure 1. Categorisation and characterisation of the public information pool

Public Informations
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™ Availability”
» Recognition as input ) Recog!'ntlon o
aszet for business educational and cultural
i value
'g:c:::l el s » Negligible role of priv ate
. sectar
Main - Existence of clear Us ually limited
chgre_lcter- ez trar\sac{lon commercial exploitation
istics : I;::?;TT:IEZ::L;:: » Content nottransformed
« Fraquant combination of > CeEnenElEn &
et e individual content
. . » Funding and collection
B by pudi ey rather than creation

Source: Adapted from OECD, 2006.



Table 1. Public sector information domains with examples

Commercial
re-use of
PSI

N4

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 surveys

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. Users and applications

2.2.1.

“Re-use” centres on exploiting the economic valtipublic information. PSI serves as
“raw material” which can be used to develop newdpits and services. Whereas public
bodies are the creators and suppliers of the @iligimaterial, the private sector plays a major
role as intermediary and information processor betwsource of information (public body)
and end users (Figure 2). Payment occurs in exehfamgnformation; private businesses pay
for PSI and consumers for value-added informatimdpcts and/or services. Public bodies
also integrate the value chain vertically and patevproducts directly to final users. There

10
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have been wide differences across countries insacaed pricing approaches, but these are
increasingly converging on making access easi¢h, @éta priced at marginal costs of storage
and distributior?.

Figure 2. Typical information, content and payment flows

" Payment

‘..___./”._H\ /_"\ .
Commercial re-use 5
Private

of public sector Public body End user
) ; company
infarmation

T Information e

Free Access or
Payrment
B —

Making available
public sectar Public body
content

End user

Content

- hfinor ! pozgble flow
—————  hjor f es@blished flon

Source: Adapted from OECD, 2006.

2.2.2.  Making available public sector information leld by cultural establishments

Public institutions also invest in the disseminatiand preservation of public sector
information held by cultural establishments to issalarious social and educational goals, as
well as being involved in potential “re-use” ofghtollected and preserved information. As
the main objective is wide diffusion, this has uUlsudeen freely available to private
individuals and for educational purposes, with Iprices occasionally charged to recoup
some costs. Traditionally, the private sector waly anarginally involved in efforts to make
cultural content and public sector information hddg cultural establishments widely
available (Figure 2 above). With increased pressurggovernment budgets following the
global financial crisis and its aftermath, privatdustry and individuals have come to play an
increasing role, and in some countries the privegetor and individuals have had a
continuing role in distributing cultural conteniprfexample, in exchange for marketing
possibilities €.g.private sponsoring of exhibitions and cultural re¢®. Furthermore cultural
information is increasingly important in a wide ganof market and non-market applications
with the growth of popular interest and accesdltaspects of culture.

% For example, the United States has adopted an apeess approach and much PSI is freely

available at Federal level, although there remdaewlifferences at state and local level in access
and pricing regimes. See Uhlir in National Acadeshciences (2009).
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2.3. Value chains
2.3.1.  Value chain of commercial re-use of publiestor information

The value chain of commercial re-use of PSI is aogep of:i) data creation,
il) aggregation and organisatiaii, processing, editing and packaging, arjdnarketing and
delivery (Figure 3). Enabling technologies notathlg Internet and software applications are
supporting systems and the basis for the main v@le&ting functions. Much of the currently
expanding re-use activity only started once lowtdG3 applications and networks became
available.

Figure 3. The PSl re-use value chain

Aggregation Processing, .
Data creation and editing and Marketlng
P = and delivery
organisation packaging

ICT Infrastructure )

“Raw data” “Final product”
Mo value added High value added

Source: OECD, 2006.

The first element of the PSI value chain is theattom or collection of the data itself
(e.g the actual measurement of geo-spatial data)hist gtage public information can be
considered as “raw material”. Subsequently, inaseé step the information created at local,
national or international level is aggregated amdapbised in order to create a more
comprehensive data set and to permit joint stoaageretrieval.

Among the most important PSI producing public bediee:

» Mapping agencies that produce geo-spatial and gpbgr data.

* Meteorological services that generate weather data.

» Statistical offices that generate comprehensivesoonomic data.
» Company registrars that collect corporate finandzé.

» Ministries of transportation producing traffic datend

* Courts and other governmental institutions thatvig® legal and legislative
information.

These institutions originally generate this infotima 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 tions such as data processing,
editing, re-packaging or re-modelling. Editoriatigities include the production of synopses,
explanatory notes and search indexes. It includesga variety of value-adding activities that
depend on the end product or service. For instaye®spatial data can be used to produce
location maps to find all manner of goods and sesvin all kinds of end-using devices, with
the major part of added value increasingly comiognfcombinations with other information,
such as demographic, traffic or environmental datmilarly meteorological data is used to
produce new combinations of services for mobildaeusers.

The final functions are marketing, distribution atelivery of information products and
services. ICTs have not only augmented market rethey have also transformed many
traditional PSI activities, for example public secpublishing. Traditionally public sector
bodies often tasked private companies with pubighmaterial in physical formats, but the
Internet has changed the nature of publishing,amtine distribution is complementing and
increasingly supplanting hardcopy publishing. PSlalso important for new wireless
applications such as location-based services (LBBg. very large installed base of mobile
phones, rapidly ascendant smart phones, and vpiglyagrowing base of wireless personal
digital assistants (PDASs), tablets, and netbookdérhto an explosion in LBS applications.

2.4. Structure

The changing scope and value chains for publicosenformation potentially change
the availability, access and use of PSI, makingoth more widely accessible and more
readily combined to produce new information goodd aervices. Furthermore, the inherent
democratic nature of the Internet and the potettiaise trusted public data from known and
reliable public sources means that many kinds bfipsector information ranging from geo-
spatial and meteorological information through tdtural information are likely to be
increasingly combined and distributed to a vergéanumber of end-users. Furthermore, the
international dimension of access to and use ofipuector information is increasingly
important as the global reach of high-speed Intenmnections make national data of
increasing international use and international dagreater national and local relevance.

Given the pervasive availability of public sectofarmation and content in digital form
and the increasing use of ICTs by secondary upeitsjc sector information is a valuable
resource for the production of innovative valueedidoods and services as well as a source
of educational and cultural knowledge for the widepulation. Furthermore, knowledge is a
source of competitive advantage in the “informatmonomy”, and for this reason alone it is
economically important that there is wide diffusioh public information. Benefits include
development of new products built directly on R&lyelopment of complementary products
such as new software and services; reduction nfa@ion costs in accessing and using such
information; gains in the public sector itself; ahé crossing of different information sources
to provide new goods and services.

Governments also have basic commitments to enalbieers’ access to public
information and national cultural heritage suchpasitings, monuments and books, and to
ensure social inclusion. New communication toalghsas social networks, interactive Web
sites and games may facilitate the diffusion ofligukector information by reaching groups
of people previously unlikely to directly accesd BSPSI-related services.

The next sections explore the aggregate economerdiions of access to and use of
PSI, and provides broad estimates of the size aketm and impacts of PSI, based on
available quantitative analysis in the publishéeféiture and other sources, mostly subsequent
to the year 2006.

13



The literature review is divided into two partsetfirst covers general market studies
and estimates of the value of PSI markets, thenseestimates the size of the EU27 PSI
market based on extrapolations from existing wéirks not exhaustive, in that it does not
cover all of the PSI literature, particularly stesliof implementation and legal aspects of PSI
re-use. It is organised by country and to the éxpessible by PSI area, as most studies are
nationally based and either deal with all of PSkome specific parts of it. All information
sources are listed in the Bibliography at the efrtthis survey.
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3. GENERAL MARKET STUDIES

3.1. Open access to public sector information

Why is open access to public sector informationartgmt in general and for innovation
in particular? Knowledge and information flows urgle creativity and innovation, and the
relative scope and scale of public sector inforamtparticularly in small economies, make
public sector information important sources of raaterial for innovation. The public sector
is a major, even the dominant, producer and cumtodf information in many domains and
easier access can drive innovation and new econactiigty. Furthermore, only government
and the public sector have the critical mass taterenclusive public platforms and scalable
repositories in many areas (Cutler, 2007, Nils&1,03.

Improved access to and use of public sector infdomds of major importance for all
economieg§OECD, 2006Vickery, 2010).It has increasingly taken centre stage from being a
somewhat peripheral issue often confused with feedf information, and extensive
international work has been undertaken analysirdy @oviding policy principles for the
development and use of public sector informationt tBese principles have also taken into
account that there are also limits to what canddeased and thdegal requirements and
restrictions, including effective and secure manag® of personal information,
confidentiality and national security concerns, afwdhdamental principles including
democracy, human rights and freedom of informafsme for example, OECD, 2006, 2008).
This information ranges from weather and map infifan generated by governments
through to public sector broadcasting archives, enas and art repositories where
governments hold information on behalf of othengeFaccess to public sector information
has been a cornerstone of US policy and this has seengthened with the 2009 release of
the US open government directive based on pringiplietransparency, participation, and
collaboration (Office of Management and Budget,200

3.1.1.  Access, equity and pricing

Re-use of publicly funded information from govermmactivities, academic and other
research areas has potential for a wide varietyn®v and innovative combinations
(Cook, 2010). The underlying rationale for thisi@ so much the predictability of these new
combinations as their unpredictability. As Louisstear supposedly said, ‘In the fields of
observation chance favours only the prepared minda similar vein, Drucker argued that
‘Opportunity is where you find it, not where it fia you. The potential of a business is always
greater than what is actualised’. Enlarging andesyatically inviting serendipity can be
argued to be an aim of government information golimaking access to public sector
information an important cornerstone in a comprehendigitally driven innovation policy
(European Commission, 2010).

