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Abstract 
Within societies, information availability is a key issue affecting society’s well-being. For 
geographic information, a geographic information infrastructure (GII) facilitates availability 
and access to geographic information for all levels of government, the commercial sector, the 
non-profit sector, academia, and ordinary citizens. Although the importance of access policies 
in the development of a GII is commonly understood, research that has assessed the impact of 
access policies on this development is scant. This article adds this perspective. Based on 
information acquired from case-study and literature research, the author argues that open 
access policies do not always promote GII development and in specific instances are counter 
productive. These findings may explain why many nations still adhere to cost recovery 
policies instead of following access policies recommended by research. The article provides 
alternatives for changing current policies into new access policies that promote GII 
development. 
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1 Introduction 
In the information age access to information has become of vital importance to the economic 
and social development of a country. Information technology has increased the availability of 
and improved access to information. It allows us to access and share information in a 
relatively unfettered fashion across digital networks ignoring jurisdictional borders. 

The infrastructure underlying the foundation of an information society can be referred 
to as the information infrastructure, which is defined as “a technical framework of computing 
and communications technologies, information content, services, people, all of which interact 
in complex and often unpredictable ways” (Borgman 2000, p. 30). Since the information 
infrastructure provides the foundation of an information society, the development of this 
infrastructure and the way it functions are critical for society. An adequate information 
infrastructure allows for information to be collected and distributed efficiently to a wide range 
of users, and provides reliable information for effective use in decision-making processes at 
all levels. 
 Within the information infrastructure, geographic information is a special type of 
information. The linkage of information to the earth gives general information extra value 
(BDO 1998). It makes the object or subject easy to identify, and as a result easy to reach.  
Another specialty is that geographic information is multidimensional (x,y), voluminous (large 
databases), and often represents a 3D world on a flat (2D) surface (Longley et al. 2001, p. 6). 
Further, to integrate and analyse the many varied types may be time-consuming, and the 
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process of updating is complex (Longley et al., 2001). Another specialty of geographic 
information is the costly collection and processing of geographic information. Unlike many 
other types of information, the collection, maintenance, and publication of geographic 
information requires qualified human expertise and equipment to process, manage and use it. 
Also, the creation of geographic products or services from geographic information typically 
requires advanced human and computer skills (see also Longley et al. 2001). This speciality 
has resulted in the emerging of geographic information infrastructures (GII) within or outside 
the concept of an information infrastructure. 

A GII facilitates availability and access to geographic information for all levels of 
government, the commercial sector, the non-profit sector, academia, and ordinary citizens 
(Onsrud 1998a). Although the importance of access policies in the development of a GII is 
commonly understood (see STIA 2001, Borgman 2000, Masser 1999, Tosta 1999, 
McLaughlin and Nichols 1994), research assessing the impact of access policies to GII 
development is scant. Consequently, the question of which funding model allows ready access 
to high-quality information and low-cost geographic information necessary to advance GII 
development (Lopez 1998) remains unanswered.  

Based on a literature study and case studies research (Van Loenen et al. 2007 and Van 
Loenen 2006), this article assesses the impact access policies may have on geographic 
information quality in general and on the GII itself, and provides alternatives for changing 
current policies to more beneficial access policies. The article argues that an appropriate 
access policy for GII development is linked to the stage of GII development.  

The outline of the article is as follows. First two common access policies are provided 
and their positives and negatives described. This is followed by the section on stages of GII 
development and the role of users in GII development. Then, stages of GII development, user 
needs, and access policies are linked and recommendations made. The final part introduces an 
alternative policy option that overcomes barriers of currently utilised access policies. This 
alternative access policy promotes ready access for all users to high-quality low-cost 
geographic information, which is the necessary foundation for our information society.  
 
2 Two common access policies 
Although in practice a wide variety of access policies exist ranging from open access to cost 
recovery policies, in the literature discussions have focused on the poles of open access and 
cost recovery (see, for example, Weiss and Pluijmers 2002, Onsrud 1992a and 1992b). The 
open access approach assumes that government information is available for a price not 
exceeding the cost of reproduction and distribution, with as few restrictions to use as possible. 
In the cost recovery approach, the price of government information covers at least the cost of 
creation and dissemination, and may include a return on investment. The use of the 
information is restricted, and government may choose to have exclusive arrangements. 
 
