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| Synopsis

The challenges asgociated with the provision of heslth services in South Africa are
immense. The South African Government aitns to address some of these challenges
through the decentralisation of health services management. Information sharing and
dissemination is seen as a critical factor in the success of such a structure.

Geographic information systems (GIS) have been identified as a means through which
information can be shared. The research aims to determine how GIS can aid the
managemeat of health related services through promoting the use and sharing of
information. This is based on the premise that the GIS is developed in  participatory
manner and focused at the local community level.

Three major steps make up the research being presented. The first aimed to determine the
status quo of GIS use in South Africa. An online questionnaire was designed for this
purpose. The secorid was the facilitation of the participatory development of an open
source GIS prototype based on the results of the online questionnaire. The third step was
the testing of the GIS prototype. Tpsﬁngwgscomplatedmhgmahodologies‘ﬁomm
study research and human computer interaction (HCI), and included a case study of the
Overstrand municipal area, in which usability testing of the GIS prototype was
completed. : o

The research found that GIS has a significant role to play in the sharing and use of
information at & local community level. The methodology employed in the research
illustrated an effective manner in which to promote participation in the development of a
" system. Furthermore it was determined that open source software allows for the
flexibility required for such system development, in that the focus of development must
be for a specific group of people, and for specific tasks to be carried out by those people.
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_ Chapler 1: Hoalth and informalion requirements in Sout Aica

Chapter One: Health and information requirements in
South Africa

Health management in Swﬁforicaﬁeesnmaousdxdlenguoﬁncmingcompleﬁty
and need. While a major aim of health management in South Af¥ica is to address the
disparities in the provision of health care and services caused by the apartheid
government, HIV and AIDS amongst other prevalent illnesses add increasing pressure
and complexity to the picture. It is within this context that the South African government
is looking to implement an effective anid decentralised public health care system that
f;ﬂﬁlsl the requirements of its Constitution.

The South African Constitution (Republic of South Africa, 1996) makes clear provisions
for health rights stating that everyone has the right to have access to health care services,
food and water and social security (Section 27). Additionally everyone has the right to an
environment which is not harmful to their health or well-being (Section 24). The meaning
of the terms health care services, health and well-being is not well defined in policy and
is debateable, to define what health services are is thus a challenge. Within the context of
this research a definition is however possible as local levels of government have specific
roles to play in the provision of health care services and in providing an environment that
is not detrimental to the health of its population.

Health services, as seen in this research, are defined as services that contribute to ths
health! of a population and, as is concurrent with the scope of this research, within the
responsibilities of local government. Examples of such services include adequate
housing, electricity, sanitation, clean water, food, social security and access to clinics
(TAC, 2006).

‘Phl&hbmdlykﬁndwm:ﬁsmchn“ampmmdphyﬁalmmmdswiﬂwdl-
being, not merely the sbaence of discase or infirmity” World Health Organisation (1946).
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Chapler 1: Health and informelion requirements in South Africa

Recent policy, aimed at giving affect to constitutional rights, has focused on the
decentralisation of the health system, and provided guidelines for the management of
health services through information gathering and dissemination.

1.1 The decentralisation of South Africa’s health system

In an effort to address the challenges in the health sector the South African Government
is in the process of creating a decentralised health care system (Hall et al, 2005; Andrews
& Pillay, 2005). This involves the movement of responsibility for local health care
delivery (in terms of planning, management and finance) away from central government,
and giving the responsibility to the peripheral government structures (Hall et al, 2005;
Andrews & Piltay, 2005). This aims to overcome the current fragmented state of health
setvice delivery, as well as promoting the quality and efficiéncy thereof (Republic of
South Africa, 1997). This has the further effect of‘promoﬁng accountability of local
government tiers and allowing for further community involvement in decision making.

The decentralisation of public health care services in South Africa has, unfortunately
been staggered and uncoordinated (McIntyre & Klugman, 2003). Efforts to implement a
decentralised health services began in the mid 1990s (McIntyre & Klugman, 2003).
However these were delayed due to the need for the demarcation of municipal
boundaries. Furthermore, the deconcentration” of provincial services has resulted in
further confusion as health districts were created, often clashing with their local
counterparts, the municipal boundaries (McIntyre & Klugman, 2003). The reality remains
that the responsibility for the planning and management of health services is shared
between the three tiers of South Africa’s government’, with some programmes being
managed by the central govemment in a traditional “top down™ manner, and others.
managed by the less central government tiers (McIntyre & Klugman, 2003).

2 Deconcentration is the prooess of giving some authority to a locally based office (such as the creation of
health districts in South Africa).

3 The tiers of Government in South Africa are made up of National, Provincial and Municipal (local
government).
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Chapler 1: Health and informalion requirements in South Africa

These factors have contributed to a lack of clarity over responsibility and confusion over
communications and management structures (McIntyre & Klugman, 2003; Hall et al,
2005), resulting in a lack of effective communication and information sharing. In a more
positive light an increased emphasis is now being placed oni the need for effective
information capture and sharing (Republic of South Africa, 2003).

With the aim of promoting clarity in terms of responsibility the Health Act (2003,
sections 74, 75, 76, 21, 25 & 32) emphasises the importance of the development of health
information systems* (aimed at providing and disseminating information) at all levels of
government.

In addition to the development of health information systems, the Health Act provides
guidance in terms of service provision. The services to be provided by the national and
provincial levels of government are defined in the Act (Health Act, 2003, sections 21 &
25), yet the services to be provided by municipalities are decided on an ad hoc basis, and
may be designated from the provincial department of health (Health Act, 2003, section
32). This allows a certain amount of flexibility, but may result in some confusion over
responsibility.

1.2 Health information management

One inadequacy of South Africa’s health system is the lack of accurate and available
information for decision making, planning and problem identification (Mathews, 2005).
The availability and sharing of such information is seen as critical for the management of
health services, especially in an environment where responsibility is shared across
different govemment structures, and cooperation between these structures is required
(Gray et al, 2005). Recent policy has looked to focus on gaining and sharing relevant
health information in an effort to understand the current health system and increase the
coordination between the various tiers of the health service structure.

* Health information systems are broadly defined as “an integrated effort to collect, process, report and use
health information arid knowledge to influence policy-making, programme action and research” (WHO,
2004). .

12



Chapler 1: Health and informalion requirements in South Africa

d

The gathering of accurste information is emphasised in the recent Health Act (2003,
sections 35 & 36) where guidelines are provided to classify and document the
requirements of health establishments in an effort to structure the delivery of health
services throughout the country. It is further described in the Act (section 12) that all
national, provincial and m\micipai health managers must ensure that information on
available health services is disseminated to the public. The inclusion of communities in
the planning process of health services is another feature of recent policy (Andrews &
Pillay, 2005). This is however the responsibility of the national and provincial health
departments according to the Health Act (2003, sections 21 & 25).

The night of access to information for communities is embedded in the South African
Constitution and supported by the Promotion of Access to Information Act (Republic of
South Africa, 2000).This Act advocates that information held by the state, and
information that is required in the protection or exercise of any rights must be made
available to any person. The Act further provides an opportunity for people to perticipate
rationally in decision making (Lor & Van As, 2002), through providing an undesstanding
of decisions affecting them and their environment. Despite a number of initiatives to
promote this, the translation of policy to practical implementation has lacked (Lor & Van
As, 2002).

The information required for the effective management of heaith services is vast, and
includes information on environmental health (e.g. water, sanitation), the location of
health services (clinics, hospitals etc), the occurrence of disease and illness, and socio-
economic information (Mathews, 2005). Equally important to the variety of types of
information required for health services management is the accuracy and timeliness of the
information used (Yasnoff et al, 2000). Such information is however only partially
available, and as a result those responsible for the planning and management of health
services (most often the local munioipslities) use inaccurate and outdated information.

13



Chapior 1: Hoalth and informalion requirements in South Afica

1.3 A role for geographlic information systems

Health and health services information has a distinctive spatial nature, being connected to
people, where they live and where they receive care. In addition to this, the management
of public health service delivery in South Africa is delegated according to the spatial
location of health districts® (Hall et al, 2005). Geographic information systems (GIS)
therefore provide an appropriate tool for the management and dissemination of
information relating to the management of health services.

GIS has had an extraordinary influence on health care and the management thereof
(Albert et al [1], 2000) within both the developing and developed world. Through its
ability to manage, manipulate and analyse large amounts of data, GIS is seen as a
powerful tool for health services planning and management (Albert et al [2], 2000). The
use of updateable databases can keep up with the ever changing nature of heaith
management information. GIS may also provide an opportunity to extend information
across barriers potentially empowering communities and decision making authorities
(Cromley & McLafferty, 1999).

There is interconnectivity between GIS and health setvices management, and the
potential for GIS to be a highly positive and influential tool is immense. This potential
‘has not always been realised to its full extent (Cockings et al, 2004), and GIS use in
health services management remains generally centralised and immature at a local level.
GIS has been criticised for its undemocratic and quantitative nature (Ghose, 2001), not
allowing those working at the local level to access the tools or information potentially
available, Due to similar reasons-information systems (including GIS) have struggled to
be accepted in health management environments (Higgs & Gould, 2001).

The relevance of GIS as a tool in promoting access to health services information is
explored through this research. It aims to address some aspects of the issues raised in this

’MMuS«nhAﬁummﬁybngthM(nhmsobeumdm)mﬂxw
government boundaries (Hall et &}, 2005), previously these were separite entities.

14



Chapiler 1. Health and informadion requirements in South Africa

- chapter. The following section (1.4) introduces the exact definition of this research

project.

1.4 Introduction to the research

The research presented aims to illustrate a manner in which access to information and the
effective communication thereof may be facilitated through the use of GIS. The research
will determine the usefulness and potential for a GIS spproach to the sharing of

information within a health services context and at a local level by exploring and
answering the following reésearch question:

Can GIS aid the management of health service delivery at local commamity level in South
Africa through promoting the use and sharing of relevant spatial and non-spatial

information? How can this be achieved within a participatory framework?
Three research aims were developed in order to provide evidence towards, and answer
%ggggsan&oﬁ”
o To determine the status quo of GIS use for health within South Africa
o To facilitate the participatory development of an open source and GIS for the
dissemination of information
o To test the usability and fusictionality of the system with potential users througha
case study methodology |

?oéamggvsuga_oomégugmﬁ?gé
answering the research question. This is elaborated on in Chapter 3 (Section 3.1).

The research aims were investigated through a variety of research methods. An online

questioninaite was designed to fulfil the first aim, providing insight into how and by
whom GIS is employed within South Africa in health related fields. This also served as a

15
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guideline for the focus of the GIS prototype developed by the Cell-Life® research team.
The GIS prototype allowed for the testing of GIS as a means of sharing information and
the communication thereof. The final aim of the research was completed through
usability testing, stemming from Human Computer Interaction (HCT) and related fields.
This predominantly tested the level of complexity and functional suitability of the GIS
prototype, allowing for the measurement of the overall applicability of GIS to be
established, and ultimately determining if GIS can play a role in the management of
health services.

Each of the interleading steps it the research provides insight into topics that are relevant
to the management of health and health services. The research acquires background and
uses methodologies taken from published and primary information sources. These, along
with the results of the research are detailed in the following chapters of this thesis.

1.5 Summary of the thesis

Chapter 1: Introduction considers some of the main challenges faced by South Africa
in terms of health management. This is related to the research question, which is
introduced along with the aims of the research.

Chapter 2: Literature review introduces the theoretical context within which the
research has been carried out. The role of GIS in health is explored and issues relating to
implementation strategies and an apparent lack of consideration for the end user of the

system are highlighted.

This is related to GIS in general and its rapid introduction into various areas of
application. A critique of GIS is provided, and participatory GIS methodologies are
offered as a solution to some of the pertinent issues.

© The Cell-life rescarch team, besed in the Civil Engineering department at the University of Cape Town
focuses their work on finding innovative solutions to the challenges of HIV/AIDS and other health issues in
South Africa, '
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Chaplet 1: Health and information requirements in South Afica

Chapter 3: Research design and methodology formally introduces the research
problems. The research question is considered in terms of the aims of the research. The
selected methodologies are then explained with respect to the aims of the research. The
chapter concludes by considering some of the limitations of the methodologies employed

in the research.

Chapter 4: Ouline questionnaire results is the first of three results chapters and
presents the results of an online questionnaire aimed at gaining an understanding of the
use of GIS in health in South Africa. The results of this are related to the development of
a GIS prototype and the gaining of an understanding of the use of GIS in South Africa.
The chapter concludes by considering the variety of roles GIS currently plays in health
and identifies areas where local community interaction could be promoted.

Chapter 5: GIS prototype development documents the participatory design of the GIS
prototype. Open source software and web based GIS is introduced leading into the
development processes and an assessment of the GIS prototype. The functional aspects of
the GIS prototype are discussed as well as the dsta used in the prototype. This chapter
concludes with consideration of the potential for the px‘ototype’safee of application and
the usability of the system.

Chapter 6; Case study of the Overstrand municipal area introduces the case study
and the usability testing of the GIS prototype. It includes the framework within which
information is currently accessed and shared between various user groups identified. The
results of the usability tests are presented and compared across a number of variables and
user groups.

