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Abstract 

 
With the many challenges facing society today at multiple scales, location has emerged 
as a key facilitator in decision-making. Location data is now commonly regarded as the 
fourth driver in the decision-making process, complementing the more traditional 
triple bottom line approach (social, economic and environmental drivers). The location 
provides more intelligent data analysis due to improved analytical and visualisation 
capabilities. Additionally, initiatives like Gov 2.0 have provided a driver to increase 
responsiveness and service delivery capacity. As well as, recent technological 
developments, such as Web 2.0 and ubiquitous location based services, have made it 
easier for ordinary citizens and businesses to become spatially enabled, but just as 
importantly, these developments have provided them with tools to contribute to the 
flow of spatial information through all levels of society. 
 
In this context, the concept of Spatially Enabled Society (SES), is offering new 
opportunities for government and wider society in the use and development of spatial 
information, but it needs to move beyond the current tendency for the responsibility 
to achieve SES to lie solely with governments. SES will be more readily achieved by 
increasing involvement from the private sector, and in the same vein, if the spatial 
industries start to look toward other industries for best practices in service delivery. 
 
With this in mind, the theme of the GSDI 13 World Conference, Québec 2012 is 
“Spatially Enabling Government, Industry and Citizens”.  Focusing on the journey we 
are on as professionals and researchers rather than just on objectives, it gives us a rich 
opportunity to examine how far we have come over the past twenty-plus years in 
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terms of the infrastructure put in place, the applications built on top of that 
foundation, and our vision and expectations of what needs to be done next. 

1. Introduction 

As recounted by Coleman and McLaughlin (1998), early visions of a global information 
infrastructure (GII) were very much wrapped up with issues surrounding the 
development of telecommunications infrastructure. These visions were driven by the 
belief that communications and information infrastructures were "transforming 
technologies" that served important social goals and were fundamental to economic 
growth. They were guided rhetorically by Marshall McLuhan's concept of a "global 
village", reflected trends towards privatization of services and increased competition in 
the telecommunications sector, and were already influenced by lessons learned from 
programs and reviews undertaken since the 1970’s in (e.g.) France (Simon and Minc, 
1978), Canada (Godfrey and Parkhill, 1979), Japan (Tsuruki, 1986), and the Commission 
of the European Communities (1987). 

 

While Branscombe (1982), Kahin (1993) and others posed the concept of information 
infrastructure in broader terms, the telecommunications sector was largely 
responsible through the early 1990s for framing the initial definition and discussion of 
global information infrastructure in terms of conduit rather than content.  U.S. Vice 
President Al Gore promoted the concept of an "information superhighway" and 
proposed that an advanced communications and information infrastructure should be 
a national priority. At the first World Telecommunication Development Conference in 
Buenos Aires, Argentina in March 1994, he presented a similar list of principals as the 
foundation for a "Global Information Infrastructure'" (Gore, 1994).  In May of the same 
year, the European Commission published Europe and the Global Information Society. 
Commonly referred to as the Bangemann Report (1994), it formed the basis for much 
of the subsequent work of the European Commission on strategic planning for the 
Information society.  

In our own geospatial community, proponents of integrated mapping practices 
through the 1960s advocated the registration, overlay, interpretation and analysis of 
different map "layers" or themes to the practical solution of important problems in 
land use planning and resource inventory [e.g., (Tomlinson, 1967);  (McHarg, 1969)].  
Through the 1970's, the multipurpose cadastre concept launched major topographic 
and cadastral "base-mapping" mega-programs to support land administration at the 
local, state and federal levels across North America, Australasia and in emerging 
nations (McLaughlin, 1975).    