2.1 Open access 

In the open access model, information within governments is accessible by those outside 
government for a price not exceeding the cost of reproduction and distribution (marginal cost 
of dissemination) with the imposition of as few restrictions as possible. The information is 
available to all (non-exclusive) on a non-discriminatory basis. Accepted restrictions include 
information concerning national security, trade secrets, and information relating to an 
individual’s privacy. Under open access principles, geographic information suppliers in the 
public domain do not compete with the commercial sector.  

The economic reasoning behind the open access model is presented in figure 1. 
Government agencies, responsible for collecting government geographic information, are 
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funded with public funds to accomplish their public tasks. The use of these government data 
sets is promoted through a limited fee of a maximum of the marginal cost of dissemination, 
and lack of restrictions in the use. As a result, it is supposed that enterprises initiate a wide 
variety of value-adding activities. The information or customised products are used by a 
variety of end-users, who can choose between providers of similar products. The revenue and 
jobs the private sector generates will partly flow into the treasury of the state through income 
tax and company tax. Further, end-users will pay value-added tax (VAT) when they buy 
information or a product. In this way, “an open access policy fosters a process for adding 
value to raw government information resources” (Lopez 1998). This spin-off effect promotes 
the use of the information, which results in higher quantities of (income, company, or value-
added) taxes flowing into government.  

It has been argued that all leading economic studies indicate that current open access 
policies should remain in place to take full advantage of the potentials of a GII (Onsrud 2004, 
cf. Perritt 1995). Open access fosters academic and scientific research and effective public 
sector planning, as well as stimulating potential commercial development (KPMG 2001, 
Onsrud 1998b).  

On the other hand, the open access model is continually under discussion with its 
precepts changing and being challenged as technology and society change overtime (Van 
Loenen and Kok 2004). An open access policy may make government entities fully 
(financially) dependent of high-level bureaucrats outside the geographic information sector, 
which are not necessarily aware of the value geographic information has for society. In a US 
context, Joffe (2005) has found: “Most local jurisdictions currently selling geographic 
information would prefer to give it away if there were realistic alternatives for gaining 
political credibility with high-level budget approvers for funding their GIS operations.”  
 
[Insert figure 1 about here] 
 
2.2 Cost recovery 

Cost recovery approaches seek profits from the sale of information to support the 
development and maintenance of the data sets (Lopez 1998, Onsrud 1992b). Information 
collection, maintenance, and dissemination are not fully provided by public funds and the 
costs must be covered through other means. The government agency is forced to generate 
income from the sales of information or products or through the provision of services. As a 
consequence, access to information is restricted to cope with the financial conditions 
established by the amount of central government funding provided. In practice this implies a 
charge for the information at more than the marginal costs of dissemination, and restrictions 
are imposed on the use of the government information through the action of copyright and 
database rights. Further use restrictions are often imposed through contractual or licensing 
provisions. The cost recovery approach may also result in government agencies competing 
with private sector entities either on a level playing field basis or not. The expertise within 
government may be used to respond to private requests for specific geographic products. 

The cost recovery model further presumes that government employees are likely to 
respond better to citizen requests for geographic information services and products when a 
reasonable fee may be asked (Onsrud 1992b). In addition, research found that reasonable 
prices for information give an incentive to providers to meet the needs of users and give the 
users an opportunity to influence what and how information is collected (Coopers Lybrand 
1996); it allows for tailor-made solutions for individual end-users.  

Some of the drawbacks of the cost recovery model include net losses in hidden costs, 
such as extra administrative cost in managing such a policy (to cash the checks and to enforce 
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the use restrictions) (see, for example, in the UK: HM Treasury 2000). Further, the result of 
cost recovery policies may be that other parties decide to collect identical information 
themselves, to use substitutes, or to use inferior information from others. In an extreme 
situation, the user will do without the required data. Another potential major drawback is 
when government agencies that have a monopoly or near monopoly of some information 
product act also as commercial players and thus distort competition (see Statskontoret 2005). 

