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Abstract 

There is considerable on-going research aimed at devising means of 
evaluating the contribution information and communication technology 
(ICT) makes towards development, of which this thesis forms a part. It 
specifically seeks to investigate how a structured approach can support the 
evaluation of the ICT contribution to development. The need to demonstrate 
that ICT actually contributes to development is a concern for all those 
involved in policy and implementation of ICT for development (ICT4D). 
This research therefore adopted a broad perspective in developing the 
evaluation approach, particularly applying it to initiatives in Uganda as a test 
bed. The research further embraced an interdisciplinary approach to 
accommodate the complex ICT interactions. It merged concepts from 
information systems, development studies and applied decision theories to 
devise an evaluation approach. The design science research paradigm 
facilitated the understanding of what constitutes ICT-related development as 
basis for developing and testing the approach. Both case study and survey 
research strategies were applied to facilitate data collection at the different 
stages of the research.  

This thesis proposes a model and criteria for the evaluation of ICT-related 
development. Qualitative indicators are proposed, validated and tested for 
various dimensions including research and education, healthcare, economic 
opportunities, political freedoms and psychological wellbeing. 

Findings confirm the multidimensional and complex nature of the 
interactions of ICT in development. For instance, ICT benefits may not be 
restricted to specific goals, severally characterised by unintended benefits. 
This corroborates the essence of multidimensional evaluations to ensure a 
more meaningful understanding and establishing of ICT4D benefits. The 
majority of the proposed indicators could appropriately evaluate the ICT 
contribution to development. Notably, the quest by decision-makers for 
quantitative measures in evaluating development benefits is still apparent. 
Therefore, it is imperative that qualitative and quantitative approaches 
complement each other in the evaluation of the ICT contribution to 
development, a subject that can be addressed in subsequent studies. 
Furthermore, ICT4D benefits can be categorised in terms of significance to 
an initiative, for example primary and/or secondary contributors to 
development. For instance, while cost reductions and savings represent an 
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important benefit, this research established that they were secondary to 
several others, such as providing a timely service in as far as improved 
access to healthcare is concerned. This is another aspect that would benefit 
from further investigation.  
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1 Introduction 

ICTs can enhance capabilities for human development when applied with 
foresight, clear objectives, a firm understanding of the obstacles that exist in 
each context and proper policies that establish an institutional framework 
that promotes the use and benefits of ICTs for the poor. (Hamel, 2010, p. 4) 

 
The information society, characterised by increased reliance on information 
and communication technology (ICT), has reshaped almost all aspects of 
people’s lives over the past two decades. Vast ICT investments, especially in 
developing countries, have been motivated by the notion that ICT actually 
contributes to development in various domains such as poverty alleviation, 
education, healthcare and governance (Heeks, 2010, p. 4). However, Gomez 
and Pather (2012) note that the high failure rates of such investments 
continue to raise scepticism regarding the extent to which ICT actually 
contributes to development. There is a general feeling that ICT can do more 
than at present to facilitate development benefits (Rabin et al., 2009). 
Consequently, appropriate approaches are needed to enable an understanding 
of whether and how ICT contributes to development. This will facilitate the 
identification of benefits achieved from investments to date, advise future 
initiatives, enable the prioritisation and forecast of potential impacts, and 
also facilitate accountability exercises (Heeks, 2010, p. 628). The research 
reported in this thesis attempted to develop and test an approach appropriate 
for the evaluation of the ICT contribution to development. It draws on 
information systems, development studies and decision analysis for the 
theoretical underpinning of the evaluation approach. As a starting point, this 
chapter provides the background, and introduces the research problem and 
focus.   
 

1.1 An Overview of ICT for Development 

1.1.1 Historical Trends in ICT4D 
ICT for Development (ICT4D), its synonyms ICTD and ITD, or 
development informatics, generally relates to the adoption and use of ICT to 
realise developmental outcomes. As a research field, ICT4D is 
interdisciplinary, including information studies, communications, 
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anthropology, information science, governance, economics and sociology, as 
well as technology and development (Blake & Garzon, 2012; Heeks, 2006; 
Walsham, 2013). In this thesis, information and communication technologies 
are tools consisting of both hardware (e.g. radio, television, telephones, 
mobile phones and computers/Internet) and software applications that 
facilitate by electronic means the creation, storage, management and 
dissemination of information, as well as communication (Heeks, 1999). 
ICT4D initiatives therefore range from the underlying infrastructure to the 
applications that involve activities aimed at facilitating the realisation of 
social and economic development. 

One of the first applications of ICT to address development needs in 
developing countries was an adoption of the community computer rooms:  
telecentre projects that were first implemented in North America and Europe 
in the mid-1980s (Heeks, 2008; Rabin et al., 2009). These were introduced 
in developing countries such as Columbia, India and Sri Lanka by 
international development organisations and non-government organisations 
in the mid- 1990s. The implementation of telecentres in developing countries 
resulted from the introduction of the millennium development goals (MDGs) 
as measures of development targets; and a realised need for a means for their 
delivery. Unfortunately, these initial developments were characterised by 
high rates of failure mainly because they were adopted as is from the 
developed economies. Heeks (2008) refers to this as ICT4D 1.0, which 
mostly focused on computers and landline phones. Consequently, research 
then focused on sustainability, scalability and evaluation with an overall aim 
of establishing ICT4D implementation models appropriate for developing 
country contexts. 

Subsequently, ICT4D sought to focus more on what was working in this 
context, that is, radio and mobile phones, and how to best exploit these 
through innovative business models. In this new era, which Heeks (2010) 
referred to as ICT4D 2.0, target beneficiaries increasingly have a central role 
to play by creating new processes or transactions, for example beeping or 
flashing and mobile money; and by creating employment like commercial 
phone charging booths. It is interesting to note that even the increase in 
mobile phone penetration which facilitates personal Internet access has not 
demystified the relevance of public access venues like telecentres and public 
libraries (Walton & Donner, 2012). Clearly, ICT in its different forms has a 
central role in everyday life but target beneficiaries are essential drivers of 
this process. Heeks (2010, p. 635) points out that to achieve successful 
ICT4D projects, implementation should deliberately involve all relevant 
stakeholders in three integrated aspects. These include 1) designs that are 
sufficiently aligned to local realities, 2) governance that draws on the 
strengths of the multiple actors and 3) sustainability from an economic and 
socio-political perspective. 
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Unlike other disciplines, ICT4D mainly began as a practice engaged in 
the implementation of technology-based development initiatives in 
developing countries. Growth as a research field was driven by literature 
discussing technology projects in development in the mid-1990s (Rabin et 
al., 2009). This has since led to an increase in research publications 
addressing various issues including transfer and diffusion (Walsham, 2013), 
inequalities in access: digital divide (van Dijk, 2006), innovations and 
appropriate designs (Heeks, 2008; Oosterlaken, 2009), 
beneficiaries/community participation (Bailur, 2007), sustainability (Ali & 
Bailur, 2007; Bailur, 2007; Pscheidt & Weide, 2010; Rega, 2010), theorising 
in ICT4D (Bailur, 2007; Duncombe, 2007; Heeks, 2007) and ICT4D 
evaluation (De', 2006b; Gomez & Pather, 2012) among others. Though still 
in its infancy, ICT4D is a growing research discipline that is also 
characterised by well-established courses,1 as well as research outlets 
including journals2 and conferences such as the International Conference on 
Information and Communication Technologies and Development series 
(ICTD)3 and IFIP WG94 Conferences.4 Several assessments on the current 
state of ICT4D research have also been carried out to pave the way for 
further research (i.e. Avgerou, 2010; Heeks, 2009, 2010; Qureshi, 2013; 
Rabin et al., 2009; Sey & Fellows, 2009; Toyama & Dias, 2008; Walsham, 
2013). 

1.1.2 Benefits of ICT4D 
Although it is widely accepted that ICT does impact development, it was 
initially viewed by sceptics as a needless luxury that should not have been 
prioritised over basic needs such as water and roads (Gomez & Pather, 
2012). This resulted from the misconception of ICT as the only solution for 
addressing development problems, rather than as a tool that enables change 
which should be adopted alongside other development initiatives in 
addressing development problems (Hanna, 2008; Khene, 2010). In this 
respect, ICT has been mainstreamed within broad development goals and 
therefore its potential benefits may vary in scope depending on the context 
of application, and the nature of the initiative. These may broadly range from 
meeting international development goals such as the millennium 
development goals, to addressing national strategic policies, for example the 
                                                        
1E.g. http://www.seed.manchester.ac.uk/postgraduatetaughtcourses/course/?code=06237 and 
http://dsv.su.se/en/education/courses-and-programmes/masters/ictd (Masters in ICTS for 
development at the University of Manchester and DSV- Stockholm University, respectively) 
2 Such as Information Technologies & International Development (ITID), Electronic Journal 
of Information Systems in Developing Countries (EJISDC), Information Technology for 
Development (ITD)  
3 E.g. http://www.ictd2013.info/ 
4 E.g. http://www.ifipwg94.org/ifip-conference-2013 
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development of government services, contributions to sectors such as 
education and health, rural empowerment and participation, environmental 
sustainability, ICT-based entrepreneurship, innovation and market access 
(cf. Grunfeld et al., 2011; Khene, 2010; Walsham, 2013); as well as personal 
psychological well-being, such as improvements in self-confidence, and self-
esteem (cf. Gigler, 2011). ICT4D has also had some negative effects such as 
job losses, limiting family interactions and health concerns such as lack of 
physical exercise, eye strain and increase in stress and anxiety and so on 
(Hedström & Grönlund, 2008). 

It is noteworthy that while the perception of ICT potential for attaining 
various development goals is high, there is limited empirical evidence of 
such achievements (Gomez & Pather, 2012; Kivunike et al., 2011; Rabin et 
al., 2009). Figure 1, adapted from (Rabin et al., 2009) illustrates expert 
opinions on how ICT4D has performed so far in realising the millennium 
development goals. For example, while almost 90% of the experts consulted 
believed that ICT4D had the potential to alleviate poverty, only 40% 
believed it had done so. Yet research also hints at an indirect causal 
relationship between ICT and poverty alleviation (Khene, 2010).  
 

 
Consequently, there is a quest to establish whether ICT contributes to 

development and under what circumstances this may occur for the 
impoverished in developing countries. According to Walsham (2013, p. 50), 
“Important questions remain, such as what type of development is being 
supported, which groups benefit and which do not, [….] and how we should 
evaluate the development impact”. Donner and Toyama (2009, p. 8)) also 
call for “further attempts to improve the quality of [ICT4D] impact 
assessments” arguing that data on counting users and closing divides does 
little in this respect. Evidently, ICT4D research is emphasising the need for 
theory to advise research, with great emphasis on focusing explicitly on the 
‘D’ in ICT4D. It is envisaged that this will facilitate deeper investigations 

 
 

Figure 1: Empirical evidence of potential and actual impacts of ICT4D on the millennium 
development goals (adopted from Rabin et al., 2009) 
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into how ICT enables development, an important motivation for this 
research.  As Avgerou (2010, p. 1) emphasises regarding ICT4D research, 
“despite its remarkable theoretical capabilities to study technology 
innovation in relation to socio-economic context, it remains weak in forming 
convincing arguments on IT-enabled socio-economic development”. As a 
result, there has been a steady increase in response to this call; for example, 
special journal issues dedicated to theorising ICT4D in general (Heeks, 
2006), as well as the application of a development perspective to ICT4D 
research (Andersson et al., 2012; Oosterlaken & den Hoven, 2011).  

1.1.3 Contextual Factors affecting the Adoption and Use of 
ICT4D 

Contextual factors enable or restrict the conversion of an ICT resource or 
opportunity into a development benefit. These factors specifically determine 
people’s ability to choose to exploit the opportunity to realise a development 
benefit (Sen, 1999). Assessment of contextual factors recognises the diverse 
nature of individuals’ from the different contexts within which ICT4D 
initiatives are implemented. It avoids the adoption of a ‘one-size-fits-all’ 
approach to the development and deployment of ICT4D initiatives. Rightly 
so, the success or failure of ICT4D projects predominantly lies in the failure 
to address such contextual factors.  Some of the main contextual factors 
drawn from the literature (Gigler, 2004; Hatakka et al., 2013b; Madon, 2004; 
Zheng & Walsham, 2008) and known to either enable or restrict the 
realisation of development through ICT4D are discussed below in four main 
categories: 
• Political: refers to government influences as well as the legalities that 

affect ICT adoption and use. These specifically include government (or 
municipal) support through which all ICT concerns are channelled, 
efficiency and transparency of national (or local) governance as well as 
ICT legislation maturity. There is also evidence that the success of 
several ICT for development initiatives is hampered by bureaucratic 
procedures (Ibrahim-Dasuki et al., 2012; Prakash & De’, 2007).  

• Economic: this seeks to establish how the financial environment affects 
the adoption and use of ICT infrastructure to eventually realise a 
development benefit. Specific factors include beneficiaries’ disposable 
income, employment status, affordability of IT services as well as 
service costs or tariffs.   

• Social–cultural: refers to the individual and societal influences on ICT 
adoption and use. These are moderating variables that explain individual 
behaviour given an opportunity such as ICT. Grunfeld (2011) points out 
that these factors play a central role in ICT adoption since people 
interact differently in different contexts. Examples include:  level of 
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education (or ability to read and write) as well as IT literacy – the ability 
to use technology has a significant impact on the use of ICT; personal 
motivation and perceived added value as well as unrealised exceptions 
which have an influence on the adoption and use of ICT (Kleine, 
2009b); social institutions and arrangements in terms of information 
censorship which involves restricting or denying access to certain kinds 
of information in some communities (e.g. Zheng & Walsham, 2008); 
cultural and ethical issues in relation to gender and religion, that is, 
restricted access of women to the Internet and computers in some 
societies; various ethical issues such as exposure to offensive materials 
and abuse, for example through SMS or the Internet; and, finally, health 
concerns such as eyesight or physical posture which have been reported 
to influence the use of ICT. 

• Technical: refers to technical issues that affect ICT use, including 
accessibility to ICT basic infrastructures such as computers and phones, 
Internet infrastructure and quality of Internet bandwidth; accessibility to 
public infrastructure like electricity in terms of availability and cost; 
availability of skilled technical support in terms of skilled IT trainers as 
well as support and maintenance services, for example of computer or 
telephony services affects the availability of ICT services and their use. 
Alternative energy sources and appropriate technologies that have low 
electricity requirements have been sought in some incidences to address 
the availability challenges.5  

1.2 Development Discourse 
Development generally lends itself to some form of progress or 
improvement in one or multiple life domains. Therefore, developmental 
theories are instrumental in understanding societal progress and how it is 
attained (Gasper, 2004). For this reason it is assumed that the underlying 
meaning of development that an initiative adopts determines the nature of 
benefits that target beneficiaries will attain from this initiative. In reference 
to accelerated technological progress, Qureshi (2013, p. 190) points out “ [..] 
It seems that the concept of development is being reshaped to help us 
understand, what are the improvements in the lives of people that enable 
them to lead the lives they value – while improving the communities around 
them”. As such, it is vital to explore how development has been perceived 
over the years as preamble to establishing how these perceptions have 
affected evaluation of societal progress.  

The development concept has evolved through different stages over the 
years, including modernisation, dependency and neo-liberal tendencies; and 
                                                        
5 E.g. http://www.ucc.co.ug/data/smenu/25/1/About%20RCDF.html – The Rural 
Communications Development Fund (RCDF) in Uganda is using solar power and low energy 
consuming equipment in ICT/computer facilities in rural areas.  
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most recently the human development approach. These have had great 
influence on how development initiatives were implemented, and the 
resultant benefits. Modernisation was prominent in the 1950s and 60s based 
on the pretext that development was the industrialised (modern) model 
attained by most developing countries. For the developing countries, 
development meant imitating the development processes of the West such as 
industrialisation, urbanisation, mobility, spread of democracy, losing 
traditional practices and increased education and secularisation so as to 
acquire the advanced status of development (Peet & Hartwick, 1999, p. 76). 
From the modernisation ideology, progress of a society was assessed in 
terms of economic growth using macro-economic indicators such as gross 
domestic product (GDP). 

Dependency theorists, led by Raul Prebisch in the 1970s, criticised 
modernisation and attributed underdevelopment to activities resulting from 
modernisation and interaction with the rich, developed nations (Peet & 
Hartwick, 1999, p. 42). Such activities included extraction of raw materials 
and limited control over societal institutions. Dependency theorists in turn 
suggested protection and import substitution policies that involved replacing 
industrial imports with domestic production at lower costs, state supervision 
of industrialisation and use of income from exports to purchase capital goods 
to facilitate national economic development.  

In the 1980s and 1990s, neo-liberalism was promoted through the policies 
of development agencies such as the International Monetary Fund and World 
Bank after the realisation that import-substitution policies did not necessarily 
benefit the poor. To access international aid, developing countries were 
required to carry out structural, institutional changes which decreased state 
control, promoting a reliance on markets and price mechanisms (Sachs, 
1992). Economic growth from this perspective was to be achieved through 
practices such as privatisation, deregulation of the national markets, trade 
liberalisation and tax reform (De', 2006a; Peet & Hartwick, 1999). At the 
same time there was an increase in approaches encouraging beneficiaries’ 
participation and empowerment right at local levels (Kumar & Corbridge, 
2002).  