Institutionally, early architectural models to realize these data sharing precepts in 
practice evolved from: (1) centralized "land information databanks" [e.g., (Hearle, 
1962); (Cook et al., 1967); and (Roberts, 1968)); into (2) the vision of more complex 
distributed land information networks [e.g., (Palmer, 1984); (Sedunary, 1984); (Rhind, 
1992); (Onsrud and Rushton, 1995)].  Branscomb (1982) introduced the term 
"information infrastructure" to refer collectively to the various media, carriers and 
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even physical infrastructure used for information delivery. By the early 1990's, spatial 
data infrastructure (SDI) programs were being proposed in support of accelerating 
geographic information exchange standards efforts, selected national mapping 
programs and the establishment of nation-wide spatial information networks in the 
United States (Mapping Sciences Committee, 1993), the United Kingdom (Rhind, 
1992), Canada (McLaughlin, 1991), the European Community (EUROGI, 1996), and 
Australia (Kelley, 1993).  

By 1996, people were only beginning to view the World Wide Web as a serious 
contender for information retrieval, and its potential for wider services was only 
beginning to take shape (Manjoo, 2009).   While excitement over the World Wide Web 
had begun, the Internet was still a medium used primarily for email, news groups and 
file transfer by only 45 million people worldwide. Over 40% of American households 
owned computers, but just over 30% of those computers were connected to the Web -
- typically through dial-up modem using their phone line, and for which they paid by 
the hour. Those households with Internet access spent fewer than 30 minutes a month 
surfing the Web.   Netscape had only gone public a year earlier.  Content services like 
YouTube, Google, Twitter, Facebook, or Wikipedia did not yet exist, Amazon was just 
getting started, and there was no instant messaging or online music.  

It was against this backdrop that the first Conference on Global Spatial Data 
Infrastructure took place in Bonn, Germany in 1991.   This conference, and the one 
that followed in Chapel Hill, North Carolina in 1997, focused primarily on issues at the 
interfaces between technology, policy, operational and economic concerns (Table 1) 
and, most of all, in defining what was meant by a global spatial data infrastructure.  
Perhaps due to the predominance of representatives from public sector mapping 
organizations rather than commercial location-based services firms, the focus was on 
user requirements for easy, standards-based discovery, access, downloading and use 
of map and image files rather than on real-time positioning and navigation services.  
Following these early conferences, participants began focusing attention on issues and 
problems faced by managers and practitioners in emerging nations.  
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Table 1. Interfaces between GSDI Components 

2. Spatially Enabling Government, Industry and Citizens  

Compare the above to today's context.  By December 2011, there were over 2.2 billion 
Internet users on all continents, with over 65% of the users coming from outside North 
American and Europe (Internet World Stats, 2012).  Over 105 trillion email messages 
were sent in 2010, and over 700 billion YouTube videos viewed the same year.  
Goldman Sachs predicted global eCommerce sales of products and services to reach 
almost $700 billion in 2011.  In our own geospatial community, the location-based 
services market alone (including GPS-enabled smartphones) was estimated to be 
worth $2.8 billion in 2010, with the promise of dramatic growth over the next five 
years (Pyramid Research, 2011).  

Spatial Data Infrastructures are now in place that enables individuals to position 
themselves and navigate to a chosen destination by multiple routes, identifying nearby 
places and services of interest.  Lives are saved as a result of emergency response 
services reaching the right destination in a shorter time.   These infrastructures also 
enable group activities in terms of identifying each other’s location and guiding them 
to a common point of interest, share their opinions concerning nearby services, 
attractions and points of interest, and updating shared maps. They enable 
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governments and private companies alike to solicit public opinion and analyze the 
movements & activities of both individuals and groups of people. 

Services built atop such infrastructures -- like the City of Boston's Citizens Connect 
service (City of Boston, 2012), for example -- provide citizens with the means to 
provide government officials with detailed locations and up-to-date information on 
problems with city streets (Figure 1). Taking this a step further, the infrastructure even 
enables new prototype applications like Streetbump to monitor sudden cellphone 
movements to predict where potholes may be in certain streets (Brandon, 2011). Such 
applications provide tremendous new opportunities, but also pose new technical and 
ethical challenges in terms of providing valuable service while still accommodating, in 
some cases, legitimate concerns over confidentiality and loss of privacy.  