Figure 2 shows the economic reasoning behind the cost recovery model. Government 
agencies creating geographic data sets generate income from the sales of information. In 
addition, they add value to the information and create information (products), which are sold 
on the information market. In many existing cost recovery models, individual government 
agencies are in control of their budget, making them independent of fluctuating budgets in 
national government (see also Onsrud 1998b). The cost recovery model may provide 
sustainable funding to individual government agencies, allowing them to maintain their 
information collection activities overtime (Onsrud 1992b). It thus may allow for the 
advantage of having (access to) accurate, consistent, standardised databases that provide 
national coverage (Lopez 1998, Aslesen 2002, GITA 2005).  

 
[Insert figure 2 about here] 
 
3 Geographic information infrastructure development 
A GII may be defined as a framework continuously facilitating the efficient and effective 
generation, dissemination, and use of needed geographic information within a community or 
between communities (after Kelley 1993). The definition describes the facilitating function of 
the GII and provides its components, and the focus on needed geographic information 
presupposes interaction between users and suppliers, addressing the dynamic nature of the 
GII. The framework consist of five interdepending components: (framework) data sets, policy 
(including institutional framework and financial resources), technology, standards, and people 
(see also Rajabifard and Williamson 2002, GSDI 1997, McLaughlin and Nichols 1994). 
These components interact, which is a condition for the further development of the 
infrastructure.  

Although ultimately all GIIs should strive to contribute significantly to economic 
growth and the establishment of preferred social and environmental objectives (see Masser 
1999), the objectives of today’s GIIs differ. The differences may be explained by the stage of 
development of a GII. In their assessment of currently evolving GIIs, Masser (2000 and 2007) 
and also Rajabifard et al. (2002) found two distinguishing types of GIIs: the first generation 
and second generation GIIs. Here, we confine ourselves with a description of the key 
characteristics of these two GII generations.  
 
3.1 First generation GII 

First generation GIIs are typically resulting from government organisations starting to think 
more strategically about information needs, collection and the resources needed to deliver 
information to a wider group of users (see Masser 1998). Due to increased pressures to 
operate efficiently and the development of new technology, government organisations realise 
that greater use of other organisations information resources may be more efficient and 
effective than the internally supplied information (cf. Williamson 1975). ‘Outsourcing’ some 
information supply allows the organisation to concentrate on its core activities and to build on 
other organisations for the subordinate information.  

In addition, society’s challenges require solutions that go beyond specific 
organisations’ focus and capabilities. Citizen’s demand and changes in society require 
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“integration of underlying processes not only across different levels of government, but also 
different functions of government [….] – a one-stop-shopping concept. Also, from the 
viewpoint of all levels of government, this could eliminate redundancies and inconsistencies 
in their information bases for citizens” (Layne and Lee 2001). Cooperation between 
departments, and between organisations is required to provide the necessary multidisciplinary 
or interorganisational solutions. Awareness among professionals in the geographic 
information sector grows that together they can make a difference. The concept of a GII may 
be an answer to the issues that need to be resolved: the first generation GIIs has come into 
being (see Masser 1999). 

The dominant role of the public information producers in these GIIs, results in GII 
strategies that focus primarily on standardisation, digitisation (see Graafland 1993), 
information integration, and reducing duplication: the product-based strategies (see Rajabifard 
et al. 2003, Rajabifard et al. 2002). Significant investments are made to create a framework 
data set for an entire jurisdiction, either by integrating existing data sets, or through new 
information collection. Data set development and continuation of the existence of the data set 
are the key driver for GII development (cf. Rajabifard et al. 2003, Rajabifard et al. 2002, 
Masser 2000, Masser 1999).  
 
3.2 Second generation GII 

In the second generation the islands of organisations are becoming a network of organisations. 
The key organisations in this stage have changed from internally centred towards 
organisations open to external developments, and the individual organisations’ strategies 
increasingly align with the GII vision (cf. Graafland 1997). Government, private sector and 
academia increasingly cooperate in the GII network. 

Participants in the GII start to realise the potential of the network now information is 
available for and is used in multiple subject areas. Issues of use are addressed, such as barriers 
for using framework data sets. These barriers may be technical of nature, but awareness grows 
that policy issues need to be resolved to meet the needs of users.  