The most recent concept is human development; a post-modern approach 
in development thinking whose prominence arose from the introduction of 
the United Nations human development reports, starting in 1990. Central to 
this approach is Sen’s capability approach (Sen, 1990). The basic purpose of 
development in this approach is to enlarge people’s freedom – human 
capabilities to enable people to participate both as agents and beneficiaries in 
the development process (HDR, 2004). From this perspective, development 
is not limited to economic growth or the rise in income but what the income 
enables one to do. As Lehtonen notes in support of the human development 
approach, “[p]olicies should not focus on collective outcomes such as the 
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distribution of income, but rather on building individual capabilities, and 
ensuring that people have the freedom to convert economic wealth into 
outcomes they desire”(2004, p. 203). In so doing, people are empowered to 
live the lives they desire which in turn ensures ownership and sustainability 
of the development initiative.  

The United Nations Development Programme’s (UNDP) human 
development index and the multidimensional index are the principle means 
of assessing development based on the human development concept (ITU, 
2013). They both focus mainly on the health, education and living standards 
dimensions. While these are the most critical, human development also 
consists of other life choices that people value including political, economic 
and social freedom to opportunities for being creative and productive, and 
enjoying personal self-respect and guaranteed human rights (HDR, 1990, 
p.10). Some of these have been addressed in the series of human 
development reports over the years. 

It is evident that in the initial development approaches, development was 
imposed onto its planned beneficiaries with little consideration of their social 
and cultural context. For instance, modernisation was based on the notion 
that people’s culture was a hindrance to their development, which required 
that they be modernised. Peet & Hartwick (1999) also attribute the failure of 
dependency theorists’ import substitution approach to the neglect of 
agriculture which was, and is still, an essential activity in contributing 
towards the well-being of people in developing countries. It is important to 
point out that despite its infancy and complexity, a human-centred approach 
to development befits a comprehensive, process-oriented approach to 
conceptualising development. This, in summary, comprises the opportunities 
that a resource can enable in the various life domains vis-à-vis the social and 
cultural context.  

The human development approach further inherently considers issues 
such as empowerment, sustainability and impact which are major concerns 
in the effective delivery of development (Heeks, 2008). This is also in 
agreement with Simon’s  (1997) definition of human development almost a 
decade later: 

  
“[T] he process of enhancing individual and collective quality of life in a 

manner that satisfies basic needs (as a minimum), is environmentally, socially 
and economically sustainable and is empowering in the sense that the people 
concerned have a substantial degree of control over the process through 
access to the means of social power.” (1997, p.185) 

  
A development perspective based on the human development approach 
informs research reported in this thesis.  It is the basis upon which the 
evaluation framework is built.  
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1.2.1 Defining Development 
This research adapts Sen’s capability approach constructs and defines 
development as the opportunities (freedoms) and achievements that facilitate 
people to live a life they value within a specific context. This definition is 
multidimensional, capturing both the development process and the 
achievements that result from this process. In support of this definition, 
Prakash and De’ (2007) also point out that for purposes of evaluation, 
development should be viewed on two fronts, on the one hand as an 
achieved improvement and on the other as an instrumental perspective which 
facilitates improvement. It is for this reason that development in the latter 
studies adopted a broader perspective (Kivunike et al., 2013, 2014a) from a 
narrow one that only focused on quality of life in the initial studies 
(Kivunike et al., 2009b, 2011).  

1.3 ICT4D Evaluation: Measuring the Information 
Society 

Evaluation simply involves systematically obtaining and analysing 
information to provide useful feedback that will enable an understanding of 
how an initiative is performing. Evaluation originates from social research 
and mostly seeks to establish whether an intervention or initiative has 
achieved its anticipated goals (Bryman, 2004). It is imperative that results 
obtained from an evaluation are meaningful and can be utilised in practice 
(Patton, 2008). The purpose for which an evaluation is performed is a 
prerequisite in determining how the evaluation is designed and undertaken.  

1.3.1 Purposes of ICT4D Evaluation 
Evaluation in ICT4D serves quite a number of purposes for the different 
stakeholder groups involved depending on how an evaluation is carried out:  
• It creates community awareness of the potential ICT benefits for the 

target beneficiaries. For example, Khene (2010) reports a baseline 
participatory evaluation approach that facilitated such an exercise and 
also enabled implementers and policymakers to establish the community 
needs and understand the local context.  

• Most recently, evaluations are being sought to ascertain the impacts of 
ICT on development (cf. Gomez & Pather, 2012; Heeks, 2010). Since 
ICT is only one among many programmes that support development, it 
is vital to know the benefits it delivers in the various sectors. This can 
for instance guide the mainstreaming of ICT into the national, broad 
strategic development goals (Khene, 2010; Walsham, 2013). Such an 
evaluation would also serve to measure the success of an initiative if it is 



 24 

performed against some initially established goals; or an appraisal for 
investments or accountability (Grunfeld et al., 2011; Heeks, 2010). 

• As ICT4D moves through various stages, evaluations are essential to 
guide policymakers, implementers and developers on future innovations. 
For example, the invention of the mobile money transfer services that 
have revolutionised financial service provisioning in Africa are 
attributed to a report on how people in rural developing communities 
were using phone credit as currency to carry out money transfers 
(Batchelor, 2012; McKemey et al., 2003). Similarly, evaluations 
facilitate a learning process that improves future innovations and 
implementations. A case in point is that evaluations into the reasons for 
the failure of telecentres facilitated a change of course by ICT4D 
practitioners to focus more on community radio and mobile phones 
instead of computers to address development problems (Heeks, 2008). 

• Just as poverty or human development assessments, ICT4D assessments 
are a measure of societal progress towards the information society 
(Schlichter & Danylchenko, 2014). These are mostly indices evaluating 
the level of ICT penetration in various societies.  

• Other forms of evaluation such as ex-ante that are performed before 
implementations can improve the understanding of the possible 
implications of an initiative.   

1.3.2 Reviewing the Current State of ICT4D Evaluation 
Like other developments in ICT4D, evaluation has similarly progressed over 
time from readiness, availability, uptake and then impact (see Figure 2); 
albeit with increasing complexity as one moves across the continuum 
(Heeks, 2009, p. 7).  

 
Figure 2: Progress in ICT4D activities over time (Heeks, 2009, p. 7) 
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Assessing readiness, availability and usage mostly focuses on deliverables in 
terms of infrastructure and other enabling factors such as affordability, 
capability and the regulatory environment. At the macro level, this has 
mostly been achieved through the use of quantitative indicators which are 
aggregated into indices; see Kivunike et al. (2007) for a review.  

One of the prominent approaches for macro level evaluation is the 
partnership on measuring ICT for developments that involve a number of 
international development agencies such as ITU and OECD. It has produced 
a series of reports and measures for the information society in response to 
the World Summits on the Information Society6 (WSIS). Most recently, the 
partnership proposed the ICT Development Index (IDI) with the aim of 
tracking the digital divide and measuring national progress towards the 
information society (ITU, 2009). It combines aspects of initially developed 
indices including the Digital Access Index (DAI) (ITU, 2003), the Digital 
Opportunity Index (DOI) (ITU, 2005) and the ICT Opportunity Index 
(ICTOI) (Sciadas, 2005). The IDI consists of a core list of indicators that 
measure ICT access, use and skills. The World Economic Forum Network 
readiness index, first introduced in 2001 to measure the degree to which 
countries leverage ICT for enhanced competitiveness, initially focused on 
readiness and usage. It has however been modified to cater for measures of 
social and economic impact so as to ensure relevance to the current ICT 
trends (Bilbao-Osorio et al., 2013). Other sector-specific lists of indicators 
such as e-government (ITU, 2012) have also been developed. These are 
quantitative indicators measuring the use of ICT by employees of 
government, availability of ICT to government organisations, use of ICT by 
government organisations and supply of e-government services to citizens. 

The progression to impact measures arose from the need for ICT4D 
initiatives to demonstrate that they actually contribute to development. 
Moreover, one of the major concerns for sound ICT4D impact evaluations 
has been the need to rely on relevant theoretical or conceptual foundations 
more so development theories to guide the evaluation process (Gomez & 
Pather, 2012; Heeks, 2010). This explains the increase in research applying 
development theories, especially the multidimensional concept, to ICT4D 
impact evaluation in various avenues, for example special conference 
streams dedicated to ICT4D evaluation from a development perspective.7 
The inherent notion is that perception of benefits drives ICT use, which then 
determines the nature of impact. Therefore, focus shifts from ICT to the 
benefits, that is, the development it enables within a given context. The main 
development concepts guiding ICT4D evaluation are Amartya Sen’s Sen 
(1999) capability approach and the sustainable livelihoods approach, SLA 
(Chambers & Conway, 1992).  
                                                        
6 For more on WSIS events see http://www.itu.int/wsis/index.html 
7 http://www.ifipwg94.org/track-12-capability-approach-and-ict4d (accessed 12/05/2013) 
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Notably, besides the nature of what is being evaluated, the level of 
analysis has also changed. While evaluation for readiness and availability is 
mostly performed at macro level, that is, national or international 
assessments, the majority of the registered impact evaluations to date are at 
micro level, that is, evaluations of specific projects or programmes. For 
example, in an extended review Heeks and Molla (2009) suggest approaches 
and frameworks that have been applied in ICT4D impact assessment at the 
micro project level, such as cost–benefit analysis, project goals evaluation, 
information needs assessment, cultural–institutional framework, and so on.  
It is, however, still unclear how this can be achieved at the macro level, or 
when evaluation involves multiple projects, which may be attributed to 
different challenges discussed below. 

1.3.3 Challenges in ICT4D Evaluation 
Clearly, the growth in implementation of ICT4D initiatives explains the 
increase in ICT4D evaluation approaches. However, this is still in its infancy 
as indicated by the review undertaken in Section 2.2, as well as the existence 
of calls for studies into ICT4D impact evaluations (i.e. Best et al., 2009; 
Blake & Garzon, 2012; Chew et al., 2010; Heeks, 2010; Walsham, 2013). 
Evaluation of ICT4D initiatives is faced with a number of challenges: this 
section discusses some of them, highlighting how they have been catered for 
in the research reported in this thesis.  
• Studies have increasingly revealed that there is no direct causal 

relationship between ICT and development (Gigler, 2011; Gomez & 
Pather, 2012; Grunfeld et al., 2011; Roberts, 2008). The relationship that 
exists is a complex one, involving interactions among several elements, 
that is, technology, people and context; therefore, the ICT impact cannot 
be isolated. This probably explains why the majority of ICT4D impact 
evaluation studies are mostly at project level and descriptive to facilitate 
an understanding of all factors involved in the realisation of ICT 
benefits. This is also referred to as the ‘attribution challenge’ which 
according to Grunfeld et al. (2011) is due to the dramatic growth of the 
ICT sector which coincided with other technological advances and 
widespread liberalisation, both of telecommunications regulation, 
transport and trade. Roberts (2008, p. 90) further points out that ICTs, 
just like electricity, are ‘general purpose technologies’ whose use and 
impact are ubiquitous and indirect; yet impact is not from the 
technologies per se but how they are used to transform society. 

To address this challenge, it is argued that, rather than aim at proving 
attribution (identifying the cause of an effect and determining how much 
of the effect results from the intervention), emphasis should be placed on 
the contribution an initiative has had on social and economic 
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development (Mayne, 2012a, p. 273). This is in support of the notion 
that similar to several other initiatives, ICT is just an enabler that only 
contributes to development. So the aim is not to isolate the impact per 
se, but to establish the contribution. Therefore in this thesis, ‘ICT4D 
impact’ is the same as the ‘ICT contribution to development’.   

 
• It is not clear what constitutes a meaningful ICT4D impact evaluation. 

For example, according to Heeks (2010), impact consists of outputs, 
outcomes and impacts, an aspect Grunfeld (2011, p. 16) refutes arguing 
that impacts only consist of significant and lasting changes. On the other 
hand, Gomez and Pather (2012, p. 9) proposes that an ICT4D impact 
evaluation exercise should consist of both tangibles (i.e. quantifiable 
measures such as number of computers, and instrumental impacts such 
as new business opportunities), plus intangibles such as empowerment, 
self- esteem and self-worth. Roberts (2008) also points out that since 
several effects can be characterised as impacts (e.g. strong or weak 
influences, direct or indirect impacts, positive and negative impacts, 
short or long term impacts, intended and unintended impacts, 
intermediate and final impacts), it further complicates the ICT4D impact 
evaluation process.  

This research adopts Heeks’ (2010) definition of impact as consisting 
of output, outcomes and impact as discussed in detail in Chapter 2. This 
facilitates a holistic assessment of what impact is rather than, for 
example, focusing on isolated compositions of impact such as in terms 
of long-term benefits, or intangible benefits. It also facilitates a 
systematic assessment of impact since outputs on several instances 
contribute to the realisation of the outcomes and then impacts.  

 
• ICT4D evaluations are also faced with various methodological issues. 

The most significant approaches to evaluating ICT benefits are the 
longitudinal evaluation approaches and the randomised control trials. 
Longitudinal approaches involve the establishment of a baseline status 
before the intervention, and then the performance of an evaluation after 
an agreed period of adoption and use. However, the challenge in 
conducting such longitudinal evaluations is the prerequisite for baseline 
data, which might be non-existent in certain situations, as well as the 
expense involved in running such a study, especially in resource 
constrained contexts. The randomised control trial (RCT) or randomised 
impact evaluation involves the evaluation and comparison of groups that 
benefit from an intervention and those that do not. Piette et al. (2012) 
point out that although RCTs provide strong evidence of the usefulness 
of ICT solutions and their potential impact on outcomes, they exhibit 
various shortfalls. For instance, some services cannot be randomised, 
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while large, multi-site trials are expensive and can take years to produce 
information. Additionally, the random control trial approach to some 
extent isolates the technology from the social context that surrounds and 
presumably affects it (Li, 2010). Additionally, such studies may be 
difficult to undertake if the evaluation is required at a higher level, say 
for specific sectors such as health or education, or multiple projects. 
Almost similar is the difficulty in determining the time when it is 
appropriate to conduct an impact evaluation. ICT4D impacts are accrued 
over time and may not be immediately evident. Donner and Toyama 
(2009) also highlight the poor quality or absence of relevant data. Even 
when data is available, the selection of measures is often dictated by the 
information needs of international or local organisations, which results 
in data collection that is rarely useful for making improvements to the 
existing services; see, for example, (Verbeke et al., 2013). 

It is argued later in this thesis that the proposed approach, based on 
multi-criteria decision-making and multi-criteria decision aid 
(MCDM/MCDA), is more flexible, easily facilitating one-point in time 
assessments of the ICT contribution to development. Danielson et al. 
(2007) note that decision analysis offers less demanding ways of 
eliciting vague or imprecise information without substantial loss of 
analytic quality. Thus MCDA techniques are promising candidates for 
evaluations constrained by time and resource bounds.  This is achieved 
through the evaluation of both outputs and outcomes of an initiative on 
the assumption that the outputs contribute to the realisation of the 
outcomes. Royston (2011) further notes that such approaches are 
particularly suitable when the background information is insufficient for 
the intended purposes, or when dealing with complex, ill-defined 
problems for which quantitative approaches may be difficult or even 
inappropriate. In addition to analytical rigour these approaches are 
simple and transparent. 

 
• Since ICT4D impact evaluation is still in its infancy, there are only a 

limited number of comparable evaluation models, as well as data 
(Roberts, 2008). Moreover, Khene (2010) further points out that for an 
effective and meaningful assessment of an ICT4D initiative one needs a 
substantial number of indicators, which is still a challenge in Africa 
where data gaps associated with ICT4D are prevalent. Furthermore, a 
related issue of concern are the potential bureaucracies likely to face 
practitioners seeking to collect such data. 
 

• Although the use of structured impact evaluation approaches is seen as 
vital in explaining ICT benefits (Garnham, 1997; Gomez & Pather, 
2012); there has been a concern regarding the difficulty in measuring 
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certain development goals such as good governance, and empowerment 
(DFID, 2005). This is attributed to the lack of uniformity of the issues 
being measured, which requires a strong emphasis on the context in 
which the evaluation is being performed. This also draws in the debate 
of whether to use qualitative or quantitative approaches in the evaluation 
process. It is noted that while the qualitative evaluation approaches to 
ICT4D offer rich in-depth explanations of how development has 
occurred, they are normally difficult to report (Gomez & Pather, 2012).  

1.4 MCDA in the Evaluation and Selection of ICT4D 
Initiatives 

Multi-criteria decision analysis (MCDA) also referred to as Multi-criteria 
decision making (MCDM) consists of decision-aiding approaches that 
facilitate the decomposition of complex decision problems.  According to 
Belton and Stewart, MCDA is an:  

 
“Umbrella term that refers to a collection of formal approaches, which 

seek to take explicit account of multiple, conflicting factors in helping 
individuals or groups explore decisions that matter [that are inherently 
complex but are at the same time important to make].” (2002 , p. 2) 
  

In support of adopting MCDA for ICT4D evaluation, Montibeller (2005, p. 
18) highlights that complexity in such decision situations arises from a 
number of factors, including:  
• Uncertainties about which way should be followed, what the objectives 

are, what the alternative solutions are and who is involved and/or 
affected by the decision;  

• Stakeholders involved often having conflictive values, objectives and 
preferences, which are not precisely defined but are all important 
considerations;  

• The overwhelming amount of both quantitative and qualitative 
information that must be considered in the decision; and 

• The available information is, usually, incomplete.  
Interactions in ICT4D are complex as they involve: 1) multiple 

dimensions within the restrictions of various contextual factors (Blake & 
Garzon, 2012, p.10); 2) multiple stakeholders typically with conflicting 
objectives, that is, the need to realise development benefits (addressing 
poverty) as well as maintaining initiative sustainability (Ratan & Bailur, 
2007; Rega, 2010); and 3) uncertainty arising from the unavailability of data 
about the interactions and performance of the various elements. These 
complexities serve to confirm that the evaluation of ICT4D initiatives is a 
complex decision problem that would benefit from the structured application 
of MCDA techniques.  