The supply of PSI at no charge is generally jwti® on grounds of economic
efficiency where there are no clear obligations aski related to nondisclosure. According
to some, the arguments related to equity and ‘pags’ are usually poorly conceived in the
context of the public funding of PSI and the stimmi efforts devoted to the promotion of
lifelong learning (Cook, 2010).

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

interdependencies and multiple causes, are oftastable, have no clear solution and are
socially complexThey range fronenvironmental degradation, climate change, mergalth
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problems and youth employment and engagement algaltein many countrieSolutions to
these challenges also require better access t@@ddtor information.

3.1.1.2. Geospatial and weather information in theted States

Two examples of the benefits and challenges t@baticess to and greater use of public
sector information can be drawn from experienddéUnited States.

Geospatial information: The volume, quality and resolution of geospatiatadare
increasing exponentially, with sources of data exjpag to include global positioning
satellites, aerial photographs, distributed senstworks, embedded devices, location-aware
technologies, including mobile phones, and increasiontributions from IT-enabled social
and commercial networks (National Research Cou603a). Challenges to exponentially
increasing use include authenticating, storing,idedéihg and distributing these data.
Challenges for governments include national secwritncerns, working out the relations
between data collected for government use andritvait commercial providers, and deciding
how to cover the costs of preparing data for putdlease. Furthermore, even in the United
States, where the federal government’s generatypito make data available free of charge
or at most at the cost of distribution, many statel local government organisations have
continued to seek partial or total cost recovengarmining benefits from the overall liberal
policy to making PSI freely available with few litgng constraints (National Research
Council, 2003a).

Weather information: The strengths of the US weather and climate systeseen as
coming from the interplay of three major actorseT#ational Weather Service (part of the
National Oceanic and Atmospheric Administrationgsponsible for protecting life and
enhancing the national economy, and maintaining>dansive sophisticated infrastructure;
academia, responsible for advancing science andadédg meteorologists; and the private
sector, responsible for creating products and sesvior commercial use and communicating
with the public. Based on free access to meteormdbinformation, this system has led to a
flourishing set of weather and weather-related isesvthat benefit the US public and
economy. Furthermore these services are used esdbnsit global level contributing to
global welfare, as well as being widely cited asgample of the benefits from free access to
public sector information (National Research Colyi2€03Db).

3.1.2.  Developing open access at sub-national level

In 2008-2009 the Australian state of Victoria cartdd an inquiry into improving
access to Victorian PSI. The potential for econoamd social returns from PSI were seen as
positive, that new commercial enterprises will egeesis access to PSl is improved, economic
gains will occur through improved use of PSI andhyngovernments and international bodies
have taken steps to open up PSI (Economic Developeued Infrastructure Committee,
EDIC, 2009). The report discusses in detail efficie improvements possible from better
access including: commercial efficiencies from éettse of public sector R&D; government
efficiencies through better resource allocation andre informed policy and decision-
making; greater innovation through the use of R&lluding “unexpected” innovation; and
the potential for improved transparency and soemlafjagement, including freedom of
expression and improved democratic processes (BipClL0-17).

3.1.3. International initiatives
In addition to the EC Directive on PSI, the OECDc&amendation of the Council on
for enhanced access and more effective use of qgblttor information provides policy

guidelines to improve access and increase useghrgneater transparency, simpler licensing,
enhanced competition and more liberal pricing (OE@@D8). This Recommendation aims at
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increasing economic and social benefits and retomgublic investments through more
efficient distribution, enhanced innovation, deysi®nt of new uses, and market-based
competition, taking into accoum¢gal requirements and restrictions including effecand
secure management of personal information, natisealrity concerns, and fundamental
principles including democracy, human rights andeeffiom of information The
Recommendation encourages greater access and geselless of IP ownership. And it
recognises that strengthening the role of non-pu@ictors in developing and disseminating
information may require changes in legislation, lmulector organisation and budgets to
support the collection and dissemination of pubéctor information.

The OECD Recommendation was based on findings tthete were barriers and
difficulties in expanding commercial and non-comaigrre-use of public sector information
and content. Continuing obstacles included: rastecor unclear rules governing access and
conditions of re-use; discouraging, unclear anadnsétent pricing of information when re-
use of information is chargeable; complex and lepdicensing procedures; inefficient
distribution to final users; barriers to developmehinternational markets; and the unclear
role of public sector organisations as collectpreducers and disseminators of public sector
information, particularly in competitive market ase

3.1.4.  Continuing barriers to measuring markets andenefits

Despite what are seen as increasingly self-evidadtgrowing benefits from improved
access at lower /no cost to users, there are ctuadegnd practical difficulties in measuring
the benefits from public sector information andatoequal extent, the size of related markets.
Even in narrow, more easily defined areas sucheaspatial information, these conceptual
and practical difficulties remain. A considerahterature has also grown up on the difficulty
of measuring the “real value” of geospatial infotima and the importance of establishing
robust theoretical and empirical models of usewnsks. See for example, Genovese (2010),
de Vries (2010) and Crompvoets (2010).

3.2. Studies of the European market

This section reviews available reports on the aimk development of European markets,
beginning with the two most important earlier lasgpale attempts to collect new information,
followed by more partial studies of the Europeamkag

3.2.1. Total PSI in Europe. The PIRA report

The PIRA report (PIRA, 2000) was the first crossdpean study to provide
comparable information of the value of PSI marketd the contribution of PSI to economic
activity. This was based on detailed estimates feofew countries extrapolated to all EU
countries in 2000. The report results emphasisedmiportance of geo-spatial information,
making up around one half of the total. They estada total value of PSI of EUR 68 billion,
with a value of EUR 36 billion for geo-spatial imfisation, with the spatial (geographic
information) sector taking over 37% of the totaléstment in PSI in France, 41% in Sweden
and over 57% in the United Kingdom (PIRA, 2000).eTimethodology is summarised in
Box 1. A value of EUR 750 billion was estimated fioe whole information sector in the US,
despite the fact that it contains many activitieselated to PSI. These estimates are not
directly comparable but it was concluded that ti&2RS1 market was considerably larger than
the EU market, and given the rapid growth of conua¢iPSI| re-use, and the capabilities of
ICTs to exploit the potential of PSI, the econowedue of public information resources has
probably increased both absolutely and relativialges2000.
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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 i) data on the
investment value of PSI, ii) 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:

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

o 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.

o 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.

3.2.2.  Total PSI in Europe. The MEPSIR report

Following the PIRA report in 2000, the most compnesive subsequent analysis of
European PSI markets is the MEPSIR study (MEPSIREY This study developed and
tested a repeatable methodology for measuring RSlise and undertook a baseline
measurement of PSI re-use in the European Unior2%EEnd Norway, and a comparison
with the United States. Public sector informatiawveared: geographic information of all
kinds; meteorological information; business infotima, including patent and trademark
information and public tender databases; sociah,datcluding economic, employment,
health, population, public administration, and abstatistics; transport information; and legal
information, including decisions of national, fayei and international courts, national
legislation and treaties. It did not include sdifitesearch information or cultural content.
Data was collected for the study from mid-2005 tigto early 2006 and estimates can be
taken to represent the situation at the beginnfrko6.

The estimates used two different methodologiebpih cases based on detailed surveys
of PSI suppliers and re-users. First estimatesqi@foverall PSI market size were based on
market estimates of respondents. Both public in&tiom/content holders and re-users were
asked to estimate the size of the domestic madtethE sub-domain(s) in which they were

*  The PIRA and MEPSIR studies used entirely difierapproaches and estimating methotise

estimates of MEPSIR are based solely on the sudveyieled value by all first-order re-users,
focusing on how much added value can be attributedPSl re-users. The total of PIRA
encompasses all firms that are in one way or anotheted to PSI, based on broad estimates using
national accounts data. PIRA takes the size ofrtfeemation industry as an upper bound proxy for
this market, particularly for estimating the US kedr
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active, excluding scientific and cultural inforn@ti Given the very large variation in
estimated values, the median rather than the awenss used as a base value, with the
average regarded as an upper boundary. Based @stih®tes of re-users (which tended to
be more stable than those of public informationfennholders) the overall market for public
sector information in the European Union plus Ngrwaas EUR 26.1 billion in 2006
(median value) with an upper boundary of EUR 47l®b (average value).

An alternative estimation of the overall size obliu sector information markets was
based on turnover proxies constructed from turnamdt staff numbers collected in the
surveys. The quality of these economic data wasidered to be considerably higher than
the more subjective estimates of market size. Tveratl market size is the sum of the
turnover of all individual re-users, minus costsagfjuiring public sector information from
public content holders. The average for the mininand maximum estimates by this method
was EUR 27.6 billion, with an upper limit of EUR .8@illion.

The two estimation procedures for the EU25 publecter information market
converged, with average turnover and median respundestimates both around
EUR 27 billion, with upper limit values of the ordef EUR 47 billion and lower limit values
around EUR 10 billion. The value of around EUR #lidn was considered a conservative
but realistic estimate, equivalent to 0.25% of paen GDP, and this was used to estimate
total PSI market sizes in individual countries.

