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The unique features of OGD

The amount of digital information accumulating in the world is breathtak-
ing. In the past two years alone, increased internet access within emerging 
markets and data generation from surveillance cameras and smart meters 
have doubled the amount of information available in the digital universe to 
its current rate of 2.8 ZB, a number that will continue to double every year 
and hit 40 ZB by 2020 (IDC, 2012). The massive increase in the amount of 
data, combined with openness and technologies that allow global distri-
bution, has changed the structure of digital data as a resource, from a clo-
sed proprietary resource to a common shared resource. Additionally, the 
technical and semantic ability to combine different types of data and the 
avail ability of sophisticated data analytics technologies can dramatically in-
crease the value of all this data to the economy. It is estimated that the an-
nual value of data to US health care could be USD 300 billion and that the 
value of better use of data to Europe´s public sector administration could 
be EUR 250 billion (McKinsey, 2011). 
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Recent trends towards openness and technical connectivity have off ered 
the ability to drive massive social and economic change; however they 
demand a redefi nition of relationships. We have observed a move from 
a polarized world where companies operate in economic markets while 
governments drive social progress, to an interconnected, networked 
world of shared resources and co-creation. One of the trends driving 
this change is open government data. Th is paper presents a framework 
of four value generating mechanisms from use of OGD. Th e framework 
makes it easier to compare and communicate diff erent pathways to va-
lue generation, while highlighting the current tensions between the pri-
vate/public and economic/social domains. Our proposition is that these 
tensions bring about possibilites for synergies and value enhancement.
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Open data can be defi ned as data that are freely 
acces  sible online, available without technical restrictions 
to re-use, and provided under open access license that 
allows the data to be re-used without limitation, includ-
ing across diff erent "fi elds of endeavor" (e.g. commercial 
and non-commercial alike) (OKF, 2012).  Government 
data is defi ned as "data and information produced or 
commissioned by government or government control-
led entities" (OKF, 2012) . Government data has already 
been collected for specifi c use, been paid for by the tax-
payers and off ers value beyond what is captured from 
the originally intended use. Open government data 
(OGD) can be viewed as a common resource that is 
own ed by the public but provided by the government, 
and has as such some unique features:

•  It is nonrivalrous: One person's use of the data does 
not reduce availability to others.

•  It is not excludable: One person cannot exclude 
another person from using the data.

•  It has high fi xed costs: Costs of collecting, proces-
sing and storing the data are generally high.

•  It has (almost) zero marginal cost: It is cheap to 
repro duce the data aft er it has been collected.

•  It off ers valuable information and has high poten-
tial for re-use.

(Nilsen, 2010; Pollock, 2008; Shapiro and Varian, 1999)

Geographic information and the value 

ecosystem

Geographic information is a particular set of govern-
ment data that has been shown to off er high economic 
value. Results from case studies in key application areas 
show that Gross Domestic product (GDP) was £323 
million (0,02%) higher in 2009 in England and Wales 
than would have been without adoption of geospatial 
informa tion by local public services providers (Coote 

and Smart, 2010). Th e total value of the Dutch geogra-
phic information sector is estimated to be around 0,25% 
of the national GDP (Castelein et al., 2010). Applying 
the same assumptions to Denmark, the total value of the 
geo-information sector can be estimated as DKK 4,7 bil-
lion in 2011.

Due to the above features of OGD described in the 
previous section, economists generally support the 
marginal cost pricing of government data (de Vries et 
al, 2011; Pollock, 2008). Marginal cost pricing has been 
shown to lead to increased value generation when ap-
plied to geographic information. Th e results of an em-
pirical study on 4.000 fi rms in the architectural and 
engineering business in 15 diff erent countries during the 
period of 2000-2007 show that fi rms operat ing in coun-
tries where public sector agencies provided fundamental 
geographical information either freely or at maximum 
marginal costs had grown about 15 percent more per 
annum than fi rms in countries where public sector geo-
graphic information was priced according to the cost-re-
covery principle (Koski, 2011). 