Consequently, the GII strategy is not only focusing on information creation and 
exchange, but also aims to address the GII from a broader society perspective. Capacity 
building, coordination, and meeting user needs are central to these GIIs: the so-called process 
model (Rajabifard et al. 2002). Identifying and understanding different user groups and their 
specific needs has become critical.  

The main driving forces behind the process model are the desire to reuse data collected 
by a wide range of agencies for a great diversity of purposes and a shift from centralised 
structures to the distributed networks of the internet (Masser 2007, p. 80, Masser et al. 2007, 
Van Loenen 2006). Especially the existence of web services and other information 
applications are regarded as one of the main technological drivers or indicators because “such 
services are partly able to fulfil the needs of users and improve the use of data” (Crompvoets 
et al. 2004, see also Rajabifard et al. 2003).  

In specific instances, also other drivers may be found. In the European Union, for 
example, the process towards acceptance of the Infrastructure for Spatial Information in 
Europe (INSPIRE) (since 2002) and the implementation of the INSPIRE Directive (since 
2007) has been and is a major driver for GII development in EU Member States. Through 
INSPIRE, GII development has gained significant awareness and commitment at high-levels 
of national governments. 
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4 Role of users in GII development 
Linking users to geographic information is at the core of GII development (see, for example, 
Masser et al. 2007). Users of the GII, however, "will probably be the most mentioned group 
and yet actually the least considered” (McLaughlin and Nichols 1994). Discussions on access 
policy often focus on the user without specifying different types of users and use. In practice, 
this has resulted often in a single access policy for a data set. Obviously, a wide variety of 
policies can be applied to a specific data set depending on needs of a user, the type of use, the 
number of users, the frequency of use, among others. In Sweden, as in many other countries, 
citizens can access geographic information through a model that can be categorised as open, 
as the model for private sector GI users is restrictive.  

From a GII perspective it is important to acknowledge that within a GII different types of 
users exists, which may require a user group specific policy. We distinguish between four 
user groups:  

(1) primary users, which are users that use the data set in line with the initial purpose of 
information collection on a continuous basis. They are typically member of the 
organisation that has collected and processed the information. 

(2) secondary users are incidental users for similar purposes as the primary user.  
(3) tertiary users are those that add value to the framework data set. Tertiary use may be 

integrating several data sets into one layer for a jurisdiction, the linkage of a 
framework geographic data set with several thematic layers, or providing user-friendly 
access to the data set (adding search facilities, explanation, or a help desk 
functionality), or simply intermediaries that help information resources in distributing 
the data set without adding anything other than providing distribution channels. 
Tertiary use may also be referred to as value-added use or re-use.  

(4) end-users consist of citizens, decision-makers, and others that use the end-product of 
geographic information, for example, an animation, a map or a plain answer, mostly 
through services provided by the tertiary users.  

 
Each of these user groups can be found in government and administrations, in utility and 
public services, in private sector, in research institutions, in NGOs and not-for-profit 
organisations. Each of these groups, and even users within a group, may have unique needs, in 
terms of both data quality and access policy.  

Figure 3 shows some insight in the relation between user groups and the value of 
geographic information. Primary users would typically value a data set at its production cost. 
Not all users value a data set at its production cost, however (see Krek and Frank 2000). 
Tertiary users, for example, will not value the framework data set at cost recovery prices. 
End-users might be willing to pay a few euros for a specific aspect of a data set, or otherwise 
turn to alternatives.  
 
[Insert figure 3 about here] 
 

Figure 3 also shows that the commercially interesting market is in value-adding products. 
Often, government cannot develop such value-added products, since this is outside its public 
task. Therefore, government agencies that bear the high cost of framework data collection 
often cannot take advantage of the framework data set commercially through value-added 
products. If government agencies then attempt to recover their costs by selling their 
information to value-adding resellers (VARs) against cost recovery prices they will fail, since 
the VARs do not value a data set at its cost recovery prices. The ‘one policy fits all’ principle 
will not work. 
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5 How access policies may promote GII development 
Section 3 has described two generations GII with distinguishing characteristics. The product-
based strategies in the first generation focus on data set development and continuation of the 
existence of the data. These strategies are typically addressing primary and secondary users’ 
needs. In the second generation, the process model, fulfilling the needs of tertiary users are at 
the core of GII strategies.  