3.2.3. Geographical, meteorological and legal information

An in-depth survey across the EU27 presented arpicif generally dynamic growth in
the geographical information, meteorological infation and legal information sectors
(MICUS, 2009). The study was based on a detailegteguof PSI holders and re-users,
supplemented by case studies. The re-use of R&Iresasing in all three sectors; some of this
re-use was directly attributed to tEBE€ Directive, but thd®irectives impact varies.

The PSI Directive was seen to have its strongepaanin geographical information
(Gl). The GI market is growing, income of re-usersncreasing (for 66% of respondents)
and new re-user groups offer innovative applicaiorhe Directive directly drives some of
this growth, and other public sector holders avedithe Directive have introduced significant
changes in their operations (reported by 54% ofddat Mapping and Cadastral Agencies).
Many changes are technical, dealing with data ftsnad modes of delivery, and for
example, Gl is increasingly offered on Internettalsror via web services.

Re-users of Gl confirm that holders have improveslrtservices, particularly speed of
delivery and the formats. Although they still comipl about restrictive licensing and high
prices, they also highlighted positive changes. [Hinge majority (79%) of private re-users
would like to access more public Gl, but unfavolegtricing and licensing conditions are a
continuing barrier. Gl is also increasingly avaliéafyom private sources, and in some areas it
is considered that PSI holders should consideevdgnig their range of public tasks.

In the meteorological information sector the marfieetprivate weather services is also
growing. The volume of meteorological data procufresn the public sector between 2002

® The study gathered data for the US in exactly ti@esway as in each European country. The

amount of data gathered for the US is thus of femift level than the data for all of the European
countries combined, and was not robust enoughrgpece with the estimates of market size for the
EU25 plus Norway. Nevertheless, it appears thahthmber of re-users per public content holder is
higher in the US, and the US scored high on Acbédigj Accountability and Non-discrimination,
as may have been expected from the more open appto® Sl access taken in the US.
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and 2007 had increased for 74% of the companiés; &0National Meteorological Services
reported increasing income and re-users confirmay significant increases in income.
Nevertheless on the supply side, the study sugdbatsrelatively few PSI holders had
changed their data policies based on changes iinrthgonal legislation. Furthermore, there
are relatively few European firms in the sectompitesthe importance of weather and climate.

Meteorological sector re-users complain first aagkinost about pricing, transparency
and licensing, and complaints about discriminataeijvities are particularly high. As in the
other sectors, the large majority of re-users wdikltito obtain more PSI from holders, but in
many cases re-users gather information from otheg public sources, such as the US
weather services, and would like to see unrestadicensing.

The market for legal and administrative informatisrgrowing; holders reported a 40%
average increase in the period 2002-07. Half ofi¢nal indicated that they have changed their
data policy since 2002, one third of them confirgnihat changes have been brought about by
legislation. The majority (79%) offers legislatiad administrative information free of
charge on the Internet. The majority of re-usenseeh@&corded increasing income, and those
that add value to PSI reported exceptional growtks: In contrast to other sectors of PSI,
many re-users criticise the lack of informationvamat legal and administrative information is
accessible and where to find it. This can be ewrpldiby decentralized jurisdictional
organization, but it could also be due to the stmecof the re-using side.

Comparable trends in the PSI market can be obsémvaltithree sectors. Unmet market
demand for more PSI is significant, as re-userallithree sectors reported undiminished
buying interest. It was recommended that PSI helétezus on crucial issues of licensing and
pricing, and provide greater support for PSI re-uBee study further recommended that
regular market monitoring be introduced at Europlearl, for example the volume of data
delivered and the income of PSI holders where idatat free.

3.2.4.  Environmental impact assessment markets

The EU27 market for Environmental Impact Assesseie(ElA) and Strategic
Environmental Assessments (SEA) was surveyed iaildiet 2009 (Cragliaet al, 2010).
These assessments are required by European Lassdssathe potential impacts of projects
and plans. The main outcome of the analysis isphattitioners still face problems in using
spatial data for the preparation of environmentapdct reports. These mainly relate to
finding and accessing quality data, and as a coesee, there is an increase in cost and time
to produce reports. The additional burden is gtiadtias well as potential savings that could
be achieved if problems connected with the useatial data were removed.

The key finding is that this market is worth EURIllion per year across Europe, and
that improving accessibility of the information v#egd for these studies could save up to
EUR 200 million per year. The analysis focused atiomal-level assessments, and including
sub-national assessments could increase valuesdoyoa of 10.

The detailed cross-European survey of the prepafeEdA/SIA reports indicated that
the main suppliers of spatial data are local aitireflocal governments and environmental
protection agencies (73%) followed by mapping agnd52%). In addition 44% of
respondents produce their own data; other souredgde national and regional bodies and
private companies including Google Earth (Craglieal, 2010, p. 24). The survey clearly
shows the continuing reliance of these reportsudlip sector sources.

The survey also highlighted the continuing chalEsn@n using spatial data. The most
frequent problems practitioners face relate toifigdthe data (59%) and low data quality
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(58%) (Craglicet al, 2010, p. 26). These are followed by problemessiog the data (53%),
integrating it (53%) and cost (48%). Only 4% indexh having none of these problems.
Clearly, improved access at lower cost to highalitudata would facilitate the development
of higher quality and more appropriate EIA/SEA ngpo

3.2.5.  Summary

Overall, the review of aggregate studies and arsaglsows that improved access to and
use of public sector information is of major im@orte for all economiedt has increasingly
taken centre stage from being a somewhat peripissaé often confused with freedom of
information, and there has been extensive inteynatianalysis and development of policy
principles for better use of public sector inforroat Benefits from better access include:
commercial efficiencies from better use of publecter R&D; government efficiencies
through better resource allocation and more infarrpelicy and decision-making; greater
innovation through the use of PSI, including “unested” innovation; and the potential for
improved democratic processes and social engagerkeee access to public sector
information has been a cornerstone of US policy tnisl was strengthened with the 2009
release of the US open government directive.

Despite increasingly self-evident benefits from ioyed PSI access at lower /no cost to
users, there are conceptual and practical diffesilin measuring benefits and, to an equal
extent, the size of related markets, even in narnmere easily defined areas such as
geospatial information. Nevertheless a number ofy eeggregate studies set the scene for
measuring PSI markets and impacts across the E& PTRA report (2000) gave very large
estimates of the size of the European PSI markeintipyding a wide variety of non-PSI
related activities, and it also emphasised the mapee of geo-spatial informatiohe
MEPSIR study (2006) of the EU25 PSI market providadestimate around EUR 27 billion,
with upper and lower limit values of EUR 47 billiamd EUR10 billion.

More recently anin-depth survey across the EU27 presented a piafirgenerally
dynamic growth in the geographical information, emblogical information and legal
information sectors through 2008nmet market demand for more PSI is significant &n
was recommended that PSI holders focus on crussales of licensing and pricing and
provide greater support for PSI re-use. In the anala- of avironmental impact assessment
studies the market was worth EUR 1 billion per yaar2009, with improved access to
information saving up to EUR 200 million per yeGluding sub-national assessments could
increase values by a factor of 10.

3.3. National studies
3.3.1. Denmark

In 2009 the Danish government launched the "Opetia anovation Strategy” (ODIS)
to provide easier access to public data as a Hlgéa material” for businesses. Denmark is
advanced in data collection and digitisation and tansiderable public sector information
resources. A study quantifying the value of opewegoment data used interviews and
workshops to identify areas in selected indust(iesnking, insurance, energy, tourism,
pharmaceutical and retail) where expanded accepsititic data could lead to quantifiable
commercial benefits and efficiency gains (Zangegh&rCompany, 2011). However, it is
clearly recognised that some of this potential willy materialise when small and innovative
firms or individuals begin to use the data in neays:

In the banking sector, banks are working with tiee duthorities (SKAT) and clients to

give banks access to clients' payroll and pensata filom the state elncome register. Banks
estimate that this extra information alone is pt#dliy worth over DKK 500 million per year
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(EUR 67 million @ 0.1343 EUR/DKK in 20%pin efficiency gains and reduced losses. In
addition, a variety of data on customers' employinoemnditions, etc. is of interest. The total
potential is estimated to be billions of DKK. Theaee however issues with the scope of
customer consent and customers' real capacity ftsaeconsent. The insurance industry
already extensively uses available analysis froatisics Denmark, but pointed to a number
of areas where more detailed data could be usedexample for more accurate risk
assessment. The industry could use detailed datelpocustomers to ensure they have the
appropriate coverage, and certain personal dafd bewsed to reduce fraud. However, there
are the same privacy concerns as for the bankuohgsiny.

The energy sector considered that it could bewefisiderably from increased access to
data on residential occupants, their age, gendeonie, etc. coupled with information on
housing age, construction, insulation, energy, &ese data could be used to offer high
value energy-saving measures; possibly combineld fuitding and investment incentives.
The energy industry estimates that in conjunctidth the construction industry the potential
annual market for energy improvements is DKK 4-@fliom (EUR 0.54-2.7 billion) for
Denmark alone. For the EU27 the market could pitiyntbe worth EUR 29-143 billion if
the same assumptions are made for the EU27 asefumBrk.

For the pharmaceutical/healthcare industry bettgiept data can provide for example
better ways of identifying and selecting patiemisthe early phases of clinical trials for new
drugs, reducing the number of drugs selected fetlkc6Phase 3” clinical testing. However
there are privacy and ethical considerations reggrdccess to and use of these data. For
many established industries access and use ofcpablitor information is part of their
established strategies. For the tourist industcyeiased access to public data can be used to
build the domestic market, for example by providdigitised cultural heritage information
on the spot on any mobile device. On the other hdved“bricks and mortar” retail industry
did not appear to be able to extract more commiebeiaefits from public sector information
as it already uses the very detailed analysis ggregated data sets from Statistics Denmark.