Th e impact and use of geographic information 
contin ues to increase with new levels of openness and 
availability of data and technological advancements. 
Satellite-based images, geo-coded administrative data, 
growing number of sensors in everyday devices and 
location-based information systems present some of 
the major trends. Th is development, coupled with the 
increased use of geographic data in web- and mobile  
based applications, has led to a much broader user 
base. A study by PewInternet (2012) reveals that 74% 
of smartphone owners use their phone to get real-time 
location-based information, and 18% use a geo-social 
service to “check in” to certain locations or share their 
location with friends. According to the same study, 
65% of smartphone owners have used their phone to 

Government data is generally considered to be a subset of public sector information (PSI) which according to OECD´s defi nition (OECD, 2008) 

includes information products and services as well as data. In the currently used terminology, OGD does not include data that are subject to valid 

privacy, security or privilege limitations, as governed by other statutes.
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get turn-by-turn navigation or directions while driving. 
Accordingly, measuring the value generated and cap-
tured from use of geographic information is becoming 
increasingly complex. Public providers of geographic 
information are now operating within a complex value 
ecosystem where co-creation and sharing of data are ra-
pidly changing the landscape. 

Enablers of value generation from OGD

Value is objectively established or perceived worth 
for somebody. Here we distinguish between value 
generation (creation) and value appropriation (cap-
ture). Value generation is when the utility of society´s 
members increases after accounting for the resour-
ces used in that activity. Value appropriation happens 
when an actor is able to capture a portion of the value 
created by an activity (Bowman and Ambrosini, 2000). 
We furthermore distinct between two kinds of value: 
Economic value, defined as the worth of a good or 
service as determined by the market, and Social value, 
which is created when resources, inputs, processes or 
policies are combined to generate improvements in 
the lives of individuals or society as a whole (Emerson 
et al.,2001). Due to the unique features of OGD, the 
value that is generated is not necessarily exclusively 
avail able for appropriation by the owner of the resour-
ce or even the value creator. OGD offers the ability 
to generate Shared value (Porter and Kramer, 2011). 
Shared value means that the generated value benefits 
multiple stakeholders, involving businesses, govern-
ment, and civil society. In addition, openness coupled 
with technical connectivity allows for the shared use 
of resources and co-creation of value. Accordingly, we 
define the value of open data as shared value gene-
rated from the use of open data by an agent or by colla-
boration of agents. 

In order to understand the mechanisms that transform 
OGD to value, we must recognize the main contextual, 
enabling elements (actions, skills or tools) that infl uence 

value generation. A survey of the OGD related literature 
shows that commonly discussed barriers to value genera-
tion are: 1) closed or inaccessible datasets, 2) lack of com-
prehensive data policies, 3) lack of validity, completeness 
and exhaustiveness of datasets, 4) insuffi   cient metadata, 
5) lack of consistency in cross-border access regimes, 6) 
lack of motivation within public sector, 7) lack of techni-
cal skills within the public sector, 8) lack of technical and 
semantic interoperability between governmental systems 
and datasets and 9) too fragmen ted and disparate open 
data community (Davies, 2010; Dawes, 2012; Halonen, 
2012; Jansen, 2011; Janssen et al. 2012; Lee and Kwak, 
2011; Mayer-Schönberger and Zappia, 2011;). Barriers to 
value appropriation are follow ing: 1) lack of data literacy 
and technical ability and 2) the digital divide; power diff e-
rences between data users and unequal access opportuni-
ties (Bertot et al. 2010; Halonen, 2012). 

In order to overcome these barriers, we propose 
that governments should focus on three enabling 
factors: open access, data governance and technical 
connec tivity. Openness in particular is considered 
as a key enabler for unleashing the value of govern-
ment data as openness is necessary to make the data 
available to a bigger group of users. However, as OGD 
is collected by, and hence controlled by, the public 
sector, certain risks for private users regarding the su-
stainability and quality of the resource exist. In order 
to ensure the equitable, efficient and sustainable use of 
OGD as a resource, it needs to be managed, monitored 
and protected (Hess and Ostrom, 2006). Data gover-
nance is conceptualized as actions or decisions that act 
to improve and maintain the quality of data and en-
sure equitable and sustainable dissemination. Finally, 
the value from government data can be greatly incre-
ased by linking and aggregating different data-sources 
(Alani et al, 2007). In order to enable such linking of 
data we need the supporting infrastructure, networks 
and open data standards. Technical connectivity is 
conceptualized as the technical infrastructure that 
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enables the public sector to openly disseminate data, 
enables the users to access the data and the technology 
that allows users to transform the data into something 
of value (knowledge, services or products). 