In this section, we will link the different objectives of the two GII generations to the 
characteristics of the access policies as described in section 2. Findings from case studies 
performed in Van Loenen (2006) and Van Loenen et al. (2007) are used to support the 
arguments. 
 
5.3 First generation GII 

In the first generation, users of geographic information are typically primary and secondary 
users; users that use the information in harmony with purposes for which it was collected. 
Tertiary use is limited primarily due to the insufficient quality of the data for value-adding 
purposes. New public sector objectives require further data set development, and also private 
sector needs require this (although this may not be recognised at this point). 

Guaranteed public funding for improving the data set is one option to meet the needs. 
However, for most data sets such a guarantee would be unattainable: the awareness at the 
decision-making levels for a specific data set is insufficient for guaranteed public funding. 
Consequently, general budgets dedicated to costly data set development may not always be 
sufficient. In these instances, government can satisfy its needs through cooperation with other 
parties. Substantial gains may be found in public-private or public-public cooperation, for 
example for information collection.  
 
5.3.1 Public-private partnerships. Cost recovery policies for public sector information may 
promote cooperation with the private sector to share the cost of information collection. Private 
entities are only willing to partner with the public entity if their investments are not flowing 
towards their competitor(s): they will require restrictive policies in exchange for their 
investment. If cooperation between public and private parties implies that information 
collected is subject to open access policies, the private party is unlikely to invest in such 
cooperation, since potentially competitors may acquire the data set under an open records 
request (cf. Holland 1994). Cost recovery policies may lead to the availability of geographic 
information to a limited group of users (those in the private and government entities 
involved), whereas the information otherwise may not have been available at all. 

Examples of successful partnerships are found in the public-private partnerships in 
collecting topographic information in the Netherlands, Norway, Denmark, the US 
Metropolitan region of Minneapolis of St. Paul, and to a smaller extent in the US state 
Massachusetts and the German state Northrhine Westphalia. Utilities play in these 
jurisdictions a critical role in the collection, creation, and maintenance of large-scale 
topographic information (see Van Loenen 2005). Through public-private partnerships, or 
independent of government, they support the respective GIIs through collecting, creating and 
maintaining digital large-scale topographic information. In the instances of no partnerships, 
the public party in the mentioned cases often lacked current and accurate large-scale 
topographic information.  
In the Netherlands, the status of the large-scale topographic base map (GBKN), developed 
through a public-private partnership, has become such that it was considered to become part 
of the core of the Dutch Information Infrastructure (Besemer et al. 2006). Government was to 
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compensate the private partners for their investments in exchange for full public sector control 
over the data set. Such an opportunity would not have been there without private sector 
involvement. 
 
5.3.2 Public-public cooperation. In instances where the quality of data sets is sufficient for 
primary users, but where other categories of use require a higher quality, public-public 
partnerships using cost recovery policies may also promote GII development. For example, in 
the German state Northrhine Westphalia, information collection is largely decentralised and 
carried out mostly on the regional and local levels. The processing and maintenance of 
information is mostly tailored to these local and regional requirements. Use of the 
‘Automatisierten Liegenschaftskarte’ (ALK, the parcel and topographic data set) is primarily 
with the primary users in the public sector. For the use part Micus’ findings of 2001 are still 
valid: the incomplete availability and currency of information, the lack of transparency, and 
the high price and restrictive use rights have for most customers a frightening effect (Micus 
2001a, p. 13, Micus 2001b, p. 8). Only based on a full coverage of Northrhine Westphalia, the 
value-added market will develop geographic information products and services (Micus, 
2001b, p. 8). As a result, the state authority and the local authorities started to work together 
towards a single parcel and topographic layer for Northrhine Westphalia. In the beginning of 
2007, this harmonised ALK data set had 96% digital coverage (LVA 2007). Through a cost 
recovery policy, the revenues generated are being shared between the participating authorities. 

Another example stems from Massachusetts (US). The parcel data sets in 
Massachusetts are locally managed in the 351 towns and cities. Despite the open access 
policies, mainly primary users use the data sets. The heterogeneous quality of the 351 local 
parcel data sets at the state level is a major cause for this limited use (see Van Loenen 2006). 
Public-public cooperation in Massachusetts may result in harmonised parcel quality at the 
state level; the use of harmonised data models, and adherence to the same standards. 