In the administrative sector the municipal orgatiisa KOMBIT has been set up to
better use public information to improve the pearfance of the municipal sector. It is
suggested that the use of sophisticated "busimésiigence" tools could yield considerable
gains for the public sector including facilitatingd streamlining municipal operations.

One of the main results of this analysis is torieify efforts to create access to
“unproblematic” data that has yet to be openedoupd-use.

3.3.2. France

There is relatively little data on PSI reuse inrfee SerdalLAB undertakes an annual
study of the professional digital information mérkeith a large part of the information in
this market being supplied by the public sectogdleenvironmental, economic and financial
data) (SerdalAB, 2009). This market was estimatecEEdR 1.54 billion in 2007, and
although based on surveys it is the most compheigadle. On the PSI supply side the major
government institutions providing and charging®&l include:

* Institut Geographique National (IGN): estimated 20€&venues EUR 2 million;
Cadastre (DGFiP): estimated revenues EUR 0.9 mijllio

« Institut National de la Statistique et des Etudesr®miques (INSEE) only charges
for the base “SIRENE” and for services relatechdelivering of data;

« Institut National de la propriété industrielle (INiP

Exchange rates are taken from OECDStatExtractgnEial Indicators (MEI)Exchange
rates (USD monthly averagesgcessed altttp://stats.oecd.org/Index.aspx
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« Service Hydrographique et Océanographique de lang@E8HOM);

* Méteo France;

« Direction de l'information lIégale et administrati{i2ILA): estimated 2009 revenues
EUR 0.9 million.

Their total revenues are low overall, due in parpast restrictive pricing and licensing
conditions. However, these have been changed awerto more pro-user policies, and a
radical new policy is being put in place in 201hisTpolicy is designed to open up data
sources for re-use at no charge and with easysliegn

A new body, "Etalab", was created by public deéneleebruary 2011 (Etalab, 2011, and
announcement 30 June 2011). It is directly underatlthority of the Prime Minister and has
the aim of creating a unique public information esx portal (data.gouv.fr). The aims are to
improve and simplify access to all public infornaaitito the benefit of users and to encourage
re-use. With this initiative, France joins othewuntries with single government portals and
simplified access, including the United Statesddpty May 2009) and the United Kingdom
(Data.gov.uk September 2009).

3.3.3. Germany

In Germany a considerable amount of analysis haes bedertaken exploring how PSI
markets could be reshaped to provide better senatdower costs (Fornefeld, 2009). It is
based on arguments that a dynamic PSI market lgs dvailability, low prices and is
demand-oriented. Furthermore, market value inceeése each application and additional
function. For complex data combinations for exangdlstatistics and geographical data, the
value of the source data is increased by a fadtéivey and with information-based services
like mapping, geocoding, and analyzing tools orliappons, this factor may be ten.

The German market for geo-information increaseddiagrom EUR 1 billion in 2000
to EUR 1.7 billion in 2009, with 50% of demand dnivby the navigation market. Because of
early unmet demand, for example in securing puaictor map data, private alternatives have
emerged, with much of the new geo-information miarkased on “free” private data
(Fornefeld, 2011, but note that the market sizamnege is relatively low compared with that
for the Netherlands in Castele#t,al. 2010 below).

There are extensive barriers to PSI reuse in Gerraacording to the analysis. On the
side of PSI holders these include insufficient reauitkansparency, lack of knowledge about
how markets work, and a tendency to overestimabelymt prices. In the meteorological
market, for example, the government overpriced dai@ to initial development costs and
underestimated potential market growth, encouragieyelopment of parallel private
infrastructures.

This analysis estimated German government PSI umgerno be very low, around
EUR 0.16 million in 2007 from three main areas:aleigformation, vehicle information, and
meteorological data (Fornefeld, 2009). Areas sueh cartography, statistics, medical
information, geo-information, and environmentalomation provided little revenue, despite
high potential for statistics and cartographic mifation. Other analysis in 2010 suggested
that data is increasingly available from some Rfskrees, and PSI revenues were somewhat
higher around EUR 3.2 million from meteorologicatal (DWD) and geographical data
(SenStadt), with lesser amounts from statisticss{@is) and maps (BKG) (POPSIS, 2011).
Overall, exploiting the potential PSI market in Gany was seen to require lower pricing
and less restrictive licensing agreements.
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3.3.4. Netherlands

There is a range of information on the size andcsire parts of the PSI market in the
Netherlands, including a detailed study of the gabal sector (see Castelegt,al., below).
For example, the narrow meteorological re-use nia(k@10) was around EUR 10 million,
estimated from the turnover of around 45 re-usérsjedicated to pure meteorological
services, the rest using meteorological informationtheir products e Vries, 2011,
POPSIS, 2011)The market is relatively stable, having grown sitigaalver the past 10 years
due to a very liberal re-use policy of the Royatidelands Meteorological Institute (KNMI),
which only charges very low re-use facilitation tsosnd has no licensing restrictions.

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

. KvK (Chamber of Commerce): EUR 30 million (out of astimated total budget of
EUR 165 million).

* Cadastre: EUR 17-22 million (out of a total budgét EUR 230 million) — the
remaining EUR 200+ million is derived from ‘legalsks’ related to its monopoly
position in cadastral information.

e CBS (Statistics Netherlands): EUR 16 million (ouff @ total budget of
EUR 205 million).

Thus the Netherlands’ government revenues fronssafld®SI from these four bodies
were around EUR 68 million in 2009-10, in relatitesms around one-third of the United
Kingdom’'s GBP 400 million estimated for the UK Q@#i of Fair Trading report (2006).
Nevertheless, the Netherlands has been a courtth#is been fairly effective in generating
PSI sales revenue (data from POPSIS, 2011).

If these values for the Netherlands are pro-ratetthé whole EU27, the value for EU27
government revenues from direct PSI sales are efaider of EUR 1.408 billion. The
equivalent values for the EU27 based on the UKrege and 2009 exchange rates would be
approximately EUR 3.386 billion. Nevertheless th¢ alues look to be high for the EU27,
as the UK has had a different system of Crown Ggpyrand an efficient and simple
licensing system (see section on the United Kingdetow), which has helped to generate
government revenues that are probably consideragher than the average for Europe.

Ongoing analysis of Public Sector Bodies that amvigding PSI also suggests that the
PSI revenues across Europe are relatively low, thghUnited Kingdom an outlier in general,
and the Netherlands being on the high end of cmmin terms of revenues collected
(POPSIS, 2011). In most cases sales revenues @atlydess than 1% of PSB expenditures
and a maximum of one-fifth of expenditures in a feages (the United Kingdom in general,
the Netherlands agencies listed above, the Auskeaderal Office of Meteorology - BEV,
Spanish legal data — CENDOJ). There is also reeeittence that increasing access and
lowering prices dramatically has positive impaatsttee number of users and development of
new uses, and that changing access and pricingigmlprovide opportunities for reviewing
the role of public tasks in the generation anditistion of PSI (see POPSIS, 2011).

3.3.5.  Norway

Norway has recently reviewed the market potenbghefits and costs of increased
availability of public data (Norway, 2011). It &gued that a central feature of the use of
digital data is that costs are largely fixed, amel ¢greater the use, the lower the average cost of
production and delivery. If the marginal cost ofedpublication is virtually zero, all pricing
beyond marginal cost normally gives a welfare lo&mins occur through increased
innovation and improved and new services basedubtigpdata. Increased economic activity
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and employment in turn generate increased tax tmgenFurthermore, more efficient
production and reuse will make better use of putdspurces, improve interactions between
the public sector, businesses and citizens, andtgagenerally, and support democracy.

Increased availability also involves costs. These associated with preparation of
systems for collecting, storing, publishing andrilisiting data. There may also be additional
costs for support services due to higher demandth®rmther hand, the need for computing
resources in the public sector may be reducedalaetivities being transferred to the private
sector. There may also be increased indirect ciist&xample, compensating public entities
by budgetary transfers to maintain necessary &esyirestructure public enterprises or there
may be costs in preventing misuse of public data.

Obstacles to increased availability of public datdude:

e Technical and financial constraints: There may kv ncosts for individual
stakeholders or a different cost distribution timaty outstrip expected benefits.

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

» Legal provisions. Increased availability of pubfiata should in principle not be in
conflict with general social considerations andribed for protection of citizens

Market potential was analysed for map, propertwiress and court-related data. First,
market effects depend on accessibility, and accasse improved if data is free, digitised,
restrictions on use relaxed, etc. Second, if detgiaition is a large part of production costs,
free data will potentially reduce the final pricé mroducts. Third, effects depend on the
competitive environment. If competition is wealedrdata may mainly increase the profits of
established data processors, but if competitigirang and there are low entry barriers, free
data will encourage new entries and end usersalgdl benefit. Fourth, the effects depend on
price-sensitivity of demand. If price sensitivity igh, a small price decrease may generate
higher demand, if it is low, even large price rethres will have little effect.

