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ABSTRACT

In the search to reduce the various divides between the developed and the
developing world, Information and Communication Technology (ICT) is seen as an
enabler in resource-constrained environments. However, the impact of ICT for
Development (ICT4D) implementations is contested, and the ability to facilitate

sustained change remains elusive.

Sustainability emerged as a key lesson from the failure of early ICT4D projects, and
has served as a focal point in facilitating ICT4D success. However, interpretation of
the concepts of sustainability and sustainable development seems to be multiple and
disconnected from practice, and is rarely translated into a useful construct for guiding

project-level actions.

The focus of international development is gradually shifting from donated aid towards
capability and choice, empowerment, and per-poor initiatives. However, the reality
remains that multiple organisations with varying levels of power, resources, and
influence determine the outcomes and the sustainability of benefits from a

development intervention.

This research investigates mechanisms to sustain benefit by exploring the interface
between various role players through the lens of decision-making. It builds on the
view that the value created by the virtual ‘organisation’ of stakeholders in an ICT4D
implementation results from the sum of its decisions, and develops a framework for

decision-making with a view on sustaining benefits.

The work follows a Design Science Research methodology, comprising an iterative
process for the development, testing, and improvement of the framework based on

three literature reviews, two case studies, and an expert review.

The research answers the primary research question, namely:

What are the elements of a framework that support strategic decision-making for the design
and implementation of ICT4D interventions in resource-constrained environments, in support

of sustained benefit?

The knowledge contribution is primarily at the concept and methodological level. In

addition to framework development, the decision problem in ICT4D is defined, and



the concept of sustained benefit is proposed as a means of operationalizing
sustainability.

This research illustrates the role of decision concepts in structuring the complexity of
ICT4D problems. It introduces an alternative perspective into the debate on

sustainability in ICT4D, and provides a basis for the future development of theory.
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Chapter 1

1.1. MOTIVATION

Global socio-economic inequality is significant and increasing (OECD, 2015); while
development goals are continuously set and revised (United Nations, 2008, 2015),
significant progress towards sustained development is lacking. The latter is reflected in
the preamble to the Sustainable Development Goals, which aims to ‘build upon the
achievements of the Millennium Development Goals and seek to address their
unfinished business’ (United Nations, 2015:3). However, it is similarly perceived that the
Sustainable Development Goals ‘will do little to reduce poverty, will continue to

propagate a world system based on inequality’ (Unwin, 2015:1).

The strong correlation between the use of Information and Communication
Technologies (ICTs) and the development status of different countries serves to support
the high expectations from Development Informatics (DI) and related fields to contribute
to development (Johanson, 2011), and Information and Communications Technology for
Development (ICT4D) is often seen as a catalyst for sustainable rural development
(Nayak, 2013; Vandeyar, 2013; Zeleneka & Pearce, 2013). However, its success
remains limited and disputed (Heeks, 2002, 2010b; Toyama, 2010).

Traditionally, a significant portion of development interventions originates from
development agencies that allocate funds with a specific agenda, to achieve a specific
goal. This approach has lead to a focus on efficiency, effectiveness, and return on
investment by agencies (OECD, n.d.); a ‘top-down’ or ‘outside-in’ view on development
and change (Langmia, 2013); and power imbalances between the ‘provider’ and the

‘recipient’ of development aid (Brown & Morton, 2008; Girvan, 2007).

While the focus is gradually shifting towards capability and choice (Kleine, 2010; Sen,
1992), empowerment (e.g., Grunfeld, 2011; Valls, 2014), and per-poor initiatives
(Heeks, 2008), the reality remains that multiple organisations with varying levels of
power, resources, and influence pre-determine the outcome of a development
intervention, as well as the sustainability of the change and benefits that are effected in

the community through the intervention.

This research investigates mechanisms to sustain benefit from development
interventions by exploring the interfaces between the various role players in an
intervention through the lens of decision-making. It builds on the view that ‘the value
that an organisation creates is ultimately no more or no less than the sum of the

decisions that it makes and executes’ (Blenko, Mankins, & Rogers, 2010:5), and

2
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proceeds to develop a framework within which decisions can be made with a view on

sustaining the benefits that an intervention aims to create.

This chapter provides a conceptual overview of the work described in this document.
First, it provides background to the study (Section 1.2), followed by background and a
definition of the research problem (Sections 1.3, 1.4). The significance and contribution
of the study, as well as its limitations (Sections 1.5, 1.6), are then described. Finally, a

thesis outline is provided (Section 1.7), and the chapter is summarized (Section 1.8).

1.2. BACKGROUND TO THE STUDY

The concept of ICT4D emerged in the 1990s and early 2000s, when ICTs was hailed as
a means of having a potentially significant impact on development (Kleine & Unwin,
2009). It refers to the use of ICT in development contexts and arose, according to
Heeks (2008:27), from the intersection between ‘the digital technologies of the 1990s
[which] ... supplied a new tool in search of a purpose; development goals were new
targets in search of a delivery mechanism’. This view is echoed by Burrel and Toyama
(2009:84), who define ICT4D research as ‘involving both studies of the interaction
between people and technology as it exists or evolves, as well as intervention work’. At
the same time, the role of technology in development needs to be contextualised
appropriately, with information technology as just one of a number of measures of

development (Johanson, 2011).

Heeks (2014a) differentiates DI as the sub-discipline that studies ICT4D policy and
practice, at the intersection of Development Studies and Informatics Studies. He further
describes the development of DI research through four waves, from wave one in the
1960s to the mid-1980s (where the first links between ICT and development were
made), to the fourth wave (mid-2000s to mid-2010s), where work has focused on the
impact of ICTs in development, and where intellectual consolidation has been taking

place across different conceptualisations.