 30 

In the context of development, the application of MCDA techniques in 
general and to ICT infrastructure and information systems in particular, may 
be divided into three thematic areas (Clímaco & Craveirinha, 2005; Granat 
& Wierzbicki, 2004): supporting ICT strategic management, supporting 
operational planning and design and, finally, applications evaluation. 
• Strategic management: specifically in support of the development of ICT 

strategic implementation plans (Albadvi, 2004; Chen & Pu, 2004), as 
well as vendor and services/applications selection of a 
telecommunications system (Gasiea et al., 2010; Malladi & Min, 2005; 
Ruder et al., 2008). Other aspects considered at this level are planning 
for telecommunications network growth both in the short and long term, 
and evaluation of scenarios for the introduction of new technologies. 

• Operational planning and design: this covers MCDA support in various 
planning activities involved in the operation of ICT. For instance, in 
communications network design, MCDA supports suitable location 
identification, interconnections and dimensioning of network equipment 
as well as network traffic routing; see, for example, (Chemane et al., 
2005; Lee et al., 2001).  

• Evaluation and assessment: this focuses on the use of MCDA in post 
implementation activities such as monitoring and evaluation; see, for 
example, (Barclay & Kweku-MuataOsei-Bryson, 2010; Zolfani et al., 
2012). Additionally, the use of MCDA techniques in performance 
evaluation of IT/IS projects in developing countries is still limited. 
However, these techniques have been applied in other contexts such as 
development evaluation (Sanchez-Lopez et al., 2012), as well as product 
and service projects performance evaluation (Marques et al., 2010). 

The use of MCDA techniques in developing countries is variously 
challenged. For example, Riabacke et al. (2010) point out that some of the 
challenges affecting the adoption of a public decision support system in the 
developing county context include low literacy levels, and lack of electricity 
and uneven access to ICT infrastructure. Of specific interest in this respect is 
how vague and imprecise value judgments can be elicited from stakeholders 
(more so target beneficiaries) within such a context, an aspect that is 
explicitly addressed by this research.  

1.5 Research Context 
The need to demonstrate that ICT contributes to development is a concern 
for all those involved in policy and implementation of ICT for development 
(ICT4D). Therefore, this research adopted a broad perspective especially in 
developing the theoretical framework, which was then applied to Uganda as 
a test bed. The research was mostly carried out with a selection of 
beneficiaries of the Universal access funds initiatives, as well as 
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practitioners (mostly referred to as experts in the different studies) who are 
individuals involved in implementation of or research into ICT4D.  

1.5.1 Overview of the ICT Sector in Uganda 
Uganda is a landlocked country in eastern Africa with an approximate area 
of 241,550 square kilometres (UBOS, 2009). The major national indicators 
generated from the UNDP 2013 Human Development Report based on 2012 
estimates (UNDP, 2013) are summarised in Table 1. In addition to the 
human development index, UNDP also produces the multidimensional 
poverty index which is a measure of the percentage of population that is 
multidimensionaly poor (UNDP, 2013, p. 161). This is an aggregation of the 
deprivation in the health, education and standard of living dimensions. 
Uganda was ranked as one of the high human development achievers in this 
period. It has mixed results in as far as meeting the millennium development 
goals (MDGs) is concerned. According to the 2013 MDGs progress report 
(MoFPED, 2013), Uganda has managed to halve the population below the 
poverty line; improvements have also been registered in terms of  reduction 
in hunger and under nutrition, increase of persons in wage employment, 
reduction in malaria infections, access to affordable drugs and treatment of 
HIV/AIDS, and reduction in the under-five child mortality rate by 34% 
between 2006 and 2011. However, some aspects are still below the desired 
expectation, including primary school completion rate that has only slightly 
increased, maternal mortality, which remains a big challenge, an increase in 
HIV/AIDS infections and a loss of environmental resources such as reduced 
forest cover and declining soil fertility. 

Table 1 National indicators (compiled from UNDP, (2013)) 

Indicators   
Human development index  0.456 
Multidimensional poverty index (0.367) 69.9% 
Total population  34.5 million 
Life expectancy at birth  54.5 years 
Adult literacy rate (% aged 15 and above who can read and write) 73.2% 
GDP per capita (ppp US$) 1,188 
Population living below ppp $1.25 a day (%) 51.5% 

 
Similar to other developing nations, the importance of ICT to Uganda’s 
development is evident from the various national ICT initiatives that have 
been implemented over the years. This started with the liberalisation of the 
telecommunications sector in 1996 to enable competition and creation of 
multiple licensing options (ICT-Policy, 2003). Most significant was the 
institutionalisation of the Ministry of ICT (MoICT, 2009, p. 9) in 2006 to 
provide strategic and technical leadership, overall coordination, support and 
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advocacy on all matters of policy, laws, regulations and strategy for the ICT 
sector; sustainable, effective and efficient development, harnessing and 
utilisation of ICT in all spheres of life to enable the country to achieve its 
national development goals. The Uganda Communications Commission 
(UCC) is mandated to regulate the communications sector, and the National 
Information Technology Authority Uganda (NITA-U) is the information 
technology (IT) regulatory body mandated to coordinate, promote and 
monitor national IT developments in Uganda. Some of the achievements to 
date in relation to ICT integration and development include: formulation and 
harmonisation of a number of ICT policies and strategies; setting up of the 
national backbone and e-government infrastructure in all ministries; 
operationalisation of district business information centres (DBICs) and 
setting up of the national business process outsourcing association.  

As a result of these nationwide and sector-specific ICT initiatives and the 
supportive economic and political environment, the country has experienced 
a steady, albeit low, growth rate in the ICT sector over the last decade. For 
instance, according to the new ICT development index (IDI) which measures 
national progress towards the information society, Uganda ranked 130 out of 
157 and had an IDI value of 1.81 in 2012, up from 1.72 in 2011 (in 
comparison to South Africa ranked 84th at IDI 3.95) (ITU, 2013). In 
addition, the telecommunications sub-sector conducts sector performance 
reviews to advise national development. Table 2 provides the 
telecommunications sector indicators showing the difference in penetration 
between December 1996 and June 2012. Figures show that mobile phone 
subscribers almost tripled between 2008 and 2012, while fixed phone lines 
only doubled within the same period. Additionally, there is an increased 
interest in Internet use evident from the figures on Internet subscription. 
These results indicate a shift from traditional (radio and TV) to modern 
technologies (mobile phones, Internet). The tremendous increase in mobile 
phone subscriptions may also be attributed to the recent advances in 
technology as well as the existence of affordable mobile phones on the 
market. 
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Table 2 A selection of Uganda’s telecommunications sub-sector indicators between 
1996 and 2012 (compiled from Tusubira et al. (2006) and  (UCC, 2008, 2012)) 

 December 1996 March 
2008 

June 2012 

Internet service providers 17 21 - 
FM station operators 14 200 250 
Television operators 4 44 63  
Fixed phone lines 45,145 166,552 330,989 
Mobile cellular subscribers 3,000 5,704,506 15,535,989 
Teledensity - 20.7% 46.7% 
Mobile Internet subscribers  - 1,586,325 
Estimated Internet users - - 5,700,000 
Total bandwidth - - 22,664 mbps 
Number of mobile money 
transactions 

- - 94,500,000 

1.5.2 Rural ICT Developments in Uganda: Universal Access 
Strategies 

The Uganda Communications Commission was mandated to set up a 
universal service fund, the Rural Communications Development Fund 
(RCDF), whose main function is to “effect communications interventions in 
areas that are underserved to ensure that these areas get access to 
communications services that are comparable to services in the served areas” 
(UCC, 2001). Consequently, RCDF is the most significant and wide-
reaching rural development initiative at national level, making it a relevant 
case for the research reported in this thesis. To guide the fund’s activities, 
UCC developed a rural communications development policy in 2001 for the 
planning period 2001–2007 which aimed “to ensure that basic 
communication services of acceptable quality [were] accessible, at 
affordable prices, and at reasonable distances, by all people in Uganda” 
(UCC, 2001, p. 7). The policy implementation commenced in 2003. 
Although it faced some challenges, RCDF met the majority of its targets in 
as far as implementation was concerned, as reported by UCC (2013).   

However, after a series of telecommunications sector performance 
reviews, recommendations for revision in the overall sector policy were 
made in 2005 to explicitly adopt a human development perspective (UCC, 
2005). This was borne from the realisation that after the initial regulatory 
period characterised by successful implementation, a low level of ICT 
adoption, penetration and accessibility was still evident nationwide. There 
was also a need for a holistic approach to streamline ICT adoption for 
national development. In addition, the achievements, challenges and lessons 
of the 2001 policy, rural development needs, government development 
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agenda, international best practices and stakeholder consultations advised 
the development of a new policy for the period 2010/11 to 2014/15. The 
current policy aims at mainly “increasing the coverage of communications 
facilities and services to more underserved areas and the people of Uganda, 
and to also deliberately enhance the usage of ICT services in the country” 
(UCC, 2009, p.1). The new policy recommendations generally expressed the 
need to target sector-specific ICT goals to ensure the sustainability of rural 
ICT projects. For example, emphasis was placed on supporting institutions 
that focus on rural development such as schools, local government units, 
health units, NGOs and Community Based Organisations (CBOs). It was 
envisaged that through such interventions, rural households in the 
underserved areas would receive indirect ICT-supported development 
benefits. 

To address the potential source of failure experienced in the first Rural 
Communications Development Programme (RCDP) implementation phase, 
the new policy, among others, highlighted the need to ensure the 
sustainability of rural ICT projects by, for example, placing emphasis on 
supporting institutions that focus on rural development such as schools, local 
government units, health units, NGOs and CBOs. It was envisaged that 
through such interventions, rural households in the underserved areas would 
receive indirect ICT-supported development benefits. The policy further 
stresses the need for relevant, timely and accurate content to meet people’s 
information needs and alludes to the need for creating awareness and the 
introduction of ICT skills to enable people to exploit ICT beyond social 
benefits. Evidently, the implementation objectives have been achieved to 
date through the set-up of school ICT laboratories, health ICT integration, 
for example through the installation of telemedicine and district health data 
points, and the setup of web portals (UCC, 2012). However, save for the 
anecdotal evidence, it is not clear how these have contributed to people’s 
well-being. 

1.6 Research Problem 
Knowledge that relates to the ICT contribution to development is significant 
in decision making regarding the implementation of ICT4D initiatives at 
various levels in developing countries such as Uganda. Progress has been 
registered especially in incorporating theoretical approaches such as 
development theories in the evaluation of ICT contribution to development.  
However this has mostly been carried out for isolated implementations such 
as ICT4D projects or programmes at a micro level. There is limited evidence 
of approaches seeking to establish the ICT contribution at a higher 
macro/meso level, such as national development goals, or multiple projects, 
such as healthcare delivery, education, universal access and so on. The 
approaches used at the micro level evaluations generate a lot of qualitative 
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data and are not suitable for macro/meso levels, as they would lead to 
complex analysis problems. This calls for an approach appropriate for 
facilitating the evaluation process of the ICT contribution to development in 
the context of multiple projects at the macro level (Garnham, 1997; Gomez 
& Pather, 2012). The structured approach proposed in this thesis is intended 
to streamline the data collection and analysis process to ensure that the 
method is neither too simplistic to overlook essential details nor too 
elaborate to inhibit proper reporting. It is believed that such structured 
approaches support large-scale evaluations which advise inclusive rather 
than selective development for only a few, as is normally reported for 
specific project evaluations (Wagner et al., 2005; Walsham, 2013). 
Moreover, a structured evaluation approach can also facilitate evaluation at a 
micro level of a specific initiative, for example the contribution a community 
ICT facility makes to individuals’ overall well-being. This thesis contributes 
to addressing the identified gap. 

1.7 Research Aim and Goals 
The research carried out in this thesis aimed to investigate how a structured 
approach can support the evaluation of the ICT contribution to development.  
To realise the overall research aim, the research specifically focused on 
addressing the following research goals (see summary of research process in 
Figure 3). 
 
1. To investigate how a development perspective had been integrated in the 

implementation of ICT4D initiatives. 
 

As starting point to the research, the aim at this stage was to gain a 
deeper understanding of the research domain, and to identify 
knowledge gaps in order to better focus the research. This 
specifically involved first establishing the extent to which ICT4D 
initiatives (implementers) explicitly considered beneficiaries’ 
perceptions of development during implementation. The need for 
this investigation resulted from the lack of evidence on how ICT4D 
initiatives were performing in achieving development. The 
investigation involved a field study conducted with two universal 
access funds initiatives, that is, rural communications development 
funds (RCDF) in Uganda. Findings were reported in Paper 1 
(Kivunike et al., 2009b). 
 

2. To identify end-user perceptions of ICT importance towards 
development, and how this influenced ICT adoption and use, as well as 
the influencing contextual factors. 
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Informed by the results from the first study and as a prerequisite to 
developing criteria for the evaluation of the ICT contribution to 
development, the aim at this stage was to 1) establish end-users’ 
perception of ICT importance towards development; and 2) how this 
affected the adoption and use of ICT. This was based on the 
assumption that perception of importance of ICT has an effect on 
adoption and use, which eventually determine the nature of ICT 
contribution to development. These perceptions of importance 
(opportunities) and resultant adoption and use (achievements), as 
well as the contextual factors, were the proposed building blocks of 
the evaluation model.  This was achieved through a field survey with 
a selection of communities that had benefited from RCDF initiatives 
in Uganda. Results of this study were reported in Paper 2 (Kivunike 
et al., 2011). 
 

3. To develop a model and criteria for the evaluation of the ICT 
contribution to development. 
 

This study built on findings in 2 above to propose a model and 
criteria relevant for the evaluation of the ICT contribution to 
development. This involved literature reviews and field surveys, this 
time with practitioners involved in ICT4D implementation to 
establish whether the proposed criteria were appropriate for the 
evaluation of the ICT contribution to development. A pre-
assessment was also performed on evaluating the e-learning 
contribution to  improved student learning to check the applicability 
of the model. Findings are reported as follows: model development 
in Paper 3 (Kivunike et al., 2014a), development and evaluation of 
appropriateness of criteria in Paper 4 (Kivunike et al., 2013), and 
Paper 5 (Talantsev et al., 2014) which details the contextual factors 
model.  
 

4. To validate the structured approach for the evaluation of ICT4D 
initiatives. 
 

To achieve this research goal, three issues were considered: 
• Establishing an approach for the elicitation of stakeholder 

preferences and value judgment - the subjective nature of 
end-users’ perceptions regarding the ICT contribution to 
development, necessitated an elicitation approach that 
would accommodate imprecise judgements so as to maintain 
the vague nature of development. This borrowed from the 
MCDA field, to design and propose interval-based scales for 
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this purpose. The study involved a literature review and 
survey with students, researchers and ICT4D practitioners in 
Uganda discussed in section 2.5. 

• Applying and testing the proposed criteria – was achieved 
through the evaluation of the ICT contribution to improved 
healthcare delivery in a selection of rural healthcare 
facilities in Uganda in Paper 6 (Kivunike et al., 2015), and   

• Validating the current and future use of the proposed 
approach. Findings in this study were reported in Paper 7 
(Kivunike et al., 2014b). Paper 3 (Kivunike et al., 2014a) 
and Paper 4 (Kivunike et al., 2013) also contributed to the 
validation of the approach by demonstrating applicability of 
the approach in the e-learning pre-evaluation, and evaluation 
of the appropriateness of criteria, respectively. 

 !
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Figure 3: Summary of thesis research process 
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1.8 Research Contributions 
This section highlights both the theoretical and practical contributions that 
the research undertaken in this thesis makes towards the ICT4D evaluations 
body of knowledge and practice, respectively. 

1.8.1 Theoretical Contributions 
 
Most significantly, although Sen’s capability approach is an important 
development concept to guide research geared towards a multidimensional 
perspective on development, one of the key concerns is how to 
operationalise it (Robeyns, 2006). For instance, critics note the lack of a 
coherent list of capabilities to facilitate its application and usability.  
Research undertaken in this study contributes to this research gap through 
the development of dimensions, as well as outputs and outcomes criteria for 
the evaluation of the ICT contribution to development (Kivunike et al., 2013, 
2014a).  

Second, as an interdisciplinary field (Blake & Garzon, 2012), research in 
ICT4D is challenged by the explicit need to draw from different disciplines. 
Research carried out in this thesis also contributes to this body of knowledge 
by proposing an evaluation approach that draws from various disciplines 
including development studies, information systems, decision analysis and 
development informatics itself. Development studies and information 
systems facilitate an understanding of what development is and how it 
occurs. Development is conceptualised based on Sen’s capability approach, 
defined both as a means and an end in itself. Decision analysis techniques 
are applied to facilitate the elicitation of imprecise and vague perceptions of 
the ICT contribution to development. 

Finally, the adoption of the various theoretical perspectives contributes to 
the body of knowledge seeking to ground ICT4D research in appropriate 
theoretical and conceptual frameworks. Building on existing conceptual 
models provides a basis for future studies, which is essential in growing the 
body of knowledge (Heeks, 2006). 