Data are already largely available either freetaeasonable price in all of the four data
areas examined. Direct market effects of making €tae will usually be via lower prices and
higher demand. Furthermore, it will also incredselikelihood of innovations and new long-
term market development. The Norwegian study madkes quantitative estimates of the
impact of better access to public sector infornmatio

3.3.5.1. Valuing time saved

The first estimates the value of simpler and mdfieient information flows in terms of
time saved for individual work and leisure actedi It is assumed that each individual on
average saves 2 hours per year through bettersatxgmiblic information. Converted to the
adult population over 20 years of age, time-saviags some 7.2 million hours per year.
Assuming that half of the savings are work-reladed half for private activities, and that
work-related time savings are valued at wages ataries before tax and leisure time is
valued at earnings minus taxes, the annual surpINOK 260 million (EUR 32.5 million @
0.1249 EUR/NOK) in 2010.

3.3.5.2. Effects of free data on processors, distdrs and end-users

If public data is provided free, organisations thatcess, distribute and disseminate data
will have reduced costs, which normally benefittoogers and users. On the supply side,
revenue streams to established distributors willrdduced. For example, the Norwegian
Mapping Authority had revenues from the distribatiof maps, geographical data and
property information of NOK 72 million in 2009. thap data is freely available some "pure"
distributors may also have reduced revenues, alhdchavie to change their business models.
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On the demand side, direct effects on end userdilkaly to be greater than the simple
reduction of input costs. For example, assuminggirdemand with a demand elasticity of -1
a price reduction of 10% increases demand by l10&fhs@mner surplus will increase by
NOK 73.5 million, i.e. NOK 3.5 million more than dahreduction in government map data
revenues. In addition, free map data may lead tusiderable gains from new market
entrants, new operators, and new technology based.

3.3.6. Spain

The Spanish Government launched the Aporta prostv.aporta.esin 2009 with the
aim of encouraging PSI re-use in Spain. This seetts seen to have considerable potential
for growth, employment and development of new sewiand products with high added
value. As part of this work the “infomediary” buess sector was analysed, with this sector
defined as “the set of companies that create agies, products and/or added-value
services for third parties, using public sectoroinfation”, including business/economic,
legal, geographic /cartographic, meteorologicatiaodata/statistics and transport data. 230
infomediary companies were identified and quartigasurveys and qualitative interviews
and focus group methods used to measure their rgoRativity:

* Business turnover directly associated with inforagdactivities is EUR 550-650 million,
35-40% of total activity of EUR 1.6 billion. Thezsi of the sector approximates the video
game software development industry and online aidrey .’

» Activity by re-use field: business/financial 37.6¢gographic/cartographic 30.5%, legal
17.0%, transport 5.2%, social data/statistics 1®#teorological 1.1%, others 6.7%.

* The re-used information comes mostly from natiagencies, but half of the companies
also reuse international information.

 The main clients from the infomediary activity arempanies, the self-employed and
some activities of the public administration. Ire tlast year the number of clients has
increased, especially for companies with foreigstammers.

» Companies use electronic means as major distribetiannels for products and services.
Free-access and password-access models coexisothih business models, such as
revenues from advertising incorporated in theirdpic portals/websites, and payment
models. Companies generally have a high technabd&vel and innovation is in
processing an analysis applications.

» Policies for the re-use of information are valued|uding greater quality and accuracy
of the information, dissemination activities abthe legal framework, and the significant
growth of the amount / scope of information gerextat

* Areas identified for improvement include standaation of information formats,
standardization and improvement in the regulatibhicenses for re-use, and pricing of
information.

3.3.7.  United Kingdom
The United Kingdom has undertaken extensive rexdaed reorganisation of its public

sector information resources. The National Archipesduces an annual report outlining
developments and the future agenda (The Nationahi¥es, 2011); in addition there is a

" Source: "Annual Report on Digital Contents ina®p2010", ONTSI. Data for 2009: total
EUR 8.0 billion, video games (software) 8% (EUR @dilion), online advertising 8.2%
(EUR 656 million), seevww.ontsi.red.es
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growing body of independent economic analysis (@ekock et al. 2008, Pollock, 2009,
2011a, 2011b)Recent developments in the United Kingdom followeadier work including
that of the Power of Information Taskfor¢Bower of Information Taskforce, 2009). This
called for action in six areas where it believeat tignificant improvements could be made to
government’s use of digital technologies includifigeing up the UK’s mapping and address
data for use in new services; and ensuring thaligséctor information is made as simple as
possible for people to find and use.

Transformation of the UK PSI set-up has been baseithicreasing recognition that PSI
delivers benefits for the knowledge economy andfoeces the relationship between the
public sector and citizens (The National Archiv2811). There is also increasing recognition
of the international dimension of PSI. Included agmbjectives of national policy are to
promote awareness that the value of PSI is noheeéfby national boundaries, and to operate
internationally, sharing best practice developedtirer jurisdictions.

Information and data produced by the governmentthadoublic sector represents the
single largest and most diverse source of inforomath the UK. PSI encompasses a wide
range of information, including national and lodebislation, statistics, local planning,
transport, education, local services and tourfsirmation. It has been estimated that 15-25%
of information products and services are basedfumration produced or held by the public
sector (The National Archives, 2011, estimated fRIRA, 2000).

As part of the drive to expand the use of PSI,tthasparency agenda (May 2010) in
part aims to realise significant economic benéfiys enabling businesses and non-profit
organisations to build innovative applications anebsites using public data. In developing
its new strategy, the UK drew on the work on pubgctor information in Australia and New
Zealand which have launched policies designed emap government and make PSI more
readily available for re-use. The UK has developked Open Government Licence in
comparison with both Australia and New Zealand,clhhave adopted Creative Commons
model licences. The main reason for this differemeess that existing Creative Commons
licences did not extend to the licensing of workstected by the database right.

3.3.7.1. Estimating welfare gains

Pollock has estimated the welfare gains to UK dpdieverall economic gains across
the whole economy) from opening up access to djgitan-personal PSI for use and reuse
(Pollock, 2011a). These estimates build on previegsilts to provide a simple estimate of
gains (Pollock, 2009, Polloait al.,2008). The estimate for the gains from ‘opening that
is moving to marginal-cost pricing (effectively mempricing), for digital public sector
information is calculated using the formula Gain/R.e (where F is revenues under
average cost the multiplier anc the elasticity of demand). Using total income daten
sales of PSI of GBP 400 million in 2006 (OfficeFedir Trading, 2006), estimates were: upper
end estimates of gains from opening up access wbajmately GBP 4.5-6 billion per year
(EUR 5.05-6.73 billion per year @ 1.1232 EUR/GBRj)d middle range estimates of
approximately GBP 1.6-2 billion per year (EUR 1805 billion per year).

8 Access to PSI was through the Click-Use Licenperated by the National Archives, but this has

been replaced by th@pen Government Licenand a much more liberal approach to access and
pricing.

The definition of PSI in Pollock’s study is fairvide. It comprisegligital information (data that

was not necessarily originally collected in digitatm, but can be made available in digital form)
whose marginal cost of production/dissemination raytaken to be zero. It covers non-personal
information, which either contains no personal infation or is at a level of aggregation and
anonymisation so that personal (private) informatt@nnot be identified. It includes but is not
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Pollock (2011a) points out that there is a widegeaf benefits to be gained from
opening up access to PSI. These include developafierew products built directly on PSI;
development of complementary products such as rftware and services; reduction of
transaction costs in accessing and using suchnafiion; gains in the public sector itself, etc.
He also points out that it is economically attreetiin the UK to shift from largely
unsuccessful user funding models to “updater” fogd{Pollock, 2011b). For example,
companies updating their company data pay a hilgivgr or building activity that changes
land surveys pay an increased fee. These updatéinfy mechanisms would need to be
supplemented with some extra government or extéumaling where updater funding is not
feasible, but the extra funding involved is estimgato be relatively small, and very small
compared with the additional benefits from greatmnomic activity overall.

Although the UK PSI access and licensing systenanmesnsomewhat different from that
in other EU27 countries, estimates of the positmpacts of removing barriers to access are
likely to be a realistic proxy for removing barsgeacross the EU27 even in the absence of
similar revenue streams in other countries to nwakaparable estimates. In the UK, barriers
have been due to price and licensing conditiongyedisas poor interoperability, data formats,
lack of knowledge of what is available etc., partlympensated by an efficient licensing
system and centralisation of access proceduresthier countries, lower pricing and easier
access may be negatively offset by different ligemsystems across national institutions,
lack of information, poor interoperability etc. Ththe approach used in the Pollock studies
may be used as a proxy for the welfare benefits firee access to PSI across the EU27.

3.3.8. United States

In the United States, the White House issued thenO@overnment Directive in
December 2009 (Office of Management and Budget,9200his directed executive
departments and agencies to take specific actiimsglement the principles of transparency,
participation, and collaboration and establisheadtiees for actionThe directive made it a
requirement that each department or agency makafaemation available online in open
format, which could be retrieved, downloaded, iretband searched by commonly used web
search applications. Agencies were encouraged fpregcto use modern technology to
disseminate useful information, rather than to vi@itspecific requests under the Freedom of
Information Act (USA) 1966. In April 2010, every dkeral department published an Open
Government Plan for making operations and data ntoaesparent, and expanding
opportunities for citizen participation, collabocat and oversight.