However, individual local government may not be willing to invest in a statewide 
harmonised data set which it does not need, but from which other levels of government and 
private sector may benefit significantly. Open access policies do not allow for recovering the 
cost of the integration and harmonisation of data sets. It is, in these instances, questionable 
whether local governments bound to open access policies will invest in harmonising their data 
set with state standards since the (tax) benefits will be received by the state or federal budget 
and not by the town bearing the cost. Potentially, the beneficiaries (i.e. state or federal 
treasury) may compensate local government. However, the likelihood of compensation 
decreases with the extent to which the value of geographic information is understood at the 
decision-making levels. With a cost recovery policy in place, local government will control 
the use (and revenues) of its data set. Cost recovery policies may provide some financial relief 
and help justify the investment with the local decision-makers. Therefore, local government 
is, with cost recovery policies in place, more likely to be willing to invest in integrating its 
data sets in jurisdiction-wide harmonised data sets.  
 
5.4 Second generation GII 

In the second generation, the use of framework data sets is in the primary and secondary user 
groups. Contrary to the previous stages, the cause for the limited tertiary use is not in the 
quality of the framework data sets, but rather in the restrictive access policies that are 
associated with the data set (see Brox et al. 2002). Such a situation has been found in several 
European GIIs (see Van Loenen et al. 2007, Van Loenen 2006). Potential tertiary users assess 
the restrictive use conditions including cost recovery prices as insufficient to develop viable 
commercial value-added products based on the framework information: the value-added 
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market that would be based on framework data sets does not develop. Maintaining full cost 
recovery policies for all user groups may be against the interest of the GII.  
 
5.4.1 Promoting value-added use. It has been suggested that a change from cost recovery to 
open access policies would be beneficial for a society, as it would stimulate the information 
economy (e.g., Weiss and Pluijmers 2002, KPMG 2001, Berenschot et al. 2001, Pira et al. 
2000, Ravi bedrijvenplatform 2000, Lopez 1998, Onsrud et al. 1996).  

Still, the vast majority of public geographic information suppliers stick to cost recovery 
policies. The reluctance of these public data providers to convert to open public information 
policies may be owing to the absence of guarantees that the public sector information supplier 
will be compensated for the expected loss of income when cost recovery policies are 
converted to open ones (see EU 2002). Research has assessed that a price change for the 
Dutch 1:10 000 topographic data set from partly cost recovery to the marginal cost of 
dissemination would result in a yearly budget deficit for the national mapping agency of €1.18 
million. A change to completely free access was assessed to ‘cost’ €3.36 million per year 
(Berenschot et al. 2001). These numbers are small from a macroeconomic perspective. 
However, from a microeconomic perspective a policy change is likely to have a major impact 
on the national mapping agency, and the information it provides. For example, in the US, 
USGS suffered from significant real budget reductions that have caused USGS to scale back 
updates of the 1:24 000 map series (NRC 2003, p. 22). 

This is what may be called 'the dilemma of the public enterprise'. A policy change 
would benefit the public enterprise (society) macroeconomically through promoting the 
development of value added services, including creating new jobs and generating tax income 
from these new products. However, the potential loss of income for public sector 
organisations responsible for providing geographic information needs to be addressed by 
other means of support. If such means are uncertain or unavailable, the public sector entity (as 
a public enterprise) may be forced to collect less comprehensive information with lower 
frequencies; the existence of information currently available can no longer be guaranteed (see 
van Loenen et al. 2006). The quality may then become insufficient as a basis for value added 
products (see first generation GII). In these instances of uncertain resources, also open access 
policies may be counter-productive for GII development.  

Both cost recovery and open access policies do not seem to be the panacea for further 
GII development in this stage. Policy makers still struggle to develop an appropriate policy 
(see Van Loenen et al. 2007). Continuing the battle between advocates of the two funding 
models will not abolish the status quo, however. Alternative approaches may help overcome 
the dilemma of the public enterprise by addressing the deficiencies of both the cost recovery 
and open access model. 
 