1.8.2 Practical Contributions 
In his assessment of the proceedings at the ICTD20108 and ICT20129 
conferences, Walsham (2013) observes that the majority of the research in 
ICT4D is micro studies focusing on a particular technology implementation 
or approach in a specific context. While these are vital for ICT4D practice, 

                                                        
8 http://www.ictd2010.org 
9 http://www.ictd2012.org 



 39 

there is a need for research to support implementations and policy in relation 
to achieving broader development goals as well as their assessment.  The 
research presented in this study addresses this gap, as it can support 
evaluations of the ICT contribution to broad development goals such as 
education, healthcare delivery and governance.  
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(2014b). Validating a Structured ICT for Development Evaluations 
Approach Paper presented at the AFRICOMM 2014  - 6th International 
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1.9.2 Other Relevant Publications 
 
Kivunike, F. N., Ekenberg, L., Danielson, M., & Tusubira, F. F. (2008). 
Using a Multi-Criteria Tool for Selecting ICT Development Initiatives Paper 
presented at the IST-Africa 2008 Conference Proceedings Windhoek, 
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Kivunike, N. F., Ekenberg, L., Danielson, M., & Tusubira, F. F. (2007). 
Measuring the Information Society: An Explorative Study of Existing Tools. 
Paper presented at the The 2nd European Conference on Information 
Management and Evaluation University Montpellier 1, Montpellier, France. 

1.10 Thesis Outline 
This thesis consists of five chapters. 
 
Chapter 1 introduces the research, specifically providing a background in 
terms of an overview of ICT4D, development discourse and what constitutes 
ICT4D evaluation. This is followed by a discussion of the research context, 
research problem, research aim and focus, contributions, the list of 
publications produced during this research and the thesis outline.  
 
Chapter 2 presents the theoretical concepts that guided the research 
presented in this thesis.  
 
Chapter 3 describes the research approach, design and methodologies 
applied in this research.  
 
Chapter 4 summarises and discusses the main research findings. 
 
Chapter 5 concludes this research with a presentation of the research 
summary, methodological limitations and reflections on future works. 
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2 Theoretical Foundations 

As an emergent field, development informatics seldom has its own 
theoretical foundations but draws from various disciplines as highlighted in 
the introductory chapter. To facilitate the development of an ICT4D 
evaluation approach this research draws from information systems, 
development theories and applied decision theory: the interactions are 
illustrated in Figure 4. This chapter explores these disciplines specifically 
highlighting some of the theoretical frameworks and models pertinent to the 
evaluation of the ICT contribution to development at a societal level.   
 

!!!!!!!

Decision 
analysis  

Development 
studies  

Information 
systems  

ICT4D 
Evaluation  

Basis for defining ICT-enabled 
development 

Sen’s capability approach 

Facilitated the understanding of the 
relationship between ICT use and its 

benefits 

Facilitated the elicitation of the imprecise perceptions of ICT contribution to 
development, and development of the evaluation process  

Figure 4: Interactions among relevant research disciplines 

2.1 Information Systems Evaluation Models 
This section reviews some of the models that originate from the information 
systems (IS) discipline that have been adopted and applied to the evaluation 
of ICT4D, including technology acceptance and diffusion of innovations 
models. It also reviews another category, the ICT for development 
evaluation models. 

2.1.1 Technology Acceptance Models 
In information systems research, technology acceptance models facilitate the 
investigation of factors that influence the intention of ICT use, which 
subsequently determines the actual behaviour of adopting and using the 
technology. The theory of reasoned action (TRA) (Fishbein & Ajzen, 1975) 
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and the theory of planned behaviour (TPB) (Ajzen, 1991) are general 
theories from psychology which provide a basis for the prediction and 
explanation of human behaviour in a range of domains. The technology 
acceptance model (TAM) (Davis, 1989), the unified theory of acceptance 
and use of technology (UTAUT) (Venkatesh et al., 2003) and the model of 
adoption of technology in households (MATH) (Venkatesh & Brown, 2001) 
are derivatives of TRA and TPB which have been applied in information 
systems research. TAM is the most widely used of all three models. For 
example, Wahid (2007) applies the TAM concept to investigate the factors 
that affect Internet adoption among men and women in Indonesia. Similarly, 
using TAM, Macharia and Nyakwende (2009) establish that factors such as 
competition pressure, government support, ICT vendors’ support, and 
perceived socio-economic factors influence the adoption and diffusion of the 
Internet in higher education in Kenya. MATH, on the other hand, facilitates 
the investigation of technology adoption specifically in households and 
private environments. Using MATH, Dwivedi et al. (2007) establish that 
conditions such as cost, perceived knowledge and perceived ease of use were 
significant factors in explaining people’s intentions to adopt broadband 
Internet in Pakistan. (Gupta et al., 2008) also use UTAUT to explore the 
adoption of ICT as facilitator for government-to-employee interactions in a 
government organisation India. 

The technology acceptance models facilitate the identification of factors 
influencing ICT adoption as well as explaining the intention to use, which 
are prerequisites to benefits. However, this is not sufficient for investigations 
seeking to establish ICT benefits or contributions to development. According 
to Karanasios (2014) this field is more relevant for Western countries where 
most of the IS adoption research has been conducted, and does not fit the 
ICT4D field characterised by ICT adoption for socio-economic 
development, empowerment and poverty reduction. However, recent IS 
adoption research partly cited above demonstrates its relevance even in non-
Western countries as long as the contextual factors are appropriately 
captured. Consequently, the IS field formed an integral part of the evaluation 
approach proposed in this thesis. 

2.1.2 Diffusion of Innovations 
Similar to the technology acceptance models, the diffusion of innovations 
(DOI) model facilitates investigations into the factors that influence the 
adoption of new innovations. According to Rogers (2003, p. 5), diffusion is 
“a process in which an innovation is communicated through certain channels 
over time among members of a social system”. The rate of diffusion depends 
on the perceived attributes of the innovation, the communication channels, 
the social system in which the innovation is diffusing and the length of time 
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the innovation has been in place. The attributes that contribute to the quality 
of the innovation include perceived relative advantage, perceived 
complexity, perceived compatibility, trialability and observability.  

Unlike technology acceptance models and of relevance to ICT4D 
evaluation, DOI is also concerned with consequences; “the changes that 
occur in an individual or a social system as a result of the adoption or 
rejection of an innovation” (Rogers, 2003, p. 456). However, this is still an 
under-developed component of the model that has not been extensively 
applied in research. Roman (2004) attributes this to the differences in the 
theoretical underpinning of the model components; while diffusion and 
adoption are descriptive, evaluation of consequences is prescriptive.  For 
example, Roman (2004, p. 56) applies DOI to telecentre research seeking to 
understand: how the community perceives the telecentre and the services it 
provides; how telecentre innovations are communicated and shared; how 
other innovations are created or searched for at the telecentre; the 
consequences of adoption in terms of costs and benefits; and the general 
socio-economic impact of community telecentres. While they are able to 
satisfactorily establish people’s perception of the telecentre as well as the 
innovations, the establishment of costs and benefits is challenged citing 
difficulties involved in disentangling the cause–effect relationship. 
Comparably, in applying the DOI to explain the adoption of communal 
computing facilities among the urban poor, Chigona and Licker (2008) could 
not sufficiently ascertain the innovation consequences. This is attributed to 
the short period for which the initiative had been in existence.  

2.1.3 ICT for Development Evaluation Models 
In this thesis, ICT for development evaluation models originate from 
research carried out in the still emergent development informatics field. 
They are neither specific to information systems nor development disciplines 
but have been developed and promoted specifically to facilitate ICT for 
development evaluation in society. It is important to note that these models 
are still a work in progress, but have the potential to become more generic 
and pivotal in ICT4D research.  

2.1.3.1 Design–Reality Gap Model 
The design–reality gap model was as a result of studies seeking to 
understand the success or failure of e-government projects. The success or 
failure of a development project depends on the size of the gap between 
reality – ‘where we are now’ and design – ‘where the project wants to get 
us’ (Heeks, 2003 pp. 3). The possibility of failure increases with the increase 
in size of the gap. This assessment can be performed at various stages of the 
project life cycle to meet different purposes (Lessa et al., 2012). For 
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example, it can be used pre hoc to forecast the likelihood of project failure or 
success, and identify project risks. It can also be used to perform mid-term 
project evaluation to assess what has been achieved so far, and establish 
whether the project is on the right track (cf. Lessa et al., 2012). Finally, it 
can also be used post hoc, after project implementation, to analyse the 
reasons for project success or failure. The model consists of seven 
dimensions that were found sufficient for the understanding of the design–
reality gaps. These include information, technology, processes, objectives 
and values, staffing and skills, management systems and structures, as well 
as other resources like time and money. 

The design–reality gap model facilitates a comprehensive understanding 
of the factors inherent in the success or failure of ICT4D projects. For 
example, Lessa et al. (2012) perform a mid-implementation assessment of a 
land management information system in Ethiopia. Based on the design–
reality gap constructs they recommend that the project is likely to fail unless 
issues of management systems and structures, staffing and skills, and 
objectives and values are addressed. Syamsuddin (2011) uses the design–
reality model to facilitate the understanding of factors that were responsible 
for the failure of e-government initiatives in South Sulawesi in Indonesia. 
Gaps were identified in each of the dimensions and recommendations were 
made for future implementations. Baguma and Lubega (2013) apply the 
model to analyse e-government projects in Uganda and identify  factors such 
as incomplete implementation, limited involvement of end-users, political 
interference and corruption as key reasons for the failure of the assessed 
projects. 

The design–reality gap model is more of a process or benchmarking tool 
that checks e-government performance for the defined dimensions. This 
sufficiently facilitates the understanding of factors responsible for the failure 
or success of e-government projects, which subsequently advises future 
strategic planning on improved implementation. This model however does 
not enable the establishment of the benefits an initiative delivers to the target 
beneficiaries as required of the research in this study. 

2.1.3.2 ICT4D Value Chain 
The ICT4D value chain model (Heeks & Molla, 2009) is based on the 
standard input–process–output model. It links resources and processes to 
systematically analyse the stages an ICT initiative traverses over time (see 
Figure 5). The input, an ICT4D intervention in combination with met 
prerequisites such as policies and implementation skills, facilitates the 
realisation of a deliverable, for example a telecentre, or an e-library 
platform. These deliverables, once exploited by the target beneficiaries, 
result in outputs, which lead to outcomes and ultimately impact. The 
realisation of outcomes from outputs as well as impact from outcomes is 



 45 

affected by various contextual factors such as skills, institutional barriers and 
cultural or personal beliefs and so on.  !
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Figure 5: ICT4D value chain (adopted from (Heeks & Molla, 2009)) 

The ICT4D value chain can facilitate a systematic evaluation of the ICT 
contribution to development from readiness, through availability and uptake, 
to impact. It was therefore adopted as one of the theoretical models guiding 
research in this thesis. Adamali and Lanvin (2005) and Heeks (2009)  point 
out that the ICT4D value chain model enables the understanding of the 
ICT4D evaluation process. For example, Heeks and Molla (2009) apply it to 
the assessment of existing ICT4D impact evaluation models. However, the 
value chain is somewhat simplistic, assuming a linear relationship between 
ICT and development. This does not sufficiently represent the development 
process, since there are several aspects involved in explaining how and why 
development would result from an ICT4D initiative (Gigler, 2011). To 
address this limitation, the ICT4D value chain is used as a starting point to 
identify the focus of evaluation in terms of the ICT4D implementation 
lifecycle, and is later integrated with a development perspective (see Section 
2.2.) to realise the research model. 

2.2 Development Theories 
Currently, the application of development theories to ICT4D is an emergent 
and extremely active research field. This section discusses the theoretical 
underpinnings of the most prevalent development-based approaches applied 
to ICT4D evaluation, including the capability approach, sustainability 
livelihoods approach, postcolonial theory and others mostly used in 
international development evaluation such as logical framework and results-
based management.    
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2.2.1 The Capability Approach (CA) 
As a theoretical framework guiding research undertaken in this thesis, this 
section presents the conceptual composition of the capability approach. 
Further details of how it has been applied in this research are presented in 
Chapter 4. 

The capability approach is a normative framework that adopts a human 
development perspective towards development. According to Robeyns 
(2006, p. 353), the capability approach provides concepts that can help to 
conceptualise and evaluate poverty, inequality or well-being; however it 
cannot explain them. Development, according to Sen, is the expansion of 
freedoms (capabilities or opportunities) to enable people to lead the lives 
they value (Sen, 1999, p. 18). In as far as evaluation is concerned, freedom is 
central to development because according to Sen (1999, p. 4)“assessment of 
progress has to be done primarily in terms of whether the freedoms that 
people have [or value] are enhanced”. The capability approach premise is 
that a vector of a resource is transformed into a capability set within the 
restriction of conversion (contextual) factors. The capability set consists of 
functionings – things one can be or do to obtain the life valued. Simply 
defined, the capability set is the opportunities a development initiative 
offers. Achieved functionings, on the other hand, are the opportunities one 
chooses to exploit given a specific context, which become achievements (see 
Figure 6). Depending on the nature and purposes of evaluation, one can 
choose to focus on the opportunities10 (capability set), the achieved 
functionings, or both.  The majority of applications of the capability 
approach focus on opportunities, arguing that while policymakers are 
mandated to deliver development opportunities, to a great extent they cannot 
decide how people choose to benefit from them (Robeyns & van der Veen, 
2007). 

!
!
!
!
!
!

!
!
!

Conversion factors 
Personal, social and 

environmental 

Characteristics of 
goods and services 

Capability set 
Opportunity set of 

potential functionings 
Achieved functioning 

Means!to!achieve! Freedom!to!achieve! Achievement!

Choice!

 
Figure 6: Sen’s capability approach (adopted from Robeyns, 2005) 

                                                        
10 In this thesis, opportunities, capabilities and capability set are the same construct and may 
be used interchangeably to refer to a set of valuable functionings that an initiative offers or a 
person has access to. 
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The capability approach is also concerned with human diversity which 
results from people’s personal as well as external factors (Robeyns, 2005). 
These factors, referred to as conversion (or contextual) factors, influence 
people’s choices of the potential functionings.  Conversion factors are 
classified as personal –individual characteristics such as physical disabilities, 
motivation, level of education, age, gender and sex; and social factors – the 
external legalities or societal requirements that may consist of public 
policies, social or cultural norms and discriminating practices. Another 
emerging social factor here is the intermediaries, for example non-
government agencies that seek to promote ICT usage (Gigler, 2011).  
Finally, environmental aspects focus on location and accessibility to 
facilities, as well as technical aspects such as quality of service (Alexander 
& Phahlamohlaka, 2006; Hatakka & Lagsten, 2012).  

Besides opportunities (well-being), an individual’s capability set consists 
of agency – ability to choose based on one’s values and circumstances (Sen, 
1999). Agency considers the active involvement of beneficiaries in their 
development process, that is, whether they choose to exploit the available 
facilities for the improvement of their lives or not depending on what they 
value, and the circumstances they are in. The following are the multiple 
evaluation spaces within which policies and initiatives can be analysed: 
well-being freedom, which focuses on the capabilities or opportunities an 
initiative fosters; well-being achievement, which is the achieved 
functionings; agency freedom, which evaluates the freedom to achieve 
whatever a person decides he or she should achieve (Sen, 1985, p. 203); and 
finally, agency achievement, which is the outcomes in terms of one’s values, 
including those of other people, beings and things (Gasper, 2007, p. 341). 

Although the capability approach has provided an invaluable analytical 
and philosophical foundation (Evans, 2002), it has been criticised on various 
fronts. First, the capability approach is criticised for being too 
individualistic, and paying inadequate attention to groups and social 
structures (Robeyns, 2005; Zheng, 2009). However, scholars argue that 1) 
the explicit focus on the role of human diversity; and 2) the distinct focus on 
capabilities and functionings are evidence for the importance of groups, 
social structures and culture to the conversion of a resource into an achieved 
functioning (Robeyns, 2005; Zheng, 2009). Furthermore, the individualistic 
definition of the capability approach is ethical focusing on an individual as 
the unit of analysis. This is distinct from explanatory individualism – “the 
view that everything can be explained by reference to individuals and their 
properties only’(Robeyns, 2005, p. 108).  

Second, as a normative framework, the capability approach is a multi-
purpose flexible approach that can be applied in different contexts. For this 
reason it was left incomplete. It has subsequently been criticised for being 
underspecified, and an unworkable area that is extremely difficult to apply 
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(Heeks & Molla, 2009; Robeyns, 2006; Zheng, 2009). Nevertheless, there is 
tremendous growth in studies applying the capability approach in various 
fields (cf. Gasper, 2007; Robeyns, 2006) as well as development informatics.  
Furthermore, the approach is the theoretical basis upon which the United 
Nations human development and multidimensional poverty indices are 
developed (Alkire, 2008; UNDP, 2013).  

The implication of the under-specification is that there are several diverse 
models based on the capability approach in different contexts.  As Zheng 
(2009, p. 73) notes, ‘as the CA remains “incomplete,” it does require 
additional social theories in supplement to perform specific evaluation and 
analysis—and the choice of different theories will probably lead to different 
outcomes’ . In development informatics, the choice framework (Kleine, 
2009a) is an example of such approaches based on the capability approach. 
It draws on the principles of the empowerment framework as well as on 
elements of the SLA discussed below. According to Kleine (2011), the 
choice framework can facilitate a holistic in-depth ICT4D evaluation 
through the systemic mapping of the complex influence ICTs have on the 
development processes. For example its use is demonstrated through an 
analysis of how a single mother who could not afford to pay for commercial 
Internet services benefited from a free slot to access online recipes and 
boosted her catering business.  