 

Figure 1. Screenshots from City of Boston's Citizen Connect iPhone Application (City of Boston, 
2012) 

 

The future of spatial enablement, and therefore the realization of a spatially enabled 
society incorporating government, industry and citizens, lie in it being a holistic 
endeavor where spatial (and land data) and non-spatial data are integrated according 
to evolving standards and with the SDI providing the enabling platform. Further, future 
activities need to take into account emerging trends in spatial information and the new 
opportunities they present for the application of spatial technologies and spatial 
information. These trends include (but are not limited to): location as the fourth 
element of decision making; differentiating between authoritative and volunteered 
(including crowd-sourced) information, yet recognising the importance and value of 
both types of information towards spatial enablement and the enrichment of societies; 
changing directions: simple to complex, autonomous to interdependent, spatial 



Towards Spatial Enablement and Beyond 

14 

 

ubiquity; growing awareness for openness of data e.g. licensing, and resultant 
improvements in data quality; move towards service provision; and recognising the 
difference between spatial enablement and spatial dependency.  

In light of these trends, the activities in future will essentially need to be fit-for-
purpose, ubiquitous, transparent and seamless to the user. Additionally, there is also a 
need to consider the developing challenges that are arising from having differing levels 
of maturity in use and management of spatial information, and perhaps a need to 
increase the focus on critical areas that are proving to be challenging. 

3. Book Outline 

This book is a compilation of articles as book chapters each focusing on different 
aspects of spatially enabled government, industry and citizens. All the chapters 
together give an overview of the current concepts, foundations, activities, connecting, 
participating and involving in spatial enabling societies in the world. The chapters 
presented in this book have gone through a full peer review process as part of the 
GSDI 13 World Conference in 2012. The book covers three specific areas of Spatial 
Enabling Government: (1) Concepts and Foundations, (2) Connecting Government, 
Industry and Citizens, and (3) Participating Spatial Enabling Government, Industry and 
Citizens. 

 

Part 1: Concepts and Foundations 

 

In the first part, the concepts and foundations towards spatial enablement are 
explained in more depth from different perspectives. With fundamentals, we mean the 
review and status assessment and the factors that influence the spatial enablement of 
government such as standards and metadata. This part with four chapters has a more 
theoretical focus on the concepts and fundamentals. 
 
In Chapter 2, the concepts and foundations are first explained from the perspective of 
SDI review and assessment. In SDI Past, Present and Future: A Review and Status 
Assessment by Francis Harvey, Adam Iwaniak, Serena Coetzee and Antony Cooper, 
highlights that SDI is an evolutionary concept related to the facilitation and 
coordination of the exchange and sharing of spatial data and services. Today, SDIs are 
responding to the mushrooming of cloud-based and location-based services, 
neogeography, crowd sourcing and volunteered geographic information (VGI). What 
will the role of SDIs be in future? This chapter offers an initial examination of 
differences in SDI developments in three countries on three continents. The analogy of 
the human development stages to structure their description of the development of 
SDIs in Poland, South Africa and the United States of America (USA) has been used. 
First principles of SDIs are evident from this comparison. Their assessment clarified 
that SDIs remain important and significant for public administration and also for other 
actors, despite industry, technological advances, changing business models, VGI and 
neogeography activities. Web-based repositories provide geographic information for 
growing consumer-orientated applications, but the geographic information collected 
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and maintained by public administrations will remain a driving force for developers 
requiring or wanting the reliability of authoritative geographic information.  