5.4.2 Overcoming the dilemma of the public enterprise. Three alternative options to 
address the dilemma of the public enterprise are presented. All of them assume user group 
specific policies. One option is described in the US Federal Technology Transfer Act (FTTA), 
which allows the public sector to withhold data sets for five years from the public domain that 
were produced together with private companies (see also Pluijmers 1998, p. 54). The 
disadvantage of such an approach is that the data set is relatively old before value-added users 
can use it. Large-scale information products require current information to be most useful (see 
Van Loenen 2006). Therefore, this option may not be feasible for most value-added products 
for large-scale geographic framework data sets. 

A more promising model may be found in the Data Lending Facility in Finland (see 
Toivonen et al. 2006). After subscribing to the facility (and agreeing to the terms of use), 
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users can freely download data for a one year period. After this one year in which the user can 
test the data, they are asked to buy the data, delete the data, or to extend the subscription for 
another year. This model allows value adding companies to use the data without cost, for 
example, to test the software and to assess the data set. A similar approach is found in 
Northrhine Westphalia where a new law allows government to provide private sector 
companies free access to geobasisdaten to explore the commercial opportunities (Van Loenen 
et al. 2007). If the value adding of these companies appears to be successful, a contract 
between state authority and the private partner will be negotiated. 

The third alternative acknowledges that different users value identical information 
differently (Van Loenen et al. 2006). This alternative model maintains current cost recovery 
policies for the primary and secondary users, but promotes tertiary use by providing free 
access to framework data sets for those willing to add value to the framework information. 
Free access implies only access at no start-up cost. The value-adding company compensates 
the information provider through royalties based on a small percentage of the turnover of the 
new product or service (see figure 4) or through returning improved information quality. 
Intellectual property rights remain with the information provider, and additional use 
restrictions should guarantee that the data set is only used for value-adding activities, and not 
for purposes of primary or secondary use.  

 
[Insert figure 4 about here] 

 
 Current use by primary and secondary user groups remain constant under the model, 
while it encourages tertiary use. This results in a GII with high-quality framework data sets 
that provide the basis for a wide variety of government and private tasks. In addition, the GII 
functions as the foundation for a large variety of value-added products and services. Through 
this hybrid access policy approach, the alternative funding model bridges the open access and 
cost recovery models. In this way this alternative model resolves the 'dilemma of the public 
enterprise'. It will result in a win-win situation, with new products, and new users. This model 
may also generate new revenues for the information producers. National government benefits 
from increased employment in the value-added sector, and it collects more income tax, value-
added tax, and company tax. 

An example of the third alternative is in the UK’s Ordnance Survey (OS) where 
primary users are bound to a collective licensing agreement and VARs can enter into a 
partnership program with VAR specific licenses. This has allowed OS to go into partnerships 
with over 140 VARs. The overall principle of market segmentation is very well understood, 
but the implementation by OS seems to be over-restrictive with respect to sharing and 
displaying data; that is, sharing of data is only possible with agencies with similar licensing 
agreement, which has resulted in dissatisfied primary users in government (Van Loenen et al. 
2007). In addition, not all value-added resellers are satisfied with OS’ policies. Some claim 
unfair discriminating practices of OS in the terms upon which basic (raw) information is made 
available to different entities within the public and private sectors (see APPSI 2007).  
 
5.4.3 Barriers for implementation. Although the third alternative model looks promising, 
there may be several roadblocks to the alternative model. In Europe, for example, the 
European directive on re-use of public sector information (EU 2003) states: ”Any applicable 
conditions for the reuse of documents shall be non-discriminatory for comparable categories 
of reuse” (article 10.1). Reuse is defined as reasons for using the public sector information 
other than the public sector bodies had in fulfilling their public tasks. It is not clear whether 
using framework data sets for tertiary use, for example, as a basis for value-added services, 
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and using the framework data sets for secondary use as a background map are comparable 
categories of reuse. If the two reuses are not comparable, the public information supplier can 
continue to enjoy significant payments from secondary users, while it promotes tertiary use 
that returns some income from royalties. If the two reuses are comparable, however, then the 
alternative model disintegrates. The information supplier needs to keep its cost recovery 
model to maintain the income stream from secondary users, and consequently, the European 
directive requires the imposition of identical policies for tertiary use, which maintains the 
status quo and blocks further development of the GII. A feasible, but fragile, way to promote 
value-added use is then to organise guaranteed funding with primary and secondary users and 
provide open access to the information to all users.  
 
