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Introduction1

With the increasing use of the geographic information system 
(GIS) in industrialized and developing countries, the availability 
of spatial data has become an issue that affects many organizations. 
Spatial data initiatives are reliant on the willingness of different 
organizations to engage in spatial data sharing in order to be 
effective in overcoming bottlenecks in the availability of spatial 
data. An important role of spatial data initiatives involves more 
than the coordination and development of metadata, clearing-
houses, and standards components. The important aspect that 
can be expected to vary considerably for each national initiative 
is the existence or the fostering of a data sharing culture (Clarke 
et al. 1998) that encourages participation in spatial data sharing. 
The purpose of this article is to demonstrate that the Theory of 
Planned Behavior can be applied as an organizing framework for 
policy-oriented research to identify the motivations and obstacles 
of different groups of actors to engage in spatial data sharing.

This article is organized into three parts. In search of rigor-
ous models to better understand spatial data sharing, the first 
section reviews research on spatial data sharing and examines 
the relevance of decision-making research, and of the Theory 
of Planned Behavior in particular, for the issue of access to geo-
graphic information and spatial data sharing. The second section 
discusses the components of this theory, notes the contribution 
that its application can make to research on spatial data sharing, 
and considers the appropriate unit of analysis. The third section 
demonstrates the results that can be generated using the Theory 
of Planned Behavior as an organizing framework for research on 
spatial data sharing. Thus it is possible to identify–empirically–the 
fundamental factors underlying a disposition to engage in spatial 
data sharing within a specific community of actors (i.e., national 
or regional). For policy makers, these insights can provide a ba-
sis for the formulation of appropriate mechanisms to encourage 
spatial data sharing behavior.

Behavioral Models and Research 
on Spatial Data Sharing
The growing importance of spatial data availability and data ac-
cess for the effective use of GIS has begun to generate a branch of 
research that focuses directly on the issue of spatial data sharing. 
Several contributions have been made to gain an understanding 
why organizations may or may not wish to engage in spatial data 
sharing. The factors that have been considered are mostly con-
ceptualized in terms of facilitators and constraints (Stage 1995, 
Tosta 1995), costs and benefits (Alfelor 1995, Dangermond 
1995, Dueker and Vrana 1995), or antecedents and consequences 
(Obermeyer and Pinto 1994, Pinto and Onsrud 1995) of spatial 
data sharing. Several models have been advanced in this field of 
research, and this section considers their strengths from a meth-
odological perspective.

The conceptual framework for spatial data sharing across 
organizational boundaries proposed by Obermeyer and Pinto 
(1994) combines a number of variables as facilitators and inhibi-
tors, and as outcomes. These variables consist of the antecedents 
that may improve the likelihood of creating positive, collaborative 
relationships between organizations and of the consequences of 
spatial data sharing. Although Obermeyer and Pinto claim that the 
variables in the model have been drawn from organization theory, 
intergroup dynamics, exchange theory, and political-economy, a 
major limitation of this framework is the lack of a justification 
for the inclusion of these factors in the model and for the exclu-
sion of other factors.

Kevany (1995) proposed a structure for observing spatial data 
sharing by exploring the factors and conditions that may create 
a conducive environment for sharing. These factors consist of: 
a) sharing classes; b) project environment; c) the need for shared 
data; d) the opportunity to share data; e) the willingness to share 
data; f ) the incentive to share data; g) the impediments to sharing; 
h) the technical capability to share; and i) resources for sharing. A 
number of measures for each of the factors are proposed in order 
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to determine the probability of successful sharing. Although very 
comprehensive, Kevany’s method of analyzing the environments 
for spatial data sharing has several limitations. There is no explicit 
basis for the inclusion of the factors, nor is there a basis for con-
ceptualizing the likely relationships between these factors. The 
factors are derived on the basis of the author’s personal insights 
and experiences with GIS design, implementation, and operation 
projects. Hence, there is no organized framework in which to 
analyze the relevance of these factors. Moreover, the framework 
proposed by Kevany has not been verified empirically. 