 

In Chapter 3, Quest for a Global Standard for Geo-data Licenses by Bastiaan van 
Loenen, Katleen Janssen and Frederika Welle Donker, emphasizes the ability to share 
geo-data is key to the success of spatial data infrastructures. It argues a major barrier 
in sharing geo-data is the use of non-standard licenses, which are difficult to 
understand both for human beings and computers. This chapter compares existing 
(national and international) licensing frameworks as to the key components they 
share. It draws out common elements that can serve as a basis for a global set of 
model licenses. 
 
Finally, Chapter 4, Bridging the Gap between Traditional Metadata and the 
Requirements of an Academic SDI for Interdisciplinary Research by Claire Ellul, Daniel 
Winer, John Mooney and Jo Foord focuses on metadata as a fundamental component 
of any SDI, providing information relating to discovery, evaluation and use of datasets 
and describing their quality.  It discusses that traditionally, spatial data was created by 
expert users (e.g. national mapping agencies), who created metadata for the data. 
Increasingly, however, data used in spatial analysis comes from multiple sources and 
could be captured or used by non-expert users. This chapter examines the applicability 
of metadata in the academic context, using a multi-national coastal/environmental 
project as a case study.  The work to date highlights a number of suggestions for good 
practice, issues and research questions relevant to SDI, particularly given the increased 
levels of research data sharing and reuse required by UK and EU funders. 

 

Part 2: Connecting Government, Industry and Citizens 

 

With the previous part being more theoretically focused, this part is more practical in 
nature. In this part illustrative examples of activities from different regions in the world 
are presented that somehow contribute to the connecting of government, industry 
and citizens. These examples help to better understand the concepts and clarify the 
fundamentals of spatial enablement.  
 
A spatially enabled society (SES) is an emerging concept to make spatial information 
accessible and available for the benefit of society. It is a concept where location, place 
and other spatial information are available to government, community and citizens. In 
this regard Chapter 5 on Spatially Enablement of NRM Communities through Spatial 
Knowledge and Information Network Development by Dev Raj Paudyal, Kevin 
McDougall and Armando Apan, investigates the social dimension of SDI and the 
theoretical foundation for spatially enablement of catchment communities. A network 
perspective of SDI was explored through a case study of the Queensland Knowledge 
and Information Network (KIN) project. Spatial information sharing processes among 
regional Natural Resource Management (NRM) bodies were analyzed using an object 
oriented modelling technique to assess the impact on catchment management 
outcomes. The relationships among the knowledge network stakeholders and the 
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influence of these relationships to spatial information and knowledge sharing was 
analyzed using social network analysis. The findings from this study suggest that a 
network perspective of SDI assists in understanding the spatial information 
management issues of catchment management and the broader goal of spatially 
enablement of society. 

 

The Chapter 6, 3D Land and Property Information System: A Multi-level Infrastructure 
for Sustainable Urbanization and a Spatially Enabled Society by Serene Ho and Abbas 
Rajabifard considers the specific challenges of urbanization on land and property and 
the development of a three-dimensional (3D) land and property information system as 
a new tool for managing rights, restrictions and responsibilities as part of a modern 
land administration system. By facilitating access, discovery, and sharing of land and 
property information, this system will provide a multi-level infrastructure to link 
government, industry and citizens to support the functions of a modern land 
administration system which provides the foundation for realising a spatially enabled 
society and achieving sustainable development. 

 

Authoritative datasets, Volunteered Geographic Information (VGI) and other sources 
of spatial information collected by industry and citizens can be used to spatially enable 
government and society. Chapter 7 on Legal liability concerns surrounding Volunteered 
Geographic Information applicable to Canada by Andriy Rak, David Coleman, and Sue 
Nichols focuses on alternative and possibly more economical approach to reliably 
creating and updating authoritative datasets involves the integration of VGI. It argues 
that such potential integration of VGI with authoritative datasets raises important legal 
considerations. Issues of legal liability arising from creation, distribution and 
integration of VGI with authoritative datasets have received very limited attention by 
scholars and researchers at their work. This chapter will investigate the liability effects 
of using VGI under Canadian law. The questions of who is liable and when for VGI 
provided to authoritative public and private geographic datasets are among the most 
important questions which impact VGI, and are the ones which this chapter aims to 
address. Liability issues of using VGI are studied by examining the liability in contract, 
as well as tort. It concludes with liability risk management techniques, which, if 
incorporated properly, provide opportunities to minimize or eliminate the liability. 