3.3.9.  Summary

A range of detailed national studies shows growiragkets and new applications. For
example in Denmark banking, insurance and enerdygated that better access to PSI could
be of significant value, with the energy industistimating that in conjunction with the
construction industry the potential national markat energy improvements drawing on
various government data sources is EUR 0.54-2iémil The German market for geo-
information increased rapidly from EUR 1 billion 2000 to EUR 1.7 billion in 2009, and in
Spain the PSI reuse sector was shown to be eqoivi@iehe online advertising sector, with
two thirds of revenues derived from business amdjggohic data.

restricted to: company information, vehicle regisbn, physical property, intellectual property,
meteorological data, geospatial information, hydapgic information, socioeconomic statistics,
environmental data, official gazettes, transpoatistics and the like. Public sector information
includes any piece of ‘informationgroducedor held within the public sector, but the focus is on
relatively large and coherent information sets, atmkes not include scientific or cultural
information in general.
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For the United Kingdom welfare gains to the whet®@nomy of moving to marginal
cost pricing and easier access were estimatedwwlib at the upper end EUR 5.1-6.7 billion
per year, with middle range estimates of EUR 12&-aillion. Although the UK PSI access
and licensing system remains somewhat differemh fother EU27 countries, UK estimates
of the positive impacts of removing barriers toesscare likely to be a realistic proxy across
the EU27, due to the general nature of disincestiie use, lack of information, poor
interoperability etc. that have stifled easy us@8f. At a different level there are quantifiable
benefits in time saved in work and leisure actbgtirom making information flows simpler
and more efficient. In Norway for example, timeis@s of as little as 2 hours per person per
year was conservatively estimated to be worth atd&liR 32.5 million in 2010.

In contrast, government revenues from sales of &8l in general low, with the
Netherlands and the United Kingdom being more &ffean general in generating PSI sales
revenue. If values for the Netherlands are prodrédethe whole EU27, the value for EU27
government revenues from direct PSI sales areeobttler of EUR 1.41 billion. But in most
cases sales revenues are relatively low, usually than 1% of their expenditures and a
maximum of one-fifth of expenditures in a few cas€bere is also recent evidence that
increasing access and lowering prices dramatidedly positive impacts on the number of
users and development of new uses, and that cltaagtess and pricing policies provides
opportunities for reviewing the role of public task the generation and distribution of PSI.

Overall, exploiting the potential in the PSI markgtseen to require lower pricing and
less restrictive licensing agreements. Countrietuding France and the United Kingdom
have radically overhauled their PSI access systants,other countries including Denmark,
Norway and Spain have made access easier and deflg. CThere are gradations in the
approaches used to improving access and facilifaénse depending on where countries are
positioned in their PSI re-use policies. Policyatgies include: opening up PSI that has been
difficult to access and reuse, for example becdusenot available in interoperable digital
form, information lists are not available, etc.viesving restrictions on access and use and
amending unnecessary restrictions; reviewing thielipuask, for example in the area of
selling value-added services, and redefining tlisappropriate; facilitating access to third
party rights holders' material where rights holdere in agreement (e.g. libraries,
broadcasting archives).

A number of countries have also stressed thenatiemal dimensions of PSI| access,
both in accessing international data, and devetppiternational markets for national data.

3.4. Geospatial information
3.4.1. Australia

An Australian study of the aggregate economic ingat spatial data on the national
economy suggested that spatial data and high precjmsitioning systems can increase
productivity by billions of Australian dollars a@® a range of industry sectors (ACIL
Tasman, 2008, see also Australian Government, 200@) study was carried out to: quantify
the economic impact of spatial information in th@08-07 year; estimate the cost of
inefficient access to data and identify the factopgrating to create these inefficiencies;
consider the future prospects for spatial data d¢otrioute to economic, social and
environmental development goals. The report wasdas detailed case studies in 22 sectors
(including agriculture, forestry, fisheries, progyerand business services, construction,
transport, electricity, gas and water, mining anesources, resource exploration,
communications, government). For each sector, teaservative scenarios of the direct
impact of spatial information were estimated. Thebeect impacts were applied to a
computable general equilibrium model to calculabe taggregate impact of spatial
information on the economy.
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It is conservatively estimated that spatial infotioxa industry revenue in 2006-07 could
have been of the order of AUD 1.37 billion annualhd industry gross value added around
AUD 682 million. The economic footprint of spatialformation is considerably larger as
spatial information activities are found in others of the economy (including government,
non-profit research, other industries) outside ttd harrow spatial information industry.
Furthermore, spatial information is increasinglyngeused in most sectors of the economy
where it is having a direct impact on productivitysing computable general equilibrium
modelling the study found that in 2006-07 the acdlated impact of these direct impacts
contributed to a cumulative gain of AUD 6.43-12l8lfion in Gross Domestic Product
(GDP), equivalent to 0.6-1.2% of GDP (including thgatial information industry itself),
increased household consumption by between AUD-8.87 billion on a cumulative basis,
increased investment by between AUD 1.73-3.69dwillon a cumulative basis, and had
positive impacts on trade and real wages.

Other benefits were expected to increase signifigas spatial information systems are
further integrated into the operation of water netsk carbon markets, natural resources
management and environmental management and miogit@rogrammes. High using
industries included property and services, con8tmgc mining, transport and agriculture.
These areas were seen to be major sources of tlemalaeconomic benefit from spatial
information. As spatial information penetrates otla@ge sectors including retail and trade,
recreation and other services and finance andanserfurther gains might be expected.

The costs of inefficient access to data were estidhdo have reduced the direct
productivity impacts in certain sectors by 5-15%islestimated that this could have resulted
in GDP and consumption being around 7% lower in620D than they might otherwise have
been. Increased adoption and new applications istimg sectors could increase the direct
impacts in some sectors by up to 50% over the medarm. However a larger impact is
likely to be in new applications in a wider range industries. The scale of the future
contribution will be driven by the policy environmtein respect of data access and skills
development, further innovation in existing and napplications, increased awareness in
government and industry and, most importantly, mewvations.

3.4.2. Netherlands

Analysis in the Netherlands (Casteleiet al, 2010) aimed at defining the geo-
information sector and measuring its economic vatugerms of turnover, employment,
activities and market size. The economic valuehef Dutch geo-information sector in 2008
was estimated at EUR 1.4 billion, or 0.23% of naloGDP, and the Dutch geo-information
sector is a fast developing sector with high paténThe work was inspired by earlier US
research suggesting that the geo-technology séstbkely to be one of the three most
important employment growth sectors in the 21sttugn(Gewin, 2004). The study also
draws on other recent studies including the AusmalACIL Tasman, 2008) and New
Zealand (ACIL Tasman, 2009) studies.

The analysis is based on a detailed survey of thtelDgeo-information sector combined
with data from two complementary research projemtsgovernment and research geo-
information activities. This provided a picture eowng the private, government and research
sectors working on primary geo-information produatsd services. The economic value
would be greater if a broader definition of the -g@rmation sector were used, particularly
if primary geo-information activities carried out other sectors such &sal estate, transport
and logistics, banking and the ICT sector weretdel The low share of consumer market
activities in the survey data also suggests tteestimated sector size is conservative.

The most common private sector geo-information pet&l and services in 2008 were
more ‘traditional’ geo-activities such as cartognapgeodata management and GIS analysis.
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The main activities of government employees wer¢a deollection, management and
distribution, followed by systems design, fieldleotion and management activities. In the
government sector there is still a strong focus tba data itself. In 2008, around
EUR 100 million was spent on R&D on geo-informatigmducts and services with around
45% in the public sector and 55% in the privataemec

The authors conclude that their definition and symnethodology provide a good basis
for measuring the value of the national geo-infdiomasector. They suggest carrying out
comparable studies in other countries to increasgeness of the geo-information sector as a
sector of economic importance and to stimulatehrrtlevelopment and innovation.

3.4.3. New Zealand

Land Information New Zealand and others commissianeeport on spatial information
in the NZ economy in 2009 (see ACIL Tasman, 200%e study was based on detailed
sector analysis, and wider productivity benefitsraveestimated using a large-scale,
computable general equilibrium model. The repotimeted that as a direct result of the
uptake of spatial technologies New Zealand'’s rdalP@ncreased by NZD 1.2 billion in 2008
through productivity-related gains as a resultte# increasing adoption of modern spatial
information technologies since 1995. Thieguivalent to slightly more than 0.6% of GDP
or GNP.GDP impacts would have been higher if resourcelahility had been estimated.
The report points out thapatial information has innumerable applicatioms] that impacts
from applications and use could increase as ites|®r#o other sectors of the economy that are
not yet major users such as mining, manufactuboginess and other services.

One of the main challenges was seen to be fregingcoess to data, so that greater
productivity gains are realized by encouraging uaimn, as users find new ways of
translating spatial information to solve problemsd adevelop new product®©ther (non-
productivity) benefits linked to the increasing wéespatial information are probably worth a
multiple of this. A range of barriers to the adoptiof spatial information have constrained
uptake and limited the ability to reap extra besefPast and current barriers notably include
problems in accessing data, inconsistency in datadards, and a general lack of skills and
knowledge relating to modern spatial informationhi@logy. Had these key barriers been
removed it is estimated that New Zealand could heeresfited from nearly NZD 500 million
in extra productivity-related benefitdue to wider and better use of spatial information
generating at least NZD 100 million in governmesenue.