In earlier work, Heeks (2008) highlighted that ICT4D has progressed from ICT4D1.0 — a
phase that was largely focused on establishing telecentres in rural communities — to
ICT4D2.0, in which the field has been confronted with the challenge of delivering
internet technology to the five billion people without access. ICT4D2.0 reflects the

evolution of ICT4D from dissemination of technology to an agent of innovation, by
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stressing its transformative role as a platform for innovation by the poor themselves —

expressed in a shift from pro-poor to para-poor and per-poor innovation (Heeks, 2008).

Contrary to the earlier expectations of significant impact (Kleine & Unwin, 2009), ICT4D
interventions’ often have high failure rates. Earlier work to understand failures focused
on the lack of sustainability, scalability, and inadequate impact evaluation methods
(Heeks, 2008). The work proposed here focuses on the concept of sustainability, which
is often seen as a means of focusing on failure reduction (Howard, 2008). The multiple
but often high-level and impracticable definitions of sustainability (Nayak, 2013) calls for
an examination of the concept, and the development of new approaches to the long-

term delivery of benefit from ICT4D interventions.

The implementation of ICT4D interventions constitutes, from many perspectives, a
‘messy’ problem (Herselman & Botha, 2015; Hevner, March, & Park, 2004). The latter is
characterised by ‘a large degree of uncertainty as to how the problem should be
approached and how to establish and evaluate the set of alternative solutions’ (Pries-
Heje & Baskerville, 2008:731). In ICT4D interventions, these characteristics manifest in
the many role players with different views on the definition of the problem to be solved,
objectives that are often not clear or agreed upon, budgets that are not adequately
allocated and understood upfront, implementation environments that hold many
uncertainties, and resources that are constrained. In addition, conflicting decisions by

many role players could undermine the benefit from the intervention.

The premise of this work is that the long-term impact of an intervention, and the benefit
that can be delivered, can be influenced through the development and use of a
structured framework for decision-making with respect to the design and implementation
of ICT4D interventions. It is proposed that a framework be developed to focus decision-

making towards sustained benefit.

Hassan (2014) differentiates between conceptual, research, and theoretical
frameworks. He positions a framework as a product of theorising, which can ultimately
be used to inform model development, and guide the generation of further research

questions. In this work, the interest is in developing a conceptual framework of the

' In this context, an ICT4D intervention is seen to represent any mechanism aimed at implementing or facilitating the
use of ICT for development, including a project, programme, or any similar arrangement. The manner in which the
intervention is structured is not dictated. In this research, the term ICT4D intervention is mostly used, but
interchanged with related terms (e.g., project or implementation), as appropriate.
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concepts and structures that can be used to guide the planning of ICT4D work towards
sustained benefit. The definition of Miles and Huberman (1994:30) is relevant: ‘the
researcher’s map of territory being studied, which consists of the map of main concepts,

constructs and their related positions’.

Bordage (2009:312) defines a conceptual framework as representing ‘ways of thinking
about a problem or a study, or ways of representing how complex things work’. The
decision framework would provide structure within the messy environment of delivering
benefit from ICT4D interventions. It would serve as a guideline to enable decision-
makers to consider the key elements that affect the delivery of sustained benefit, and
manage their decisions accordingly. The nature of the process within which
development interventions take place is critical to the ability to deliver sustained benefit.

The framework would therefore be contextualised against an appropriate process.

This chapter introduces research that is aimed at developing a framework for decision-
making that will enhance the ability of ICT4D teams (i.e., implementers, participants,
and all other stakeholders) to deliver sustained benefit in resource-constrained
environments. The inclusion of the concept of ‘resource-constrained’ in this definition
primarily serves to emphasize the development context within which the research takes
place, but also serves to highlight the necessity for making trade-offs in environments
where resources are not abundant. Intuitively, one could define such environments as
lacking sufficient resources to implement, adopt, and support ICT4D solutions. In the
context of ICT4D, and education specifically, Herselman and Botha (2014) define a
resource-constrained school environment as one that is characterised by intermittent (or
lack of) access to enablers such as electricity, internet and communications
infrastructure, as well as limited (or lack of) access to water, sanitation, and sufficient

schooling facilities (including teachers).

Two ICT4D interventions in rural, resource-constrained environments are used as
primary cases to inform the development of the decision framework. These also serve

as cases for the interrogation of an appropriate project process.

A Design Science (DS) research approach is proposed for development of the
framework. Its appropriateness for this work lies in the ability to create both knowledge
and solutions (Van Aken, 2005), to cross the boundaries of people, organisations, and

systems (Hevner & Chatterjee, 2010), and to provide a structured mechanism within
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which iterative design cycles can be executed (Drechsler & Hevner, 2016; Peffers et al.,
2006).

1.3. BACKGROUND TO THE RESEARCH PROBLEM

1.3.1. Sustainability and sustained benefit

Sustainability is a concept that is used in various contexts, including that of ICT4D
interventions. It emerged as one of three key lessons or watchwords from the failure of
early ICT4D projects (Heeks, 2008). However, the concept is not clearly defined, and is
rarely translated into a construct that could be used to influence and guide actions
comprehensively at project level. It is seen as ‘a difficult aspiration to operationalise’
(Sanner, 2017:498). Heeks (2014b:15) echoes this sentiment by stating ‘sustainable
development is an empty slogan: continuously invoked but never examined’.
Sustainability is seen as a key element of the post-2015 development agenda, but is the
most underrepresented theme in ICT4D literature; this implies that ‘ICT4D policy and

practice needs to pay far more attention to sustainability’ (Heeks, 2014b:15).