The chapter concludes by demonstrating the usability of the GIS prototype within the
context studied. Further possibilities are considerad as to future development phases of
the system and to other potential user groups who may become involved in the
development process.
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Chapter 7: Conclusions and recommendations summarises the key results of the
research. The results of the research are related to current South African policy and
suggestions for further research are formulated.
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Chapter Two: GIS and health: an argument for
participatory methodologies

This chapter describes the theory informing this research through a review of current
literature. The literature reviewed provides a conceptual background to the arguments
that are prominent in this research. The use of GIS as a tool in health is considered, and
r&«mhmuwwmmﬁﬁmm&}mwﬁm‘mgmm
the public sector. Through this the suitability of GIS as a tool for health management is
illustrated. GIS is then considered critically in terms of its role in Society, bringing to the
fore issues and limitations of GIS in terms of the social implications of the technology
and indicating the need for a review of current development and implemeetation
methodologies. In response tp this, participatory methodologies for the use and
implementation of GIS are considered. An argument for the participatory development of
GIS in a local health setting as an effective implementation solution is presented.

2.1 GIS and it’s role in health
The use of GIS within health is categorised according 0 its involvement in two
distinctive areas of health (Gatrell & Senior, 1999; Kamel Boulos et al, 2001):
o epidemiology and |
o heglth care.

Epidemiology is the study of the occurrence of disease, especially in relation to
environmental features. This is an area in which the traditional analytical tools of GIS are
employed a great deal (Richards et al, 1999).

The use of GIS in health care is concemed with factors such as hospital and clinic

placement, accessibility to these and other services contributing to the health of people. It
is epidemiological research however that brought health and geography together
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(Richards et al, 1999), and will be considered before exploring the role of GIS in health
care and management.

2.1.1 GIS and epidemiological research

The use of GIS for epidemiological research and practice is in sbundance and has
implications fot the management of health, especially with respect to environmental
factors and the provision of data on which health care may be based (Richards et al,
1999). Epidemiological research and practice will be considered briefly, limited mainly
to the South Aftican context. While there are examples of such studies in the developed
world (see for example: Nuttall et al, 2005) the majority of such studies take place in, or
are concerned with the developing world.

A large proportion of the articles reviewed are concerned with the occurrence of Malaria
in relation to changing climate and the presence of mosquito habitats (e.g. Craig et al,
1999; Klenschmidt et al, 2000; Allison & Harphan, 2002). Others have explored cholera
infections, also with respect to environmental factors such as water and climate (e.g. Ali
et al, 2001). These examples illustrate of GIS’s ability to combine features, and through
comparison identify causal relationships.

Few epidemiological research initiatives have tackled critical issues such as HIV/AIDS.
Tanser et al (2000) provide one such instance, and identify the occurrence of HIV/AIDS
in relation to major trucking routes in South Africa. This is a rare instance in which
epidemiology is studied and linked to health services.

The lack of attention given to health services within the developing world has been noted
by some (Mclntyre et al, 2000) and relates to some of the problems highlighted in the
previous chapter. Allison & Harphan (2002) link the void in focus on health services to a
lack of available data. The failure to take cognisance of the local context in terms of
implementing such applications is also noted as a possible cause (Nemeth et al, 2005).
Jacquez (2000) stresses the importance of research on health service provision in the
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na<,u_on5w world, and suggests that it is imperative that greater focus be given to the
subject. Studies relating directly to health services are explored in the following sectipn
(2.1.2). While the emphasis of this research remains on the developing world, examples
from abroad are used for illustrative purposes.

2.1.2 GIS and health care research
Research focussing on health care is separated accordirg to its focus either on the

. developed or developing world. Research in the developing world has a focus on

accessibility to health care and services, while research in the developed world is
concemed with a wider variety of topics. Examples concerned with the developing world
are introduced first, followed by a fuller consideration of research based in the developed
world. The argument for the GIS to play a greater role in health care and services
management in a developing world context is emphasised throughout this section.

Studies related to health care planning within the developing world generally describe
issues around accessibility to health services, Investigations into accessibility are

provided through distance measures in relation to health care reform and the provision of

services to those in need in Costa Rica (Rosero-Buxby, 2004), the effects of physical
accessibility in mountainous areas in' Andean Bolivia (Perry & Gesler, 2000), and the ;
identification of areas with minimal gccess to health services in India (Mallick &
Routray, 2001). In South Africa Tanser et al (2006) have made use of GIS in estimated
travel times to clinics in South Africa, quantifying physical accessibility and providing
comparisons for varying urban landscapes. |

The focus on acoessibility is echoed by other researchers in similar contexts (Perry &
Gesler, 2000; Malick & Routray, 2001). Direct consideration for health services and the
management thereof appears lacking within the developing world. An exception is
presented by Deshpande et al (2004) illustrating the importance of effective data n
provision through using GIS to determine the number of private health practitioners in
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India. Research based in the developed world illustrates more effectively, the potential
for GIS to be used in the management of health.

Some of the most recent and advanced examples of research making use of GIS in the
field of health care within a developed world context focus on the provision and
management of private health care.

Accessibility to general practitioners through the bus networks of the United Kingdom is
investigated by Lovett et al (2002); Shortt et al (2005) use 3 similar methodology in
applying GIS to the development of general practitioner catchment areas in Scotland.
The use of GIS in private health care and services provision is ¢losely related to that of
public health care and the foci of these sectors is similar in the developing world.

GIS has slso impacted profoundly on public health care. The use of GIS in public health
is an established practice in the United Kingdom. The National Health Service (NHS) of
England provides a relevant and well documented example of this (e.g. Higgs & Gould,
2001). Smith et al (2003) report on the comparative use of GIS within the NHS between
1991 and 2001, indicating that nearly 86% of health authorities make use of GIS. The
focus of such use is concerned with the follpwing aspects: Assessing population health
needs, health profiling, determining health catchment areas, planning health facility
distribution and research.

Research has been completed on determining influences on the use of health care
facilities, showing the ability of GIS to combine socisl and physical information. Parker
and Campbell (1998) use GIS to define variables affecting this, noting the important role
of GIS in health planning and analysis.

The use of GIS within such environments illystrates the potential for GIS uptake within
the developing world as the responsibilities and goals of health departments show a high
degree of commonality. The developing world, while in need of research oncemed with
health care and services management (McIntyre et al, 2000) lacks documented use
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thereof It is thus imperative that research be completed on the health services, and indeed
services that add to the health of a population in general. The following section (2.1.4)
illustrates the potential that GIS has for health care management.

2.1.3 The potential for GIS in health management

GIS has added profoundly to the understanding and management of health in both
epidemiology and health care. This is well documented in the late 1990s into earty 2000
when GIS use in health was seen to have matured to a certain dégree. Olvingson et al
(2003) assert that drastic changes have occurred in health care since the introduction of
such technologies; Albert et al (2000{1]) relay similar sentiments within the field of
medical geography, and comments on its rapid diffusion throughout all disciplines. In a
less enthusiastic fashion Richards et al (1999{1]) view the incorporation of GIS
technology as an important tool for health practitioners in health planning.

Simultaneously there is an emphasis on making the tools of GIS more available to health
professionals through training manuals and creating an awareness of the technology
(McLafferty & Cromley, 1999; Richards et al, 1999[1, 2 & 3]; McLafferty & Cromley,
1999; Bouton & Fraser, 1999). This hints at extra efforts being made to promote the
effective use of GIS within health related institutions. The emphasis of much of the
NHS’s outputs has changed and more recently become focused on the lack of proper use
of GIS within the organisstion (Higgs & Gould, 2001; Smith et al, 2003). This in spite of
an increasing user base within the NHS (Smith et al, 2003). Using the NHS as an
example, it is clear that the use of GIS has not lived up to its expected standards (Higgs &
Gould, 2001; Smith et al, 2003).

The following section (2.1.4) outlines key reasons for GIS not reaching its expected
potential within health.
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2.1.4 The challenge of GIS incorporation in health 'setungs

Many reasons are offered for the lack of incorporation of GIS technologies. The majority
of which are concerned with the end-users of GIS and a lack of consideration of their
needs (Nemeth et al, 2005; Magruder et al, 2005). Rob (2003) suggests the reason for
GIS not being implemented and used to the same extent as other application software is
the time required to leam and understand its functionality. Similar sentiments are
presented by other authors, who state that staff training is required (Magruder et al, 2005;
Houghton, 2003), analytical skills of health workers need to be honed (Lehmann &
Makhanya, 2005) and that better leadership and co-ordination (Houghton, 2004) are
needed for the effective implementation of GIS in health $ettings.

An alternate consideration focuses on the methodologies employed in the implementation
of GIS. Kukafka et al (2003) call for a behavioural approach to implemeatation, and
claim, ;tlong with others that there is a lack of understanding of user needs (Yasnoff et al,
2000). Nemeth et al (2005) expand on this calling for a human centred approach,
commmﬁngmthediﬂ‘eréncebetmuiimplemmﬁonatthemwthva which is
relatively simple, and implementstion at the operators level which due to the complex
social settings, i3 more challenging. Johnson et al (2005) warn against the waste of time
and finances soaked up in the redesigning of systems in health settings, claiming that a
large percentage of systems become redundant due to lack of use.

The complexities associated with the effective use and implementation of GIS within
health institutions illustrates an important focal point. The importance of the user is
stressed in this context. Those that make use of GIS to fulfil their working needs are seen
as an integral part of GIS; this is expanded upon in the following section (2.2) of the
literature review which focuses on this change in mind frame and infroduces a critique of
GIS. ‘
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2.2 The rapid introduction of GIS

GIS has been accepted into 3 variety of environments worldwide, described as “a climate
ranging from unquestioning acceptance to a celebration about its technical capabilities
and positive social impacts™ (Harris and Weiner, 1998). This initial burst is often
attributed to the allure of a new technology, ¢reating excitement and a rapid increase in
the use of the tool.

The introduction of GIS can be compared to that of information systems in general.
Information systems have gone from being techno-centric to socno-techmcal (Reeve &
Petch, 1999). Such a change is signified by a focus on people, not just technology,
systems that have specifications designed by users, not technologists, and a demand pull,
not the push of the technology (Reeve & Petch, 1999). GIS is in a stage of such
transformation, and the technology is being investigated in terms of the social and
political contexts in which it is being implemented.

This transformation is mimicked by the definitions provided of GIS. GIS, as a result of
the rapid and diverse conception lacks a universally accepted definition. There are '
however certain approaches to GIS that can be classifiod snd applied to all realms. Clarke
(2001) identifies four approaches, which may be agglomerated into two areas of interest
that define the changing state of the technology. GIS may be seen in terms of its
functional definition, what GIS as a tool, may do to resolve a specific issue. More
pertinent however, are definitions concemed with GIS a3 a science and as having a
societal impact. Such a view points towards the changing nature of information systems
in general and a focus on the societal impacts of GIS.

The general shift of focus from the technology to the user may be described as GIS

having lost its initial technological “allure.” A critique of GIS based on this and other
pertinent features of the technology will be considered in the following section (2.2.1).
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2.2.1 Critique of GIS

The GIS and society debates can be traced back to the 80s (Obermeryer, 1998).
Obermeryer (1998) notes how the concept of GIS ehanged from describing it as a tool
designed to solve problems, a functional definition, to seeing the development of GIS as a
societal process, mirroring the development of GIS as a technology.

A critique of GIS beginning in the 1990s was based on the positivistic traits that GIS
portrayed (Craig et al, 2002). This was mainly limited to theory conceming geography,
where the movement away from positivism was a fairly recent affair (Mouton, 1999).
The debate soon grew into one considering the exteral influences GIS has on society and
policy, and vice versa (Elwood, 2002).

GIS was considered an undemocratic technology (Obermeryer, 1998), as it further
broadened gaps between the powerful and less empowered people through differential
access to data and technology and gave the people in power surveillance capabilities that
the other sectors of the population did not, and do not, have access to {Craig et al, 2002).
The criticism has gone as far as calling GIS ari “elitist and anti-democratic technology”.
(Ghose, 2001). The use of GIS by certiin governing institutions may disempower groups
who are not adept to using computers or technology, poor communities. This extends to
the forms of knowledge and input used in GIS (Eiwood, 2002).

Participatory GIS (P-GIS) is a field of study and application that has emerged from the
criticisms of GIS presented in this section. P-GIS aims to provide tools and accessibility
for all to make use of the tools and data presentation capabilities offered by GIS. P-GIS
theory and practice is reviewed in the following section (2.3).

2.3 Participatory GIS, an answer to the critique?

Participatory GIS (P-GIS) refers to a methodology that allows systems (GIS) to address
the needs of people who are concerned with participation in decision making (Nyerges et
al, 2002). P-GIS stems from & combination of factors, the predominant influence is seen
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to be a shift in thinking relating to the social context in which GIS exists. Obermeryer
(1998) notes this, stating that GIS is seen as a product of social change within the field of
GIS, while previous circumstances may have also had influence. In addition to being a
response to the critique of GIS, P-GIS is seen as a by-product of participatory approaches
to planning (Rambaldi et al, 2005), and more generally as a product of technological
advance and public expectation (Kwaku Kyem, 2004).