A government intervention representing the bestusdior-money’ is the release of
basic government spatial data (i.e., enabling aceaesnarginal cost, which would be zero
where it is made available over the Internet). Adoler intervention building an effective
Spatial Data Infrastructure would lead to the haihmenefits overall. The report estimates the
benefit-to-cost ratio of such an intervention to &k least 5:1 where extra costs are
NZD 100 million with only one years’ benefits coadt

3.4.4.  United Kingdom

In the United Kingdom, a “supply-side” assessmestineated the market size and
growth potential for geographic information (Glpgducts and services (Coote and Rackham,
2008). The market size in calendar year 2007 wimaed to be GBP 657 million, or 0.06%
of GDP, not taking into account human resourcetabpi customer organisations. This was
broken down between: software GBP 152 million, &y GBP 223 million, data
GBP 254 million, hardware GBP 28 million. The figarwere believed to be accurate to +/-
10%. The report was prepared by compiling detadedk research, particularly company
reports, supplemented by industry interviews amgrsources. It did not attempt to value the
contribution of the industry to the UK economy.
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In terms of future growth prospects, the major ratudivers include the integration of
Gl into mainstream ICT applications, public sectoitiatives such as INSPIRE and the
Location Strategy, and emergence of consumer mgdaspatial tools, such as Google Earth.
They suggest that future prospects are very muplkrdtent on the path of commercial and
consumer market development.

A more recent study for England and Wales by thmesgroup focused on local
government applications (Coote and Smart, 2010m85H010). It is considerably narrower
in terms of geographical coverage but it gives t@mithl results for the wider impacts based
on using economic modelling to assess the ovecalh@mic benefits from using geospatial
applications in local government and local pubkevgce delivery. The approach was similar
to that used in the Australian and New Zealandisgjdwith case studies and economic
impacts of geospatial information used to estimbénefits in a computable general
equilibrium model at regional and national leveReal output of local government was
estimated to have increased by GBP 232 million i@salt of productivity benefits associated
with the adoption of geospatial applications inalogovernment and public service delivery.
GDP was estimated to be GBP 323 million higher @2 equivalent to around 0.02% of
GDP. This was projected to grow rapidly to 2015 anth better policies the contribution
would almost double to around 0.04% of GDP.

3.45.  Summary

The geospatial industry and the impacts of useeafspatial information across the
whole economy have received considerable attentiar, to the importance of geospatial
applications in a myriad of different applicatiomsd its major share in total PSI reuse. The
most comprehensive estimates of the impacts ofpgeias information have been undertaken
in Australia and New Zealand, where general equilib models based on detailed sector
case studies were used to calculate aggregate ramimpacts.The structural features of
these two economies are somewhat different froreeifud the EU27 countries but the overall
impacts analysis provides a comprehensive bagisotade estimates fro the EU27.

In Australia it was conservatively estimated thadtgl information industry revenue in
2006-07 could have been of the order of AUD 1.3lohi annually, and the economic
footprint of the spatial information industry isrd@r, as spatial information activities are
undertaken in other parts of the economy. Basedyemeral equilibrium modelling the
economic impacts (aggregate impacts across theevgoainomy of the application and use of
spatial information, including the sector itsel§ considerably larger and contributed a
cumulative gain of AUD 6.43-12.57 billion to GDPguvalent to 0.6-1.2% of GDP, with
concomitant cumulative gains in other economicalaes. Other benefits were expected to
increase significantly as spatial information syseare further integrated into market
operations. The costs of inefficient access to dagge estimated to have reduced the direct
productivity impacts. Similar results were obtairfed New Zealand where as a direct result
of the uptake of spatial technologies across theleveconomy, New Zealand'’s real GDP
increased by NzZD 1.2 billion in 2008 through proukity-related gains,equivalent to
slightly more than 0.6% of GDP.

Using a different approach, the economic valuehef Dutch geo-information sector in
2008 was estimated at EUR 1.4 billion, or 0.23%ational GDP based on detailed surveys
covering private, governmental and research sectars not including geo-information
activities outside of the core primary geo-inforimatproducts and services. In comparison, a
more restricted United Kingdom “supply-side” assamst estimated the market size for
narrowly defined geographic information (Gl) prothuand services in calendar year 2007 to
be GBP 657 million.
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4. ESTIMATING EU27 MARKET SIZE AND OTHER ECONOMIC
VARIABLES

4.1. Market size and aggregate economic impacts

4.1.1. Estimating market size and aggregate econamimpacts from Australian
spatial data

Based on the Australian 2006-07 estimates (industvgnue in 2006-07 of 0.15% of
GDP, and the broader accumulated impacts equivadedt6-1.2% of GDP, ACIL Tasman,
2008), the estimating approach was simply pro-these estimates to the EU27 to get
estimates for the EU27 of spatial information i92# For the simple estimating method see
Vickery, 2011, data from EUROSTAT, 20¥1The EU27 spatial information industry size is
EUR 17.7 billion, and the expanded size of the entn impacts of the spatial information
industry is in the range of EUR 70.85-141.7 billidssuming that the geospatial market is
about one half of the total PSl-related market, #rat one-half of the PSl-related market
comes from PSI itself, the total value of the narieU27 PSI industry is thus of the order of
EUR 18 billion, and the expanded economic impamtsnfthe use of PSI of the order of
EUR 70-140 billion.

The same pro-rating procedure was repeated usitignah data for (a) computer
services spending, and (b) ICT spending by govemirfiem WITSA (WITSA, 2009). This
gives the following estimates for the EU27 in 2@8B-(a) PSI market EUR 27.0 billion,
(b) EUR 25.8 billion. Averaging these data with ®P-based estimates above gives an
EU27 PSI market of EUR 23.25 billion. The expandednomic impacts from the use of PSI
for the EU27: (a) EUR 126.9 — 248.1 billion, (b) EW20.9 — 236.4 billion. Averaging these
data with the GDP-based estimates above gives a7 Edxpanded economic impacts
estimate of EUR 106.2 — 208.7 billion, with a mioit of EUR 157.5 billion.

4.1.2. Estimating market size from the Netherlandgeo-information sector

Calculations were based on the size of the coreirgeomation sector in the Dutch
economy in 2008, estimated to be 0.23% of GDP @DmEstet al.,2010). Applying the same
assumptions as above, this translates into a E@27irgormation sector of EUR 27 billion
and a similar size for the PSl-based market of E2@Rillion. The wider economic impacts
were not estimated in this study.

10 Spatial information makes up about one half ofRfll according to various estimates (see e.g.
PIRA, 2000, MEPSIR, 2006), and it is assumed thatied one-half of spatial information and
related commercialised information is derived frgovernment sources, and that the same ratio
applies to other areas of PSI. These estimatesmassthat there are similar systemic,
interoperability and accessibility barriers to a&xall kinds of PSI, and that PSI markets are
broadly similar in terms of the incentives and ksrto exploitation.

Note that recent analysis in Spain provides soma¢wltferent estimates of proportions, but gives
very similar results. Geographical/Cartographiaise-made up 30.5% of the Infomediary market
(PSI re-use market) and estimated activity assetiatith PSI reuse was around 35-40% of the
total turnover of infomediary companies giving appmately the same ratio when estimating
market size and other variable from geospatialrinétion (see Proyecto Aporta, 2011).

' The same pro rata estimation technique was us#teiMEPSIR study (MEPSIR, 2006), but in the
opposite direction. In MEPSIR, the size of the lt&d25 plus Norway market was estimated from
detailed survey data, and the ratio of the PSI ptatdc GDP was then used to estimate national
markets as the survey-based data for individuaht@ms particularly the more subjective estimates
of market size showed very wide ranges of values.
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The same pro-rating procedure was applied as fatrAlia to give the following
estimates for the EU27 in 2008: (a) PSI market E2R billion, (b) EUR 28.7 billion.
Averaging these data with the GDP-based estimdiegeagives a EU27 2008 PSI market
estimate of EUR 32.6 billion.

Averaging the Netherlands value (EUR 32.6 billiomjth the Australian value
(EUR 23.25 hillion) gives an estimated EU27 PSI katiusize around EUR 27.9 billion in
2008. Studies that have reported growth rates dopus PSI markets have estimated this at
6-18% per year (Casteleipt al, 2010, Coote and Smart, 2010, Fornefeld, 2011CW4,
2009). Taking 7% per year as a lower estimate Fi&7 PSI market could have grown to
EUR 32 hillion by 2010 provided that PSI marketsittwued growing at earlier rates and
were not dramatically affected by the recession.

4.1.3. Estimating aggregate economic impacts fromA\spatial information

Productivity-related benefits from the use and se-wf spatial information in New
Zealand were approximately 0.6% of GDP (NZD 1.8dn) in 2008. Removing barriers and
improving the infrastructure could have added amotiZD 500 million (ACIL Tasman,
2009). Applying these data to EU27 2009 GDP (EURAET2011), gives approximately
EUR 71 billion in productivity gains in 2009 based improvements in the use of spatial
information, plus a potential addition of a furtHeWR 28 billion if barriers were removed
and the spatial information infrastructure improvédis makes about EUR 99 billion in total.
This assumes that the size of the spatial infoonatidustry remains relatively stable. This is
probably an underestimate given the rapid growtsreeported for this industfy.

Spatial information makes up about one half ofP8ll according to various estimates
(see e.g. PIRA, 2000, MEPSIR, 2006), and it is meslthat around one-half of spatial
information and related commercialised informatienderived from government sources.
Thus the estimates of the size of the EU27 beneéita PSI remain around EUR 70 billion,
with an extra EUR 25-30 billion if barriers are mved and the data infrastructure is
improved. These estimates assume that there ardarsigystemic, interoperability and
accessibility barriers for all kinds of PSI, andtthPSI markets are broadly similar across
countries in terms of the incentives and barriersxploitation.