The interpretation of the concepts of sustainability and sustainable development seems
to be multiple and disconnected from practice, in the sense that limited or inappropriate
focus is given to translating a high-level ideal into something that exerts influence at the
practical level. For example, Sanner and Saebo (2014) highlight how efforts to facilitate
‘sustainability’ of ICT4D interventions by per diem payments to project participants in

effect undermine the long-term capacity building and sustainability of such interventions.

The 1987 Brundtland report contains the most well known definition of sustainable
development, defining it as ‘development that meets the needs of the present without
compromising the ability of future generations to meet their own needs’ (WCED,
1987:54). This definition could be interpreted as a long-term statement about the

system that needs to be sustained. However, method or approach is not implied.

Another systems level definition is that of the sustainable livelihoods framework of
Ashley and Carney (1999), in which sustainable systems are considered as
accumulating stocks of assets over time, while unsustainable systems deplete assets.
This definition describes the desired characteristics of a sustainable system; it does not

define how to facilitate change.
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The Organisation for Economic Cooperation and Development (OECD) criteria for

evaluation of development assistance reduces the concept to a project level definition:

‘To what extent did the benefits of a programme or project continue after donor funding
ceased?’
(OECD, n.d:2)

While this is a critical question in terms of the long-term impact of interventions or
projects, it does not provide a means of engaging with (and facilitating) sustainability. In
addition, the question is often asked retrospectively, depending on the nature of the
monitoring and evaluation (M&E) approach that is taken. As such, it misses the
opportunity to influence long-term delivery of value and benefit by the intervention.

Sanner and Saebo (2014:33) provide a similarly intuitive definition of sustainability:

‘Simply put, sustainability refers to an ICT4D intervention’s ability to work in practice,

over time, in a given setting.’

Some authors have explored the elements of sustainability in ICT4D projects, and have
as such allowed for multiple perspectives on sustainability in ICT4D projects to be
considered. These include economic, environmental, social, and institutional
components (Marais, 2014), as well as political and technological dimensions (Ali &
Bailur, 2007; Kumar & Best, 2006; Pade, Mallison, & Sewry, 2011).

The first three elements considered by Marais (2014) are based on Batchelor et al.’s
(2003) definitions of the various elements of sustainability. These authors use the
sustainable livelihoods definition as point of departure, and define that economic
sustainability is achieved when a given level of expenditure can be maintained over
time; social sustainability is achieved when social exclusion is minimised and social
equity maximised; and institutional sustainability is achieved when prevailing structures
and processes have the capacity to perform their functions over the long term
(Talyarkhan, 2004). These definitions provide a means of taking multiple concurrent
perspectives on sustainability, and could serve as a bridge between the high-level
definitions that describe sustainability, and the project-level mechanisms that are

required to enable design for sustainability.

Pade-Khene, Mallison, & Sewry (2011) provide a means of making the concepts of
sustainability useful at project level by examining critical success factors in ICT4D

projects, and by aligning them with the project process. As such, this approach could be
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used to assess whether the project has been designed to address various aspects of

sustainability.

In this research, it is proposed that the concept of sustained benefit rather than
sustainability be adopted as a statement pertaining to the long-term value that a
development intervention delivers. The intention is to differentiate the concept from the
usual connotations associated with sustainability, and to focus on the structural or
fundamental change that needs to be effected in the system, rather than on short-term,
transient improvements. For this purpose, it is proposed that sustained benefit is
considered as something ‘that will result when the relationships that support sustained
change in the system of participants have been enabled to the extent that benefits will
continue to be generated in the long run’ (Marais & Meyer, 2015:1). In some
implementations, sustaining benefits may not be relevant, for example in experimental
work that is aimed at understanding and testing, rather than deploying and maintaining.
The duration of benefit is therefore goal and context-specific, and needs to be defined

for different interventions.

This research develops a framework that will focus decision-makers towards
attaining sustained benefit. As such, it is proposed that the following definition of
sustained benefit is adopted: ‘the benefits that this project will initiate in the system over
various time scales (short, medium and long term) and at different levels of influence
(strategic, tactical and operational) for participants as well as for funders. It is proposed
that this perspective will provide the opportunity to operationalise the concept of
sustainability. Furthermore, it places the focus on the level at which the project is
making a contribution by informing decisions for long term sustained benefit’ (Meyer &
Marais, 2014:218). This definition, or a similar one, combined with the elements of
sustainability as outlined in this section, could provide a useful basis in terms of which
the goal of sustained benefit can be defined and the framework can be constructed. The
relevant definition is derived in Chapter 3, based on a review of the literature of

sustainability.

1.3.2. The failure of ICT4D interventions

Much has been written about the failure of ICT4D interventions, and a variety of reasons
have been proposed for the low success rate. These range from a mismatch between
what designers offer and what users need (i.e., the design-actuality gap; Heeks, 2002),

to the external nature of a ‘project’ and the discontinuity of funding when the ‘project’

8
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comes to an end (Unwin, 2009). Other explanations include that technology in itself
rarely has an impact (Toyama, 2011), even though it is often seen as a solution to a
development problem. Some solutions have been offered for improved sustainability,
such as a focus on partnerships (Hosman & Fife, 2008), or engaging with

institutionalisation (Madon et al., 2007).