6 Future generation GII 
In future generations GII, the GII may be a true network with players that operate pro-actively 
(Van Kerkhoff et al. 1999). The organisations involved may depend on each other because of 
shared responsibilities for the GII. The GII may become a ‘multi-purpose system’ with well-
integrated information from multiple systems and sources (Masser 2005, Watson et al. 2001). 
Information is maintained at the source. This implies that information is only collected at the 
largest scale needed and generalised to smaller scales. Further, the dependencies require 
comprehensive metadata documentation (Watson et al. 2001). Standardisation has shifted 
from supplier or product specific to adherence to international standards that are supplier 
independent (Bemelmans and Matthijsse 1995). The value of a framework data set is well 
understood, and embedding it in legislation safeguards its future existence. The legislation is 
conceptual in its wording since framework data sets conceptual qualities are relatively 
constant (they exist, are complete, current, accurate, and interoperable with other data sets), 
but the technical requirements may change overtime. Further, it is commonly understood that 
the value of information comes from its use (see Onsrud and Rushton 1995).  

In future generations GII awareness for the value of a geographic framework data set 
is present at the decision-making levels, which may result in sufficient financial resources 
ensuring that framework information will be collected and maintained. Open access policies 
support the development of GII by promoting sharing information among government 
agencies and the high use of government information in private sector solutions. The income 
generated from the tax on private sector solutions flows back into the GII because of the high-
level of GII awareness. The open policies allow for a proactive geographic information sector 
that, with best practice solutions, continue to enlarge support for the concept of the GII. 

Although some may argue that the approach of ubiquitous open access may be naïve 
or unlikely to happen, trends in Europe and Canada suggest that in the near future access 
policies are more likely to be more open or adjusted to specific user needs than most of 
today’s policies for geographic information. Geographic information from the Dutch 
provinces and water boards can be freely reused (Van Berkel 2006), and the Dutch Ministry 
of Transport, Public Works and Water Management has announced to introduce a similar 
policy in 2009 (TK 2007). Also in Ireland (see Ryan 2007) and Canada (see, for example, 
http://www.geogratis.ca/) a similar trend evolves. In other countries, free access within 
government is emerging. For example, in Catalunya (Spain) but also in Northrhine 
Westphalia, access to public geographic framework data for government use has since 2005 
been without cost. In Norway, open access for public data sets for public sector participating 
in Norge Digitalt has resulted in increased use of these data sets (Van Loenen et al. 2007).  
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7 Conclusions 
This article has aimed to provide a balanced view on the role access policies may play in 
developing geographic information infrastructures. Two stages of GII development were 
utilised to assess the role of access policies.  

An appropriate policy for a particular framework data set is likely to relate to the stage 
of GII development. As long as there is insufficient awareness of the value of geographic 
information for a specific jurisdiction within the decision-making levels, cost recovery may be 
a way to allow for sustainable quality geographic information. In the first generation GIIs, 
information collection is the driver for GII development. Cost recovery policies allow for 
cost-sharing arrangements in public-private partnerships and return on investment for the 
responsible entity, often the lower levels of government. The examples of public-private or 
public-public partnerships (topographic data sets in the Netherlands, Denmark, 
Massachusetts, and the Metropolitan region of Minneapolis and St. Paul), especially between 
local governments and utilities, show the success of cost recovery policies for GII 
development. 

In more advanced stages, GII development aims at promoting use, without 
endangering the funding mechanism underlying information collection. Open access policies 
are in these instances expected to address the objectives of the GII better than cost recovery 
policies. However, in instances where guaranteed public funding for the GII is unattainable, 
which is likely for many geographic data sets, this article recommends to adopt relatively 
open policies for value-added use, but to maintain restrictive policies for those that do not 
intend to add value to the data set. 

What Masser noticed in 1998, still holds today: the success of the GII strategies is 
likely to be closely coupled with the extent to which they meet the requirements of users 
(Masser 1998). Only user group specific access policies will meet this requirement of 
currently developing and future GIIs. Recent developments towards open access in Europe 
and Canada suggest that the next generation of GIIs with open access policies for high quality 
information may be much closer than many recognise. 
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