Three terms are predominantly used to describe this, public participation GIS (PP-GIS),
community integrated GIS and participatory GIS (P-GIS). '

o P-GIS: P-GIS is used, in most cases, as an umbrella term providing the broad
context within which the other terms exist (Nyerges, 2005). P-GIS may loosely be
described as a system or a process that is intended to address the needs of people
(researchers, planners etc) concerned with participatory decision making and
planning (Nyerges et al, 2002). McCall (2004) makes the distinction between P-
GIS being the tool, and PP-GIS being the planning context

¢ PP-GIS: The term Public Participation GIS was originally derived from the
planning fratemnity, used primarily because of its familiarity to planners
(Obermeryer, 1998). PPGIS is concemed with providing access to GIS and thus
information to people affected by or involved in official planning processes. The
focus is on participatory planning and making this process participatory, involving
and providing communities and people with the powerful tools of GIS and spatial
analysis.

o Community integrated GIS: Commimity integrated GIS is the leaser used term of
the three, and has been found to be used only as a synonym for the other terms
considered (King, 2002). Craig et al (2002) consider this further, and indicate that
community integrated GIS is a more general term, considering the broad process of
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All of the above terms imply the inclusion of local concems and knpwledge into 2
geographic information system in one manner or another (King, 2002). It is further
implied that through the process communities-are empowered by the spatial tools -
provided through the provision of GIS and the skills to use GIS.

McCall (2004) identifies four levels of participation in P-GIS: information sharing,
consultation, involvement in decision making and initiating actions. Table 1 provides a
useful summary of P-GIS practices. It is often assumed that the highest level of
participation is the most effective; others however argue that this is contextually based
(McCall, 2004; Ghose & Huxhold, 2001), and that suchlevels are appropriate only
according to the context in which they are employed.

Table 1 P-GIS levels of participstion ‘ ‘
Level of participation Pescription ' ‘
Information sharing o Topics pre-determined by outside agency
(Least participatory) ¢ Communicstion between outside agency and local
commumnity predominantly of a technical and advisory
nsture | _
¢  Outside agency gaining local knowledge through the
community '
Consultation »  Ismics selected by outsiders before consultation with
community
¢  Analysis and knowledge controlled by outsiders
Involvement in decision o Priorities are jointly identified and defined
making by all actors ¢ Joint analysis snd implementation
e  Still externally initiated
Initiating actors ] . hxiﬁnﬁvebei;mgstomccmmﬂty
(Most participstory) s Participation is prescnt at all stages
(McCall, 2004)

The research being presented deals with the “least participatory” level of P-GIS as is
illustrated in the tabie above. Within the context of the research, and according to the
inforrhation gained in this research (see Chapter 4, section 4,2) this was desmed the most
appropriate level. This is of relevance to such projects within the developing world
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context, and it is argued that a community that has never been exposed to GIS technology
cannot initiate such actions without the external help and advice that is provided at the
stated level of P-GIS.

The term P-GIS will be used in the description of this research from this point forward.
The following section (2.3.1) is focused on providing further insight into P-GIS as a
practice. Examples from a variety of projécts based both in the developing and developed
worlds are investigated, aiming to illustrate P-GIS practice the theory behind it. |

2.3.1 Participatory GIS research

According to McCall (2004) practices of P-GIS in the developing world are concerned
predominantly with natural resource and land claims, identification and management,
while the developed world is concerned with problem identification, prioritisation and
participatory planning,

In the developing world the emphasis of much of this research lies in the use of GIS to
document indigenous khowledge. For example, Tripathi and Battarys (2004) make use of
P-GIS methodologies in community based participatory fesource management, stating
that indigenous knowledg is ¢ritical for sustainable development. Mbile et al (2003)
provide a further example in which participatory resource mapping is used to promote
forest conservation in traditional farming areas. GIS has also been used to determine a
suitable strategy for the upgrading of informal settlements through the involvement of
various stake holders (Abbott, 2003).

Research on the role of P-GIS within the services and planning context are also in
abundance (e.g. King, 2002; Imbile et al, 2003). Scotch & Parmanto (2006) discuss the
development of a system designed to monitor and assess community health. It is designed
1o use information from a variety of sources, and analysis is done through a simple
interface. It is user friendly and thus accessible to both health analysts and the non-expert.
Elwood and Leitner (1998) describe a project in which a variety of local orggnisations are
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given access to GIS in order to facilitate community planning. Further examples include
the use of GIS to promote health in variqus forms (Boyington et al, 2004). Theseira
(2002), in a study concemed with sharing health related data over the intemnet, identifies
the agencies involved. They include government departments at a local ang national
level, public health agencies, GIS ofganisations and the university that initiated the
project. No formal assessment of the usefulness of usability of the systeth is available.

Many of the above mentioned research projects and initiatives show great potential for
the management of health. They all however lack documentation of the manner in which
they were implemented, and whether this was successful or not, especially in terms of
empowerment (Elwood, 2002). This hampers development and re-use of previous.
research methods.

It has been argued that P-GIS projects hold many advantages for communities and such
advantages are not limited to either the developed or developing wofld, The only
limitation is the focus of the research (with respect to the developed and developing
world). It is reiterated here that a focus on health services management in the developed
world is of critical importance to the success of providing effective health care. The
advantages of P-GIS, for the community as well as other agencies are discussed in the
following section (2.3.2). |

2.3.2 Advantages of participatory GIS

P-GIS is seen to have a number of advantages for communities who are involved in such
projects. At this stage it is important to define two key and often misinterpreted terms:
community and empowerment.

Community: Communities are defined according to a number of factors that provide for
the sharing of common experiences and perspectives. This commonality is provided
through physical proximity to each other, or through other forms of intefaction such as
professional, social or spiritual relstionships (Craig et al, 2002).
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Empowerment: Within P-GIS, empowerment of certain people is created through the
provision of information (allowing for an improved understanding of extemnal and
internal matters). Skills are improved through P-GIS, through the creation of an
understanding of mapping and specifically GIS. This is discussed further in the following
paragraphs. For further consideration of this topic see Elwood (2002).

Through the use of participatory methodologies GIS communities may gain access to
information about local concerns in a form that is generally understandable. For example,
a map provides a means by which information can be relayed simply and effectively
(McCall, 2003), allowing communities to understand decisions made by authorities.
Maps also provide a means by which communities can communicate upwards (to
authorities), allowing people on the ground to challenge decisions made by others.
Including maps in complaints, reports or any communication adds authenticity and
pravides communities with a degree of bargaining power when communicating to
authorities (MoCall, 2003). |

The potential for such use of maps illustrates that P-GIS may play a positive role in the
management of any local concern. A negative factor, as noted by some researchers, is
related to the nature of empowerment. Concem is expressed that while some ,
communities are empowered, others are not to their possible detriment. Weiner et al
(2002) note that P-GIS simultaneously empowers and marginalizes communities, through
the inclusion of some and exclusion of others (Elwood, 2002). Additionally McCall
(2004) wams against P-GIS being used to legitimise iHegitimate projects, through
entitling them as such without actually employing the methodologes.

2.4 8ummary and conclusions

The themes that have been outlined in this chapter capture the concepts and theory that
much of the research being presented is built on. The main purpose of this review has
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been to illustrate the manner in which GIS has developed, how this relates to health and
the social, political and technological forces that have played a role in these changes.

The value of GIS as a tool for the management of health is clear, yet this has not been
ﬁﬂlyreaﬁsedduebahckofcognkmceoftheaidum,mdofﬂleirmquirmtsand ‘
needs in terms of a system. Additionally GIS has been argued to be an undemocratic and
marginalizing technology. In response to this, participatory methodologies of GIS
development and implementation have been developed, providing an opportunity to
invesﬁgateﬂ:isasaphmiblesoluﬁonforﬂw.hckof(ils uptake within health settings.
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Chapter Three: Research Design and Methodology

This chapter presents the research design and methodology used to investigate whether
GIS may play a role in the management of health services through the promotion of
information use and sharing in South Africa, The methodologies used in the research aim
to provide a participatory framework in which GIS may be developed for information
sharing at a local level, ‘

3.1 The research question and its ailms

The research question considers the possibility of using GIS as a tool for the management
of health in South Africa. GIS has been seen to have the potential to increase the
effectiveness of health service delivery in a variety of contexts (Chapter 2, section 2.1.3).
It is also apparent from the literature that participatory design and development (P-GIS)
would allow for GIS to fulfil the needs of local communities most effectively.

It is however necessary to investigate the potential for the use of GIS in an environment
of limited resources, such as that of South Africa. In addition to limited resources, South
Africa has a variety of population groups and geographic settings, making the
development of any information system a challenge. It is therefore expected that GIS
would have the most positive effect by using a locally informed participatory
development approach. Related to these factors, the research hypothesis is stated as
follows:

Can GIS aid the management of health service delivery at local community level in South
Africa through promoting the use and sharing of relevant &patial and non-spatial
information? How can this be achieved within a participatory framework?

In considering the above question a number of research aims were formulated. The aims

have been designed to answer the above research question while providing the necessary
context for the research.
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Aim 1: To determine the status quo relating to the use of GIS for health in South
Africa J

In order to effectively determine if GIS can aid in the thanagement of health it was
important to detefmine the nature and scope of GIS application in health related fields.
As there is no comprehensive literature on this subject, relating specifically to South -
Africa, it was necessary to gather the data. This was done through the use of an online
questionnaire aimed at health professionals using GIS.

Aim 2: To facilitate the devélopment of a user friendly GIS for the dissemination of
information

The research was highly dependant on the development of a GIS prototype, developed by
the Cell-Life tesearch team at UCT. The development of the prototype and the
functionality given to it was based on advice given throygh the results from the online
questionnaire. The GIS prototype was developed to be used by people with little or no
GIS experience, and thus contains only basic functionality.

Aim 3: To test the usability and functionslity of the GIS prototype with potential
users v

Testing the usability and functionality of the GIS prototype is an essential step in
identifying the potential for such a system to be used and aid in the management of
health. The testing of the system introduced a participatory development framework to
the research by involving potential users in the development process.

3.2 Research methodologies

A number of research methodologies have been used; their interrelated nature is
illustrated in Figure 1. The research methodologies, which are derived directly from the
aims of the research, used include an onlineqwsﬁonnaiu;,ﬂledevelopmmtofaGIS

prototype, and testing the usability of the GIS prototype through a case study. The
methodologies displayed in Figure 1 are not as one dimensional as they appear, and there
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are many sub-processes which have been added to them. The fellowing paragraphs

explain the methodologies in further detail,

(Tazn €38 ard the mowagement of Recith service delivery o local commraine level in Sowth
Africer thranph promedinge the use and haring of veluovoen Sped ol sond nove-spaed
serm dion? flow san this be achieved within o participateny framewoark?

FaeihLule devetopriwnt
of a GIS prototype

Testiug of the
DRdolpe

The cuent wse ol
{715 1n health

tlinc questionaaine Gl S developmont ’ Llsalality testing

Figure | Rescarch aims and methodelogies

3.2.1 Online questionnaire

An online questionnaire was designed to fulfil the first aim of the research and provide an
understanding of GIS use in the health sector. By identifying the various aspects of GIS
use, it guides the development of a GIS prototype. The design of the questionnaire was
informed by research on the use of GIS within health related institutions (Higgs & Gouid,
2001; Smith et al, 2003)

The questionnaire was published on the internet. This provided a number of advantages,
especially regarding access to the sample. Reips (2002) notes the practicality of using
internet based questionnaires for accessmg specific groups of people, who are spread
over a large area amongst other advantages. 'The design of the questionnaire was based on

simplicity, and aimed to be as bnef for the respondent as possible.

The questionnaire targeted a sample group identified as being able to provide suitable
insight inte the use of GIS 1n health wathin South Afnica. The respondents included
people using GIS for health related activities 1n a vanety of sectors in South Afneca The
sample and data collection methods are explained {urther in Chapter 4 {section 4. 1),

along with the design and structure of the questionnaire and the results.
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3.2.2 GIS prototype development

The development of the GIS prototype was a critical step in answering the research
question, and was guided by the results of the online questiohnaire. The design of the GIS
prototype will be discussed (Chapter 5) following the presentation of the online
questionnaire results, in Chapter 4 (section 4.2), '

Anumberofininmbmwmmalisedthmighﬂﬁspbueof‘ﬂwmmh.hwas
realised that a GIS could be developed for the display and sharing of information and
according to the requirements obtained from the online questionnaire. Of further
relevance to this research is the usability of the GIS prototype.

3.2.3 Case study of the Overstrand and usability testing:

The usability testing of the GIS prototype was done through the use of a case study in the
Overstrand municipal area, located on the South Western coast of South Africa (See
Figure 2). This area was selected due mainly to the apparent focus on community
participation’ by the municipality. Chapter 6 elaborates on the study area (6.1.2), and the
dynamics of the usability testing (6.1.3).