This research develops a decision framework that is aimed at addressing some of the
drivers of failure at the conceptualisation, design, and implementation level. The intent
is to apply the framework also at the project or programme level. It is therefore useful to
understand the different levels at which ICT4D interventions fail. An appropriate
classification allows the researcher to develop a framework that considers classes of
decisions that are taken at different organisational levels and different spheres of
influence, and that relate to different categories of failure. For example, differentiation of
failure into strategic, tactical, and operational aspects allows the researcher to identify

classes of decisions that need to be influenced at all of these levels.

The comprehensive set of reasons for failure that has been identified in literature
surveys emphasizes that failure of ICT4D implementations are not only related to issues
of funding, and that sustainability needs to be considered from multiple perspectives.
For example, Toyama (2011) found in his survey of ICT failures that reasons include:
technology that is not appropriate to the context, lack of local partnerships, ignorance
and disregard of socio-cultural norms, poor infrastructure, poor relationship
management with government, lack of community engagement, services that do not

match needs, lack of financial viability, and lack of incentives.

A brief survey of failures of telecentres in South Africa (Gush, 2006; Hulbert and
Snyman, 2007) and Africa (Attwood & Braathen, 2010; Bailey & Ngwenyama, 2013;
Gathege & Moraa, 2013a, 2013b; Kenya ICT Authority, 2013; Republic of Uganda,
2006) allowed this research to identify failures that correspond with the various

dimensions of sustainability (as outlined in Section 1.3.1).

These failures can be translated into critical success factors and summarized as

follows:
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Table 1.1 Summary of critical success factors from literature, per dimension of sustainability

Dimension of Critical success factors
sustainability

(derived from elements of failure)

Economic Define a clear, needs-focused service offering; clear and well-defined financial and
non-financial objectives; self-sustainability (entrepreneurship, partnerships); and
funding models where costs are clearly understood.

Social/ Enable community readiness and uptake; customise and contextualise the solution;
cultural ensure participation; involve local competencies.
Political Develop a good understanding of local context, and manage interference.

Technological Deploy technology and software that is appropriate, and ensure that it is designed for
low maintenance and can remain in working order.

Institutional Have clearly defined objectives; manage strategically; complement existing initiatives
and work within the policy context; conduct participatory M&E; ensure that the
beneficiary organisation has sufficient support, human resources, capacity, a clear
vision and purpose, and is enabled to make decisions and manage operations.

Examination of these factors would enable the identification of decision processes and

categories that affect the delivery of sustained benefit, within each dimension.

1.3.3. The implementation context and decision-making: pre-cursors for

unsustainability

The reasons for failure and lack of sustainability of ICT4D implementations ideally need
to be managed and mitigated through mechanisms that are inherent in intervention (i.e.,
project or programme) design. However, development interventions in general, and
ICT4D projects specifically, take place in contexts with specific complicating
characteristics. The various project management methodologies of commercial
technology projects are rarely applied to ICT4D contexts. It is postulated that
characteristics inherent to ICT4D interventions lower their success rate and frustrate

delivery of sustained benefit.

A number of these complicating characteristics can be enumerated through observation
and analysis of different project contexts. The following characteristics were observed in
ICT4D case studies, and are proposed as a description of the implementation contexts

of a number of ICT4D projects (summarised and adapted from Marais & Meyer, 2015):
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Table 1.2 Examples: project-level drivers of unsustainability

Project phase Characteristic

Multiple role players with
differing agendas and different
views on what the problem is
Unclear, sometimes conflicting
objectives

Initiation

Sustainability impacts
(for example)
No agreement on the desired value and benefit of
intervention

No agreement on extent to which benefits need to be
sustained

Unclear communication of benefits to stakeholders
Creation of unrealistic expectations
Inefficient spend of limited resources

Multiple funders, fragmented
budgets

Source of funding defines desired outcome for specific
funder — could stand in conflict to an overall objective of
long-term benefit

Ambitious concept

Unfamiliar implementation
environment

Conceptualisation

Leads to development of solutions that do not match the
readiness of the implementation environment

Resource-rich solutions for
resource-poor environments

Solution design
and development

Solutions are implemented, but are unaffordable in the
long run

Unfamiliar implementation
environment

Unexpected challenges

Implementation

Solutions are more expensive than anticipated

Focus on technology only, without consideration of other
aspects that are required to sustain the solution in its
context

Training and
maintenance

Limited literacy
Remote locations
Low skills base

Low technology base

Solutions are more expensive than anticipated
Solutions are not affordable in the long run
Solutions cannot be maintained by local skills

M&E approaches that verify
execution of activities rather
than informing delivery of value

Monitoring and
evaluation (on-

going)

Key risks and sustainability requirements are not
identified and managed

One of the key complicating factors is considered to be the role of multiple decision-

makers within the context of an ICT4D intervention. These decision-makers operate at

strategic, tactical and operational levels, and each has his or her own scope of influence

and own power to frustrate the ability to deliver sustained benefit. For example:

Table 1.3 Examples: impact of conflicting decisions on sustained benefit

Level of decision-maker Influence on sustained benefit

Strategic

Different funders require different (own) Key
Performance Indicators (KPIs) to be achieved.

The intervention aims to satisfy conflicting
objectives that are unrelated to long-term benefit
to the community.

Tactical

The implementation team decides to develop
smart (and sometimes experimental) technology
solutions, within their field of expertise.

Solutions are unaffordable to the institution that
needs to adopt and maintain them in the long run.

Operational

The purchasing team decides to take a least-cost
approach to technology selection.

Technology is not appropriate to the deployment
environment and fails regularly, leading to a high
total cost of ownership and long-term
unaffordability.