Azad and Wiggins (1995) proposed a research framework 
that focuses on inter-organizational dynamics. The central tenet 
of their framework is autonomy. Azad and Wiggins assume that 
sharing results in a loss of autonomy and increased interdepen-
dence of organizations, and they argue that these consequences 
are at odds with the organizational goals. These are the principle 
obstacles to spatial data sharing that have to be addressed. Their 
framework consists of a typology of inter-organizational spatial 
data sharing and the reasons for the development of inter-orga-
nizational relationships. In addition, Azad and Wiggins argue 
that the likelihood of establishing inter-organizational relations 
is related to the intensity of the relationship and the loss of orga-
nizational autonomy required by the relationship. Finally, they 
propose a process model to manage the development of inter-
organizational relations for spatial data sharing. 

The starting point for the Azad and Wiggins framework 
is open to question. The assumptions that, firstly, spatial data 
sharing necessarily leads to a loss of autonomy and increasing 
interdependence among organizations and that, secondly, these 
consequences are inherently negative from an organization’s point 
of view have not been subject to empirical confirmation. Similar 
assumptions about the nature of the power of, and control over, 
spatial data are embedded in much of the literature as indicated 
by the following:

Because geographic information has potential value to those with 
effective access to it, this realization gives rise to the desire to exercise 
ownership rights over the information. Thus, the power that 
information provides is antipathetic to sharing. (Onsrud 1995:293)

If we agree that the possession of [spatial] information serves as a 
source of control for individuals and organizations, then we are faced 
with questions about the ways in which organizations can be induced 
to relinquish this control. (Obermeyer and Pinto 1994:107)

In contrast, in this article it is argued that it is not possible to 
presume the obstacles to sharing a priori. Instead, they should be 
the subject of empirical verification. As Pinto and Onsrud (1995:
48) suggested; “... little is known, for instance, about the reasons 
why governmental agencies and other GIS-using organizations 
will or will not share GIS-related information.” 

The point of departure for research into whether and why 
individuals within organizations may be willing to engage in spa-
tial data sharing should be located one step back owing to: “... 
the potentially differing perceptions of the benefits from [spatial] 
data sharing” (Sperling 1995:391).

Perceptions may also vary with respect to the costs of, or 
obstacles to, sharing spatial data. The nature of these perceptions 
should not be generalized across organizations without recourse 
to an empirical investigation that permits validation of some of 
these assumptions and that provides a basis for generalization. 
Rhind (1998) provided a summary of the views of different 
players and stakeholders in spatial data and their agendas, which 
suggests that the perceptions of various actors from the public 
and the private sector may differ substantially in terms of finance 
and the dissemination of information, both in the short and in 
the long term. 

Under “Research Initiative 9: Institutions Sharing Geographic 
Information” of the National Center for Geographic Information 
and Analysis (NCGIA) in the United States, a focus group con-
sidered the organizational aspects of sharing (Batty 1992, Onsrud 
and Rushton 1992, 1996). The outcome is a two-dimensional 
matrix of organizational issues and organizational forms to mea-
sure the degree and impact of spatial data sharing (Onsrud and 
Rushton 1992). Research in this case is directed to investigating 
the complexities of dynamic interactions at work in sharing ac-
tivities. Similarly, Nedovic-Budic and Pinto (1999) proposed a 
conceptual framework, based on Kevany (1995) and a literature 
review, consisting of four general theoretical constructs, namely 
context, motivation, coordination mechanisms, and outcomes. 
In their subsequent research, they used case study and survey 
methods. In particular, the empirical research on the nature of 
interorganizational sharing arrangements (Nedovic-Budic et al. 
2001) focused on sharing “clusters” of organisations. However, 
in both the Research Initiative 9 and the Nedovic-Budic and 
Pinto framework, the focus on actual incidents of sharing (albeit 
successful and unsuccessful sharing activities) limits the scope 
of the research to an investigation of the views of the “sharers.” 
“Non-sharers” are excluded and, hence, important insights into 
why individuals within organizations may not be willing to share 
cannot be captured.