Four value generating mechanisms

Two distinct ideologies seem drive most of the OGD 
initiatives today; Th e ‘Re-use of data’ perspective and 
the ‘Open Government’ perspective. We thus reviewed 
the respective tensions and contributions of these two 
unique streams. Th e literature on re-use of OGD is 
mostly focused on the economic value of government 
data, oft en in connection to the European PSI-directive 
(Jansen, 2011). Th e literature on Open Government is 
in a higher grade directed towards how use of OGD can 
contribute to the generation of social value in collabora-
tive settings (Linders and Wilson, 2011). Th e promise of 
openness is to provide a source of pressure that counter-
acts the tendency of technology enactment to reprodu-
ce existing rules, routines, norms and power relations, 
despite the new and innovative capabilities introduced 
by these technologies. However, this promise can only 
be fulfi lled if open government changes the nature of 
relation ships between stakeholders and governments, 
thereby producing innovative forms of organizing that 
enable groups to link across organizational boundaries 
and functions (Harrison et al. 2011). Accordingly, an 

increasing tendency to cite both social and economic 
reasons for opening data can be observed in the OGD 
discourse (Jansen, 2011). 

We use a two-by-two matrix in order to show the 
main strategic options for governments as providers of 
data. One dimension illustrates whether the focus is on 
better use and more re-use of the data itself (like in the 
EU directive) or if the strategy is based on the ideology 
of Open Government (like in the US). Th e other dimen-
sion illustrates whether the focus is on better govern-
ment (more effi  cient, eff ective and transparent govern-
ment) or on enabling value generation in the private 
sector, either by using government data to innovate off  
or by off ering the private sector the ability to partici-
pate in government tasks. Th ese four distinct types of 
value generating mechanisms, illustrated in Figure 2, 
are Effi  ci ency mechanisms; Innovation mechanisms; 
Transparency mechanisms and Participation mecha-
nisms. Each of these mechanisms represents diff erent 
ways of generating value from OGD and each of them is 
requires a diff erent strategy and diff erent implementa-
tion tasks; however, our proposition is that all of them 
are dependent on the same three key enablers. Th ese 
mechanisms are not mutually exclusive and ambidex-
trous strategies, where more than one mechanism is 
implemented, could generate the most value, due to the 
synergies that can be created. 
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Figure 1: OGD value generating ecosystem
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Effi  ciency mechanisms
Th is type of mechanisms enables value generation by 
better utilizing current resources. Th e general economic 
theory that describes the workings of this mechanism is 
Transaction Cost Economics where value is generated 
by reducing transaction costs in operations. In the case 
of OGD, such transaction costs might be incurred by 
keying in the same data many times, saving the same 
data in multiple repositories or by charging for the data. 
Th e creation of more eff ective methods of collection, 
management, distribution and use of data can create 
direct and indirect cost-savings. In this case the strategy 
behind the value generation mechanism is motivated by 
the vision of more effi  cient government, but it still off ers 
the capability to generate shared value by promoting to 
the health of the bigger community – for instance via 
better and more eff ective public services. In Australia, 
transaction costs incurred by selling and delivering data 

to users were estimated to be between 17% - 33% of re-
venues which suggests possible agency transaction cost 
savings of around $375,000 per annum aft er data was 
made freely available online in 2002. If user transaction 
and access costs and associated savings mirrored those 
of the agencies, then users’ transaction-related net cost 
savings may have been of the order of $1.7 million per 
year (Houghton, 2011).

Innovation mechanisms
Th is type of mechanisms generates value through trans-
formational eff ects, where data is supplied as a service or 
leveraged in applications in new and innovative ways. 
Innovation is the source of value creation in Schumpe-
ter’s   economic theory, bringing about novel combina-
tions of resources, new production methods and new 
products and services, which in turn lead to the trans-
formation of markets and industries and in this way 

Figure 2: Four archetypes of OGD value generating mechanisms 
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increasing value. An example of the positive eff ect of 
providing government data to the private sector can be 
found in the Netherlands where openness and technical 
availability of meteorological data with an emphasis on 
data governance, has led to the creation of a competitive 
and innovative private weather market. Impacts include 
400% increase in turnover for private sector re-users, 
250% increase in high-end users, a rise in the use acti-
vity of re-users of 300% and an increase of over €35 mil-
lion on corporate tax returns (de Vries, 2012). 

Transparency mechanism
Th is type of mechanisms enables value generation by in-
formation eff ects. Th e general economic theory behind 
this mechanism is based on the concept of Information  
Asymmetry. Information Asymmetry describes situa-
tions where one party has more or better information  
than the other while participating in transactions, 
nego tiations or general communications. Information 
asymmetry can cause all sorts of sub-optimal results 
and behaviors, like Moral Hazard where the party more 
informed makes decisions in his own benefi t while 
the cost falls on others. In the case of government, the 
conse quences of misuse of public power for private 
benefi ts can be particularly dire for society in general. 
Transparency helps resolve the principal-agent problem 
and encourages due process and fairness by enabling ci-
tizens to hold accountable the people and organizations 
they interact with (Nilsen, 2010). While many empirical 
studies have given confl icting evidence to the relation-
ship between transparency and corruption, the results 
of one recent study show that corruption conviction 
rates almost doubled when Freedom of Information Act 
(FOI) laws were strengthened in various states in the US 
(Cordis and Warren, 2012). 