7 The concept of participation is often used as a smoke screen to make projects appear to be legitimate, and
is sometimes used to make unilateral decisions appedr to be the choice of the public.
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Figure 2 Map: The study arca within South Africa

The following sections (3.2.3.1 & 3.2.3.2) consider the theory behind the choice of
methodologies used for the testing of the GIS prototype. Case study research and
usability testmg are inttaduced and related to the aims of this research. The data
collection methodologies are briefly introduced, with fuller explanations provided in

Chapter 6 {(sectton 6.1.3).

3.2.3.1 Case study research

A case study is an empirical inquiry that investigates a phenomenon wathin its real life
context (Dube & Pare, 2003). The phenomenon being mvestigated m this research i1s the
usc of GIS as a tool for health services management, specifically the usability and
functional specifications of the GIS prototype. The case was studied through the use of a
vanety of data collection methads, as is advocated for case study research (Yin, 1999),

combining both qualitative and quantitative data,

Case study research has recently received revived attention and acceptance in both
informaticn systemns and heakh services research (Yin, 1999 Dube & Pare, 2003),
especially in terms of understanding the complexities that surround both these

phenomena,
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A case study approach to this phase of the research played an important part in
understanding the role that the GIS prototype could play within a specific context. Case
studies concerned with health services have focused on the use of technology, knowledge
and information systems (Yin, 1999}, Additionally case studies focusing on information
systems generally aim to understand the organisational side of mformation system use
{Dube & Pare, 2003), conforming to the general shifi in thinking within this field. The
transfer and sharing of informanon within health related fields are incteasingly complex
{¥in, 1999) due to the decentralisation of health services, and the increasing interactions

between organisations, technology and indviduals (Dube & Pare, 2003).

A case study was seen as 3 way to understand such a context, and to provide for an

improved manner in which the usability of the GIS prototype could be tested

3.2.3,2 Usability testing

Usahility testing involves testing the ability of a system to allow users to complete their
tasks effectively, efficiently and enjoyably (Kushniruk and Patel, 2004}, Usability testing
theory and praciice supports the use of case study methedologies through their shared

focus on a specific phenomenon within a specific context.

The compatibility between case study research and usability testing stems from the fact
that the usability of a system cannot be measured in an absolute sense (Park & Lim.
1999: Brooke, 1996), Furthermore the usability of a system should be investivated within
the context it will be used, and its appropriateness to that context {Brooke. 1996). A case
study was seen as a way to understand such a context, and 1© provide for an mproved

manner in which the usability of the G18 prototype could be tested.
Linking usability testing to broader context of the research is the synergy between

usability testing and participatory GIS (Haklay & Tobon, 2003). While P-(G1S allows for

non-GIS users to access GIS, usabality testing, and HC lin general, stdies how to better
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suite systems to their users, This part of the research uses usability testing methodologaies

to promote the partrcipation of potential GIS users in the development of the GIS

prototype.

3.2.3.3 Data collection

Usability testing was the fundamental data collection methodology employed, with
interviews, questionnaires and task analysis making up the data collection process. The

following diagram {Figure 3) 1llustrates the research process and the tools used m the

usability testing,

Case Study: Overstrand
Roscarch process Research ionl

Arca shudy Trituavicwm

Tazks malysiz

Lzatnliy testing | s

Cuesbiomusnirs |

Figure 3 Simplified case study research methodelogy

An area study was undertaken (0 understand the inlormation Now dynamics, providing
for the identification of potential users and gaps in current systems. The dala collected
from the usability testing was used to represent two distinctive cases, that of the
municipality and that of the community. The municipal case meluded data cotlected from
municipal managers and ward councillors. The community is represented by climes in the
arca as well as community organisations. In addition to the two cascs a convenience

sample was used for the testing of the vsability testing process.
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3.3 Conclusions and shorfcomings

It 18 inherent in any methodology that there will be shortcomings and areas in which
errors become evident. The methodologies used in this research are from vaned fields of
study, and thys have limitations associated with them that are derived from their
respective fields. There are also limitations present that have become apparent through
the combination of the methodologies used; the most pertinent limrtations of the research
15 the lack of comparability of case study research, and the lack of quality of response of

the online questionnatre.

A lack of responses to the guestionnaire reduced the researcher’s ability to test the
responses with formal statistical relevance, yet the effect of this on the final product of
this stage of the research was minimal. It is a risk using relatively new data captuting
methods as they are untried and untested, online guestionnaires have received some
attention in this regard. Henning (2004} notes the reliability of information presented on
the internel as something detracting from the use of online questionnaires, additionally
noting concerns over security and misuse of information. Reips (2002) notes in response
to such factors that siandards should be developed through which research can be
comnpleted over the internet, thus taking advaniage of the positive factors of using the

internet and reducing those affecting it negatively.

Case study resecarch has limitations in terms of its inherent nature, that of inveshganng
something within a specific context. The result of which is that generalisation across to
other contexts is difficult; this has been held as a major shortcoming of case study
methodologies (Yin, 1999). Yin {1999) provides msight into remedying this feature of
case studies, and suggests viewing a case study as a umit. It 1s felt that the research being
presented is driven by theory and literature; furthermere the case study being presented

was selected to be representative of South Africa in general,
The hmitations are a result of using methodologies that are necessary for this research,
and were unavoidable Using an enline questionnaire was necessary in order to reach the

participants that were required, and although the response rate was not high the
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information gained through this did prove to be highly useful to the development of the
(IS prototype. In terms of the case study, an area and case of relevance to Scuth Africa
was selected, furthermore the methodologies emploved for data capture and analysis are

thoroughly documented allowing for repetition of research simular 1o this,

The methodologies used in the research represent a coming together of various fields of
thought and application. This has been done m order to most effectively develop an
information system suiting the needs of the potential users of it While there are
limitations assogated with such methodologies, the use of them represents a step
forward, and aims to introduce a2 manner in which effective system development and

testing may be conducted,
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Chapter Four: GIS and health online questionnaire

This chapter describes a questionnaire designed to gain insight into how GILS is used in
health in South Africa. The design and structure of the questionnaire, the sample of
respondents and the resulls gained are described. The results are used to preduce a
context in which this research resides, and helped o shape the development of a GIS

prototype.
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Figure 4 Rescarch aims and processes: Online questionnaire

The results of the questionnaire also fulfil the following purposes:
* Provide a context in which this research is based and exists
= Provide insight into the manner in which commuiities are, and may be involved in

GIS and healih

s Provide a starting point for the development of a database of GIS and health

activities within South Africa

4.1 Questionnaire design and structure

The questionnaire was developed using tools that enabled 1t to be available on the
internet, [t targeted those who gre involved in health and work with GIS or are planning

to do so. This section considers the design, content and structure of the questipnnaire.
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4.1.1 Questionnaire design

The use of the mternet as a medium to communicate a questionnaire within health related
and most areas of formal research remain in its infancy (Eysenbach & Wyatt, 2002},
however the potential for its use is promising. The use of the intemet for the distribution
of a guestionnaire provides many advantages, especially when targeting a specific sanmple
which may be impractical to access under normal circumstances {Reips, 2002). Reips
{2002) identifies the following advantazes of using the mternet for surveys and
questipnnaires:

» Reduced cost

» Less time and scheduling constraints

» Automation of data collection and entry

s Fase ofaccess to samples

In using an online questionnaire all of the above advantages were realised, with a low

response rate’ from the questionnaire being the only limiting factor on the outcome,

Sawicki and Peterman (2002) note some 1ssues associated with using emails in a survey
relating to the use of P-GIS, also reported a low response rate. Some mail lists do not
submit surveys, and the abuse of email as a form of advertising has resulted in doubt over
such a means of communication, resuiting n people being less inclined to pursue such a

survey.

While the number of responses does not allow for statistical tests of any significance the
generalisation and comparison of the responses provides sufficient infonnation for
interpretations to be made from the data. The following section (4.1.2) explains the

structure and content of the onling questionnaire,

" The :nitial respons: from the online questionnaire was enly 17.5%. Mo responses were ganod throtph
phone calls smd mectings with sorne of those mutially emailed, providing for the over all response rate of
27%.
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4.1.2 Content of the questionnaire

The questionnaire was structured with a view to reduce complexity and the amount of
time required for participation {See Annexure A). The questionnaire was compnsed of
six sections with questions on the following themes;

General information regarding the respondents work, relation to health and their sector
of operation (NGO, government etc).

Techaical information on G18, including software used, wheiher a web server is used
and the method of data storage.

Information regarding the general use of GIS, the spatial analysis teols used, data
sources and the outputs produced from GIS.

Information regarding future plans for GIS use, documenting specific plans to use
GIS in different ways, the potential for this and also the constraints that are hindering the
further use of GIS,

Information regarding commaunity involvement, determining whether communities are
involved in GIS related work, the benefits gained from this, and the respondents general
impression of participatory methodologics in GIS and health.

In additien to the questions, extra information explaining some of the concepts necessary
for the completion of the questionnaire were included (see Annexure B). The following
information sources were included as links to other web pages:

« I[nformation on participatory GIS

e Definition of parﬁcibatory GIS

« Case study of participatory GIS

e Health applications of GIS

* General uses of GIS

¢ Examples of community involvement n GIS (Higgs & Gould, 2001; Smith et al.

2003)

The following diagram (Figure 5) illustrates the design of the web based questionnaire.
The boxes in the drawing represent web pages present in the questionnaire, the bold

arrows indicate the flow of the questionnaire from section to section (web page to web
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page), with the plain arrows indicating links 1o additienal infermation {(included as pop-

up web pages).

1. General 2: Techmical 3 General GIS  ———
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b bt 5: Communily & Other
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Figure 5 Online questinnnaire: Web site design

4.1.3 Questionnaire sample profile

The guestionnaire targeted a specific sample proup. The sample was identified primarily
through a database of people potentially involved in GIS and health (Martin, pers. Comm.
2005). Other pariicipants were idenufied through web site searches and phone calls,
mainly to government health offices. Once the questionnaire was made available online,
emails were sent to all potential respondents. A total of 86 emails were sent to the

potential participants, making them aware of the questionnaire and providing a link to 10
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Sample composition
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Figure 6 Online quesikonnaire: Sample

The sample 1s represented equally by most stakeholders, with an increased response from

the govemment sector (see Figure &), This 15 seen as a combination of two factors: that

govemmeitt 15 begmning to embmace GIS technology, and secondly as a result of the

distribution of the questionnaire”.

4.2 Results of the questionnaire

The key results of the questionnaire are summarised int this section (a complele (able has

beent included in Annexure C). The results described focus on the following:

*

the manner in which GIS 15 being used,
the data bemng vsed in GIS,

outputs produced through the use of GIS,
the potential for further GIS use

the limitations thereof, and

participatory GIS practice

? I'he sample was ddermimed through a database of people myvolved m heslth amd G135, and no means were
available lo delermine the seelot/work myolvement of the enlire sample,
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4.2.1 Response: The use of GIS in health

A section of the questionnaire was dedicated to gaining insight whal GIS is used for in
health, This includes the areas of health that are impacied by GIS use and the specific
GIS tools used for such work. Such informaltion helped 1o provide a context for the
research and through the identification of the current uses of GIS, areas of further use
could be identified. This 1s based on the assumption that existent use m a certain Hield

would provide the necessary infrastructure and support for further use of GIS.

The following graph (Figure 7)1llustrates the areas of health that arc impacted by the use
of GIS within South Afnica. The results show a distinctive focus on planning and the
provision of health related services. Such a focus illustrates that this is an existent
practice in South Africa, and provides for the opportuntty to broaden the scope of

application,

Health related isstres dealt with

| Empowering communities
Disease distribution
\ Implementation
As required!Cthar
research

Senice prossion

planning

.00 5.00 1000 1503 2000 2500 2000 3500

Percentage

Figure 7 Online questionnaire; Health relaied issues

The information obtained from ihe quesiionnaire contradicts much of the literature and
some of the arguments presented in Chapter 2 {(section 2.1.2), A focus on the planning
and provision of health services is something thal has been reserved at most for research

and applications focused on the developed world (McIntyre et al, 2000).
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This is further rerterated by responses to a question requesting specific examples of

health related work completed with the use of GIS. The foliowing points provide some

heaith care application examples provided by the respondents.

Locating HIV/AIDS trials across the world

Assessing health needs for the purchase of health services

Determining catchments centres for lecal services and hospitals
Capturing health facilities and boundaries withmn which these facilities are
managead

Analysing patient flows across health district boundaries

The focus of GIS use, as expected from the sample, 1s on high level tasks and not day to

day management tasks.