In summary, the above discussion has raised two essential 
concerns about research on spatial data sharing. First, the deter-
minants of whether and why organizations may be willing to 
engage in spatial data sharing with other organizations should 
be established empirically, they should not be assumed a priori. 
Second, the scope of empirical research should encompass the 
whole community of potential sharers involved in GIS and not 
just the actual “sharers.” If the fundamental factors underlying a 
disposition to engage in spatial data sharing can be identified, this 
can provide a basis for the formulation of appropriate mechanisms 
to encourage spatial data sharing behavior. In this article, it is 
argued that the Theory of Planned Behavior represents a robust 
and rigorous model from social psychology that can be employed 
to make the incentives for, and obstacles to, spatial data sharing 
the subject of empirical verification and that it will yield useful 
insights for policy. Furthermore, the empirical investigation based 
on the Theory of Planned Behavior can be designed to incorporate 
all potential “sharers.”
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Theory-Driven Models in Decision-Making 
Research
Research into factors that influence human judgment and deci-
sion-making provides a basis for exploring the issue of spatial data 
sharing from a perspective that focuses on the various positions 
that individuals in different organizations take toward spatial data 
sharing and on why they take these positions. The field of human 
judgment and decision making is interdisciplinary, drawing on 
contributions from economics, political science, organization and 
management studies, and social psychology. The starting point for 
much decision-making research is rational choice theory (Abelson 
and Levi 1985, Medin and Bazerman 1999), and much of the 
research has focused on the comparison of actual decision making 
with principles of rationality in decision making (Dawes 1998). 
Rational choice theory assumes that preferences and constraints 
affect behavior and that individuals optimize in some way (Opp 
1999). The narrow assumptions about a fully informed, rational 
decision-maker have given way to the realization that cognitive as 
well as noncognitive factors influence the decision-making process 
(Keren 1996, Mellers et al. 1998) and that decision-makers are 
not necessarily fully informed. That perceived, subjective and not 
merely objective tangible constraints may be relevant. Constraints 
and preferences taken together, rather than individual constraints 
on their own, may explain behavior (Opp). 

Distinguishing between the many different approaches to 
decision making are structural and process models (Abelson and 
Levi 1985)2. Structural models are concerned with what deci-
sion-makers choose, while process models analyze the intervening 
steps in cognitive processes. A further distinction, although less 
clear, can be drawn between normative and descriptive models 
(Stevenson et al. 1990, Keren 1996). The former model considers 
how decision-makers should make decisions and the latter model 
how they actually do make decisions. In light of the overall goal 
to examine the nature of the conditions under which the different 
actors involved with spatial data are willing to engage in spatial 
data sharing, a structural, descriptive model is most appropri-
ate. This enables an investigation of what decisions individuals 
within organizations actually do take with respect to spatial data 
sharing. 

Fitting this requirement are prospect theory and expected 
value (EV) models. The prospect theory developed by Kahneman 
and Tversky (1979) takes into account contextual factors, but it 
assumes the existence of an idealized individual (Abelson and Levi 
1985) and suffers from ambiguity (Yates 1990). Expectancy value 
models make no assumptions about rationality and instead rely on 
the internal consistency between the constructs included in the 
models (Ajzen 1996). Expectancy value models are not restricted 
to cognitive elements and allow for the inclusion of noncognitive 
factors such as emotions and desires (Ajzen). 

Much behavioral decision research relies on revealed, ob-
served preferences where probabilities and values have to be in-
ferred from people’s judgments (Medin and Bazerman 1999). The 
contribution of social psychology to this field is the development 

of direct measurements of perceived preferences and constraints 
(Jones 1985, Ajzen 1996, Opp 1999) which have been developed 
since the 1930s (Hogg and Vaughan 1995)3. The expectancy value 
models of attitudes used by social psychologists are employed here 
in order to provide a basis for analyzing the considerations that 
may underlie real-life decisions to share spatial data.

Attitude-Behavior Models
Research within the discipline of social psychology deals with 
decision making in the general context of predicting and explain-
ing behavior, and research on attitudes is a central consideration 
within this body of work. Beliefs are understood as providing the 
subjective basis for individual’s decisions. The source of beliefs 
may be logical processes as well as emotions or desires (Ajzen 
1996). Attitudes are assumed to reflect the beliefs that the deci-
sion-maker holds (Eagly and Chaiken 1998), and the relationship 
between attitude and actual behavior is taken to be mediated by 
the intention to act (Fishbein and Ajzen 1975). 