11
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Based on the characteristics of the context of an ICT4D project as outlined in Table 1.4,
it is contended that the delivery of sustained benefit from ICT4D interventions
constitutes a messy or wicked problem. Churchman (1967) first defined this concept in
order to highlight the extent to which the solutions from the field of Operations Research
have failed to address the problems of managers. It was formally described by Rittel
and Webber (1973) in the context of social policy planning. Wicked problems in essence
refer to problems that are complex; that do not have clear-cut solutions; that are difficult
to solve due to conflicting and changing requirements; and that have complex
interdependencies. Such problems have been recognised in a variety of areas, mostly
those that are associated with complex systems, and are characterised by the following
(Hevner et al., 2004):

e Unstable requirements and constraints based upon ill-defined environmental
contexts;

e Complex interactions among subcomponents of the problem and its solution;

¢ Inherent flexibility to change design processes as well as design artefacts (i.e.,
malleable processes and artefacts);

e A critical dependence upon human cognitive abilities (e.g., creativity) to produce
effective solutions; and

e A critical dependence upon human social abilities (e.g., teamwork) to produce

effective solutions.

For consistency, this thesis will use the term ‘messy’ throughout to refer to the problems

addressed in this work.

The characteristics of the environments within which ICT4D projects take place (1.4)
can be linked to the characteristics that are associated with messy problems as outlined
by Hevner et al. (2004).

12
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Table 1.4 Characteristics of ICT4D problems mapped to characteristics of messy problems

Characteristic of messy problem ICT4D problem and solution environment
(Hevner et al., 2004)
lll-defined
Unstable requirements and constraints based Unclear, sometimes conflicting objectives

upon ill-defined environmental contexts. Ambitious concept

Complex

Complex interactions among subcomponents Multiple role players with differing agendas
of the problem and its solution. Multiple funders, fragmented budgets
Unfamiliar implementation environment

Resource-rich solutions for resource-poor
environments

Requires flexible solutions, dependent on
human abilities

Inherent flexibility to change design

processes as well as design artefacts (i.e., Unexpected implementation challenges

malleable processes and artefacts). Limited literacy
A critical dependence upon human cognitive Remote locations
abilities (e.g., creativity) to produce effective .
solutions. Low skills base

A critical dependence upon human social Low technology base

abilities (e.g., teamwork) to produce effective M&E approaches that focus on verifying
solutions. transactions rather than informing delivery
of value

The usefulness of recognising the problem of delivery of sustained benefit in ICT4D
interventions as a messy problem lies in the fact that it focuses the development of
solutions towards recognition of the multiple complexities that are involved, and
towards development of guidelines or frameworks that assist in recognising
complexities and structuring the problem, rather than on developing one-size-fits-all
‘optimal’ solution paradigms. Pries-Heje and Baskerville (2008) highlight the fact that
decision support systems have a technical orientation that makes them unsuitable for
the solution of messy problems. This is partly attributable to the complexity and high
level of uncertainty that is inherent to messy problems (Pries-Heje & Baskerville, 2008).
As such, a decision model in itself will be unsuitable for bringing clarity in the context of
messy problems. In contrast, approaches that focus on problem structuring aim to bring
clarity and develop consensus on problem definition (Checkland, 1981; Rosenhead,
1996). It involves multiple role players, and shifts the focus towards participatory

approaches in decision-making.

It is worth keeping in mind that perspectives on messy problems are (amongst others)
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rooted in the traditional environments of engineering or planning (Rittel and Weber,
1973). In these predominantly first-world contexts, the ‘messiness’ is to some extent
taking place within a well-structured environment. In the context of ICT4D, where
resources are limited and multiple influences from less structured environments affect

project delivery, it can be expected that complexity is more exacerbated.

In their Harvard Business Review article, Blenko et al. (2010:5) state that ‘the value that
an organisation creates is ultimately no more or no less than the sum of the decisions
that it makes and executes’. One of the key characteristics of ICT4D interventions is the
multiple role players (including at least the funders, the implementers, and the
participants) that are involved in taking the intervention from concept to implementation,
and hence the existence of multiple decision-makers that could enable or frustrate the
delivery of benefit. Alignment of decision-makers at different levels could potentially

provide the opportunity to affect lasting change and improve long-term benefit.

This research is therefore aimed at developing a framework for decision-making that will
provide some structure and a focus point for the delivery of sustained benefit. In order
for this objective to be realised, the implementation context as well as the key drivers of
unsustainability will be considered. In addition, the characteristics of an appropriate
project process in ICT4D environments will be proposed, to serve as a context within

which the decision framework will be useful and usable.

1.4. THE RESEARCH PROBLEM

1.4.1. Problem statement

The high failure rate of ICT4D implementations, and the need for development
progress, calls for approaches that ensure that the benefits from implementations are
realised (Section 1.1). Sustainability is an often-discussed topic; however, its attainment

at implementation level is poorly understood (Section 1.3.1).

Development interventions take place in contexts with characteristics that influence the
nature of the problem as well as the nature of solutions that would be appropriate in the
context. The ‘messiness’ of the problem environment, and the peculiarities associated
with the ICT4D interventions in such environments, calls for a shift in focus towards
solutions that recognise multiple complexities, and that seek to structure solutions in an

inclusive manner and with recognition of these complexities (Section 1.3.3).
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The multiple perspectives on sustainability, and the tenuous link between the
understanding of sustainability, the role of the intervention relative to sustainability, and
the ability to sustain benefits from an ICT4D intervention leave room to examine the

ways in which interventions seek to sustain benefits (Section 1.3).