To determine the level of GIS use, and the appropriateness of GIS tools to health, 2

question was posed on what GIS tools were used. For a large portion of the sample GIS is

usad

for the display or production of maps (30%), the most basic function of GIS

{Sawick: and Peterman, 2002; Sonth et al, 2003), Other less advanced tools idenufied
included statistical analysis and report production. A balance is created through the fact

that a number of the respondenis use the more advanced tools of GIS such as geographic

analysts, modelling and forecasting, representing 40% of the total response (see Figure

B).
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Figure 8 Omline questionnaire: GIS use

The full analytical capabilities of GIS are not realised by the majority of the sample
{52%). Other research has focused on the lack of analytical use of GIS, and tried to
promote this (Smith et al, 2003) The focus of this research is however on the extension
of GIS use for local communities, whether highly analytical or simply for the produciien
of maps

4.2.2 Response: GIS data sources

The data sources provide interesting insigh, especially in relation to the Promotion of
Access to Informauon Act (Republic of South Africa, 2000), over half of the respondents

make use of their own data, or private databases, and not publicly available mformation
(see Figure 9).
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Data sources
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Figure 4 Online guestionnaire: GIS data sources

The responses to Uns question cleatly indicate the need for tools to make relevant spatial
information available where that information exists. Thus promoting the access to, and
sharing of information, providing an opportunity for certain people to monitor and

understand the environment they live it

4.2.3 Response: GIS related outputs

Nearly 7{%% of the respondents make use of GIS for the production of paper based maps
and report related outputs {graphs and reports) indicating the use of GIS for its more

basic functuonality {(see Figure 10).
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Qutputs produced through GIS
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Figure 1t Omline questionnaire: G15 outputs

The use of paper based maps is perhaps indicative of the lack of access to technology
within Scuth Africa. The necd to communicate information held on maps is also made

clear through this resuli.

The emphasis on the use of GIS in less advanced manners as well as the need to
communicate the information held on maps to a larger audience reflects the focus of this
research. And the less advanced features of GIS are advocated for the sharing of

information, extending the use of (IS to new communities.

4.2.4 Response: Potential for further GIS use

The majority of respondents make use of the basic functions of GIS (60%), such as the
creation and display of maps, but many see the potential for more advanced vses such as
modelling, forccasting and analysis of varnious forms (see Figure 11), This may well be
related to the allure of the technology, as described in Chapter 2 (section 2.2). Reasons

for the lack of use of thesc tools currently are considered in the following scction (4.2.5),
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Potential for further GIS use
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Figure 11 Online questionnaire: Polential for further GIS use

In addiiion to those seeing the potential for advanced features offered through GIS
packages, a number of respondents see the potential for the use of GIS n a relatvely
basic sense, such as the analysis of stanistics and the production of maps and reports, This
illustrates, once again a need for the basic lols of GIS to be made available to users, with

the more advanced lools not being seen as a necessity to the population al large.

4.2.5 Response: Limitations on further GIS use

Participanis were asked to identfy what limiiled them from using GIS in a more effective
manner. The most promiment feature was the affordability of software, often assumed to
be necessary (o access a GIS. The other prominent response (o this question was a maiter

of human skills, represented by 40% of the respondents (sec Figure 12).

This supports the need for GIS to be made available in terms of cost and also in lerms of

usability, The GIS prototype was developed with these two facters as guiding principals.
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Figure 12 Online questionnaire: Constraints on GIS use

Affordability was addressed through the use of an open source development
methodology'® The GIS also aimed to negate the need for human skills through the

development of a basic user interface, Chapter 3 addresses thesc factors i further detail,

4.2.6 Response: Participatory GIS

The participatory GIS section of the questionnaire aimed to gain insight into whether
communities were involved in GIS within a health context. It was designed to deduce the
possibilities of such participation by gaining insight into the manner of participation, as

well as paining perceptions on the practice of P-GIS 1n health.

A relatively large number of participants involve communities in their GIS related work
{over 25%), however in most cases merely for the provision of data (60%). ‘The term
community was defined broadly™ for the purposes of the questionnaire and this may have

played a role in the large number of participatory projects within the sample,

* Open source software providing an affordable solution is & debatable topic and this is addressed finther
n Chapler 5.

53



An understanding of community participation i GIS was pained through questions
reparding the potential benefits for both parties (the organisation and the community).
Benefits noted for organisations vary greatly, wiih two contrasting sets of responses, The
first being “users” of the community, gaming data from the community and surveitlance
theteof Similarly the benefits for the commumity are seen as employment, the provision
of services or it not bemyg beneficial at all. The second group of responses reflects the use
of participatory methodologies to create an understanding, forming parinerships and
providing objectivity within their organisation, Furthermore Participatory GIS 18 seen as a
methodology that can provide an opportumty for participation in decision making and
enhancing perceptions. This contrast illustrates the two extremes of participation possible
in participatory (G1S as discussed in Chapter 2 (section 2.3).

Questions were posed on the mitations to community mvolvement n GIS related work,
the results acting as a precautionary guide to the development of the GIS prototype. The
responses emphasised the human factors in the equation, map readmg, training,
mexperience of technology and skills being amongsi these. [t s felt that these could be
reduced through the use of a simpler and more user friendly GIS than the typical
commercial GIS used by the majority of people and orgamsations. The limitations

displayed in Figure 13 once again emphasise the need for a simple, user friendly GIS.

' A commemily is delined according factars that pravide for the sharing of commoen experiences aud
perspectives. This commonality is provided through physical prosimity to each other, or throogh other
forms of mitevacton such as professional. sactal of spiritual relationships (Craig et al, 20027,
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Figure 13 Online questionnaire: Limitations on community invoh ement in GIS

Finally, to consclidate the contextual mformaton gained from the questionnaire,
guestions relating to perceptions of P-GIS in health were presented. Figure 14 illustrates
the respondents” perceptions of how health may benefit from participatory GIS
methodologies. Most of the respondents (85%) felt that there 1s a potential for P-GIS
methodologies 1o be used in healih, and that 11 could provide for improvements especially
in the arcas of discase management and service ptovision, once again indicating the
management of health related services as a priority, and adding potential for participation

in such a project
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Figure 14 Online questionnaire: Health henefits from P-GIS

4.3 Discussion and implications of the results

The results presented above provide information on the use of GIS in health in South
Africa, the level of use, the limitations placed on the further use and the extent to which
communities are involved in such work. in terms of providing a contextual backeround to
the use of GIS in health in South Afnica the results may be summarised as follows.

» There is a focus on the use of GIS for the management and planning of health
related services,

+ GIS is used mainly for the display and printing of maps, while more advanced
tools are used and desired in a few of the cases, the majonty of users only require
and use the less advanced fealures of GIS

e The limitations on the use of GIS are relazied mainly io human skifls and the cost of
GIS. Despite these issues 96% of the software used by the respondents is
commercial and over 80% use a GIS that provides extensive functionality, and thus

requifes a degree of skill to operate.

The results presented are in contrast to the assumption that GIS and health in the

develeping world focuses on epidemiologeal matters (Mclntyre et al, 2000), and that the
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use of GIS for health services monitoring and management is limited within this context.
GIS is used by the majority for health plarining and services management.

Smith et al (2003) note that the full potential of GIS is yet to be realised in terms of
advanced use and application. Houghton (2004) reflects similar remarks with respect to
Ireland’s use of GIS in health, noting that GIS is primarily used for “creating pretty
pictures,” and ignoring the analytical capabilities of the technology. This research aims to
extend map making abilities to a larger community.

The results here show that GIS is generally used for the creation of maps, with the
exception of some more advanced users. However, when considering the limitations on
GIS use, human skills were the biggest problem. It is therefore suggested that the focus
be on the use of less complex GIS, focusing on map making and report production.
Furthermore, and with a focus on the use of GIS at a local level, the coordination of GIS
use across various groups, as mentioned by Houglhiton (2004), may be a more appropriate
focus than increasing the complexities associated with the analytical functiohs of GIS.
These arguments are explored further in the penultimate chapter of this thesis (Chapter
6).
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Chapter Five: The Development of the GIS Prototype

This chapter outlines the development of the (IS prototype, explaining what drove the
design and the elements that make up the system. The design of the system 15 based
primarily on the following results of the online questionnaire:
= Affordability, allowing the system to be available at a minimal cost to all potential
users
» Accessihility, providing a system that is accessible to the broadest possible
audience.
= Simplicity, providing for nser friendliness for less skilled users, and those that only

require basic GIS functionality
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Figure 13 Research aims and processes: GIS prototype

Open source soltware was identified as a means to address affordability, and is discussed
with respect to its prospects within South Africa. In terms of providing access to the
prototype, a web-based system was deemed Lo be the most appropriate, and this is
discussed in terms of its relevance to South Africa. Finally the functionality of the G15
prototype is introduced.

The system described in this chapter 1s 5 prototype. Prototyping is the process of putting a
working model of a product together, in order to test vanous aspects of the desigm to gain

feedback from potential users of the system (Argent & Grayson, 2001), The advantage of
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using prototyping is that the system can be easily changed, and it encourages
participation from both potential users and the developers of the system.

5.1 Open source software in South Africa

The use of open source software in the development of the GIS prototype addresses cost
for the end user, and also promotes participation. These features are addressed in this
section in light of the advances of open source GIS.

Open source is a software development methodology (Christl, 2006) relating to the
freedoms associated with accessing to source code and being able to alter this in any way
to suite ones needs (or the needs of a specific community), and does not directly relate to
free (as in cost) software. While this may seem contradictory, the use of open source
software has been seen to have long term financial benefits.

The definition of open source software is based on the freedom of accessing to the source
code and the licensing of open source programmes. The Open source initiative (2005)
defines open source software according to the following characteristics.

o The source code of the product must be made available

o The license must allow unlimited redistribution of the product

¢ The license must permit the creation of license free derived works

e The license may not limit how, where or by whom the product can be used

Certainl departments within the South African Government have been actively trying to
promote the use of apen source software, and there are a handful of organisations making
use of this software methodology in South Africa'? (Levin et al, 2005).

While there are instances of its use in South Africa, until receatly there has been no direct
policyconcerningﬁxeu.‘:e,orstindardsofuseofopensOureesoﬁw;reingovanment,o;

12 These include: The Department of communications, the CSIR (Council for scientific and industrial
research) the National, and some Provincial Departments of Health.
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any other institutions (South African Government, 2005). 2007 has seen the approval of
the first formal policy within Government pronioting the use of open source software
(Fleming, 2007)

The new policy states that FOSS (Free and Open Source Software'”) will be implemented
in all government departments, unless a proprietary counterpart i demonstrated to be
significantly superior. Furthermore all future software development to be completed for,
or by govemment departments will be done in accordance with open standards.and a
FOSS license. (Republic of South Africa, 2007).

The approval of the policy is a result of the realisation of a8 number of advantages open
source software has to offer, especially within the South African context Fleming (2007)
notes a number of these:
o All GIS data formats can be read and written by FOSS GIS software
(interoperability)
o Open source software is cross-platform (not dependant on a specific operating
system) '
o Free as in cost (no license fees) '
¢ Free as in freedom to modify the programme (through the availability of the source
code)
¢ Money previously spent outside South Africa on license fees, is spent on
developing local skills

The interoperability (ability to interact with other programmes) of open source GIS
software is an aspect that is particularly advanced, while proprigtary systems remain
essentially closed to sharing information with other software (Dunfey et al, 2006), open
source standards have allowed for greater sharing of information to a wider audience.

13 FOSS is a synonym for OSS, the only difference being what is emphasised by the acronym (freedom as
in libre (OSS), or freedom as in gratis (FOSS)).
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There is some debate over the cost of open source software. There are no costs for the
implementation or use of open source software (Mitchell, 2005). The only costs that are
associated with it are for software developers (if modifications or further development is
required). It is generally accepted that open source sofiware will be more affordable than
its proprietary counterpart in the long run (Ismail & SAPA, 2007), this in addition to

other advantages of open source.

The final advantage noted is of particular relevance to South Africa. It concems the
development of local skills through the implementation and continuous use of open
source software. Open source software, through allowing access to its source code
provides for the development and honing of local skills (Fleming, 2007) which in turn
will enhance the software and support for it (Ismail & SAPA, 2007).

While open source software provides a number of advantages, there are some

" prerequisites for the effective use and implementation thereof. The main fuctor is that of
user buy in and interest, and the skills of those responsible for the technical side of
software development (Lin, 2007). Open soyrce software, in comparison to proprietary
software, does not guarantee formal user support, and without technologically sayvy staff
projects tun the risk of failure. The participatory process in which the GIS prototype is
being developed hopes to nullify these limitations through creating enough interest to
sustain the use and further development of the system. *

Open source GIS software has developed to such an éxtent that it is said to have equalled,
and possibly exceeded some of the functional abilities of proprietary GIS in terms of
web-based capabilities (Kamel Boulos & Hondam, 2006).

5.2 Web based GIS

The influence of the internet and the World Wide Web (www) has had a profound impact
on all information technologies. The influence on geographic information systems is no
different (Dunfey et al, 2006). The internet has changed and revolutionised the manner in
which data, and specifically spatial data and processing abilities are accessed, shared and
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manipulated (Peng & Tsou, 2003). The influence of the intemnet on GIS is so immense

that it is stated that one of the most important features of GIS is its ability to share

information across the internet (Kamel Boulos & Hondom, 2006). The sharing of

 information for health management is a key component of this research and the GIS
prototype.