Several models of the attitude-behavior relationship have 
been developed that examine the beliefs that influence attitude 
formation. The framework for examining this relationship (which 
has received widespread attention in the literature) is that which 
has given use to expectancy value models that characterize the 
relationship between beliefs and attitudes. Expected values are said 
to be made up of subjective probabilities of outcomes and subjec-
tive evaluations (positive or negative) of outcomes of a behavior. 
The most salient, the Theory of Reasoned Action proposed by 
Fishbein and Ajzen (1975), is most appropriate when behavior is 
subject to volitional control and, apart from attitudes, it contains 
a social norm component to capture situational constraints that 
may influence decisions. Ajzen (1991) extended the Theory of 
Reasoned Action to account for planned, more complex behaviors 
to formulate the Theory of Planned Behavior. Neither, the Theory 
of Reasoned Action nor the Theory of Planned Behavior assume 
that decision-makers necessarily engage in elaborate cognitive 
processes prior to taking action (Ajzen and Fishbein 1980, Ajzen 
1991); instead, an individual has formed an attitude by thinking 
about the consequences of a given behavior and those attitudes 
or intentions can be retrieved and acted upon at a later time. The 
Theory of Reasoned Action and the Theory of Planned Behavior 
are not restricted to explaining the determinants of behavior in a 
specific behavioral domain; they can be used in a wide range of 
practical situations.4 Among the contending theories, the Theory 
of Planned Behavior framework is the most widely applied and 
tested with considerable proven explanatory and predictive value 
for many behaviors.

The Theory of Planned Behavior 
as an Organising Framework for 
Spatial Data Sharing Research
The Theory of Planned Behavior represents a sound theoretical 
framework to map out the belief structures underlying inten-
tional behavior.5 Owing to the predictive power of the intention 
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construct, understanding the antecedents of intentions implies 
understanding the behavior. This section introduces the prin-
ciples of the Theory of Planned Behavior. As stated above, the 
Theory of Planned Behavior (Ajzen 1985, 1988, 1991, 1996) is 
an extension of the Theory of Reasoned Action (Fishbein and 
Ajzen 1975, Ajzen and Fishbein 1980) and is most appropriate 
for the investigation of behaviors that are not assumed to be 
under volitional control (i.e., performance of the behavior is not 
only reliant on the intention to carry out the behavior but also 
on opportunities and resources (Ajzen 1988)). Spatial data shar-
ing among different organizations cannot be assumed a priori to 
be under volitional control because certain skills, resources, or 
opportunities may play a role in determining whether they can 
engage in spatial data sharing.

Basic Principles of the Theory of Planned 
Behavior
The basic model of the Theory of Planned Behavior consists of 
five distinct components: a particular behavior under consid-
eration, the intention to act, and three determinants of inten-
tion. A distinction is made between the decision to engage in a 
particular behavior, conceptualized as Behavioral intention, and 
actual performed behavior. 

It has been argued:

Intentions are assumed to capture the motivational factors 
that have an impact on a behavior; they are indications of how 
hard people are willing to try, of how much of an effort they 
are planning to exert, in order to perform the behavior. These 
intentions remain behavioral dispositions until, at the appropriate 
time and opportunity, an attempt is made to translate the intention 
into action. (Ajzen 1988:113)

Because of the distinction between intention to act and actual 
behavior, the intention construct provides the basis for investigat-
ing the disposition of organizations toward spatial data sharing. 
Hence, it is possible to measure the intention, or the willingness, 
to engage in spatial data sharing which is, conceptually, expected 
to be closely linked to actual sharing behavior. 

The first determinant of intention (i.e., the attitude toward 
the behavior) is a person’s positive or negative evaluation of 
performing the behavior. The second (i.e., the subjective norm) 
captures the individual’s perception of social pressure to engage or 
not to engage in the behavior. Finally, perceived behavioral control 
consists of the perceived availability of required opportunities and 
resources to perform the behavior. 

These components have been tested empirically to predict 
intentions and behavior (e.g., Ajzen 1985, 1988, 1991, Ajzen 
and Madden 1986, Ajzen and Driver 1992). The relative weight 
of the attitudinal, normative, and control factors is expected to 
vary according to the behavior under investigation. As the Theory 
of Planned Behavior aims to explain, rather than merely predict, 
a behavior, it can be used to trace the determining antecedents 
of attitude, social norm, and perceived behavioral control. The 
underlying foundation of beliefs about the behavior is considered 

to provide the basis for perception. “It is at the level of beliefs that 
we can learn about the unique factors that induce one person to 
engage in the behavior of interest and to prompt another to follow 
a different course of action” (Ajzen 1991:206-207).

The Theory of Planned Behavior, like the underlying Theory 
of Reasoned Action, focuses on subjective perceptions of individu-
als rather than on objective observations to explain behavior.