These perspectives emphasize the need for a mechanism that elicits an appropriate
perspective on sustained benefit for a specific ICT4D intervention, and that aids in
structuring the intervention towards delivery of sustained benefit. This research
develops a decision framework as a means of fulfilling this role. The focus is on the
contribution of aligning decision-making in a complex environment to improve the ability

to deliver sustained benefit.
1.4.2. Research objective

The obijective of this research is to:

Develop a framework for decision support, in order to facilitate the design and

implementation of ICT4D interventions for sustained benefit
The framework will serve the following purpose(s):

e Guide the process of ICT4D intervention design and implementation towards
delivering sustained benefit, by crystallising and focusing fragmented decision-
making;

e Provide an analytical framework that will enable the important strategic, tactical and
operational decisions and actions that influence delivery of sustained benefit to be
identified, and their scope of influence to be understood;

e Provide a mechanism within which decision tools can be defined, contextualised and
prioritised, with the view of supporting decision-making for sustained benefit
throughout the design and implementation process; and

e Provide a mechanism that can guide designers towards the development of policy

implications, based on their learning from a specific ICT4D implementation.

Considering these purposes, a framework will be developed that will facilitate better decision-
making within the ‘virtual organisation’ that exists around the implementation of an ICT4D
intervention in a resource-constrained environment. Decision-making is taken as a point of

departure, with the aim of influencing this behaviour towards a common purpose of
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sustained benefit. The framework will describe and interpret reality, by taking a systems

view on the context within which ICT4D interventions are deployed.
1.4.3. Research questions

The following research questions are defined, based on the research objective as

outlined in Section 1.4.2.

Main research question

What are the elements of a framework that support strategic decision-making for sustained
benefit in the design and implementation of ICT4D interventions in resource-constrained

environments?
Sub-questions
The sub-questions are defined and categorised as follows:

Sustained benefits and failure

QN 1 What are the elements of sustained benefit that need to be considered, in the

context of ICT4D interventions?

QN 2 How can the understanding of ICT failures be used within a decision framework

to reduce the failure of ICT4D interventions?
Decisions and value

QN 3 What are the categories of decisions that should be considered when developing

an ICT4D intervention, in order to catalyse the delivery of sustained benefit?

QN 4 What strategies for decision support could be useful to support decisions that

influence sustained benefit?

QN 5 What decision process, or other concept of value creation, should be used for

contextualisation of the decision tools or models for sustained benefit?
Project process

QN 6 What are the characteristics of an ICT4D project process, that is conducive to the
delivery of sustained benefit, and that can serve as background for the decision

framework?
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1.4.4. Relevant fields of study

Key aspects of the research proposed here relate to: the delivery of sustained benefit,
decision-making in ICT4D interventions and failure of ICT4D interventions. These
aspects inform the knowledge base that is considered for the development of the
framework for decision-making for sustained benefit. For each of these, the various
sources of knowledge are expected to inform the following views on the research

problem:

1.4.4.1. Failure of ICT4D interventions

A significant body of literature exists on the reasons for failure of ICT4D interventions.
Reasons vary across a spectrum from economic to institutional, political, social, and
technological aspects (see Section 1.3.2). An understanding of failures, as well as a
classification of failures into factors that relate to the nature of decision-making that
needs to be supported, will enable the researcher to develop an understanding of the
scope and characteristics of a decision framework that would be useful in informing

sustained benefit by mitigating such failures.

1.4.4.2. Sustainability and sustained benefit

This research sets sustainability (in this work interpreted as sustained benefit) as a key
objective for ICT4D interventions. As outlined in Section 1.3.1, the definitions of
sustainability are mainly at conceptual level, and rarely enable the development of
project or implementation-level strategies to ensure that sustained benefit is delivered.
However, selected constructs of sustainability do exist that could be used to translate
high-level definitions to practical strategies and frameworks, such as the various

dimensions of sustained benefit that have been defined (see Section 1.3.1).

An exploration of the body of literature on sustainability and sustained benefit would

serve two purposes, namely:

e To develop an appropriate definition of sustained benefit, that could form a focus
point or objective for the models within the framework for decision-making for
sustained benefit; and

e To inform the operationalisation of sustainability, in a practical implementation

context.
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1.4.4.3. Decision-making in ICT4D interventions

This research project is based on the assumption that an exploration of decision-making
in complex, messy problems, as well as the development of a framework for decision-
making, would enhance the capacity of ICT4D interventions to deliver sustained benefit.
Multiple role players influence the outcome of ICT4D interventions, and it is assumed
that coordination of multiple, uncoordinated, sometimes conflicting decisions would lead
to an improved outcome. It is also assumed that, by focusing decision-making towards
sustained benefit, the ICT4D intervention would better be able to deliver long-term

benefit.

An exploration of the literature pertaining to the current use of decision models and
decision modelling approaches in ICT4D are expected to inform the scope and extent of
the decision framework. Literature pertaining to decision sciences in general (including
decision analysis and decision modelling) would inform the characteristics of
frameworks that could enhance decision-making in complex systems where multiple
actors are involved, and where coordination and integration of decision processes are
required. It would contribute information about useful approaches and models. In

addition, it would inform the definition of an underlying process of value creation.

1.5. SIGNIFICANCE AND CONTRIBUTION

This research proposes to contribute to the body of knowledge by developing a
framework that will focus decision-making in ICT4D implementations towards sustained
benefit, and as such enable implementers and funders, in conjunction with communities,
to design for sustained benefit. An initial review of literature could not identify such a

framework, thus confirming the need for the development thereof.