CA is being increasingly applied to ICT4D research (Alampay, 2006a, 
2006b; Alexander & Phahlamohlaka, 2006; De', 2006a; Donovan, 2012; 
Grunfeld et al., 2011; Hamel, 2010; Hatakka et al., 2013a; Hatakka et al., 
2013b; Hatakka & De', 2011; Hatakka & Lagsten, 2012; Ibrahim-Dasuki et 
al., 2012; Madon, 2004; Oosterlaken & den Hoven, 2011; Ratan & Bailur, 
2007; Senne et al., 2013; Zheng & Walsham, 2008). Hatakka and Lagsten 
(2012) apply the capability approach to assess how students use Internet 
resources to facilitate their learning. Respondents were master’s students of 
an international e-government course, which mostly consisted of students 
from developing countries. The study reveals that Internet resources 
facilitate student learning at the educational, personal and professional 
levels. However, students’ choice to exploit/benefit from the resources is 
restricted by a number of factors including personal interests and motivation, 
the incentives to use the resources, the applied pedagogical techniques and 
so on. The main aim of the study was to test the capability approach as a 
development evaluation approach.  

Ibrahim-Dasuki et al. (2012) also apply the freedoms concept of the 
capability approach as an evaluative space of the developmental impact the 
electricity prepaid billing system has had in Nigeria. They generally 
established that the project had not fully realised its development impact. For 
instance while the prepaid billing system had enabled the freedom of 
transparency through the elimination of estimated billing, consumers had to 



 49 

give bribes to have the system installed in their premises (p. 43). De’ 
(2006a) and Madon (2004) demonstrate how various components of the 
capability approach may be applied for the development appraisal of e-
government projects in India. De’ (2006a) applies the development concept 
to evaluate Bhoomi, a land records digitisation project. While it was a 
successfully implemented project that met all the implementation goals, the 
development benefit towards meeting citizens’ needs was not so clear. Most 
recently, Senne et al. (2013) have adopted principles of the capability 
approach to propose a set of indicators to evaluate ICT uptake by non-
governmental organisations in Brazil. They propose both quantitative and 
qualitative indicators for ICT infrastructure, uses and capabilities and also 
suggest others to evaluate the contextual influences on uptake.  

The flexibility and adaptability of the CA to different levels of analysis is 
one of the motivating factors for its use in this research. While it has been 
extensively applied to micro level analysis in ICT4D evaluation, there is 
little evidence of its use at the macro/meso level in this context. However, 
evidence of its use at the macro/meso level does exist in other fields such as 
health (Mabsout, 2011), and poverty and well-being (Oni & Adepoju, 2011; 
Qizilbash & Clark, 2005; Robeyns, 2006). 

2.2.2 Sustainable Livelihoods Approach 
Partially drawing from the capabilities concept of the CA, ‘sustainable 
livelihoods’ is defined as comprising the capabilities, assets (including both 
material and social resources) and activities required for a means of living. A 
livelihood is sustainable when it can “cope with and recover from stresses 
and shocks and maintain or enhance its capabilities and assets both now and 
in the future, while not undermining the natural resource base” (DFID, 1999, 
p. 1). It is a way of thinking aimed at increasing the effectiveness of 
development assistance that places people at the centre of development. A 
livelihoods-based assessment therefore starts with the investigation of 
people’s assets, the outcomes (objectives) they are seeking, the strategies 
which they adopt to achieve these objectives and the vulnerability context 
under which they operate (DFID, 1999; Ellis, 2000). 

There is also evidence of substantial use of SLA in ICT4D. For example, 
Duncombe (2007) applies principles of the SLA to propose a framework of 
how it can be employed to analyse the use of ICT applications for poverty 
reduction through microenterprise. More in relation to evaluation, Parkinson 
and Ramirez (2007) applied the SLA in the impact assessment of a telecentre 
in Colombia on the livelihoods of people within the community. They argue 
that the SLA facilitates a broader scope of analysis and provides better 
analytical rigour. It enabled the establishment of the kinds of risks and 
vulnerabilities that people faced, some of the key factors that determined 
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their livelihoods, and how their use of the Internet or other telecentre 
services was related to their livelihood strategies. Similarly, Soriano (2007) 
applies SLA to explore the linkage between community telecentres and 
poverty reduction in the Wu’an Province of China. That study specifically 
focuses on assets impact, strategies and process/structure constructs of SLA. 
In their evaluation of digital project inclusion in Jordan, Molla and Al-
Jaghoub (2007) mainly focus on impacts on livelihood assets, also 
considering the vulnerability context, and livelihood strategies. 

Gigler (2011) combines both the capability approach and sustainable 
livelihoods models to propose a framework for the evaluation of 
development initiatives. Empirical evidence from rural communities using 
ICT in Bolivia reveals that enhancing people’s informational capabilities 
such as literacy is the most critical factor that determines the impact of ICTs 
on their well-being (p. 25). 

The SLA framework is applied in development evaluation because it is 
flexible and therefore applicable to different contexts, since it considers a 
wide range of aspects pertinent to the development process (Cahn, 2002; 
Heeks & Molla, 2009). On the other hand, SLA is criticised for its 
complexity as it contains a multiplicity of variables that make it more costly 
and time-consuming to implement, and hard to conclude and generalise 
from. Additionally, while SLA has been extensively applied in the 
evaluation of micro level projects, Grunfeld (2011, p.48) points out that SLA 
pays little attention to the macro level, private and economic institutions. 

2.2.3 Programme Theories 
Programme theories include a collection of approaches that aim to show the 
logic between programme or project activities and expected outcomes. Rossi 
et al. (2004, p.134) generally define programme theory as “the conception of 
what must be done to bring about the intended social benefits”. Common to 
all programme theory approaches is the underlying causal logic model. This 
model may be implicit or explicit depending on the sources of information 
(Khene, 2010).  Mayne (2012b, p.4) points out that (1) the influence of 
contextual factors on programme results, and (2) a mechanistic approach to 
determining causality are also central concepts in programme theories. It is 
apparent that any social intervention involves several factors that would 
contribute to the realisation of the outcome; yet it is complicated to attribute 
change to specific interventions. The goal, therefore, in programme 
evaluation is to understand the contribution, and not attribute change to 
specific interventions (Mayne, 2012b). This is the basis upon which the 
evaluation criteria are developed in this thesis. Furthermore, programme 
theories may facilitate the identification of unintended as well as positive 
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and negative consequences of a programme. In this respect, evaluation 
involves the assessment of the programme theory.  

However, there is a lack of consent on what constitutes programme 
theories. Consequently, they have been referred to by a variety of names 
including theories of change, impact pathways and pathways of change 
(Fraser et al., 2009; Mayne, 2012b; Penna & Phillips, 2005). Rossi et al. 
(2004) identify various approaches through which programme theory can be 
assessed: 1) assessment in relation to social needs, 2) assessment of logic 
and plausibility, 3) assessment through comparison with research and 
practice, and 4) assessment via preliminary observation.  

Examples of the methods that apply programme theories to establish a 
causal logic model are the theory of change (also contribution analysis), 
logical framework (DFID, 2005) and results-based management  (UNDG, 
2011). While the logic model is an outline of the process from programme 
inputs and activities, to outputs and outcomes, the theory of change expands 
on this to also consider the contextual factors (Anderson, 2005; Mayne, 
2012b). The logical framework and results-based management approaches 
are related planning tools that are widely accepted and have been extensively 
used by development agencies in the planning and management of 
development projects. They are typically formative evaluation approaches 
that evaluate project progress against objectives.  

A more recent application of programme theory in development 
evaluation is the use of randomised control trials (RCTs) or randomised 
impact evaluation. This involves the evaluation and comparison of groups 
that benefit from an intervention and those that do not. Proponents point out 
that RCTs combat selection bias, which is inherent in several social 
programmes. While they may not be appropriate for all development 
problems, they have been applied to various cases (see, for example, 
Chambers et al., 2009), and are only catching on in ICT4D evaluations (see, 
for example, Severin et al., 2011).  

Programme theories may also apply as underlying guides to the ICT4D 
chain in Section 2.1.3 above, to guide programme or intervention designs or 
evaluations (Mayne, 2007). 

2.3 Outputs, Outcomes and Impact Definitions 
This study adopts the output, outcome and impact definitions suggested 

by the ICT4D value chain since it is a pivotal framework in this study. The 
ICT4D value chain definitions are similar to those suggested by the RBM 
approach that is a widely accepted development evaluation approach (see 
Table 3). Generally, outputs are the immediate results of the programme or 
initiative. These can either be goods or services such as workshops held, 
information produced or changes in skills and so on. In this study, ICT4D 
outputs are the behavioural changes associated with technology use.  Heeks 
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(2010) cites these as consisting of new information and decisions, new 
communication patterns, and new actions and transactions that ICT enables. 
Outputs in telecommunications are similarly defined as information made 
available and retrievable by computer. This definition, which focuses on 
technology enabled behavioural changes, is similar to the capability 
approach opportunity construct (Sen, 1999); the things people can do or be 
with technology. Outcomes on the other hand are the effects of outputs; in 
this study they are the wider benefits as well as costs associated with the 
outputs. They may consist of positive and negative, or intended and 
unintended outcomes (Gomez & Pather, 2012; Heeks, 2010). Similarly, 
these are associated with the achievements construct of the capability 
approach. Finally, development impact refers to the ICT contribution to the 
broader development goals; they are less tangible. They are the long-term 
effects of the interventions (Gomez & Pather, 2012; Leimbach et al., 2012). 

Table 3 Outputs, outcomes and impact definitions 
Approach Output Outcome Impact 
Results-based 
management 
(UNDG, 2011) 

Outputs are changes 
in skills or abilities 
and capacities of 
individuals or 
institutions, or the 
availability of new 
products and 
services that result 
from the completion 
of activities. 

Outcomes are changes 
in the institutional and 
behavioural capacities 
for development 
conditions that occur 
between the completion 
of outputs and the 
achievement of goals. 

Impact implies 
changes in people’s 
lives. Such changes 
are positive or 
negative long-term 
effects, directly or 
indirectly, intended 
or unintended. 

Logical 
framework (DFID, 
2011) 

Outputs are the 
specific, direct 
deliverables of the 
project necessary to 
achieve the outcome.  

Outcomes are the 
immediate impacts on 
the project area or 
target group, i.e. the 
benefit to be achieved. 

Impact is a higher-
level identified 
situation that a 
project contributes 
towards achieving. 

Contribution 
analysis (Mayne, 
1999, 2012a) 

Outputs are goods 
and services 
produced by the 
programme. Like 
advice given, 
information 
provided, reports 
produced. 

Outcomes cover the 
sequence of results (or 
effects) – immediate, 
intermediate and final 
outcomes – following 
the delivery of outputs. 

Impacts are the final 
or long-term 
consequences. Like 
environment 
improved, stronger 
economy, safer 
streets, energy 
saved. 

ICT4D value chain 
(Heeks, 2010) 

Outputs are the 
micro level 
behavioural changes 
associated with 
technology use. 

Outcomes are the wider 
costs and benefits 
associated with ICT. 
 

Development 
impacts are the 
contribution of ICT 
to broader 
development goals. 

 

2.4 Decision Theories 
Decision making, even in our day-to-day lives, is challenged by 
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uncertainties, multiple stakeholders with conflicting objectives, and an 
overwhelming amount of information that may sometimes be incomplete 
(Montibeller, 2005). Decision theories are concerned with facilitating the 
decision-making process to obtain an optimal, rational decision especially 
for complex decision problems. Eisenführ et al, (2010) point out that 
structured and rational processes help improve the chances of receiving good 
decision outcomes. A rational decision is “one that is consistent with the 
values, alternatives and information weighed by the individual or group 
making it”, according to Hollick (1993). Decision theories or decision-aiding 
approaches (Bouyssou et al., 2006) have been informed by a number of 
fields like economics, statistics, philosophy, computer science, psychology, 
behavioural science and artificial intelligence, resulting in different views on 
the decision-making process (Riabacke, 2012). This explains the existence 
of the different decision models or approaches that can be classified as 
normative, descriptive, prescriptive and constructive. The approaches differ 
in the meaning attached to the decision- makers’ rationality model, the 
process of obtaining this model, and the interpretation of the answers 
provided based on the model (Bouyssou et al., 2006; Dias & Tsoukiàs, 
2004). 

2.4.1 Normative, Descriptive, Prescriptive and Constructive 
Models 

2.4.1.1 Normative Models 
The normative decision theory is concerned with how people should behave 
when making rational decisions. Normative models are based on classic 
decision theory with origins in economics whose principle aim is 
maximisation. A decision consists of a set of alternatives, states, outcomes 
and a utility function. The solution or best optimal solution should be the one 
that maximises the expected utility (Von Neumann & Morgenstern, 1947) 
when the decision involves risky options (alternatives) and uncertainty; or 
expected value when risk is not involved. The expected utility function 
further stipulates that a number of axioms have to be met to achieve 
rationality in the decision process (Fishburn, 1982). Some of the axioms 
underlying the normative model include cancellation, transitivity, dominance 
and invariance (Tversky & Kahneman, 1988). Based on Simon’s (1977) 
phases of the decision-making process, that is, intelligence, design, choice 
and implementation, normative models only address the choice phase.  Boer 
(1998) refers to this rationality as one of ‘choice’ – extent to which the 
appropriate courses of action are chosen. In effect, rationality is independent 
of the decision-maker since the rationality model (consisting of axioms) is 



 54 

external to the decision problem. It is imperative that the decision maker is 
‘rational’, which is achieved through the modification of his preferences 
(Bouyssou et al., 2006).   

It is normally assumed in normative decision models that the elements of 
the decision, that is the alternatives, the states of the environment and the 
outcomes, are a given. However, empirical studies show that this model 
becomes inadequate in certain complex decision situations. For example, 
Simon argues that: 

 
“the classical theory is a theory of a man choosing fixed and known 

alternatives, to each of which is attached known consequences. But when 
perception and cognition intervene between the decision-maker and his 
objective environment this model no longer proves adequate. “(1959, p.272) 
   
Decision situations are typically complex, characterised by several 

conflicting goals, the existence of several different criteria and incomplete 
information, as well as persons responsible for the decision who are not 
considered in the normative model (de Boer, 1998). As a result, these 
extended requirements fail to respect the axioms of expected utility theory, 
requiring non-theoretical approaches. 

2.4.1.2 Descriptive Models 
The descriptive model of rationality is based on empirical legitimacy, 
derived from observing how people actually behave when making decisions. 
Descriptive models are analogous to scientists deriving laws from observed 
phenomena; it is what people do (human behaviour) when faced with 
decision situations (Bouyssou et al., 2006; Dias & Tsoukiàs, 2004). The 
results are general models that can be applied to a wide range of similar 
problems. The bounded rationality concept developed by Simon is central to 
descriptive decision modelling. “Bound rationality refers to the rational 
principles that underlie non-optimizing adaptive behaviour of people” 
(Gigerenzer & Selten, 2002, p. 15). It is premised that all rational behaviour 
occurs within constraints such as the available information, and the decision-
maker’s cognitive ability to process information. Riabacke (2012) 
emphasises that humans have inherent limits they cannot exceed which 
influences the decision-making process. For instance, bounded rationality 
attests to the fact that identifying all possible alternatives and corresponding 
consequences (as required for classical decision-making) is not a 
prerequisite for decision-making.  Closely related is the notion of satisficing, 
also coined by Simon (1957). In this case, decision-making is a search 
process guided by aspirational levels; a decision is reached once all levels 
are satisfied. The purpose in this case is to obtain an adequate rather than an 
optimal solution. Gigerenzer and Selten (2002) conclude that three features 
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are typical of bounded rationality: search for alternatives, satisficing and 
aspiration adaptation.  

A number of other descriptive theory models and theories have been 
developed over the years to explicitly cater for human decision-making 
requirements. Prospect theory (Kahneman & Tversky, 1979) is one of such 
outstanding efforts aimed at modifying the utility theory so as to cater for 
human behaviour. This specifically involved replacing utility function with a 
value function through the introduction of ‘belief coefficients’ to cater for 
risk aversion and risk seeking (Larichev, 1999; Riabacke, 2012; Tsoukia`s, 
2008). Empirical studies applying the prospect theory value function have 
revealed that the value of a loss is greater than an equally sized value of a 
gain; typically people are more loss averse. This asymmetrical nature of 
gains and losses exhibited by the prospect theory enables the modelling of 
reference point effects (Eisenführ et al., 2010). Other similar theories 
applying reference points are the regret theory (Bell, 1982; Loomes & 
Sugden, 1982) which incorporates a regret factor in the utility function, and 
disappointment theory (Bell, (1985) which assumes that people anticipate 
the possible outcomes beforehand and incorporate them in risky decisions. 
Other decision models in this category are the lexicographic model 
(extensively studied in Fishburn, 1974) that requires first rank ordering of 
criteria and applying the rank order to eliminate options until the best is 
obtained.  

It has been established that descriptive decision models are most 
appropriate for individual decision-making involving descriptions of isolated 
decision types (Dillon, 1998). However Riabacke (2012) points out that, for 
example, “bounded rationality limits the rationality of identifying all 
possible alternatives as well as all their consequences”. Similarly, 
establishing preference consistency for a series of choices is more 
complicated with description models. Bianchi (1990) advocates the 
achievement of rationality through the introduction of a learning procedure 
(process). This entails a search activity that starts with problem recognition 
and ends up enlarging the possible set of alternatives, a central aspect of the 
subsequent prescriptive and constructive decision models.  