Basic to this approach is the view that people use the information 
available to them in a reasonable manner to arrive at their 
decisions. This is not to say that their behavior will always be 
reasonable or appropriate from an objective point of view. People’s 
information is often incomplete and at times also incorrect. But 
we would argue that a person’s behavior follows quite logically 
and systematically from whatever information he happens to have 
available. (Ajzen and Fishbein 1980:44)

Although people are assumed to hold a great number of be-
liefs about a particular behavior, only a small number, the so-called 
“salient” beliefs, are expected to be the predominant determinants 
of intention and action. According to the expectancy value prin-
ciple, it is necessary for each belief and its strength (likelihood) 
to be rated and then combined. 

Three types of beliefs can be distinguished: behavioral 
beliefs (influencing attitude), normative beliefs (determining so-
cial norm), and control beliefs (underlying perceived behavioral 
control). Behavioral beliefs consist of the evaluation of specific 
consequences and outcomes that may result from performing the 
behavior in question. Normative beliefs constitute beliefs about 
the important referents (individuals or groups) and their likely 
approval or disapproval with regard to engaging in the behavior. 
Control beliefs capture the perceived presence or absence of req-
uisite resources and opportunities (such as skills and capabilities) 
and the cooperation of other people deemed necessary to perform 
the behavior. 

A behavior is said to be explained once the determinants 
of intention and behavior have been traced to the underlying 
beliefs. Detailed descriptions developed at the belief level of 
analysis provide a systematic basis for inferring why individuals 
embedded within organizations may be willing, or resistant, to 
share spatial data. 

The Appropriate Unit of Analysis: Macro and 
Micro Considerations 
Pfeffer (1985) suggested that when trying to understand orga-
nizational behavior and decisions, a focus on the individual as 
the unit of analysis often leads to a neglect of normative contexts 
and technological aspects. Yet Jones (1985:53) stressed that: “The 
individual must be seen as the intersection point of a variety 
of pressures: immediate situational demands, conflicting social 
expectations, and internalized beliefs and values.”

Using the Theory of Planned Behavior as an organizing 
framework, the influence of these aspects may be explicitly ad-
dressed by the inclusion of social norm and control components 
within the model. Moreover, the suitability of psychological theo-



22                                                                                                                                        URISA Journal • Vol. 15, APA I • 2003 URISA Journal • Wehn de Montalvo                                                                                                                                              23

ries to understanding organizational behavior has been discussed 
by Staw (1991) and more specifically for the Theory of Planned 
Behavior, by Elliott et al. (1995). Staw (1991:812) suggested that 
psychological theories that typically examine behavior at the micro 
level can also be used to understand action at the macro level 
(i.e., organizational behavior) “...because it is possible to identify 
key actors in important organizational decisions, psychological 
research can be applied to these individuals in order to explain 
organizational actions.”

According to Staw, the most fruitful approach is not to ex-
amine in detail all individual behavior within an organization, but 
rather to study the key organizational decision-makers. Bacharach 
et al. (1995) argued that because actors making decisions are ac-
countable for their decision, they seek decision criteria that can be 
used to justify those decisions. These key decision-makers may be 
assumed to have an accurate understanding of their organization’s 
position toward spatial data sharing and their perceptions may 
be the best indicator of their organization’s behavior (Elliott et 
al. 1995). In this way, the focal situation can be expanded to a 
larger arena (Markus and Robey 1988). 

This position with respect to the representation of individuals 
as indicators of likely organizational behavior provides the basis 

for the research strategy advocated here. Rather than limiting 
the scope of the research to an in-depth study of a few organiza-
tions,6 a range of individuals and organizations can be included, 
with the goal being to examine their dispositions toward spatial 
data sharing. 

Application of The Theory of 
Planned Behavior to Spatial Data 
Sharing
As argued above, the Theory of Planned Behavior provides a 
systematic way of combining qualitative and quantitative empiri-
cal research methods to arrive at a model of the propensity to 
engage in spatial data sharing across organizational boundaries. 
This framework was employed to integrate qualitative empirical 
evidence, with insights drawn from several bodies of literature 
in a systematic fashion to arrive at a model of the willingness of 
organizations to engage in spatial data sharing (Wehn de Mon-
talvo 2001). This entailed two stages of empirical research. The 
qualitative stage involved semi-structured interviews, the results of 
which were analyzed and complemented by insights drawn from 
the appropriate theoretical and empirical literatures to build a 