 

Chapter 8 on Model for assessing GIS maturity of an organization by Jaana Mäkelä 
illustrates an example of new GIS maturity model, which was developed in cooperation 
with the SDI utilization working group of the Finnish National Inspire Network to 
reinforce spatially enabled industry and government at different administrative levels. 
A GIS maturity model can be used as a tool to evaluate how mature an organization is 
in utilising spatial data in its businesses. Three cities, a state institute, and a private 
company assessed their GIS maturities with the new model and gave feedback about 
the usability of the model. The results of the assessments highlight both the strengths 
and the weaknesses of spatial data utilization in organizations and that the 
development of competence in all key areas is still needed. 
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Chapter 9 on Irish Coastal Heritage Viewer Case Studies by Roger Longhorn, Gearóid Ó 
Riain, Beatrice Kelly, William Hynes and Maria Rochford presents a case study 
describing a project to develop a GIS based approach to enable the comprehensive 
audit and assessment of the heritage in the coastal areas of eight Irish counties, led by 
the Irish national Heritage Council. The overall purpose for the Coastal Heritage Viewer 
is to provide clearer understanding of the heritage and its significance, and to provide 
a service for spatially enabling government to exercise better management in the 
future. The project demonstrates how multiple data sources covering disparate 
themes, from different data owners, and crossing local and regional (county) 
boundaries, can be integrated to aid conveying information to the public and decision 
makers at different levels of government. This chapter follows the development 
process for the viewer and presents three case studies highlighting how the viewer 
aids decision makers in preparing various types of assessment reports, examining wind 
and renewable energy strategy options, and enabling integrated coastal zone 
management, among other aspects.  

 

Part 3: Participating Spatial Enabling Government, Industry and Citizens 

 

In this final part, some participations leading to towards spatial enabling government, 
industry and citizens are presented. These practices show clearly the key drivers, the 
diversity of the scope, jurisdiction levels and sectors involved. This part consists five 
chapters demonstrating different area of participation of government, industry and 
citizens. 
 
One of the practices towards spatially enabling government refers to risk 
management. All events that result from risks have a link to a specific location or a 
factor in space. In order to manage the risks however accurate and timely spatial 
information about land and property is first needed. Chapter 10 on Spatially Enabled 
Risk Management: Models, Cases, Validation  by Katie Potts, Abbas Rajabifard, Rohan 
Bennett and Ian Williamson argues land administration systems have held this 
information historically, however, in recent years these systems have been superseded 
by other infrastructures that have the capability to capture and store information 
spatially. While these new systems offer the advantages of spatially enabled 
information, the authoritative information held within land administration systems is 
necessary for risk management. Land administration systems need to adapt to remain 
relevant in the 21

st
 century, and coordination between these land administration 

systems and the new infrastructures is required to increase the ability of stakeholders 
to manage this information for risk management purposes. A framework targeted at 
this issue has been developed which proposes a spatially enabled approach for 
managing risks for governments, industry, citizens and wider society that takes into 
account the current information infrastructures (including land administration 
systems), the stakeholders, and the relevant risks that affect land and property. This 
framework results in the aggregation and dissemination of consistent information 
about risk to land and property to all stakeholders.  
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Chapter 11 on An Assessment of the Contribution of Volunteered Geographic 
Information during Recent Natural Disasters by Kevin McDougall further emphasizes in 
user generated or volunteered geographic information, is now becoming the first point 
of response in the immediate aftermath of a natural disaster in SES. Crowd source 
mapping platforms can be operation in a matter of hours of a natural disaster 
occurring and can utilize the information provided by citizens on the ground to collect 
timely and relevant information with respect to the disaster. This chapter examines 
the growth and development of volunteered geographic information over the recent 
years. The use of volunteered information and social networking in three natural 
disasters during 2011 are explored. The timeliness of the responses, the types of 
information volunteered and the impact of the information during and after the 
natural disasters are assessed.  The relevance of these initiatives to the ongoing 
development of SDIs and their contribution to formal response efforts and 
authoritative mapping is discussed. 
 