Participation mechanisms
Th is type of mechanisms generates value through the 
positive eff ects of scale, where openness and sharing 

enables value generation drawing from a larger pool of 
resources. Public participation can take two discrete 
forms: 1) participation (citizen engagement) and 2) 
colla boration, collecting ideas and solutions or crowd-
sourcing (Linders and Wilson, 2011). In the case of 
participation, a similar theoretical argument has been 
used in the literature on Open Innovation (Chesbrough 
et al., 2006) where the principal idea is that an open ap-
proach to sharing knowledge across boundaries expands 
the fi rm’s innovative potential as the fi rm is able to tap 
into a much larger pool of ideas and fi nd such ideas 
faster. In the case of collaboration, we can refer to the 
academic work that has theorized about, and empirically 
examined, the motivations of those contributing to the 
development of Open Source Soft ware. It is argued that 
individual motivation should not be looked at in isola-
tion, but in interplay with institutions, goods and the 
social practice: “…people´s pursuit of visible carrots is 
at times interrupted by the larger quest for the invisible 
gold at the end of the rainbow.” (von Krogh et al., 2012a, 
p. 671). 

Discussion

Th us far, there has not been much scientifi c evidence to 
support the hypothesis of a link between opening access  
to government data and value generation. However, 
the relationship between use of the OGD resource, the 
enabling factors, the diff erent mechanisms and value 
generation and appropriation can be illustrated with 
anecdotal  evidence from diff erent initiatives.

Th e Danish Basic Data program 
Th e case of the Basic Data Program in Denmark shows 
how the synergies between internal effi  ciency gains and 
cost savings in the private sector can drive value genera-
tion from OGD. While Denmark scores high in World 
Economic Forum´s Global Competitiveness Index (12 
out of 142 countries for the period 2012/13), and is said 
to benefi t from one of the best functioning and most 
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transparent institutional frameworks in the world, the 
Danish public sector is relatively large and expensive. 
Denmark ranks 89 out of 142 countries in the aforemen-
tioned index when it comes to public sector debt as a 
percentage of GDP. In order to maintain the current 
world-class public service level, the Danish authori-
ties prioritize the development of more effi  cient digital 
public  services (Digitaliseringsstyrelsen, 2011). 

As a part of such a digitization initiative, the Danish 
authorities have started a big OGD project where the 
aim is to reduce the number of shadow registers, copies 
of datasets and data entry requirements for geograp-
hi  cal data, property data (including ownership and 
valuation),  address data and basic data on people and 
businesses. Th e Danish authorities are implementing 
a common platform where every user, both public and 
private, can get access to the same, high-quality data 
which relieves the users from re-entering the same data 
manually in diff erent programs or copying data between 
databases. As the data-sources will be based on a com-
mon data model, the possibility for automated business 
processes across authorities is greatly increased. And 
as data will be freely available online, transaction costs 
related to user support and billing are also diminished. 
All in all, the total yearly savings are projected to incre-
ase from DKK 52 million in 2015 to 260 million in 2020 
(Digitaliseringsstyrelsen, 2012). 

In the Danish case, the focus is on collective savings; 
for each individual institution or even ministry, the 
business case would not have been positive due to high 
start-up costs incurred by such big changes to the data 
model, data quality and data distribution channels. 
More over, the positive external eff ect from this project 
is that integrated government data of better quality will 
also benefi t the private industries like real estate dealers, 
insurance companies, the fi nancial sector, the telecom 
industry and map-providers, which previously had to 
spend resources on creating usable information from 
heterogeneous data-sources. Th e cost-savings for the 

private industry are estimated to be around DKK 500 
million pr. annum when the program is fully imple-
mented. Th e strategy behind the Danish Basic Data Pro-
gram is to generate shared, economic value through more 
effi  cient collection, dissemination and use of gover-
nment data, by relying on the three enablers, name ly 
openness, data governance and technical infrastructure.