Figure 1: Model of the willingness to share spatial data across organizational boundaries (South Africa)



24                                                                                                                                        URISA Journal • Vol. 15, APA I • 2003 URISA Journal • Wehn de Montalvo                                                                                                                                              25

conceptual model of the willingness of individuals within organi-
zations to share spatial data (see Figure 1). The resultant model was 
operationalised using a questionnaire, and the second, quantitative 
stage of research entailed the application of the questionnaire 
instrument using a face-to-face interview method. The survey 
included local, provincial, and national government, para-statal 
organizations, the private sector, academia, and nongovernmental 
organizations in South Africa.7 

Owing to the complexity of the behavior–spatial data shar-
ing–interviews alone would not have been sufficient to provide 
the necessary information about the full range of beliefs or a basis 
for translating them into questionnaire items. Therefore, based 
on the analysis of the qualitative interviews in stage one, the 
development of the model of spatial data sharing also employed 
theoretical insights drawn from several related fields of enquiry 
such as resource dependence theory and knowledge creation. The 
construction of the model and its components, as well as detailed 
aspects of the research methodology of the empirical research 
and of the analysis, are beyond the scope of this article and are 
considered elsewhere (Wehn de Montalvo 2001). 

In this model, the intention construct refers to the willingness 
to engage in spatial data sharing activities across organizational 
boundaries; “attitude” refers to the attitude toward spatial data 
sharing; “subjective norm” is referred to as the social pressure to 
engage, or not to engage, in spatial data sharing; and “perceived 
behavioral control” is referred to as the perceived control over 
spatial data sharing activities that key individuals within orga-
nizations perceive.

The verification of the model of the willingness to share 
spatial data against empirical data demonstrated that, in terms 
of the reliability of the measures, the items in the questionnaire 
had highly satisfactory levels of internal reliability. With respect 
to conceptual validity, the analysis of the empirical data con-
firmed that the items in the questionnaire instrument tapped the 
concepts suggested by the model. Finally, concerning construct 
validity, the relationships between the variables derived from the 
Theory of Planned Behavior were all in the expected direction 
and confirmed the explanatory power of the model. 

These results offer strong statistical support for the model. 
The attainment of the validity of the model constitutes a crucial 
step in the approach which proposes to systematize the determi-
nants of organizations’ spatial data sharing behavior. Only after 
a model has been demonstrated to be valid, can it be relied upon 
to further the understanding of the incentives and disincentives 
for key individuals within organizations to engage in spatial data 
sharing. 

Research Results–Determinants of Spatial Data 
Sharing
Empirical data were used to assess the factors likely to influence 
the willingness of key individuals embedded in organizations to 
engage in spatial data sharing across organizational boundaries. 
The specific findings are summarized below.

Regarding the intention of key individuals within organiza-
tions to share spatial data, the results suggest that willingness in 
South Africa cannot be taken for granted; this is contrary to the 
underlying assumption in the design of, and in many discus-
sions on, spatial data infrastructures. It was found that the actual 
motivation of organizations in the sample was not in favor of 
participating in spatial data sharing. Overall, the willingness 
of the representatives of organizations in the sample to share 
spatial data across organizational boundaries was low, with only 
a slight increase expected in the near future. The majority of 
the respondents reported that their organization was undecided 
about whether to engage in spatial data sharing, and a small share 
indicated that their organizations were unwilling to share spatial 
data across organizational boundaries. 

The results of the analysis further indicate that the intention 
of organizations, as expressed by the respondents in the sample, 
to engage in spatial data sharing did not vary significantly for 
the different sectors in the GIS community.8 There were also no 
significant differences in the willingness to share according to the 
perceived extent of self-sufficiency or dependence of organizations 
on spatial data. Contrary to what was expected, the willingness 
to share did not differ with respect to the organizations’ spatial 
data position (i.e., whether organizations were predominantly 
giving spatial data to, or receiving spatial data from, other or-
ganizations).