2.4.1.3 Prescriptive Models 
The focus in prescriptive decision models is on what people should and 

can do. They are deemed valuable in filling the gap between normative and 
descriptive theories since they combine theoretical foundations from the 
former, with observations from the latter to aid the decision process 
(Riabacke, 2012).  

From a prescriptive standpoint, decision analysis is more pragmatically 
described as “construct[ing] a model as coherent as possible with the 
information provided by the client, while trying to satisfy minimum 
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requirements of meaningfulness in manipulating such information” 
(Bouyssou et al., 2006, p.23). Bouyssou et al. (2006) further note that while 
the models of rationality for the normative and descriptive approaches are 
formed outside the decision situation, these are modelled within the decision 
situation for prescriptive approaches. Focus in modelling is on what the 
decision maker (or client) values and prefers; therefore models are not 
general but specific to a given context. Consequently, prescriptive models 
are evaluated on their pragmatic value and usefulness in assisting people to 
improve their decision-making. 

Prescriptive models facilitate a structured and systematic acquisition of 
decision components (e.g. alternatives, states, outcomes and a utility 
function). Unlike the normative models, they cover all four phases of 
Simon’s (1977) decision-making process (i.e. intelligence, design, choice 
and implementation). In essence, prescriptive models are appropriate for 
facilitating decision-making involving complex and ill-structured problems, 
that is, those with unclear goals and incomplete information (Fernandes & 
Simon, 1999; Simon, 1973). Another key benefit of prescriptive approaches 
is the ability to facilitate the elicitation of values and preferences, an aspect 
central to this research that is discussed in detail in Section 2.4.3. 

2.4.1.4 Constructive Decision Models 
Constructive decision models facilitate the decision-aiding process right 
from problem formulation. The principle basis underlying constructive 
decision models is that decision-makers seldom have a clear idea of the 
decision problem they seek to address. Halpern (2011) points out that in 
such decision situations “the state space and outcome space are often 
difficult to formulate”. Additionally, constructivists argue that the decision-
aiding process should begin with a non-preconceived idea about the methods 
to apply (Dias & Tsoukiàs, 2004). It is therefore imperative for such 
approaches to obtain consensus at various decision-making stages from both 
the decision-maker and the analyst. The model of rationality in this case is 
built from preferences obtained from the decision-maker. Typically, the 
construction of such a model is a learning process involving working with a 
decision-maker to establish a representation of the problem situation, 
formulating a formal problem and then establishing an evaluation model to 
guide the formulation of the final recommendation (Tsoukia`s, 2008, p. 149). 

The discussion above is suggestive of clear distinctions among the 
decision models. However the models interact in practice. For example, 
since in prescribing the decision-aiding process prescriptive models seek to 
fill the gap between normative and descriptive models, they typically 
combine features from both approaches (Bell et al., 1988). Similarly, as long 
as a decision-maker’s perception of the problem is clearly captured through 
a constructive approach, the analyst can rely on the axioms of classical 
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theory to fulfil the methodological requirements.  Table 4 summarises the 
distinct features of the different decision theories and approaches. Riabacke 
(2012) points out that the interactions among these approaches are best 
understood through a discussion of decision support methods and tools.  

Table 4 Comparisons among the decision theories compiled from (Dias & Tsoukiàs, 
2004; Riabacke, 2012) 
 Normative Descriptive Prescriptive Constructive 
Meaning of 
rationality 
model 

Exogenous 
rationality, 
ideal economic 
behaviour. 

Exogenous 
rationality, 
empirical 
behaviour 
models. 

Endogenous 
rationality, 
coherence with 
the decision 
situation. 

Learning process, 
coherence with the 
decision process. 

Modelling 
process  

Postulate. Observe.  Unveil. Reach a consensus. 

Evaluation 
criteria 

Correctness, 
theoretical 
soundness. 

Empirical 
validity. 

Pragmatic value 
and usefulness.  

Consensus between 
decision- maker 
and analyst. 

Theory 
Judges  

Empirical sage. Experimental 
researchers. 

Applied 
analysts. 

Decision-makers. 

Phase of 
application 

Choice. All –
(intelligence, 
choice, design). 

All –
(intelligence, 
choice, design). 

All –(intelligence, 
choice, design). 

Product or 
outcome 

Definition of 
the evaluation 
model. 

Includes some 
alternative 
problem 
formulations. 

Whole 
decision- aiding 
process with 
specific focus 
on the 
evaluation 
model. 

Considers all four 
outcomes (problem 
definition, problem 
formulation, an 
evaluation model 
and the 
recommendation). 

2.4.2 On Multi-criteria Decision Analysis (MCDA) Methods 
and Tools 

Decision analysis (decision-aiding or applied decision theory) generally aims 
at supporting the making of hard and complex decisions (Eisenführ et al., 
2010; NRC, 2001).  Tsoukia`s (2008) reiterates that decision-aiding (or 
analysis) is broader than decision theory since it involves both the theoretical 
as well as practical and behavioural aspects involved in facilitating the 
decision-making process. Multi-criteria decision analysis on the other hand 
is applied decision theory involving multiple objectives (Dodgson et al., 
2009). The decision theories or approaches provide a philosophical basis 
upon which MCDA methods or techniques are built. Then, a decision 
support method is a collection of formal tools aimed to produce a possible 
answer to a formally well-established problem (Dias & Tsoukia ̀s, 2004). 
Each decision support method can be associated with a decision-aiding 
approach. These approaches are also flexible and can accommodate the use 
of a variety of methods. In other words, one cannot come up with a category 
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of methods defined as prescriptive or descriptive approaches. Dias and 
Tsoukiàs (2004, p. 6) further argue that “decision aiding approaches do not 
imply the use of an exclusive set of methods and that at the same time the 
use of a precise method does not imply the adoption of a decision aiding 
approach”. It is, however, agreed that certain methods are more inclined to 
specific decision approaches – for example, the process of obtaining a value 
or utility function is normative-based. Dias and Tsoukiàs (2004) and 
Eisenführ et al. (2010) also observe that several multiple criteria decision 
support methods have been developed under a prescriptive approach, while 
those developed by Roy (1996) are mostly constructive. Eisenführ et al. 
(2010, p. 1) also note that since decision analysis is susceptible to a number 
of systemic errors, descriptive decision approaches supplement the 
prescriptive approaches.  

Besides the decision approaches, MCDA methods can be characterised by 
the nature of decision problems they can handle, the means by which 
preferences are modelled, whether they handle uncertainty or not and the 
means of aggregation or evaluation to arrive at a satisfactory decision 
(Guitouni & Martel, 1998; Montis et al., 2000, 2005). Belton & Stewart 
(2002) and Roy (2005) identify various problematics – the ways in which the 
decision problem should be posed or recommendations arrived at to include 
choice, sorting, ranking, description, design and portfolio.  Furthermore, 
MCDA approaches can be grouped in accordance with the multi-criteria 
aggregation procedure (MCAP) they adopt. The MCAP is a general 
framework, a procedure that guides the process of realising a satisfactory 
decision from the available information, that is, criteria and options 
(Guitouni & Martel, 1998; Roy, 2005). It guides the aggregation of criteria 
and decision-maker preferences. These can either be mathematically explicit 
relying on formal mathematical rules to aid decision-making or implicit, 
relying on interactivity to facilitate decision-aiding. Basically, MCDA 
methods belong to one of three main categories: value/utility function and 
outranking approaches that rely on mathematically explicit MCAPs, and 
(interactive) programming approaches. These can be further classified as 
either discrete or continuous MCDA methods depending on whether the 
alternatives are finite or infinite, respectively. While the value function and 
outranking methods are discrete, the (interactive) programming methods are 
mainly continuous. 

Value function methods, most specifically multi-attribute utility theory 
(MAUT) and analytical hierarchy process (AHP), have been the most widely 
used in addressing multi-criteria decision problems. They use real numbers 
(values) to represent decision-maker preferences on various alternatives 
(Belton & Stewart, 2002; Keeney, 1992). This involves the creation of 
partial value functions for each criterion. These partial value functions are 
then aggregated into a global value function (or single index) for each of the 
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available alternatives. Consequently, the MCAP operational approach 
underlying these methods is the single synthesising criterion (Montis et al., 
2005; Roy, 1996, 2005). It further involves the introduction of a common 
scale upon which criteria performances are compared. This produces a 
preference ordering of the alternatives in which a higher global value 
function implies a better rank. Value function methods can be applied to 
choice, sorting and ranking decision problems (Dyer, 2005; Guitouni & 
Martel, 1998). Value function methods are also compensatory, relying on 
trade-offs among criteria to replace bad performance with good. MAUT, 
which is based on the utility theory, AHP, applies pairwise comparisons to 
associate alternatives relating to criteria, and relies on ratio scales for all 
judgements (Saaty, 2005).  

Value function methods have been criticised for requiring the fulfilment 
of stringent assumptions, which makes them complex, demanding a lot of 
input in terms of information, and thus resulting in high costs and time 
consumption for the decision-maker. On the other hand, it is the stringent 
assumptions and the information demanded of the decision-maker that 
ensures a rich decision outcome in relation to dominance (Vincke, 1992). 
Some of the software packages that are based on MAUT include V.I.S.A 
(French & Xu, 2005), DecideIT (Danielson et al., 2003) and EQUITY 
(Philipps, 2003), while those based on AHP are EXPERT CHOICE 
(McGinley, 2012) and HIPRE 3+ (Hämäläinen, 1995) and so on. 

According to Vincke (1992), outranking methods resulted from the need 
to relax the strict requirements typical of value function methods. The main 
principle underlying preference modelling in all outranking methods is that 
of dominance (Belton & Stewart, 2002, p. 83). This states that for any two 
alternatives a and b, a is said to dominate (or outrank) b if a is at least as 
good as b on all criteria, and is strictly preferred to b on at least one criteria. 
The two prominent outranking methods further discussed below are 
ELECTRE (Roy, 1996) and PROMETHEE (Brans & Mareschal, 2005). 
Despite their widespread use, outranking methods are characterised by 
several indices and thresholds that are complicated to explain. Figueira et al 
(2010, p. 8) refer to such values as ‘artefacts’, ‘abstract objects’ without a 
‘true value’. According to Belton & Stewart (2002), these non-insightful 
inputs complicate the analysis process making outranking methods most 
suitable for ‘backroom’ exercises that involve fewer interactions with 
decision-makers. Outranking methods are also criticised for lacking a sound 
theoretical basis that would facilitate a better appreciation of the assumptions 
they adopt (Vincke, 1992). 

In contrast to value/utility function or outranking methods, programming 
methods are suitable for situations or decision problems in which vital 
information is unknown at the start of the decision process (Korhonen, 
2005). Such problems are referred to as continuous or MCDA design 
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problems – problems involving a large number of (or sometimes infinite) 
alternatives in which the feasible set of alternatives is only implicitly known. 
Typically, programming methods rely on mathematical (linear) 
programming techniques which seek to “maximize (or minimize) an 
objective function subject to constraints which define feasibility” (Cohon, 
2004, p. 28). This can either be achieved through one of two philosophies, 
optimisation or satisficing (Floudas & Pardalos, 2001; Montis et al., 2005).  

Programming methods deliberately involve a lot of interaction with the 
decision-maker and are alternatively referred to as interactive methods 
(Korhonen, 2005), interactive local judgements with trial-and-error approach 
(Roy, 1996), or progressive articulation of preferences (Belton & Stewart, 
2002). It is important to note though that interactive methods do exist even 
for discrete MCDA problems (cf. Belton & Stewart, 2002; Shin & 
Ravindran, 1991). Focus in this context is on interactive continuous 
methods, those that deal with a large number of alternatives.  The term 
‘interactive’ might lead to some confusion, as all MCDA methods require 
some level of interaction. However, interactive methods are referred to as 
such because they are characterised by an iterative process consisting of 
three steps (Belton & Stewart, 2002; Miettinen et al., 2008). Variants of 
programming methods include multiple objective programming (Miettinen, 
1999) and goal and reference point methods. The advantages of (interactive) 
programming methods over other methods are borne from their iterative 
nature, which deliberately requires the involvement of the decision-maker. 
First, the iterative process permits the decision-maker’s preferences to be 
defined in a realistic context: the decision-maker does not have to rely on a 
global preference structure. Second, these methods permit a constructive, 
learning process that provides insight and better understanding of the 
decision problem, its possibilities and limitations.  

Interactive methods are unstructured and have no underlying preference 
structure, which makes them susceptible to solutions that might not be easily 
justified. Belton & Stewart (2002) specifically point out that such methods 
are not suitable for contexts in which there is a lot of conflict and instances 
in which most criteria are qualitative or those that explicitly require the 
justification of the choice of problem, for example strategic decision-making 
problems. These methods are however suitable for repetitive decision 
problems for which the decision-maker is aware of the levels of satisfaction 
on various goals. Another problem that might arise from the adoption of 
interactive methods is the early termination and choice of suboptimal 
solutions, leaving better options unexplored. 

As a structured decision-making process, the MCDA methodology 
(decision-aiding process) typically consists of three stages (Clemen & 
Reilly, 2001; Danielson et al., 2008): the first is information gathering that 
aims at identifying the problem, objectives and possible alternatives. It 
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involves interactions with decision-makers to obtain relevant information to 
facilitate a better understanding of the problem. It is imperative that the right 
problem is identified at this stage or inaccuracy may result in ‘error of the 
third kind’, that is, treating the wrong problem (Clemen & Reilly, 2001). The 
second stage is problem structuring and modelling which aims at 
decomposing and modelling the problem. The main outputs at this stage are 
the problem structure, uncertainties and preferences. These are obtained by 
processing information obtained during the first stage. The problem may 
also be modelled into the decision analysis tool at this stage. Riabacke 
(2012) further points out that the elicitation of stakeholder preferences 
should be explicitly highlighted, as it is an extremely important prerequisite 
in facilitating the acquisition of meaningful data. The final analysis and 
evaluation stage aims at establishing the best alternative. It may also involve 
sensitivity analysis to realise how stable the input data is.  The decision 
analysis tool is extensively applied in the evaluation at this stage to realise 
the best alternative. It may involve an iterative process if further analysis is 
required to gain insights into the problem. Besides providing a means of 
solving a decision problem, the decision-aiding process facilitates a better 
understanding of the decision problem. 

2.4.3 Elicitation of Stakeholder Preferences 
Elicitation facilitates the development of input data for the decision analysis 
process after modelling. In multidimensional problems, the input data 
normally consists of rank ordering of criteria importance, comparison of 
attribute values against criteria, evaluation of probabilities and classification 
of alternatives (Moshkovich & Mechitov, 2013). The elicitation procedure 
normally facilitated by MCDA tools involves extraction of preferences from 
stakeholders, modelling, and performing an analysis. It enables a meaningful 
representation of the decision-maker’s preferences in the decision model. 
Riabacke (2012) therefore proposes three (3) conceptual components of 
elicitation approaches: 1) extraction, which deals with how information 
(probabilities, utilities, weights) is derived through user input; 2) 
representation, which deals with how to capture the retrieved information in 
a formal structure, that is, the internal format used to represent user input; 
and 3) interpretation, which deals with how to assign meaning to the 
captured information in the evaluation of the decision model and is 
dependent on the expressive power of the representation used. As a 
prescriptive approach, elicitation seeks to guide decision-makers and 
analysts on how to make good decisions. The implication is that while 
research seeks out what is expressed, more emphasis should be placed on 
how the preference information is obtained. There are still no generally 
agreed approaches on how this can be done (Riabacke, 2012; Zheng, 2012). 
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The elicitation of preferences is generally cognitively demanding and 
error prone and its output values may depend on the method applied (Badia 
et al., 1999; Riabacke, 2012). Empirical studies have further established that 
results obtained through fairly similar elicitation methods are inconsistent 
(Påhlman & Riabacke, 2005). However, these challenges are even more 
profound in certain contexts such as ICT4D evaluation research, which is 
characterised by inadequate infrastructure like limited, or poor quality 
connectivity, frequent power outages, limited access to technology and the 
lack of trained personnel (Pitula & Radhakrishnan, 2011; Riabacke et al., 
2010). These may be aggravated if respondents have low levels of education 
and ICT literacy, which affects both cognitive capability to define 
preferences and the ability to use software packages.  For example, Badia, et 
al. (1999) found that older respondents with lower levels of education 
produced more inconsistencies in different elicitation techniques. 
Additionally, the manner in which elicitation questions are asked has also 
been a source of inconsistencies (Kodikara, 2008). Fasolo and Costa (2014) 
advise that the choice of elicitation approach should be guided by the 
decision-maker's preference, particularly ease of use. Evidently, in practice it 
is the simpler elicitation approaches that are most applied (Riabacke, 2012; 
Witteman & Renooij, 2003). 