In terms of providing accessibility, the internet is seen by some as the most egalitarian
method of sharing software and information (Leitner et al, 2002). While this statement
may be questionable in the South African context, the potential users of the GIS
prototype all have access to the intemnet (See Chapter 6, section 6.3) The internet
furthermore provides a mears through which the results of GIS analysis resulis and
spatial information can be shared with a wide andience (Peng & Tsou, 2003), without the
prerequisite of having GIS experience. This allows access for communities, and not only
professional or experienced GIS users, providing a means to reach another goal of the
GIS prototype.

5.3 The potehtlal users of the GIS prototype

The GIS prototype was developed to be used by community members who can benefit
from having access to information. While it is assumed that a large portion of the
population could benefit from such access (and the indirect benefits), access to the GIS is
limited by some factors. The users of the GIS prototype require:

e Access to the internet

e Some form of computer experience (the level thereof is determined in the usability

testing phase of the research)
o The ability to read a map (map literacy)

The following diagram (Figure 16) represents GIS users within South Africa. The current

GIS users (top tier) have established GIS skills, access to GIS software of their choice
and data. The second tier “potential GIS users” represent people who do not currently use
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(IS, but have basic computer skills and access (o the intemet, allowing them access to

the GIS prototype being descnbed.

' Potential GIS Users L‘

Entira Population [J

Figure 16 GIS prototype potential wsers

5.4 GIS prototype functionality

The functionality of the GIS protoiype was based on a premise of simplicity, addressmg
the issue of users skills. The data displayed through the prototype was based on the
responses of the questionnaire, and focused on basic health services, such as the
availability of water, electricity and sanitation, A technical descniption of the

development of the (IS prototype has been appended in Annexure D,

The GIS protoiype displays a choropleth map, a mayp that illustrates the rate of a
phenomenon over a certain area. Choropleth mapping 1s an effective tool for viewing
patterns within a data set and are commonly used for visualizing socio-economic
palterns, disease and various other human geographic variables. In addition to these
charactenstics choropleth maps have the added advantage that they are familiar fo a wide
audience (Boscoe & Pickle, 2003), increasing the appeal and usahility of the GIS
prototype.

Boscoe and Pickle (2003) idenufy a number of desired charactenstics of choropleth
maps, including a high degree of spatial resolution, altowing for mere details and
potentially more patterns to be presented on the map. A second desirable feature of

choropleth maps in that the population and area sizes are homogenous, 50 that the number
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of cbservations is equally spread over equal areas on the map. Failing this, the areas with
the smallest populations, and the smallest areas will show extreme values. 1n order to
reduce this, the areas were identified through the use of wards, which have approximately

the same population size.

It is unfortunale, but integrating all the desirable features of a choropleth map on one map
is not a possibility {Boscoe & Pickle, 2003 ), and 1t 1s thus one of the aims of the case
study to determine which features are priorities 10 the users of the GIS prototype. The
tnitial aim of the prototype was one of simplicity, and thus a low spatial resolution was

selected, as well as areas that would be farmhar to the users.

The prototype allows for the display, editing and updating of data through a relatively
simple user interface, The processes that would take place in a typical sitzation are
explained with the aid of screenshots of the GIS prototype’s user interface in the

following paragraphs.

Screen 1:

The first page (Figure 17) presents a map of South Africa with aggregated data for the
entire country. On the right hand side there is an eption to change the mdicator beiny
displayed (Water, sanitation, electricity), the user may also view this information in table
form at the bottom of the page being displayed (Figure 21). On the top left hand side the
user may select the province to be viewed {only Westem Cape available in prototype).

Once the user selects the appropriate province Screen 2 appears.
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Figure 17 G1S prototype: Screen 1

Screen 2:
Fizure 18 displays the map zoomed nto the selected province, the satme functionality 15

available as was for Screen 1 {Changing indicators, viewing tables). The scale of the map
allows for data to appear aggregated at the district level. The user is prompied to sclect a

municipal area to view, once this 15 deng Screen 3 15 loaded.
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Figure 18 GIS prototype: Screen 2

Screen 3:

This screen (Figure 19) once again provides the same functionalily as the previous cnes
(indicators, viewing tables} 1t is zoomed to the extent that the municipal area is visible
within the screen, and the data is agaregated as such. Once again (he user would select
either a ward (in the case of selecting Oversirand on the previous page), or a sub-council
(if Cape Metropolitan was selected Once this has been selected Screen 4 1s loaded and
displaved.
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Figure 1% GIS protetype: Screcn 3

Screen 4:

This is the final extremity to which the data included 1n the GIS prototype can be viewed
{Figure 20), at the ward {or sub-council level). It 1s at this scale that the potential users of
the GIS prototype operate, and were expected to use the data. While this level of spatial
resolution may be less than what is desired it 1s based on what data was publicly
available. It also cxpected that the potential users of this system would have access to, or
be in a position to generate their own data, providing the opportunity for them to enter it
into the system, thus making it available to other stakcholders, Screen 5 displays the

manner in which this may be done.
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Figare 20 GIS prototype; Screen 4

Screen 5:

Screen five (Figure 21) displays a table similar to those present in every screen, but at the
ward level displaying sub-places. The table allows for users te enter their own data or
data collected by the community. Through doing this thev may challenge the status quo
of information used for planning and the delivery of services. The users may also run
“what if"” scenarios by entering data and seeing the effects of this on the map. Once the
data has been entered an updated version of the map appears representing the newly
obtained data.
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Figure 2t GI5 protatvpe: Screen 5

‘The functionality provided by the GIS prototype 1s simple yet allows for the display,
shanng and gaining of mformation. The data curently presented through the GIS 15 of
the basic health services as are provided by municipalities across the country, and scrves
to provide an example of what information can be displayed through the system. The
following section (5.4 1) explains the daia made available through the prototype mm more

detail,

5.4.1 Data availabie in the prototype

‘The data displayed by the prototype is based entirely on that gained from the South
Afnican census of 2001 (Statistics South Afrnica, 2003), and consists of three different
catezones: the availability of water, availability of water bome sanitation and the
availability of electnicity. The catepgorics displayed are aligned with the health related

services that municipalities are responsible for (TAC, 2006), they are furthermorc
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featurcs that are understood by, and rclevant to most people, ensuring that all those

involved in the testing of the GIS prototype understand what is displayed on the map.

The spatal level of the data displayed in the GIS prototype is that of the “sub-place ” Sub
places are caiegorized and named according to the name of the suburb, electoral ward,
village, farm or informal settlement (Statistics South Africa, 2003), covering populations
of at |cast 500 people (Grobelaar, 2005). The sub-places are displayed within the borders
of the wards, or sub-councils, as defined by the municipality responsible for the area.

Figurc 22 illustrates the spatial ticrs of the South African census.

SOUTH AFRICA

Sa by
Felumizipaliey

=y Pvaee a
Elpg bt Lal Dotk

Edcionsl Wiord

B T

Figure 22 GIS prototype: Census data hierarchy (Statisties South Africa, 2003)

The spatial hierarchy of the census 2001 consists of ninc levels {as displayed in Figure

22}, with one level m the process of being developed (Grobelaar, 2005) at the ime of the
GIS prototype’s development, that of the “small area. ™ Therefore the lowest level of data
available publicly 1s that of the “sub-place” level, the sccond tier of spatial erarchy and
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therefore aggrecated from the first tier, the enumerator area {Grobbelaar, 2005). The
reason for anly this level being made available is Lo prevent the passibility of identifying
individual househoids. which 15 possible when the data 15 available at the enumeration

area level,

The aerial units of the GIS prototvpe are fixed, but it 13 envisaged that these would be
altered according to the users needs as they become apparent through the participatory
design process. The same applies for the data displayed in the GIS prototype. and as
netwarks develop and participation 1n terms of data collection increases a variety of data

could be made available through the GIS.

5.5 Conclusions and discussion

This chapter outlined the development of the GIS prototype, miroducing the components

and tools that it is based on, as well as the functionality of the system.

The development of the GIS prototype represents a product of the online questionnaire
presented in the previous chapter {Chapter 5). It combines the development tools
available to provide a system that 15 accessible and affordable. The potential for the use
of open source and web-based information systems 1s being realised growimngly, and the
GIS prototype aims to provide an example of an application that may fulfil the necds of

local administrators and communities.
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Chapter Six Case Study: Overstrand Municipality

The case study of the Overstrand Municipal area was used to measure features associated
with the usability of the GIS prototype. This allowed for information to be gained on the
role that the prototype could play in the management of health services wathin a specific

context

This chapter bepins by considenng the study area and the research methodologies used.
The results are then described in terms of the information flow and communication
between the samples (municipality and community) studied. The results of the usability
testing are summansed m terms of the usablity, leamabihity and the functional and data
requtrements of the (IS prototype. The cases and the convernience sample are used as
comparaitve measures of the GIS prototype, allowing for the relative measure of the

usability of the system to taken'®,

The chapler concludes by summarising and interpreting the results, drawing conclusions

on the usability of the prototype and the methodologies used in the testing.

Cum GIS aidl the mmagement of Becth servdve delivery of local cormunity level in Sk Afrca throuph promoting
Mz vivar careed shxaring of velevart sparial ared now-sposiad information? Hew com this e aclieved within o partivipaane
framewark?

v

Vavrbrlae dovichgrncot ol o ———et  Testing of the peotalypo
B prloiype

CAims The swirent use oGS
LD health

CHlS development !

Figuere 23 Research aims and proeesses: Usability testing

“ The usahility of a svstem is highly dependant on the contexl and prrpose of use and thus eannot be
compared to other svstems in other environments; the usability of the systemn has thwrefore been measured
for two different cases within the same context. providing comparable usabnhiy results,
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6.1 Background

This section introduces the study area, providing insight inte the municipalities and
community structures, Consideration is given to the data collechion methodologies used

in the case study,

6.1.1 Local government structure in South Africa

The structure of local govemment 1n South Africa is defined in the Municipal Structures
Act (Republic of South Africa, 1998). The municipal system consists of three tiers, and

municipalities are categorised as enher A, B or C, explained in Table 2.

_Table 2 Municipal categorics

Category A A municipality that lias exclusive pnunieipal execuiive and legislative
{Local municipality} awhonly m 1is ares
_Ca_ttgon B A mumietpabity thal shares municipul executve and lepislutve suthonty m
! (Local municipality} 1ts areq with a eategory C municipality with wheose area il falls

; Category C A municipahity that has mumeipal exceutive and logislative awhonily m an
i {Dhstrict mundei pality} areq that mehdes more than one municipality

{Municipal Structures Act, 1998)

The role of the local povernment at districi municipality level 1s to work together with the
local mumicipalities within the district in order to ensure that all have access to equal
services and resources, The local municipahity 1s respensible for the provision of services
at a local level, amongst other administrative duties. Services include water, electricity,
sewage, sanitation, refuse removal, fire fighting, public transport, local tourism and

health services amongst others.

6.1.2 The study area

The Overstrand 1s situated m the Western Cape Province and 15 the central authority for
the Overberg district municipal area. The Overberg District municipality {Categery C) is
the highest level of local authonty that govems the study area and surrounds, The district

municipality govemns the follewing local mumeipalities: TheewatersKloof, Agulhas,

73



 Chaptar & Case sudy. The Oversiand Mniopaly

Swellendam and the Overstrand local municipalities (Category B) see Figure 24. Within
the Cverstrand local municipality further tier of local municipalines (Category B) exist in
the towns of Gansbaai, Klemmond, Stanferd and Hermanus from which the Overstrand

municipality operaics.

Usability Testing Study Area

Al

1 i

V{f"’f{i y 1

4 WESTERN CAPE ¢

e s

B Oveebery Dimeict Mumicielity I

- Drwmewtrand Lecal Municipality ‘

Figure 24 Stdy area

The Orverstrand Municipality 1s the admmistrative and developmental centre of the
Overberg Distriet. Driven by mainly by tourism, the area boasis the fastest economic
arowth in the Overberg District {Overstrand Municipality, 2006), The Overstrand arca
also boasts a population with education levels and skills that exceed the average for the
district as well as that of the Western Cape Province (Overstrand Municipality, 2006).
Whilc the arca stands out in temms of economic performance, education and skills, the
social development of the area 15 generally on par with the surrounding municipal areas

and the Westermn Cape Province {see Overstrand Municipality, 2007 for more details).

The representation of a broader area as well as the potential to influence other areas were

key factors 15 using the Overstrand as a study arca. A further factor that adds relcvance to
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the area 1s a focus on community participation from the Overstrand Municipality. The
mumicipality has a ward committee structure in place, allowing for, and promoting

participatory decision making within the area (explained further m the following
paragraphs).

The Overstrand district municipality 1s separated into political and administrative sectors,
these are iHustrated in Figure 25. The political structure is concemed primarily with
developing policies and by-laws, and implementing strategies to implement and monitor
these. The administrative structures serve as the operational side of the municipality and
are in place to implement and manage policies brought down from the political structures.
Service provision and other functions mentioned under the duties of local municipalities

are also carried out by the administrative sector of the municipality.