The results of the statistical analysis show that the inten-
tion of key individuals within organizations to engage in spatial 
data sharing can be predicted from corresponding measures of 
“attitude” toward spatial data sharing and “social norm” from 
important referents to engage in spatial data sharing. Somewhat 
greater emphasis was placed on the “social norm” component. It 
was found that the technical aspects of sharing in terms of the skills 
and resources considered under the “perceived control” compo-
nent could not be confirmed as an important factor in influencing 
the willingness of individuals in organizations to engage in spatial 
data sharing. This finding suggests that, while the technical aspects 
that are currently the focus of attention in the context of spatial 
data sharing initiatives (such as the interoperability of different 
GIS applications and spatial data sets, the establishment of stan-
dards, and the implementation of clearinghouses) are necessary, 
it cannot be expected that their resolution will be sufficient to 
overcome the obstacles to spatial data sharing. 

An additional finding was that the National Spatial Infor-
mation Framework (NSIF) directorate did not emerge as an 
important referent for organizations with respect to their en-
gagement in spatial data sharing. The aim of the NSIF is to build 
a spatial data infrastructure in South Africa in pursuit of social 
and economic goals by promoting spatial data sharing among 
different organizations. In the context of diffusion of innovations 
research, the intended role of the NSIF can be conceptualized as 
that of a change agent.9 Change agents are seen as opinion lead-
ers who can influence the attitudes and behavior of individuals 
with respect to a particular innovation (Rogers 1995). Since the 
analysis could not directly confirm the NSIF as an important 
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referent for organizations regarding their engagement in spatial 
data sharing, this finding suggests that the capacity of the NSIF 
to influence the decisions of key individuals within organizations 
to engage in spatial data sharing is still limited and that it could 
to be strengthened. The additional results of the analysis revealed 
ways in which the effectiveness of the NSIF to encourage greater 
spatial data sharing could be improved.

A more detailed and substantive explanation of spatial data 
sharing across organizational boundaries was obtained by distin-
guishing between three distinct groups of respondents–those who 
perceived their organizations to be willing to engage in spatial 
data sharing, those undecided, and those unwilling. This revealed 
areas important to take into account for the current spatial data 
sharing initiative in South Africa in order to foster a spatial data 
sharing “culture.” The six points are:
1.    As a key referent inside the organization for spatial data 

sharing activities, the management of GIS-using organizations 
(rather than mainly the technical GIS personnel, as is 
currently the case) could be targeted by the spatial data 
infrastructure initiative in order to increase their awareness 
and understanding of spatial data sharing activities for the 
effectiveness of their organizations’ GIS and so that they may 
provide support and encouragement for such activities. 

2.    Although they are key referents outside the organization for 
spatial data sharing activities, the different sectors of the 
GIS community do not yet seem to be providing clear and 
encouraging stimuli for spatial data sharing. The results of 
the analysis also suggest that, according the perception of 
the respondents, the NSIF is conceptually linked to the 
GIS national government departments, thereby indirectly 
including the NSIF in the referents from the GIS community. 
Yet the role of the NSIF as an important referent for 
organizations regarding their engagement in spatial data 
sharing could not be directly confirmed. In combination 
with the assessment of actual sharing behavior, which 
found that the extent of sharing was still very limited, these 
results suggest that a spatial data sharing “culture” has not 
yet developed. This adds further weight to the remaining 
findings of the research that can be used to guide the fostering 
of such a sharing culture. 

3.    While it is important to specify particular benefits of engaging 
in spatial data sharing, the results show that the disincentives 
for spatial data sharing also need to be addressed. In particular, 
the importance of reducing the fears associated with losing 
control over spatial data has been highlighted. While much of 
the promotion of the NSIF stresses the benefits of spatial data 
sharing across organizational boundaries, it would be helpful 
to reduce the fears associated with the negative consequences 
of such activities rather than solely emphasizing positive 
outcomes. The threats to an organization’s strategic position 
would need to be addressed by specifying how unregulated 
access to an organization’s spatial data by other organizations 
can be limited and how the use of an organization’s spatial 
data can be restricted to the particular organizations that are 

considered sharing partners. It would also be important to 
clarify the mechanisms that might be put in place to ensure 
that rules regarding the ownership of, access to, and the use of 
the organization’s spatial data can be enforced. With respect 
to the benefits of spatial data sharing, reference should be 
made to the potential benefits of spatial data sharing for an 
organization’s particular activities. 

4.    Generally, promotion of the National Spatial Information 
Framework in South Africa makes reference to the benefits of 
establishing the NSIF and of spatial data sharing. However, 
the results of this study indicate that it would be beneficial to 
articulate explicitly how organizations that engage in spatial 
data sharing are able to benefit, by focusing on their core 
activity, to increase the usefulness of their GIS and to improve 
the quality of their decision making. Furthermore, it would 
be important to mention the specific benefits of spatial data 
sharing in terms of the savings in administrative efforts that 
would otherwise be needed for data capture.