Preference elicitation techniques are generally categorised as either direct 
or indirect methods (Renooij, 2001; Zheng, 2012). The direct methods 
involve asking decision-makers to directly express their preference values, 
which can be probabilities, frequencies, odds ratios, criteria weights or even 
comparisons of criteria. On the other hand, decision-makers provide partial 
decision information from which the preference model is inferred in the 
indirect methods. Several rating methods ranging from the simple numerical 
probability scale to the more complex SMART (Edwards, 1977) and 
SWING  (Winterfeldt & Edwards, 1986) techniques are examples of direct 
elicitation techniques. These methods require the decision-maker to directly 
specify the numerical estimates of probabilities or weight ratios. These 
approaches have won popularity and use in various applications because 
they are easy to understand and use. However, they are critiqued for being 
prone to scaling biases like centring and spacing or range effects (Renooij, 
2001; Zheng, 2012). Conversely, examples of the indirect methods include 
gamble-like methods, probability-wheel and the trade-off methods. Gamble-
like methods are critiqued for being complicated to learn, not user-friendly 
and time-consuming. The use of lotteries is a further drawback as they are 
conceived as unethical for certain situations, for example in medical decision 
situations. Similarly, since trade-off methods rely on indifference judgments 
to elicit value functions, they are also complex and time-consuming due to 
the several pairwise comparisons required.  
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Since our goal was to devise a simple and fast means of elicitation that 
does not necessarily require expert or technical skills, this research adopted 
the verbal–numerical scale (Renooij & Witteman, 1999). The verbal–
numerical scale is a combination of verbal expressions (e.g. unlikely, 
strongly agree, etc.) and a corresponding numerical point or interval values. 
While the verbal component facilitates the extraction of decision-maker 
input, the numerical values are relevant for the representation of the captured 
data. According to Witteman and Renooij (2003) verbal–numerical scales 
are easy to use, less time-consuming and more preferred by experts. For 
example, Erev and Cohen (1990) established that while most people prefer 
to communicate verbally, they would rather receive information numerically 
when faced with a decision-making task. Similarly, Budescu et al. (2009, p. 
306) point out that the use of a verbal–numerical scale improves 
communication through the provision of more information, facilitating 
agreement in interpretation and serving an audience with various levels of 
expertise and preference. Therefore, neither a numerical nor a verbal scale is 
superior, but once combined they complement each other to better facilitate 
the elicitation of people’s preferences (Erev & Cohen, 1990; Fasolo & 
Costa, 2014; Piercey, 2009; Renooij & Witteman, 1999; Witteman et al., 
2007). According to Hamm (1991), the use of a verbal–numerical scale 
enables people to choose a mode of expression that best fits the problem or 
their cognitive ability. Although concerns exist about how contextually 
dependent such an approach is, Hamm (1991, p. 216) further highlights that 
the continued use of such a scale in a specific context promotes acceptance 
and use of the proposed scale. The following section discusses an empirical 
study that developed an interval-based elicitation approach. The main issue 
here is that compared to earlier approaches, it is a computationally 
meaningful method, together with an algorithmic framework, for evaluating 
scenarios involving imprecise and vague information. This demonstrates a 
decision theoretical framework for translating numerically imprecise 
information, where intervals and relations, representing vaguely stated 
information can then be aggregated and used as input to decision support 
applications for analysis and evaluation partially applied in paper 7. 

2.5 An Interval-based Elicitation Approach  
The development of the elicitation approach involved the definition of a 
numerical translation of verbal statements by setting up a study to suggest 
numerical ranges for two sets of verbal expressions on agreement and 
likelihood. Such agreement scales have been widely used mostly in form of 
Likert scales to measure peoples’ attitudes towards various aspects, such as 
William G. Zikmund et al. (2009). Likelihood or chance scales, on the other 
hand, measure the possibility of occurrence of various events or 
consequences, and unlike the agreement scales, there have been more 
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attempts at developing likelihood verbal-numerical scales both within and 
out of context see for instance (Clarke et al., 1992; Hamm, 1991). 

To counter the occurrence of variability and ambiguity, pre-ordered lists 
of verbal statements with qualifiers (rather than random lists) were applied. 
This was further supplemented by the adoption of qualifiers whose 
directionality effect addresses variability concerns. Consequently pre-
ordered lists consisting of seven items were adopted from previous studies of 
agreement (Rohrmann, 2007) and likelihood (Clarke et al., 1992; Harris et 
al., 2013). The agreement scale consisted of strongly disagree, disagree, 
somewhat disagree, average, somewhat agree, agree, and strongly agree; 
while the likelihood scale consisted of the following: exceptionally unlikely, 
very unlikely, unlikely, fifty-fifty, likely, very likely and certain.  

2.5.1 Participants, Materials and Procedure 
The study was conducted with both students (undergraduate and graduate in 
computer science) and researchers in the School of Computing and 
Informatics Technology (CIT) at Makerere University, Uganda. The 
researchers had been involved in ICT for development research or practice. 
Given their relatively high level of education, it was assumed that this 
sample has attained a high level of precision that presumably facilitates a 
meaningful allocation of numerical values (Clarke et al., 1992). The choice 
of different categories of participants sought to establish whether expertise in 
ICT for development influenced the numerical values assigned.  

The data was collected through a questionnaire  (Appendix II, Instrument 
C) that required participants to suggest numerical ranges for the rank-
ordered verbal expressions. The questionnaire was pilot tested with about 10 
students and 2 experts to find out whether participants understood the 
instructions. Revisions were made especially to the instructions before the 
study was conducted. Students were freely recruited for the study. While 
some received and responded to the questionnaire in a classroom setting, 
others responded to the questionnaire in an out-of-class setting. Students 
were only permitted to provide responses after explanations were given. 
Researchers, on the other hand, were sought at their workstations where 
explanations were made and the questionnaires were collected later.  

2.5.2 Data Analysis 
The empirical study involved the translation of verbal expressions into 
numerical values. The data obtained consisted of both intervals (i.e. the 
numerical values) and categorical for the other independent variables 
including age, gender, and level of expertise. Therefore, the analysis adopted 
descriptive statistics and the analysis of mean variations among participants 
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to assess the potential significance of contextual factors on the level of 
variability among numerical ranges. For similar studies, Biehl and Halpern-
Felsher (2001) warn that descriptive statistics (i.e. mean and median used 
alone) would be meaningless if insight is not drawn on the existing 
variations and how significant various demographics or contextual issues are 
in explaining the variations.  

2.5.3 Results and Discussion 
In total, 74 filled questionnaires were obtained, whereof; the results from 8 
questionnaires were rejected after noting that the respondents did not fully 
understand the instructions. Of the 66 participants, 25 (38%) were females 
and 41 (62%) males. The majority of participants were below 36 years of 
age, with 18 (27%) aged 16 to 25 years, 36 (55%) 26 to 35 years, while 8 
(12%) were 36 to 45 years and 2 (3%) were more than 45. 2 participants did 
not specify their ages. In as far as the education level was concerned, 49 
(74%) were students, while 16 (24%) were researchers who had been 
involved in ICT for development research or practice. It was assumed that 
the level of expertise in the ICT for development field would have an effect. 
The sample was divided into students and experts for further analysis. The 
experts were the researchers who had experience in the implementation of 
ICT for development initiatives. 

2.5.3.1 Effects from variability factors 
A Mann-Whitney U test (Mann & Whitney, 1947) for non-parametric data 
was run to check the influence of expertise on participant responses. 
However, expertise did not have a significant influence on the assigned 
numerical values in the majority of the verbal expressions in either 
agreement or likelihood with the exception of ‘strongly agree’ (Mann-
Whitney: U  = 280, Z = -2.374, p < .05) and ‘certain’ (Mann-Whitney: U = 
255, Z = -2.489, p < .05).  This limited influence of expertise on the 
variability contradicts our initial assumptions and could be explained by 
other factors such as the mode by which numerical values were elicited, or 
the use of pre-ordered lists. There were no significant relationship between 
the numerical assessments and demographics such as gender and age. 

2.5.3.2 Comparison with Previous Studies 
Table 3 compares the average median values for the two scales in this study 
with the median of the likelihood scale obtained by Clarke et al (1992) and 
the scale values suggested by Renooij and Witteman (1999). The aim here is 
to draw insight into the similarity of numerical values at the different scale 
positions despite the difference in verbal expressions. For example in the 
first position, the value ranges between 0 and 5 regardless of the verbal 
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expression. Likewise in the fifth position the range of values is between 60 
and 75, and 90 to 100 in the 7th position. The reason the minimum median 
values in Table 3 are not 0, and the maximum not 100 is that the values 
below are averages between the minimum and maximum median values. On 
the contrary the previous studies only elicited a single value. However 
similar to the previous studies i.e. Clarke et al (1992) and Renooij and 
Witteman (1999), the minimum values for both strongly disagree and 
exceptionally unlikely are 0, while the maximum values for strongly agree 
and certain are 100. This too could explain other differences in values. It is 
important to note that the three studies used different data collection 
strategies and were applied in different contexts. Common to all three 
studies, though, is the focus on a pre-ordered list of a seven-point scale, 
although Renooij and Witteman’s (1999) scale is drawn from combined 
results for both pre-ordered and random lists. This is in agreement with other 
studies that established a limited influence of context (Beyth-Marom, 1982; 
Budescu et al., 2003). 

Table 5 Comparing numerical values assigned to verbal expressions at the same 
positions on a 7-point scale  

Present Study Previous studies 
  Agreeme

nt, N=66 
MD  likelihood, 

N=66  
MD  (Clarke et 

al., 1992), 
N=921 

MD (Renooij & 
Witteman, 
1999), 
n=110 

MD 

1 Strongly 
Disagree 

5 Exceptionally 
unlikely  

5 Certain not 0 Impossible 0 

2 Disagree 20 Very unlikely  20 Very 
unlikely 

15 Improbable 15 

3 Somewhat 
Disagree 

30 Unlikely  30 Unlikely 33 Uncertain 25 

4 Average 50 Fifty-Fifty 45 Fifty-Fifty 50 Fifty-fifty 50 
5 Somewhat 

Agree 
60 Likely  60 Likely 70 Expected 75 

6 Agree 75 Very likely  75 Very likely 80 Probable 85 
7 Strongly 

Agree 
90 Certain  90 Certain 100 Certain  100 

2.5.4 Proposed Verbal-Numerical Scales 
From the findings above, we propose the interval-based scales in Table 6 for 
the agreement scale, and Table 7 for the likelihood respectively based on the 
obtained median values (Beyth-Marom, 1982). Both tabular and graphical 
representations are provided to illustrate the various forms in which they can 
be used. 



 67 

Table 6 Verbal-numerical agreement scale 
Agreement Numerical 

Ranges 
Strongly Disagree 0 - 10 
Disagree 10 - 30  
Somewhat Disagree 20 - 40 
Average 40 - 60 
Somewhat Agree 50 - 70 
Agree 70 - 80 
Strongly Agree 80 - 100 

 

Table 7 Verbal-numerical likelihood scale 
Likelihood Numerical 

Ranges 
Exceptionally unlikely  0 - 10 
Very unlikely  10 - 30 
Unlikely  20 - 40 
Fifty-Fifty 40 - 50 
Likely  50 - 70 
Very likely  70 - 80 
Certain  80 -100 

 

 
In any case, this clearly highlights the necessity of using intervals rather than 
precise values for an elicitation exercise trying to avoid distorting the 
meaning of the elicited imprecise information.  
Notably, the application of verbal-numerical scale would be augmented 
when combined with tools more so decision analytical software that can 
analyse and aggregate the extracted information. Several such tools exist; for 
example in our earlier work we have developed the DecideIT tool 
(Danielson et al., 2003) to facilitate aggregation, analysis, and reporting of 
the information involved. DecideIT supports both precise and imprecise 
information. The underlying premise of such tools is the ability to handle 
uncertainty in terms of intervals and comparative statements. In this respect 
the verbal-numerical scale would facilitate the elicitation of the interval 
statements in a more meaningful and simplified manner before it is 
aggregated and input into the decision support tool.  
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3 Research Design and Methods 

Given the interdisciplinary nature of ICT4D research, it was necessary to 
apply a variety of methods to achieve the research goals. This chapter 
describes the research design and methods that were employed, as well as 
the data collection and analysis techniques that were applied. 

3.1 A Design Science Research Approach 
A research approach or paradigm facilitates the process of knowledge 
creation, and defines what constitutes valid knowledge (Purao, 2002). It 
provides a basis for rigour and systematic inquiry, as well as ensuring the 
relevance of a research. For example, the positivism paradigm is based on a 
natural science model in which reality is a separate entity that can be learnt 
about through external observations. From an interpretivism standpoint, 
reality is a social construct, whose knowledge is built through the 
researcher’s interaction with the study context (Bryman, 2004). However, 
there are also instances for which there is limited agreement on the 
philosophical assumptions and the methods to use. Manson (2006) refers to 
this as the multi-paradigmatic research community; these adopt features 
from both positivism and interpretivism. 

The overall research goal of this thesis was to investigate how a 
structured approach can support the evaluation of the ICT contribution to 
guide policy and implementation of ICT4D initiatives. This was a practical 
problem, which merged issues relating to people, technology and context. 
Inevitably, the multidisciplinary nature of this research inquiry also 
necessitated drawing from different scientific paradigms to effectively meet 
the research objectives. For this reason this research was inclined towards 
the design science research (DSR) approach to guide research activities 
undertaken herein. According to Sirajul and Grönlund (Islam & Grönlund, 
2012) the preferred way of handling social–technical problems in ICT4D is 
by solving them, a process that can satisfactorily be supported by the design 
science paradigm. Moreover, in conformity with the goals of this research, 
Manson (2006) further emphasises that design science research is 
prescriptive, seeking to prescribe ways of doing things more effectively.  

One of the challenges with design science is that the research community 
is not so clear on what it is exactly, (see, for example, Baskerville, 2008; 
Johannesson et al., 2013). Besides being a paradigm as applied in this 
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research, it can also be a research strategy, method or practice research 
similar to action or evaluations research (Johannesson et al., 2013). As a 
paradigm, a way of thinking about research, design science complements 
interpretivism and positivism. In this respect, Hevner, et al. (2004, p. 76) 
refer to design science as a ‘problem-solving paradigm’, or ‘a set of 
analytical techniques and perspectives’ (Vaishnavi & Kuechler, 2014, p. 1). 
Manson (2006, p. 161) defines design science research, as “a process of 
using knowledge to design and create useful artefacts, and then using various 
rigorous methods to analyse why, or why not, a particular artefact is 
effective” . 

As a multi-paradigmatic approach, DSR chooses from different scientific 
paradigms as mentioned earlier. For example, the DSR ontology assumes 
that there is a single stable reality (just as is assumed by positivism), which 
can however be altered through the development of artefacts (similar to 
interpretivism) (Vaishnavi & Kuechler, 2014). In other words, a researcher 
does not have to be part of the research context to effectively study it. In 
DSR, the epistemological assumption is that knowledge is built through 
making rather than observation (positivism) or participation (interpretivism).  
As Vaishnavi and Kuechler (2014, p. 19) highlight, “a piece of information 
is factual and knows further what that information means through the 
process of construction”. Rather than pursue truth as is predominant with 
other paradigms, the goal of the design science research paradigm is the 
creation of artefacts (Purao, 2002). Similar to other paradigms though is that 
knowledge contribution remains a key focus.  

3.1.1 The Design Science Research Process 
The design science research process (DSRP) generally involves building 
artefacts and evaluating them to test for their usability. These have been 
elaborated into a set of activities by different researchers (Johannesson & 
Perjons, 2012; Peffers et al., 2007; Takeda et al., 1990; Vaishnavi & 
Kuechler, 2014).  Ideally, the process comprises five steps as shown in 
Figure 7: awareness of problem; suggestion; development; evaluation; and 
conclusion.  According to Johannesson and Perjons’s (2012) formulation of 
the DSRP, each process activity should ideally have an input which is the 
output from the previous stage, for example a vague problem for the first 
step; an output of the stage; resources that have been used by the step, for 
example knowledge sources like literature, theories or frameworks; and 
controls which are primarily the research strategies and methods adopted at 
the specific process stage. The main outputs of design science are constructs, 
models, methods or instantiations. The DSR process is iterative, involving 
the flow of knowledge between process stages. Several DSR processes have 
been developed over the years (see, for example Johannesson & Perjons, 
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2012; Peffers et al., 2007; Vaishnavi & Kuechler, 2014). To facilitate a 
coherent study, the DSR process applied in this research adopted features 
from both Peffers et al. (2007) and Johannesson and Perjons (2012) models. 
The descriptions of the process steps and how these have been applied in this 
research are discussed in Section 3.3.  
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Figure 7: The generic design science research process (adopted from Vaishnavi & 
Kuechler, 2014) 

3.2 Research Strategies 
A research strategy is the plan of action designed to facilitate the answering 
of a research question (Denscombe, 2011). Besides the research methods, 
the strategy also considers the context in which the research is conducted 
(Johannesson & Perjons, 2012). Normally, certain research methods are 
associated with specific strategies, for example applying questionnaires for 
survey research. However, the choice of strategy may not necessarily dictate 
the methods applied in a study as research strategies can rely on different 
methods depending on the study requirements. Denscombe (2011) points out 
that the choice of strategy should be based on whether it is suitable for the 
study, is feasible for the study context, and is ethically acceptable. The 
research strategies that were applied to studies in this thesis were case study 
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and survey research. Details on how they were applied in this research, and 
justification of choices made are provided in the specific studies in Section 
3.3.  

3.3 The DSRP applied in this Thesis 
The application of the DSRP in this research is illustrated in Figure 8. Each 
of the DSR process steps (or activities) addressed a research goal as 
stipulated in Section 1.7. The details of how this was carried out are 
presented below. 

3.3.1 Awareness of Problem 
This process step involves investigating and analysing the problem domain 
to better explain the research problem and justify the value of the solution 
(Johannesson & Perjons, 2012; Peffers et al., 2007). Motivating the value of 
the solution aims at drawing interest to the research, ensuring that the 
researcher understands the problem and showing that the research to be 
undertaken addresses a practical need. Peffers et al. (2007) point out that the 
resources for this activity may include knowledge of the state of the problem 
and the importance of the solution. Besides investigating literature on 
previous studies, Johannesson and Perjons (2012) suggest the use of other 
research strategies like surveys, case studies or grounded theory to gain a 
deeper understanding of the problem.  