A part of the political structure of the municipality is the ward committees. these serve as
a tool for participatory planning and involvement in the municipality. The ward
committees are made up of community members and ward councillers, who act as a link
between the commumity and the munmicipahity (see Figure 25). Ward commiltees are
unigu¢ to the Overstrand mumicipality, at least within the Overberg district, and provide
an opportunity for participatory and sclf governance. This 1s the area in which this
research aims to have impact, using information to increase the communication and

coilaboration between the community and local government.
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Figure 25 Overberg municipal communication structare

6.1.3 Data collection

The data collection for the usability testing of the GIS prototype included the use of
interviews, questionnaires and task analysis All of these processes were completed in
one silting with a participant of the research (See photographs m Annexure ),

The participants have been grouped to represent two cases within the case study (see
Table 3}
* (ase of mumcipality using the GIS prototype as an information toel. The
municipality 1s case is represented by a number of municipal officials including
those who, deal with planning of services and service provision, those who deal
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with community invelvement in decision making and those responsible for the
ward commuittess.

~» Case of the community using the GIS prototype as an information tool. The
community is represented by, and himited to chnic personnel, those responsible for
the management of clinics and sisters at the clinics, the community 15 further
represenied by community organisation members and members of ward councils

within the study area.

The patticipants of the research represent potential vsers of the GIS prototype. The
following table (Table 3) further explains the composition of the groups (municipal siaff,
ward councillors, clinic staff and the convenience sample). Each of the groups represenis

one of the cases bemng studied; the Table indicates this in the final column,

Table 3 Usability testing and case sfudy rescarch participants

Participating group | Number | Area , Case
Municipal staff ; 4 | Hermarus 10 2o
A Wi : Municipality
Hemmanus, Gans Bay, Staniord,
Ward councilors 5 | Kleinmond
Hermanus, Stanford, Kleinmond,
Clinic staff 7 | Zwelihle, Onrus, Hawston Community
Community IE
members o _4 | Hemanus ‘
Cnly included in
Convenience sampig | 10 | Cape Town usability testing

Municipal staff includes area managers of the mumcipality and those responsible lor
promoting community participation in decision making,

Ward councillors provide a link between the community and the municipality, they are
responsible for providing a means through which communities can participate in decision
making within a certain area,

Clinic staff consists of sisters and clinic managers working at clinics within the study
area, clinic managers are involved in decision making in the clinic and community.
Community members were sourced from community organisations within the

Overstrand, this group also includes members of ward councils within the area.
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The convenience sample includes students and professionals who were not involved m
the resaarch or development of the GIS prototype (included only mn the results of the
usability tests). The conventence sample has been included in the analysis of the results,
providing important comparative values for the usability testing. Fipure 27 illustrates the
usability testing process in the order in which they took place (from 1 to 3); these are

further explamed in the following paragraphs.

All of the participants were located withm the Overstrand municipal area representing

thosc within Hermanus town and the surroundmg areas, indicated m Figure 26.

# Twwnnmgs imvolvsd i s b0y testing

Figure 26 Case study: Towns and arcas surveved

The usability testing process 1s summarised by the following dragram (Figure 27). Each
of the processes [bllowed on from cach other as indicated by the numbers m the diagram.

The usability testing process 15 further explained in the following paragraphs.
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Figure 27 Case study and usability testing data collection methodolgies

1. Structured interview {Annexure F)
Interviews were designed to sain msight into the manner 1in which mformation is shared
and gained between the municipality and the community. The information gained from
these interviews 1s presented as a beginning to the case study of the Overstrand,

illustrating current information and communication flow between the cases.
2. Participant questionnaire (Annexure ()

The general information questionnaire was concerned with sathering the participants

level of computer use, age gender and area of work. Providing a measure through which

79



Chapter §: Case study: The Oversirand Municipadity

the usability of the GIS prototype could be compared. The mformatien gained from the
questionnaire has been combined with that of the usability task analysis.

3. Usability task analysis (Annexure H)
The task analysis allowed for the identification of specific problems the users may have
with using the system’s interface  The issues identified aim to guide any further
development of the (GIS prototype. The tasks alse allowed for the measurement of time
required for the user groups to complete the tasks, This measurement was compared to

the users’ level of computer use and education and other variables.

The task rating queshionnaires were completed after each of the tasks. The users rated the
(515 prototype m terms of 1ts consistency, simplicity, effectiveness and their overall
satisfaction. These are a direct measure of the users perceptions of the systems usability
and ability to suite their needs. These measurements have been combined and used to
represent the overall human influence on the GIS prototypes ability to perform a task, this
i5 called the Human Factor Score (HF5). This measurement was compared across the

variables gained from step 2 of the data collection, and also across the two cases.

4. Post test guestionnaire (Annexure 1)
The final questionnaire used was a SUS (System Usability Scale) questionnaire. This1s a
Likert scale (Brooke, 1996), in which the participants rate the system gecording to a
broad set of questions. This is a measure of the overall usefulness, ease of use and
appropriateness of the system. This measurement was compared across the vanables

gained from step 2 and the cases.

5. Post test interview (Annexure )
The final interview of the testing process was aimed at determining the functional and
data requirements of the G1S prototype as well as the potential users’ perceptions of the
systemn and testing process. The functional requirements and data needs are documented

according to user group {case), guiding further development of the GIS prototype for
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each group. The overall perceptions of the system are documented in the final paragraphs

of the results section (6.2.7) of this chapter.

6.2 Research results

The results of this phase of the research have been divided into three separate processes,
the identification of nformation 18 accessed and shared, the testing of the usability of the
GIS prototype and an assessment of the funclional needs and data requirements that
would he required 1o mercase the cffectiveness of the GIS prototype. Figure 28 illustrates
thesc processes, and shows the research tools used for each step as well as the

participants in cach of the research processes.

Usability testing case study: Hermanus

Research process Research Look Participants

{ Municipal managers

Information tlow ;. Ward counciloes
MR N e Ee T £ linie staft

ommienily

| Wwoanal cowenurors
| EFTE SR TR RS

Usahility testing ' | Clinic statt
LS RAN RS

Community

1 5 2 : | 1 ward coumilers I
Funetional and data o
A Chme =l T
neds assessmenl ] :
| ' 5 |

{ fCommunity

Figirre 28 Case study and usability testing methodologics
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6.2.1 Information flow

This section outlines the manner in which communities and municipalities share and
communicate information Tt serves to provide a context to the case study being
presented Through this it is possible to identify areas in which the GIS prototype may

play a role in increasing the access to information,

A comparative anaiysis of the information flow structures between the two cases (the
community and the municipality) is presented. The raw data that contributed to this

analysis 1s in Annexure K.
Figure 29 shows how health related information is shared between the municipality and

the community. The diagram illustrates the tools available for communication, and

whether they are used or not (an arrow indicates the use of the tool).
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Mumcupahty and the Community
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Figure 29 Case study: Information flew between the municipality and the community

municipality.

The mumcipahty identified a number of ways in which informatien is provided for and
received from the community (ndicated with arrows connected to the municipality).
Some of these methods of information transfer were noted by the community (such as
community and ward council meetings), however no other [ormal wavs of receiving
information from, or providing infornration to the municipality were noted. The only

ways in which mformation could be gained werc through phone calls or visits to the
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The communities did not mention any structure whereby information held couid be
shared with the municipality. This is in contrast to the municipality’s perspective as they
identified a number of informal manners in which this is done (scc the “recetved” arrows
in Frgure 29). A nomber of the community members noted the lack of provision for
mnfermation to be “fed up” to the municipaiity. Additionaily a number of the community
members felt that the information that is available from the municipality could of more

relevance and up to date than what s received.

The responses gained illustrate the lack of (or perceived lack of) ways in which the
commurity can offer information to the municipality. This research aims to fiil this gap
by providing a tool (the GIS prototype) for the management of information, and also a

sense of ownership through a participatory design process,

Identifying the current information systems used by the cases formed a part of this phase
of the research. The municipality make use of a number of systems, however these
remain closed to other users and are concemed with specific tasks, mostly related to
opetations management and engineering. In contrast those in the community do not make

use of information systems for their day to day tasks.

The only common system noted by the two cases was the use of the intemet. The
murticipality noted their website as a source of information for the community, and alse
make use of the intemet for ad hoc searches depending on need. The community did not
note the use of the Oversirand website'’, but do make use of the mtemet for ad hoc

searches.

1 The information provided on the website {www, overstrand. gov. za) is limuted and centred aromnd recent
news and events within the ares. The municipality’s web sile includes links Lo services and documents,
hewever many such links end without prodlucing any meaningtul information, and the site is 3 work in

progress (Accessed Aupnst. 2006,
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6.2.3 Usability tests

Usability tests of the GIS prototype provide measures of the system’s ability to fulfil the
needs of the potential users, Factors that influence the usabibity of the GIS prowotype have
been measured and arc discussed. The usability of the prototype 15 then considered
through a companson of the cases (and the convenience sample). The functional
requirements and data needs of the cases are considered, illustrating possible avenues for
the further development of the GIS prototype. Finally the participant’s views on the use
of GIS for community participation are considered. Tables with raw dala gamed from the
task analysis parl of the usability testing are appended 1n Annexure L.
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Figure 3 Usability testing: Time taken for tasky (educativn)
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Figure 31 Usability testing: SUS and HFS indicators {education)

Education level (see Figure 30 and Figure 31) does seem 1o influence the user's

performance on the system, as well as the user’s perception of the system, with time

_Chapler 6: Case study: The Overstrand Municipality

Questionnaire scores (education)

Tasts

@ High school
B Tertiary |

taken for the task generally longer for the high school graduates than those waith a tertiary

education, and the SUS and HFS being lower This is a resuit of the general skills gained

through education and 18 an expected cutcome.
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Figure 32 Usability testing: Time taken for tasks (computer expericnes)
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Figure 33 Isability testing: SUS and HFS indicators {computer experience}

Previous expenence in computer use (see Figure 32 and Figure 33) has a minimal effect
on the system’s usability, with those experienced in coding and internel use performing
better than those with word-processing expenence only. It is Interesting that those with
experience 1n using the intemet slightly out performed those with programmmng
expenence. This iltustrates that minimal computer skills are required lor the use of the

GIS prototype.
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Questionnaire scores (age)
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Figure 35 Usability testing: SUS and HFS indicators (age}
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Figure 36 Usability testing: Time caken for tasks (zender)
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Questionnaire scores [(gender) i
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Figure 37 Usabilily testing: SUS and HFS indicators (gender)

Age and gender (see Figure 34, Figure 35, Figure 36 and TI'igure 37) show mimimal
vaniations, those at the two extrermities of the age groups performed most effectively,
Ilustrating that age 1s non influential in the usability of the system. The female user
group performed penerally better than the male counterparts, however percerved the

system to be less valuable, both meassures are however mmimal and msignificant.

The measures 1llustrate that the usability of the system 15 generally high, and is not
influenced by user charactenistics in any significant way. The most influential factors are
cducation and expenence in using the internet, which mdicate that basic computer

cxperience provides an advantage m using the (AIS prototype.

6.2.4 System short term learning

What influences the usability of the system is of interest, yet more valuable s a measure
of the ability of the users to leam the system. The firsi task mvolved the identification of
two areas, effectively repeating the same 1ask twice and providing a measure of how easy

it is ta leam the system.
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Table 4 Usabiity 1esting: Average time for tasks and indicator seores

Task 1{a)
{Mins.)

Task 1{b)
{Mins.)

Time/Score | 0.8

327 083

Difference | Task 2 '
(Mins.} | (Mins)) | SUS ' HFS
244 267 | 6850, 7833

The difference between task 1(2), finding area 1, and task 1(b), finding area 2, is

monurnenial (over two and a half minutes difference), and shows that the system is

highly conducive to easy learming (see Table 4 and Figure 38)

The SUS score is nearly 70, showing a generally high regard for the systems usabihty,

The scores for the user groups are displaved in the Figure 39 and Table 4. The

convenience sample giving the system the highest SUS score, and the municipaities the

highest HFS. The scores do not vary greatly exeept for that of the community example,
which scored the lowest on both the SUS and HFS,
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Figure 38 Usability testing: Time taken for tasks (samples)
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Test scores (user group) |
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Figure 39 Usability testing: SUS and HFS indicators (samples)

The results of this phase of the research may be compared to external measures for the
initial measurement of the systems performance, it must be noted that this wouid be ili
advised If this was a continuous assessment of the GIS prototype. Results of SUS tests
performed within contexts that may be related to this research llustrate an average score
of &8 3 {Anand, 2005, Hvannberg et al, 2007). With an average score of approxmately
70, the (S prototype shows great potenhal, even in its early development stages. For
further comparisons in terms of such measurements [uture iesiing of the prototype is

required using the methodology provided by this research.

Most importantly, and relevant to this research are the compansons of the scores wilthin
this research and between the various user groups. Once agam a high level of consistency

1s noted, showing a degree of compatibility between the user groups.

6.2.5 Functionality and data needs assessment

The [unctional requirements and daia needs of the potential users were gained through
interviews held with the participants after the testing of the GIS prototype ([ull responses
are available in Annexure M). This aimed to shed light on the appropnateness of the

system, potential for the system to be used by the different user sroups as well as what
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could mmprove the system. The functional and dala requirements highhighted by the user
groups were highly indrvidual (see Figure 40 and Figure 41), and in many cases

illustrated the general lack of implementation of effective information systems.