Although possible eff ects of new innovations are not 
a part of the core business case in the Danish Basic Data 
Program, geographic data were made freely available 
online from January 1st 2013 in the hope that increased 
private sector use of data will result in the transforma-
tion of data into new knowledge, products or servi-
ces. Some ideas have already been developed and are 
illustra ted here: http://brugstedet.dk/

Prescribing Analytics
An example of the innovative combination of map 
data with data on drug prescriptions can be found at 
http://www.prescribinganalytics.com. Th e results of 
this start-up company´s analytics show how prescrip-
tions of statins, drugs used to lower cholesterol, dif-
fer between diff erent municipalities in England. Th e 
company produced a visualization map that shows the 
diff erent proportions between expensive (branded) and 
inexpensive (generic) statin prescriptions in diff erent 
counties. Wherever the proportion of branded items 
is high, it represents potential to make big savings by 
switching to a generic form of the same drug. According 
to their analysis, if two thirds of the proprietary drugs 
had switched to the generic forms of the same drugs in 
the year to June 2012, public healthcare in the UK could 
have saved £200 million pounds, savings that could have 
been used to help other patients. Th ese analytics support 
and make explicit the results from a study in the British 
Medical Journal in 2010 which reckoned that the British 
National Health Service could save more than £1 billion 
by switching from branded drugs to generic equivalents. 
In this particular case, innovative use of OGD and data 
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analytics has enabled the creation of shared economic 
 value that can be appropriated by the entrepreneurs as 
well as the UK government.

Corruption in large-scale land acquisitions
Th e global surge in large-scale land investments is 
increas ingly linked to signifi cant risks of negative im-
pacts on access to and control over natural resources, 
food security, human rights, and the environment. 
Th ese invest ments have been plagued by secrecy, with 
associated land deals oft en made without the know-
ledge or consent of aff ected communities, who are 
thus unable to hold governments or investors to ac-
count (MacInnes,  2012). One way to counter the pos-
sible detri mental eff ects of land grabs (trans-national 
commercial  land transactions) is to increase transpa-
rency surrounding land ownership and associated de-
als. Th ese are longstand ing issues; however, they have 
been given new urgency by the 39th G8 discussions 
in June 2013, where David Cameron has put openness 
center stage, encouraging transparency of trans-natio-
nal land deals, transparency in tax payments and gene-
ral transparency in government. Greater cross-border 
transparency, enabled by open access to government 
data, could uncover corrupt practices, and given that 
actions follow, subsequently generate shared social value 
that can be appropriated by governments and citizens 
of aff ected countries.

Open Street Map in Haiti
Collaboration with the private sector can help gover-
nments address difficult public problems (Harrison et 
al., 2011). A good example of citizen collaboration is 
the crowdsourcing activities that have been immensely 
helpful in natural disaster incidents, such as hurricane 
Katrina and the earthquake in Haiti (Lee and Kwak, 
2011). Just a few hours after earthquake hit Haiti in 
January 2010 the Open Street Map (OSM) Community 
began tracing roads from imagery that was previously 

available from Yahoo. Within 48 hours high resolution 

Figure 3: The development of the Open Street Map after 

the January 12th 2010 earthquake in Haiti

Haiti OSM before earthquake from http://www.fl ickr.com

/photos/mikel_maron/4274264771

Haiti OSM 2 days after earthquake from http://www.fl ickr.com/

photos/mikel_maron/4274264771/

Haiti OSM today from http://haiti.openstreetmap.nl/

R E V I E W E DR E V I E W E D
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imagery taken post-earthquake became available and 
in the first month over 600 people added informa-
tion to the OSM. OSM communities have continued 
to work with NGO’s and the Government of Haiti to 
further development of the OSM data. This program 
includes baseline (transportation, education, health, 
water and sanitation faci li  ties), humanitarian (hurri-
cane disaster shelters and cholera-response structures) 
and community mapping as well as capacity building 
programs. This collaboration is generating shared 
social value, appropriated by the government and citi-
zens of Haiti. 

Conclusion

Many examples and anecdotes illustrate the value po-
tential of OGD, especially when it comes to geogra-

phic data. Th e relationship between OGD and value 
generation and appropriation is complex due to the 
nature of openness, the features of digital data and the 
possibilities enabled by recent technological advances. 
We have proposed that there are in essence four diverse 
and complex mechanisms that act to extract value from 
OGD and that these can be illustrated with four diff e-
rent archetypes. Th e value of OGD can be derived from 
more effi  cient use of government data; by making data 
available to the private sector in order to enable the 
transformation of government data into new products 
and services; by increasing transparency in government 
operations which encourages due process and fairness; 
and fi nally by increasing public participation and col-
laboration which has shown a clear ability to increase 
social justice and solve various diffi  cult social problems. 
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