At a theoretical level, the research enhances the current body of knowledge pertaining
to sustainability by developing a framework that links concepts of value creation by
means of decision-making to a goal of sustained benefit. Further contribution is through
the definition and clarification of concepts that will support the proposed framework.
These include a definition of sustained benefit that is usable at project level, by
extending the existing definitions of sustainability. Also, it includes the definition of an
appropriate value chain or decision process that will serve to integrate uncoordinated

decision-making towards a common goal.
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At a methodological level, the framework will provide a process or method that can be
used to design an intervention with the view of delivering sustained benefit. The method
includes elements that will guide implementers to elicit information that can be used to

inform policy development.

At a practical level, the framework is making a potential contribution, since it has not
been tested in practice. It is expected to influence the design of ICT4D interventions by
guiding implementers to examine their approaches for conflicts and omissions in
decision-making, and by taking a holistic and inclusive approach to intervention design
and implementation. In addition, use of the framework is expected to lead to useful and

usable policy recommendations, based on project learning.

The following specific contributions to theory, method, and practice are identified:

Table 1.5 Summary of research contributions

Contribution

g » A summary of the diverse ways in which sustainability is interpreted in literature, and an outline of
2 multiple perspectives on sustainability (Chapter 3).
E » A summary of the applications of the sustainability concept in ICT4D (Chapter 3).
'§ c » Conceptualisation of sustained benefit as an extension of the concept of sustainability, when
g. g -% operationalising the long-term value of ICT4D interventions (Chapter 3).
'_“E’ ‘g‘ _g_ » An overview of the themes related to ICT4D failures (Chapter 4).
§ 3> A summary of how knowledge about ICT4D failure is applied for improvement (Chapter 4).
a » A summary of the extent to which decision-making is addressed in ICT4D literature (Chapter 5).
é » A definition of the decision problem and decision-making in ICT4D, based on the characteristics of
E messy problems (Chapter 5).
» A definition of appropriate characteristics for project processes in ICT4D interventions (Chapter 6).
;é » The definition of a framework that would focus decision-making towards sustained benefit (Chapter
= 10).
® » Recommendations for the development of a practitioner’s guide for the framework (Chapter 10).
.§
o

See Section 11.4 for an evaluation of the knowledge contribution in terms of its level,

role, and nature.

19



Chapter 1

1.6. LIMITATIONS

Development of the framework or artefact is based on a combination of literature review
and case study research. Inherent limitations of this approach relates to the
generalizability of the research. A two-case approach was selected, which should lead
to richer theory development, and to some extent better mitigate issues of
generalizability than a single case approach. However, the case studies were selected
from ICT4D implementations by the same implementing organisation. While this
provides a means of establishing commonality across implementations, it also implies
that organisation-specific limitations may influence the extent to which theory is

confirmed.

The framework was developed through a post-hoc analysis of the two case studies.
While this approach provides the benefit of hindsight in the development of the

framework, it limits the ability to test the framework in a real-world application.

In addition, the case studies comprise ICT4D implementations that were funded and
initiated by government departments in South Africa. The level of competence and
maturity in design and implementation of ICT4D implementations influence the elements
that are included or excluded from the framework. While this provides a very specific
(and potentially useful) framework for implementation in the South African context, the

generalizability to other contexts may be limited.

A fundamental assumption of this research is that the interpretation of an ICT4D
implementation in the context of a virtual organization, and an improvement in
coordination between decision-makers, will lead to an improved ability to deliver
sustained benefit. It implies that inter- and intra-organizational decision-making is a key
causal factor in the success of ICT4D implementations. The extent to which this is true,
and the extent to which ICT4D implementations can be improved to deliver sustained
benefit, is not clear. Specifically, numerous other influences could determine success,
including environmental factors, and systemic interactions that are not the subject of
decision-making. The validation process that is followed (comprising an iterative
application of case studies, as well as an expert review of the framework) intends to
develop a framework that addresses key links between decision-making and sustained

benefit.
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Future research should focus on applying the framework to projects as they are being
implemented, and in contexts that are different to the ones described by the case
studies (different implementation organisations, private sector and not-for-profit funding
organisations, national and regional governments in different geographies, decision-
makers with different world-views). In addition, future research could focus on creating
an empirical understanding of the relationship between improved decision-making and
sustained benefit. The latter aspect is complex to assess, and may remain a theoretical

question for the foreseeable future.

1.7. THESIS OUTLINE

This research follows a Design Science research approach (see Chapter 2). The
research approach describes a process to be followed, from problem definition and
structuring through the development and validation of an artefact and dissemination of
results (Peffers, 2006). This process informs the research plan, and the outline of this

thesis (captured in Figure 1.1, and repeated below for convenience).
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Figure 1.2 Thesis outline, in the context of the Design Science research process
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The structure of the dissertation is outlined below, indicating the purpose or key

message of each chapter:

Table 1.5 Thesis outline

Chapter Title Key message
1 Introduction Problem statement, research purpose, dissertation
overview.
2 Research methodology Summary of research methodology.
3 Literature: sustainability and From abstract definitions to mechanisms of influencing
sustained benefit in ICT4D sustained benefit.
4 Literature: failures in ICT4D Aspects of failure to address in a decision framework.
5 Literature: Decision-making in Classification of decision approaches to accommodate
development projects within decision framework.
6 Initial decision framework Initial framework, based on literature.
7 Case application: ICT for Rural Usefulness of the decision framework.
Education (ICT4RED) Proposed adaptations to framework based on case.
8 Case application: ICT Hubs Usefulness of the decision framework.
Proposed adaptations to framework based on case.
9 Intermediate decision framework Framework refinement and validation, based on case
analyses
10 Final decision framework Framework refinement based on expert evaluation
1 Conclusion Reflection, contribution, limitations, future work.
1.8. SUMMARY

This dissertation outlines the development of a decision framework, which aims to
enable implementers of ICT4D interventions to design their projects to deliver sustained
benefit. Frameworks that make the concept of sustainability practical at a project level
are scarce, and a framework with a decision focus could not be identified in literature.
The research follows a Design Science research approach, and is based on two cases

of ICT4D implementations in rural areas of South Africa.