Functionality - Usability

Scparate fnk to the takdes |

Sava butteh on the row in table

Zoom function oh map

Index te sheny Curment scale
Data needs to be accUrle | @ Community

@ Municipalities |

Short-cuts on the mep

Bakier imatrychions

Suggested Improvements

Fext button unckar

Descriptions of areds

i 4] 580 1000 1500 2000 2500 30.00 3B00
Percentage

Figurc Mt Usahility testing: System functionality

The above graph (Figure 40) shows the responses to questions relating to the design of
the prototype’s interface and functions thal should be present there. 1t indicates clearly
whal areas are in need of improvement and alteration, These are mostly related to
instructions on the use of the system, and the buttons used 1n order to change the data
displayed on the map. The following graph (Figure 41) describes further possible uses for

the system, and thus implies the data requirements that are required to fulfil these,
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Functionality - System Capabilities
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Figure 41 Usability testing: GIS prototype capabilities

The GIS prototype is heading in the right direction in terms of delivering statistical
information: however more detasled data would be needed (o fulfil the requirements of
the potential users, The community were the most active in terms of identifying possible
uses of the prototype and illustrated a number of possible uses [or the system in health
related activities. The results clearly show the dispamte perceptions of the possible uses
of the GIS prototype, and emphasise the use and development ol such teols 1n sﬁeciﬁc

WAYS,

The fact thai such a number of potential uses were identified is positive for the
development of the GIS prototype, This shows interest in the system from the potential
users, and a great potential for the system to be used across a broad base of users. The

uses identified by the users also correlate with conclusions drawn from the online
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questionnaire results, THustraung that the use of GIS for complex analysis and modelling

i3 not what is required, rather the use of GIS for the display of data and basic analysis,

The mformation displaved in Figure 40 and Figure 41 are considered in terms of the two
cases (the community and the municipality) The following improvements to the GIS

prototype were indicated by the participants:

Community:
¢ A save button after changes to the table have been made
» An interactive zoom in button on the map

» Bolder instructions are neaded

Municipality:
# A separate link should be provided to the tables

¢ An index showing the map scale should be included

Both cases:
# The next button should be changed
¢ Descriptions of the areas on the map should be provided
« Accurate data must be displayed

« Short-cuts should be provided on the map (click and go)

The following suggestions where made by the participants in termns of functionality and

data on the (G1S prototype:

Community:
¢ Links should be provided to other websites
s Tools for creating awareness wathin the community should be available
¢ Health management tools should be available (find patient, patient details etc)
¢ Communication channels between chinics and with the municipality should be

provided
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Identification of problem arcas {clusters)

Street maps should be included

should be included

Municipalily:

* Report production tools

« Aenal photography

s Investment information

* Joning data

Both cases:

« Time comparisons (then and now)

» More detailed data should be available

IMsease cluster identification/information should be included

Health services planning capabilities such as ¢limic placement and catchment areas

e Relevant and updated statistics should be displayed

6.2.6 Map use and appropriateness

In order to measure the effectiveness of the map display of the GIS, questions regarding

this were designed in a Likert style questionnaire, similar to the SUS questionnaire.

These responses have been manipulated to form a similar score. The score represents the

ease at which the map was understood, the dats displayed on the map and the suitability

of using maps for the purposes of the respondents. The following lable (Table 5)

summarises the results for the three vser groups.

Table 5 Map relevance score
User group Map Score
Clinics 7214
[ Municipality 6187
Community 5250
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The scores above can not be compared to external examples: however they aim to

provide a benchmark frem which future measures of this nature can draw on.

6.2.7 Impressions made on participants

The final series of questions in the case sludy and usability testing process were used to
gain an impression of providing information access to communities through a GIS
{mctuded tn Annexure M) The impressions gained from the participants in this part of

the research answer the research guestion’” in a subjective way.

The itmpressions left afier the usability testing of the GIS prototype are best described

through considering responses received in the interviews directly,

Should GIS be used by communities?

All of the responses 1n this respect were positive, with one of the community participants
commenting that “they {community members) need all the help they can get” The
murncipalities were positive, but with reservations as to their involvement, indicating that
the GIS prototype should be implemented by and for NGOs (Non-Government

Organisations), hbraries and even real estate agencies.

Are there any benefits for the municipality?

Further insight was gained from the municipality case through the question above, Once
again the overall response was positive, and benefits identified include: increased access
to information: updated daia; better informed voters; increased communication and

increased self govemance.

Are there benefits for the community?

' Can GIS aid the mansgement of health service delivery at Jocal commuaity level in Somth Africa thraugh
prometing {he use and sharing of relevant spatial and non-spanal imfermation? How can his be achieved
within a partictpatory framework?
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The benefits that could be reaped for communities using GIS to access information were
varied. and included, on a broad scale: better living conditions, service improvements,
community uphiftment and providing for a better perception of transparency within
government. The more practical benefits identified by the municipality and commumity
included: engaging with the municipality and challenging decisions; the ability to
articulatc their needs, improving contributions to planning and development,

understanding of municipal decisions.

‘What might hinder the use of GIS by communities?

The respondents from the municipality and the commumity provided similar answers to
this question, and were mostly related to skills and resources. Concern was expressed
over both computer and map literacy of the community at large. In terms of resources. the
main concem was over providing facilities whereby community members can gain access

to a computer to view the information available.

It can be said that the GIS prototype left a positive impression on all those that
participated in the testing. Overall those who represented the community showed a
positive attitude, and were pleased to be involved in the development ofa system that
could benefit them, and their community at large. The municipality also showed a great
interest while having some reservations in terms of the facilitation and management of

the system.

8.3 Summary and conclusions

The Overstrand 15 a municipality that has mechanisms to ensure community participation.
Information is a key to participative decision making, and it is clear that communities
have ittle access to this as the mechanisms for this are undeveloped and under utilised. A
large amount of information was gained through the research presented in this chapter.

The following points summarise and discuss some of the key results.
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The following s noted with respect to information flow and communication with the
study areca.
» The community is limited to receiving information held by the municipality via
telephone calls or visits to the municipality.
» The community has no possibility of providing information to the municipality
+ All of the participants saw potential for GIS to play a role 1n the sharing of
information
» All of the potential uscrs of the GIS prototype potentially'” have access to the

internet

The fellowing results were gained from the analysis of data gained from the usability
testing of the GIS prototype:
s Characteristics, such as education level, computer experience, age and gender,
have mimimal effect on the usability of the system.
¢ The GIS prototype’s functionality is easily learnt
» The results of the usability tests arc consistent for various user groups {(community,
municipality and convenience), showing no favour for either of the casces.
* The results of the usability tests provide a standard for the GIS prototype. They
should be used as a companson if testing on a future version of the systems is

undertaken,

Further insight into the usability of the GIS prototype was gained though interviews and
quesHoNNalres;
e That different potential user groups have varying needs 1n terms of an information
system, and thus the functional and data requirements vary grcatly between user

2roups.

Interface improvemenis/suggestions

" The potential users have access to computers and have telephane lines, vet sume are not connuected o the
nternet
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The interface improvements sugyested by the cases were generic. This means that further
development of the GIS prototype in accordance with these changes should increase the

usability of the system for both the municipality and the community,

Functional improvements/suggestions
The functional and data related suggestions were however disparate, indicating a lack of a
unified vision between the twe cases, as well as a seemingly misled view on health

services management by some.

The commumty participants envisaged a number of opportunities for the GIS prototype.
These were concerned with making general information available, creating

communication lines with other communities {clinies), completing tasks related to their
day to day work and also fulfilling fhugh level tasks such as identifying clinic caichment

arcas,

The mumcipality took a different perspective and saw the need for zoning and even
investment information. More relevant suggestions included repert proeduction, time

compansons and statistics (identified by both cases).

The suggestions made by the various potential user groups may be easily produced,
however increasing the functional capabilities of the system has an effect of the ease of
use of the system 1o the end, and 1t 1s important to consider tius gs a trade off between

mcreased functienality and decreased usability,

Further development and testing of the GIS prototype are suggested, the methods used to
get to this stage of the design previde a template through which further development may
take place for the GIS prototype and also for the development of other community based

information systems.
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Chapter Seven: Conclusions and discussion

The research presented here aimed to answer the following research question:

Can (GIS aid the manage ment of health service delivery af local community fevef in South
Africa through promoting the use and sharing of relevant spatial and non-spatial

information? How can this be aclhieved within a participatory framework?

The research has iHustraied thai GIS has the ability to fulfil the needs of local
communities through the provision of information, allewing for participation and an
apportunity for more effective management of health services dehvery, The
methodologies uscd to test the GIS prototype illustrated how participation from petential

users of a svsiem could be achieved,

7.1 Conclusions and summary of main findings

The following conclusions relate 1o the thiee aims of the research and are presented as
such:
To determine the status quo relating to the use of GIS for health in South Africa
These results directed the scope and focus of the research and provided insight into how a
participatory framework may be created. The following contributions were gained from
this research
» (IS use focuses mainly on the management and planning of health related services
» The majonty of respondents only use GIS for the display and printing of maps, and
while some use or aim to use more advanced GIS functionality, the majority are
content to use GIS for the fulfilment of basic tasks.
s Limitations associated wath the use of GI8 were identified as being the cost of GIS

and the human skills required to use GIS.
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To facilitate the development of a user friendly GIS o1 the dissemination of
information

A GIS prototype was develeped based on some of the principal findings of the online
questionnaire, providing an opportunity to measure how effective GIS could be 1n
promoting the use and sharing of information, and thus aiding the management of health
service delrvery. The following points highlight the conclusions of this part of the
research.

» The development of the GIS prototype illustrated the ability to combine people’s
views and opinions with available development tools to produce a geographic
mformation system.

» Open source and web based technologies are able to provide GIS solutions that are
highly applicable and appropnate to the local community level wathin the South

African context

To test the usability and functionality of the G1S prototype with potential users
The research question was directly tackled through a case study of the Overstrand
municipal area and usability testing of the GIS prototype. The following are the
conclusions from the ulhmate phase of the research.
e The GIS prototype has the ability to increase the flow of information at a local
community level
e The GIS prototype 1s usable by the sample population, regardless of computer
experience, education or any other recorded vanable
¢ The different potential user groups have varving needs in terms of an information

system
Addressing the research question and looking at the resulis of the research from a broader
perspective the following conclusions can be drawn;
+ (1S has the ability to provide information for local communities, thus providing an
opportunity for the more effective management of health related services.

This 15 however dependent on the following points;
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s The GIS development must be focused on fulfilling the reguirements of a specific
User group
¢ The tasks that the GIS aims to fulfil must be sttictly defined, and within the

requirements of the prospective user group

The research has illustrated the following with respect to the above requirements. and 1t
may be concluded that:
¢ Open source software provides a suntable solution Lo the varous functional
requirements of commumities, This 1s offered through the fact thal open source
softwarc 15 generally interoperable, and also that the source code of any
programme is available. It 1s therefore possible to customise existing applications
to suit the needs of specific groups
s A participatory developmenl methedology has a number of advantages for both the

community and the development of the system.

7.2 Recommendations for further research

The research has a number of implications for further research. This section discusses
recommendations for further research 1n terms of the development of the GIS prototype

and the methodologies used for usability testing.

¢ The development of the GIS prototype should be continued, The findings of the
usability test indicate that the prototvpe will be effective in meeting the needs of
local communities in terms of providing access to information. The further
development of the GIS must however fake into consideration the peints discussed

in Secction 7.1,

+ The vsability testing methodology developed in this research was well received by
the potential users of the system, and provided insightfu]l mformation into the GIS
prototypes usability, as well as the potential areas of impact the system may have

on its users. The methodelogy has been documented, and thus provides an
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opportunity for replication of thts research 1n other contexts and with other

information systems.

As the decentralisation of health services becomes more of a reality 1n South
Africa, systems such as the GIS prototype will be required to work together to
promote the sharing of information. Further cesearch should focus an the areas in

which systems such as the one described in this research could tmpact most

The informanon gained from the online questonnaire was used as a basic guide to
the development of the GIS proiotype. The information gained may however
extend past that in terms of its scope, and it should be used to gwde further

research into the applications of GIS n health.

It was observed that the focus of GIS and health resgarch m the developing (on
epidemiology) contrasted to the focus of practical GIS and health work in Scuth
Africa {as obtained from the onhne questionnaire). This provides an opportunity to
study the dispanties between research and practice wathin the field of GTS and
healih.

The case study of the Overstrand municipal area highlighted the lack of
information sharing and dissemination, despite a number of mechanisms to
promote this. Research into the effectiveness of such mechanisms should be

undertaken.

The research lends itself to further research possibilities, vet also adds substantially to the

knowledge base of GIS use as well as 1ls potential to play a role in the use and shanng of

information in South Africa. The realisation of progressive health and information related

policies 1n South Africa requires participation and access to information at all levels. This

research illustrates the potential that open source geographic information systems held in

the promotion and realisation of these goals.
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