The same pro-rating procedure was repeated asusiraia using national data for (a)
computer services spending, and (b) ICT spendingd»ernment from WITSA (WITSA,
2009). This gives the following estimates for the2Z in 2008 of the expanded economic
impacts (productivity gains) from the use of PSi fhe EU27: (a) EUR 154.8 billion, (b)
EUR 159.7 billion. Averaging these data with the 5Based estimates above gives a EU27
expanded economic impacts (productivity gainsyestie of EUR 128.5 billion.

Averaging the New Zealand value (EUR 128.5 billisn)h the Australian value above
(EUR 157.5 billion) gives an aggregate economicaomf PSl-related applications and use
for the EU27 of EUR 143 billion for 2008.

4.1.4. Estimating total welfare gains from open a&ss to PSI in the UK

Estimates of gains from opening up access to digitan-personal, public sector
information are based on the estimates for the B#llgck, 2011a). The ranges in this paper
were pro rated to the EU27 economy to give an aqpmattion of the size of the annual gains
from moving from an average cost / cost recoveigimpyg model to marginal cost pricing for

12 Casteleiret al. (2010) estimate a growth rate of 17% in 2008 & Metherlands. Other estimates
have also shown high growth of geospatial infororatnarkets. See Fornefeld (2009, 2011) for
estimates of market size and growth for Germang,MICUS (2009) for growth across Europe.
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digital public sector information (for the simplstienating method see Vickery, 2011, GDP
data from EUROSTAT, 2011). The values for the EW@7 2009 can be estimated to be
EUR 38.1-50.8 billion for the upper range of estesa or alternatively EUR 13.5-
16.9 billion for middle range estimates. These eangssume that the pricing models across
Europe are similar to the United Kingdom (averagstd cost recovery pricing in many
cases) and the average structure of public sectomiation and related markets are similar
to those in the United Kingdom.

The same pro-rating procedure was repeated asustraia using national data for (a)
computer services spending, and (b) ICT spendingdwernment from WITSA (WITSA,
2009). This gives the following estimates of toialfare gains of moving to open access
models across the EU27 in 2009: (a) EUR 29.1-3@i6rbfor the upper range of estimates
and EUR 10.4-12.9 billion for the middle rangereates, (b) EUR 38.8-51.7 billion for the
upper range estimates and EUR 13.8-17.2 billiontifermiddle range estimates.

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

415. Summary

The results presented in this part of the surveyb@sed on the most viable aggregate
studies available estimate plausible values folPBemarket, the potential gains from freeing
up access, and estimating the wider economic imptett could accrue from using PSI
across the economy. In all cases national estimeates pro-rated up to EU27 totals, based on
national : EU27 ratios for GDP, computer servigeensling, or ICT spending by government.

In the case of estimates based on geospatial daita,assumed that the geospatial
market/impact is about one half of the total P$tel market/impact, and that one-half of
the PSl-related market/impact comes from governniit itself. Both assumptions are
conservative. Geospatial information may be comalalg less than one half of all PSI, and
governments are the basic source for probably ri@e one-half of all PSI-like activities.
Furthermore, estimated values within and acrosderdifit sources were reasonably
comparable, suggesting that the averages presemtédis part of the review provide
reasonable estimates of the economic featureslahB&ets and the impacts of PSI use.

For PSI market size, the values for the Netherlaamits Australia geospatial markets
were used to give an estimated EU27 PSI market aigand EUR 27.9 billion in 2008.
Studies that report growth rates for various PStketa have estimated this at 6-18% per
year. Taking 7% per year as a lower estimate, tH87EPSI market could have grown to
EUR 32 billion by 2010 provided that PSI marketsittwued growing at earlier rates and
were not dramatically affected by the recession.

For the aggregate economic impacts, the valued\bstralia and New Zealand were
used to give an aggregate economic impact of R&leck applications and use for the EU27
of EUR 143 billion for 2008. The values for indiva calculations are comparable for the
two countries, and averages are intuitively realslendt is however to be urged that similar
studies using general equilibrium modelling or gimtechniques be undertaken in European
countries to confirm these results.

For welfare gains from moving from an average ¢asbst recovery pricing model to
marginal cost pricing for digital public sector anfnation gives an EU27 upper range of
EUR 35.3-47.1 billion, and the value of EUR 40ibill is adopted in this survey. Although
the UK PSI access and licensing system remains wbatedifferent from other EU27
countries, UK estimates of the positive impactseohoving barriers to access are likely to be
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a realistic proxy across the EU27, due to the gérmeature of disincentives to use, lack of
information, poor interoperability etc. that haté#led easy use of PSI.

4.2. Other estimates

4.2.1. Estimating market size and productivity gais from UK geographic
information markets

Estimates based on a UK supply-side assessmehe @eographic information market
(Coote and Rackham, 2008) are considerably smalitdr,a GDP-based EU27 market size of
EUR 7.2 billion. This would give a very narrow viens of the PSI market of the order of
EUR 7 billion (cf. estimates based on the Nethel$aand Australia above). The more recent
study for England and Wales of local governmentsgatal applications (Coote and Smart,
2010) would give overall productivity benefits egalent at EU27 level to around
EUR 2.7 billion, rising to the equivalent of arouBJR 5.3 billion in 2009 values in 2015.

4.2.2.  Estimating market size from German geo-infanation data

Estimates based on the size of the German geasiation market are also considerably
smaller (Fornefeld, 2009, 2011). Based on the eséich size of the German market of
EUR 1.7 billion in 2009, this would give a narrovib8-based version of the EU27 PSI-based
market of around EUR 8.3 billion. However the Genmgeo-information market is
acknowledged as being relatively small due to dlifties in obtaining public sector map data,
and this biases downwards estimates of the totafriaget.

4.2.3. Estimating market size from Spain PSI sectatata

Estimates based on the economic activity of theniShanfomediary sector are also
considerably smallefProyecto Aporta, 2011). Based on the surveyed valuturnover
generated from PSl-based sales of Spanish firmsgedirectly PSI-based goods and
services of EUR 550-650 million, this would givenarrow GDP-based version of the EU27
PSI reuse market of around EUR 6.7 billion. Howetrés value is based on a survey of
identified direct re-users in an economy where fieSlse is in relative infancy, and probably
significantly underestimates the value of the R8ke market at EU27 level.

4.2.4. Estimates of aggregate time savings in Norywa

Comparing time savings in Norway with the EU27 bgimple GDP-based pro-rata
calculation gives an estimate of the effects ofrggs/from improved time allocation due to
the ability of individuals to have better accesbljguinformation. The annual surplus of time
saved in Norway through better access to publiorintion is estimated as 2 hours per
citizen per year (Norway, 2011). This gives a suspbkstimated at EUR 32.5 million =
0.01181% of Norwegian GDP. Converted to the EUZigughe ratio between Norwegian
and European GDP, this makes EUR 1.395 billion ssciihe EU27 in terms of the total
annual value of individual time saved in simplyfpeming very few activities in a way that
uses time more effectively.

4.2.5. The European environmental impact assessmeamiarket

Environmental Impact Assessments and Strategicr&mviental Assessments are required by
European Law to assess the potential impacts ofeqso and plans at national level.
Assessments are largely based on publicly heldsgatial data or on information originally
derived from public sources. This market has bestimated to be worth EUR 1 billion per
year across Europe at national level (Cragltaal., 2010). It is estimated that improving the
visibility and accessibility of the information neiged to undertake these studies could save
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up to EUR 200 million per year on assessments @iobma level. Including sub-national
assessments the numbers could be 10 times highea, European market of EUR 10 billion,
and potential savings from better information offER billion.

4.2.6. Improved access to research results acrosetEU27

A body of analytical work is developing aimed atiresting the economic benefits
derived from open access to research results (seghton 2009, Houghton and Sheehan,
2009, OECD, 2005). The potential impacts have bEstimated in detail using a modified
Solow-Swan model (see Houghton and Sheehan, 2088)analysis allows estimates of the
increase in returns to R&D due to increases insmbaity and efficiency arising from Open
Access to research results.

It is estimated that with a 20% return on R&D an8% increase in accessibility and
efficiency from Open Access, recurring annual gdiom the effect of one year's R&D for
the EU27 are of the order of EUR 4.8 billion forv@mment Expenditures on R&D (GERD)
and EUR 1.1 billion for Higher Education Expendésir on R&D (HERD) (Table 2,
Houghton, 2011). This makes approximately EUR kailof recurring annual gains in total,
or 2% of public R&D expenditures (GERD plus HERD)r fbenefits captured from
government expenditures. Business expendituresd dmeilexpected to be of approximately
the same order of magnitude. These are recurringargains from the effect of one year's
R&D, so if the change that brings increases in ssibdity and efficiency€.g.a shift to open
access publishing) is permanent they can be cao/éstgrowth rate effects.

Table 2. EU27: Increase in returns to R&D due to increases in accessibility and efficiency arising
from Open Access

EU27
GERD Rate of return to R&D
EUR 236,553 million 20% 30% 40% 50% 60%

Per cent change in
accessibility and

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 20% 30% 40% 50% 60%

Per cent change in
accessibility and

efficiency Recurring annual gain from increased accessibility & efficiency (million)
1% 225 338 450 563 676
2% 453 679 905 1,132 1,358
5% 1,148 1,723 2,297 2,871 3,445
10% 2,353 3,530 4,706 5,883 7,059

Source: Houghton, 2011
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