The value of the work is rooted in the contribution that it stands to make by facilitating
improved and sustained benefit from ICT4D implementations, where failure rates are
high and benefits often do not reach to, or beyond, implementation of hardware. The
contribution of the research is at a theoretical level (linking concepts of sustained benefit
to a value creation process and decision focus), a methodological level (developing a
framework that can serve as a method of design for sustained benefit), and a practical
level (changing the nature of implementations by informing the design of interventions
for sustained benefit). Limitations of the research mainly relate to generalizability of

results, based on the case study approach and the selection of cases.
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CHAPTER 2. RESEARCH METHODOLOGY
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Figure 2.1 Research process and thesis outline: Chapter 2
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Chapter 2

2.1. INTRODUCTION

Research methodology is defined as a theory of how the specific research project
should be undertaken (Saunders et al., 2016). By defining a methodology, the
researcher provides structure to the process, and ensures that the research will uncover

knowledge and deliver answers in accordance with the questions that are being asked.

Methodologies in the natural sciences are well defined, and focus primarily on delivering
results based on data analysis, rooted in a positivist philosophy (Orlikowski and Barudi,
1991). Towards the end of the 1980s, researchers in Information Systems Research
called for methodologies that move away from those suited to the natural sciences, to
include methods that are appropriate to Information Systems as a subject that ‘spans
many disciplines in the social sciences, in business, and occasionally, in the natural
sciences’ (Galliers & Land, 1987:901). This view is echoed by Orlikowski and Baroudi
(1991), who found in a study of Information Systems research between 1983 and 1991
that the single (positivist) philosophy is too restrictive, and that the field could benefit
from a plurality of approaches. A decade later, Chen and Hirschheim (2004) found that
research done between 1991 and 2001 was still dominated by positivist approaches
using quantitative methodologies, even though qualitative methods had gained ground.
Currently, while some authors argue that IS research has reached maturity, they still

refer back to the predominantly positivist roots of the field (Van Zyl, 2015).

Authors that move away from arguing the use of either one or the other approach in
Information Systems Research emphasize the interdisciplinarity of ICT4D research
(Burrel & Toyoma, 2009), as well as the selection of research methods based on the
type of knowledge that they provide (Weber, 2004). Avgerou (2017:12) positions ICT4D
research as ‘a combination of foundational theories on technology, context and
development’, with the use of middle-range theories specific to the questions under

consideration.

Some authors have warned against mechanistic approaches to the development of
research methodologies, calling for consideration of multiple perspectives (Orlikowski &
Baroudi, 1991; Roode, 1993; as interpreted by Van Zyl, 2015), and for researchers to
integrate across perspectives and find their own view on the problem and potential ways
of addressing it, rather than being mechanistic in their approaches (Van Zyl, 2015).

Others argue for greater rigour in ICT4D research (Weber, 2009).
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The success of a research methodology ultimately lies in its ability to answer the
research questions that are posed, and to demonstrate ‘whether our knowledge has
been improved to the extent that this knowledge can be applied in practice’ (Galliers &
Land, 1987:901).

Saunders et al. (2016) outlined a structure associated with the research process, by
defining a comprehensive progression of aspects that need to be addressed: research
philosophy, research approach, research strategy, time horizon of research, and finally
data collection methods. These aspects follow on and encapsulate each other, as
outlined in the ‘Research Onion’ (Saunders et al., 2016), and ensure that a rigorous and

consistent process is conducted.

Gregor (2006) argued that, before the ontology (the researcher’s view on reality) and
epistemology (assumptions about knowledge) of a research problem is considered, the
nature of theory or type of knowledge that could result from the research problem

should be contemplated.

This chapter develops the argument for the use of Design Science Research (DSR) as
an appropriate method for the problem at hand. Its relevance becomes clear in the
sections that follow, but is fundamentally rooted in the ability to develop solutions
(artefacts) to solve human problems (Hevner & Chatterjee, 2010), as well as in the
rigour of the process that is followed (Peffers et al., 2007). Furthermore, scholars have
recently argued that DSR has the potential to create impact in its field of application by
(amongst others) appropriately positioning and structuring its contribution relative to the
relevant knowledge base (Gregor & Hevner, 2013) and socio-technical system' within
which it is applied (Drechsler & Hevner, 2016). The latter reflects technology as part of
the social system, emphasizing the integration of elements such as technology, people,
processes, and policy (Fischer and Hermann, 2011). In this research, impact will be
reflected by the ability of the product (artefact) to enable decision-makers to structure

and implement their ICT4D interventions with a view of delivering sustained benefit.

In an attempt to maintain the necessary rigour while at the same time developing a

method that is relevant and appropriate to the topic, this work considers the nature of

' This concept refers to the holistic system comprised of the integration of social and technical aspects that integrate
towards achieving a goal (Whitworth, 2009). It emphasizes the integration of various elements, including technology,
people, processes, and policy (Fisher and Hermann, 2011).
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the research pr