5.    Furthermore, aside from the cost-benefit approach usually 
adopted in the promotion of spatial data sharing initiatives, 
the results showed that more intangible consequences of 
spatial data sharing, such as the opportunity to gain new 
insight, can act as incentives for spatial data sharing. They 
should be referred to in detail by providing information about 
how organizations can benefit from spatial data sharing in 
terms of these intangible outcomes with salient examples. 
Specific reference could be made to these by detailing how 
organizations can benefit from spatial data sharing because 
it may: 1) trigger dialogue and collective reflection across 
organizational boundaries (such as joint problem solving) 
and involve articulating and comparing spatial data-related 
concepts; 2) allow access to ideas that are codified in 
spatial data, enabling their translation, combination, and 
application in different organizations; 3) provide the means 
to observe spatial data skills through personal interaction 
and to create shared mental models and experiences across 
organizational boundaries; and 4) enable the combination of 
new and existing spatial data sets from different organizations 
to create new knowledge. 

6.    Finally, the results revealed that the South African 
government initiative ‘Integrated Development Planning’ 
has emerged as another incentive for spatial data sharing. 
Since this has not previously been linked to the promotion 
of spatial data sharing, specific reference to the benefits of 
spatial data sharing in terms of integrated development 
planning should be made in the context of the spatial data 
infrastructure initiative in South Africa. 

Conclusions
The theory-based, behavioral approach to spatial data sharing 
presented in this article takes advantage of a robust model devel-
oped in another field of enquiry within the social sciences (i.e., 
in the existing body of knowledge about human behavior and 
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decision making). Based on the validation and the analysis of 
resultant model of the willingness to engage in spatial data shar-
ing, it can be argued that: 1) the Theory of Planned Behavior has 
been applied successfully as an organizing framework for research 
on spatial data sharing; and 2) this model, as implemented us-
ing the questionnaire instrument, could also be used in other 
national contexts to elicit the dispositions of actors in a specific 
GIS community.

From a policy perspective, the findings of the analysis re-
ported here show that by using the Theory of Planned Behavior, 
it is possible to generate specific insight for policy formulation by 
revealing–in a systematic fashion–the incentives and disincentives 
for decision-makers within organizations to share spatial data. The 
results can provide a basis for specific guidance as to how policy 
makers may influence the actual behavior of spatial data sharing 
more effectively. The strength of this approach is not to produce 
generalisable truths but to identify context-specific incentives and 
disincentives to spatial data sharing. 
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Notes
 
1 The author is grateful for comments from the participants 

of the ESF-NSF Workshop on Access to Geographic In-
formation and Participatory Approaches Using Geographic 
Information, Spoleto, Italy, 6-8 December 2001, where an 
earlier version of this article was presented.

2  This parallels the distinction between variance and process 
models in more general literature on organisational behavior 
(for example, Mohr 1982).

3  For a discussion of different measurement techniques, see 
Hogg and Vaughan (1995). 

4  The current list of empirical research papers applying the 
Theory of Planned Behavior exceeds 240 articles (http:
//www-unix.oit.umass.edu/~aizen).

5 Modifications to the Theory of Planned Behavior have 
been discussed, such as the inclusion of personal norm and 
perceived moral obligation, self-identity, and past behavior 
variables, to improve the predictions of intention and be-
havior (Sabini 1995, Eagly and Chaiken 1993). It is argued 
that these additions may be drawn upon and included in 
the TPB model depending on the specific behavior under 
investigation (Eagly and Chaiken 1998).

6 This would be the case, for example, for research based on 
the concepts developed within actor-network theory (see, for 
example, Latour (1987), Callon (1991) and Law and Has-
sard (1999)) focusing on the negotiations and interactions 
among, and the motivations of, a small set of actors.

 7 The sample includes just over 110 key individuals from some 
70 different organisations.

 8 The South African GIS community is made up of the fol-
lowing groups: local authorities, provincial government, 
national government, para-statal organisations, academic 
research institutions, GIS industry, private sector, and non-
governmental organisations.

 9 For a conceptualisation of the diffusion of geographic in-
formation technologies, see Onsrud and Pinto (1991) and 
Masser and Onsrud (1993).