The next chapter (chapter 12) on Are ‘Smart Cities’ Smart Enough? by Stéphane Roche, 
Nashid Nabian, Kristian Kloeckl, and Carlo Ratti argues that in our contemporary 
societal context, reconfigured by wide spread impact of geolocalization and 
wikification on urban population’s everyday work and life, two related concepts, 
“spatially  enabled society” and “smart city”, have emerged from two different but 
quite related fields: Global Spatial Data Infrastructure community drives the former 
while practitioners and researchers in urban planning, urban studies and urban design 
are more concerned with the latter. The authors believe that technologically 
enhanced, ICT-driven solutions that spatially enable the members of urban population, 
contribute to smart operation of the cities, and for that matter they suggest that a 
dialogue between the communities that foster these two notions needs to be 
established. The authors try to provide an ontology of categorically different, but still 
related, spatial enablement scenarios along with speculations on how each category 
can enhance the Smart City agenda by empowering the urban population, using recent 
projects by MIT SENSEable City Lab to illustrate their points. 
 
The next participation towards spatial enablement refers to the domain of health care 
sector. Geographic Information Systems are one of the most widely used information 
technologies to assist governments in the management of spatial related problems 
such as those of healthcare practitioners in developing countries. As a follow-up of the 
challenges faced while customising OpenHealthMapper in Malawi and Guinea Bissau, 
Chapter 13 on Factors affecting Geographic Information Systems implementation and 
use in Healthcare Sector: the Case of OpenHealthMapper in Developing Countries by 
Zeferino Saugene, Márcia Juvane and Inalda Ernesto uses the case of Mozambique to 
highlight significant differences between the ways geospatial stakeholders approach 
the issue of geodata. Empirical data illustrates that boundary complexity and weak 
coordination are behind the problems encountered in the geodata. With an emphasis 
on geodata needed to perform healthcare analysis, it analyzes the role of boundary 
objects and how their quality is influenced by the tensions between the communities 
managing them. This chapter suggests a management mechanism focused on the 
notion of transfer, translation and transformation, which is used to conceptualize the 
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role of boundary objects as elements that helps to reduce the boundary complexity 
and strengthen community members’ coordination. 

 

Finally, the last practice is multi-view assessment of SDI status in the Republic of 
Kosovo performed in 2007 and in 2010. The main objective of Chapter 14 on Multi-
view SDI assessment of Kosovo (2007-2010) - Developing a solid base to support SDI 
strategy development by Nushi, Van Loenen, Besemer and Crompvoets was to assess 
the SDI of Kosovo and to define the driving forces needed to support SDI strategy 
development. The chapter assesses the status of SDI implementation of Kosovo using 
SDI readiness Index (Delgado et al., 2005), INSPIRE State of Play (Vandenbroucke et al., 
2008), and Maturity Matrix (Kok and Van Loenen, 2005) as assessment approaches. 
Each approach treats the assessment of SDIs from a different view and context and so 
with a different purpose in mind. An SDI readiness survey questionnaire was submitted 
to the SDI stakeholders in Kosovo in 2007 and 2010. The INSPIRE State of Play was 
assessed for the 5 countries of Estonia, Lithuania, Latvia, Slovenia and Luxembourg and 
an attempt to define the State of Play for SDI of Kosovo was also part of the 
assessment. This chapter has led to six driving forces selected to support the 
development strategy of SDI at the national level in Kosovo.  
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