In this research, the problem awareness process step addressed the first 
research goal, Goal 1: To investigate how a development perspective had 
been integrated in the implementation of ICT4D initiatives. The starting 
point of this research was the concern that despite the registered successes in 
infrastructure deployment (e.g. RCDF) to achieve social and economic 
development for the poor in Uganda, there was limited evidence on how 
these had realised actual development benefits. This arose from the limited 
availability of information regarding the success or failure of such initiatives 
measured in terms of development benefits, which is essential in advising 
national and international development policies on future investments. 
Therefore, the first study sought to investigate the extent to which the 
universal service fund in Uganda had taken cognisance of development 
benefits (Kivunike et al., 2009b). This was supported by subsequent studies 
in shaping the problem domain (Kivunike et al., 2009b, 2013, 2014a; 
Kivunike et al., 2007), and focusing it on investigating how a structured 
approach can support the evaluation of ICT contribution to development in 
Uganda. 
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Figure 8: The design science research process applied to research in this thesis 

Literature studies and questionnaires within a case study strategy were 
applied to facilitate this study. This supported the exploration of how the 
development perspective had been integrated in ICT4D implementation. The 
literature study into the development concept was mostly advised by peer 
reviewed journals and books. For the specific case of universal access, such 
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literature was complemented by a review of relevant documents including 
strategies, policy documents and review reports, as well as online resources 
on universal services implementation in Uganda. Field visits were carried 
out to two rural Internet access centres that had benefited from the RCDF, 
one successful in terms of usage, and the other not used frequently enough to 
facilitate a well-informed study. Semi-structured interviews were conducted 
with participants who were using the facilities at the time of visiting, and 
facility managers. The use of semi-structured interviews provided flexibility, 
enabling interviewees to elaborate more where needed. Observations were 
also made of the services users most exploited at the facilities to corroborate 
the interview findings. The study was conducted in February 2008. 

To analyse the data, the 13 interviews that were captured through audio 
recordings were transcribed and analysed within the different study themes. 
These findings are discussed in Chapter 4 and were reported in detail in 
Paper 1 (Kivunike et al., 2009b). 

3.3.2 Suggestion 
The aim of the suggestion process step is to propose a tentative solution that 
can address the identified problem. Resources are the current state of the 
problem identified earlier and the stage may employ different research 
strategies and methodologies depending on the study goal. 

For this research, the suggestion activity specifically addressed the second 
research goal, Goal 2:  To identify end-user perceptions of ICT importance 
towards development, and how this influenced adoption and use, as well as 
the influencing contextual factors. At the problem definition activity stage it 
was established that explicit consideration of the development ICT aimed to 
address played a central role in the successful adoption and use of ICT. 
Therefore, adopting a stance that explicitly sought to establish whether ICT 
had offered any development benefits was key in meeting the study 
requirements. Informed by literature studies and findings from the previous 
study, this study suggested an approach based on ICT development benefits 
in terms of information and communication opportunities. An empirical 
study was then designed to investigate the relationship between perception 
of importance, and actual ICT adoption and use. This was based on the 
notion that the perception people have of ICT determines whether they use it 
or not. The study further sought to establish the factors that inhibit or 
promote ICT use, as well as people’s views on what development was. 

The case study strategy was most suitable to facilitate gaining deeper 
insight into how perceptions of ICT importance affected use and adoption. 
Additionally, ICT adoption and use for development is a present day 
phenomenon occurring in settings over which researchers have no control 
(Yin, 2003). For the case study, four communities (spread across Uganda) 
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that had benefited from the Rural Communication Development Fund 
(RCDF) initiatives were selected intentionally as sites typical of those within 
which RCDF had implemented various ICT services. This aimed at 
providing a diversity of views on the aspects being investigated to advise 
subsequent studies (Yin, 2003).  

The study, conducted between May and July 2008, relied on both 
questionnaires and focus group interviews for data collection. The 
questionnaire facilitated the collection of standardised data from a fairly 
large group of people in many locations (Yin, 2003). A questionnaire 
(Appendix II, instrument A) consisting of both closed- and open-ended 
questions was designed, piloted and revised. Trained field research assistants 
then administered the questionnaires to minimise incidence of non-response 
and misinterpretations since the study context comprised individuals with 
varied levels of literacy.  Of the 454 questionnaire responses, 445 were 
usable.   

In addition to this, 22 people participated in the focus group interviews. 
Through these, a broader understanding and further information on 
participants’ values and perception of how ICT facilitates development were 
obtained. The focus group interviews were organised and conducted with 
people who used the ICT facilities set up through the RCDF in two of the 
four selected study sites. Data was collected through taking notes and tape 
recording with the permission of the participants. 

Questionnaire data was mostly ordinal so descriptive techniques including 
frequency and analysis of variance (ANOVA) were applied to analyse 
perceptions of ICT importance and use. The focus group discussion notes 
and audio proceedings were also collated and manually analysed within 
categories that emerged as prominent during the discussions. Results of this 
study we discussed in detail in Paper 2 (Kivunike et al., 2011). 

3.3.3 Design and Development 
This activity basically involves creating the artefact whose specifications 
have been established through the second activity (Peffers et al., 2007). 
Resources at this stage are knowledge from literature relevant for the design 
and development of the artefact, as well as input obtained from stakeholders 
in the previous stages. In addition to the more generic research strategies and 
methods, this activity might require practice-based development 
(Johannesson & Perjons, 2012). The design and development activity 
addressed two research goals discussed here.  
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3.3.3.1 Goal 3: To Develop a Model and Criteria for the Evaluation of 
the ICT Contribution to Development. 

To address this goal, a model was developed and criteria proposed for the 
different model dimensions. This was achieved in two separate studies as 
presented here: 

Model design and development: This adopted two theoretical 
frameworks, the ICT4D value chain and the capability approach that 
conceptually motivated the proposed model. The development of the model 
was also advised by findings from previous process steps and literature 
studies. It involved a detailed discourse and justification of the model 
constructs. Details are reported in Paper 3 (Kivunike et al., 2014a). 

Criteria development and definition: This involved the definition and 
construction of the criteria hierarchy for dimensions extracted from the 
proposed model, that is, social opportunities (education and healthcare), 
economic opportunities, political freedom and psychological well-being. It 
was also informed by prior empirical research (Kivunike et al., 2011) as well 
as additional literature studies (Gigler, 2011; Grunfeld et al., 2011; 
Ndiwalana et al., 2010). The application of survey research in this study 
aimed at facilitating a loosely structured process of eliciting respondents’ 
viewpoints regarding the proposed criteria as well as suggesting others. 
Pinsonneault and Kraemer (1993) point out that survey research is 
appropriate when the  aim is to refine study concepts through asking 
structured and pre-defined questions. It is also well suited for studies 
involving collecting data about only a fraction of the study population with a 
wide and inclusive coverage (Denscombe, 2011), which facilitates the 
collection of  multiple views. 

A questionnaire divided into two main sections was employed (Appendix 
II, instrument B). The first focused on the respondents’ demographics and in 
the second section, the questionnaire was divided into modules based on the 
different social and economic dimensions. Respondents were required to 
provide feedback on a maximum of two modules. This aimed at improving 
the response rate since the questionnaire was long, as suggested by an earlier 
pre-study. Responses were sought from practitioners involved in the design 
and implementation of ICT4D initiatives in developing countries, to 
corroborate and build upon an earlier study that had sought perceptions of 
ICT beneficiaries. The questionnaire was hosted online and distributed via 
email between July and August 2013. Reminders were also frequently sent 
out during this period requesting feedback. Of the 56 responses obtained, 41 
were usable. The Stata statistical software package was used to perform data 
analysis.  

To address our research goal, the analysis aimed to identify the most 
statistically significant variables (indicators) for the evaluation of the ICT 
contribution to the different outcomes in the suggested dimensions. 
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Therefore, besides a descriptive analysis that explains the nature of 
respondents, a principal component factor (PCF) analysis was under taken. 
Acock (2008, p. 303) notes that PCF is most appropriate when the purpose 
of the study is to explain ‘as much of the variance in a set of items 
(indicators or variables) as possible with one dimension’. The focus is on the 
principal component (or factor) and whether it explains a significant part of 
the variance for the whole set of items. Thus, the PCF analysis facilitated the 
evaluation of whether the proposed indicators (causes) appropriately 
represented the ICT contribution to the different outcomes (principle 
components). Other tests including a Cronbach’s alpha test, a descriptive 
summary analysis for the retained items in each of the principle components 
and a spearman rank correlations test were conducted to check the reliability 
as well as ascertaining whether there were relationships between the various 
outcomes within and across dimensions. The findings of this study are 
reported in Paper 4 . 

Contextual factors definition: This involved defining contextual factors 
inherent in the effective use of ICT to realise development in recognition of 
the diverse nature of the different contexts within which ICT4D initiatives 
had been implemented. These were drawn from literature and previous 
empirical studies (Hatakka et al., 2013b; Kivunike et al., 2009a). Details of 
the proposed set of contextual factors are reported in Paper 5 (Talantsev et 
al., 2014). 

Elicitation Approach: One of the aspects of Goal 4: To validate the 
structured approach to the evaluation of ICT4D initiatives was to establish 
an approach for the elicitation of stakeholder preferences and value 
judgments regarding the ICT Contribution to Development. This design and 
development aspect was achieved through a literature study and empirical 
study discussed in section 2.5.  

3.3.4 Demonstration 
This process step aims at demonstrating the feasibility of the proposed 
solution as well as observing and measuring how well the solution addresses 
the identified problem (Johannesson & Perjons, 2012; Peffers et al., 2007). 
Demonstrations may be achieved by using experiments, simulation or case 
study.  

The demonstration stage addressed Goal 4: To validate the structured 
approach to the evaluation of ICT4D initiatives. In as far as demonstrating 
the feasibility of the approach is concerned, this focused precisely on its 
application, which was achieved in two studies specific to the education and 
healthcare dimensions. The choice of performing evaluations for these 
specific dimensions arose from the fact that the criteria model was large and 
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could not be sufficiently evaluated given the available resources. Second, the 
data was not readily available to support the evaluation.  

Evaluating e-learning contribution to improved student learning in the 
University: This involved an evaluation of the impact of the Makerere 
University E-Learning Environment (MUELE) on student learning. This was 
a pre-evaluation for illustrative purposes of how the model could be applied. 
Using a selection of indicators, the study applied a multi-criteria decision 
analysis technique to facilitate the evaluation process. This approach 
provided a platform that would incorporate various stakeholder opinions as 
well as address the multidimensional aspects and imprecision involved in 
such subjective evaluations. Eight experts (lecturers and administrators) and 
20 students were involved in the study conducted during August to 
September 2013. Data was collected through online questionnaires, and 
aggregated and analysed using the DecideIT decision support tool. Details 
are reported in Paper 3 (Kivunike et al., 2014a). 

Evaluating the ICT contribution to improved healthcare delivery: This 
involved a fairly extended study based on the case study strategy. It was 
undertaken at two healthcare facilities in Uganda that adopted ICT to 
improve service delivery: Nakaseke hospital, a rural hospital, and Mukono 
Health Center IV (HCIV), a semi-urban, strategically placed health centre 
facility. Other selection criteria were that they had been beneficiaries of 
RCDF and had been using ICT for some time. The Mukono HCIV was used 
as a case even though it is based in a semi-urban area, mainly because it 
serves a rural populace, and is an under-supported institution (Burrell & 
Toyama, 2009).  

During an initial visit to the healthcare facilities, discussions were held 
with senior management to ascertain the services offered, and the ICT 
facilities/systems in place to facilitate service delivery. Two questionnaires 
were developed and shared with medical personnel and practitioners 
involved in implementing ICT for healthcare delivery (Appendix II, 
instruments D and E). This aimed at ensuring that terms had been 
appropriately defined. A pre-test was carried out with personnel at the two 
facilities, aiding improvement of the questionnaire. The researcher and two 
trained research assistants administered the questionnaires. This addressed 
two concerns: first, to ensure meaningful feedback since the studies were 
conducted in rural settings; and second, to avoid cases of non-response since 
the medical personnel were constantly busy attending to patients. The 
respondents were purposely selected as the healthcare services providers at 
these facilities. Participants in the evaluation included 22 healthcare service 
providers, 13 from Nakaseke hospital and nine from Mukono HC4. The 
proposed verbal–numerical scale was applied for the aggregation, while 
MCDA techniques, specifically the DecideIT tool (Danielson et al., 2003) 
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was applied to analyse and evaluate the collected data.  Results of this study 
are reported in Paper 6 (Kivunike et al., 2015). 

3.3.5 Evaluation 
Given that the focus is on utility rather than truth in design science (Manson, 
2006), the evaluation process step aims at measuring how well the solution 
addresses the identified problem (Johannesson & Perjons, 2012; Peffers et 
al., 2007). Evaluation requires relevant metrics and analysis methods whose 
choice depends on the environment or community in which the artefact will 
function (Manson, 2006).  

In this study, the evaluation stage also addressed Goal 4: To validate the 
structured approach for the evaluation of ICT4D initiatives.  It specifically 
focused on validating the proposed evaluation approach in terms of both 
theoretical and practical relevance. This was achieved through various 
means throughout the research process. Two empirical studies were 
conducted, the first an empirical study to evaluate the appropriateness of the 
proposed set of criteria (Kivunike et al., 2013), and the second specifically 
focused on assessing the usability of a selection of criteria developed for the 
evaluation of the ICT contribution to healthcare delivery. This sought to 
establish experts’ views on the approach and usability of criteria that were 
developed for the evaluation of ICT for improved healthcare delivery. 
Experts were people involved in the implementation of ICT for healthcare 
delivery in various sectors. Data was collected through semi-structured 
interviews (Appendix II, instrument F). Proceedings were recorded and later 
transcribed. The findings of this study are reported in Paper 7 (Kivunike et 
al., 2014b).  

To enable an analytical discussion of the validity of the structured 
evaluation approach in general, this research adapted the ‘validation square 
framework’ (Pedersen et al., 2000; Seepersad et al., 2006), originally 
developed to validate engineering design research. The resulting validation 
framework is a multidimensional construct consisting of dimensions 
(requirements), criteria and sub-criteria in certain instances (see Table 8).  

The validation involved both theoretical and empirical studies and 
therefore relied on a number of approaches to facilitate data collection. 
These have also been summarised in Table 5. Detailed descriptions of the 
validation criteria are discussed in Paper 7 (Kivunike et al., 2014b). 
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Table 8: Summary of the proposed validation framework 
Validation square 
requirement 

Criteria Research strategies 
and methods 

(1) Acceptance of 
constructs validity 

(1A) Conceptual clarity: degree of 
maturity, and the level of acceptance 
and value attached to the research 
outcome constructs. 

Literature study on the 
extent of use of the 
different theoretical 
frameworks.  

(1B) Credibility: construct should 
measure what it intends to measure. 

Literature studies, 
preliminary visits to 
study sites.  

(2) Acceptance of the 
overall research outcome 
structure 

(2A) Internal consistency: constructs 
are consistently put together to ensure 
structural logic. 

Advised by literature 
studies.  

(2B) Assumptions validity: explicit 
identification of the relevant 
information or valid assumptions 
upon which the outcome rests. 

Advised by literature 
studies. 

(3) Acceptance of the 
example problems 

(3A) Relevance: extent to which the 
example problem is typical of one for 
which the research outcome could be 
applied. 

 

(3B) Significance: the importance of 
the example problem towards the 
application or testing of the research 
outcome. 

 

(4) Acceptance of the 
usefulness of the 
research outcome with 
respect to the initial 
purpose for some chosen 
example problem(s) 

(4A) Practical usefulness: in terms of 
ease of use, usefulness and intention 
to use (or future use). 

Semi-structured 
interviews with experts 
involved in the 
implementation of ICT 
for healthcare delivery.  

(4B) Theoretical significance: 
whether research contributes to the 
body of knowledge. 

 

(5) Acceptance of the 
linkage between the 
achieved usefulness and 
the research outcome 

(5A) Comparability:  whether the 
approach is similar to existing 
approaches. 

Semi-structured 
interviews with experts 
involved in the 
implementation of ICT 
for healthcare delivery. 

(6) Acceptance of the 
usefulness of the 
research outcome beyond 
the case studies 

(6A) Transferability: aims at 
ascertaining that findings can be valid 
in a different setting. 

 

(6B) Dependability: aims at proper 
documentation so that work can be 
repeated in another similar context. 
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3.3.6 Communication 
The communication activity, as Peffers et al. (2007) highlight, involves 
reporting and sharing findings at all stages of the design science research 
process. These can be shared with both practitioners and the research 
community through various modes of communication like scholarly research 
publications, conferences, workshops, online forums and so on. 

In this research, the communication activity was inherent in every step of 
the research process as shown by the dissemination of publications produced 
throughout the research process. Publications have been shared in workshops 
and conferences, as well as in research journals. 

 
Table 9 summarises the research strategies and methods that were applied 

at the different stages of the DSR process as well as the research goals 
address and the papers in which they were documented. 

Table 9 Summary of the research strategies and methods applied in this thesis 
Process stage Research goal Research strategy and 

methods 
Papers 

Awareness of 
problem 

1: To investigate the 
application of ‘D’ in 
development 
implementation. 

Case study 
Literature study  
Informal semi-structured 
interviews  
Observations 

1  

Suggestion 2: To identify end- 
user perceptions of 
ICT4D benefits in 
development. 

Case study 
Literature study 
Survey questionnaire 
Focus group discussions 

2 

Design and 
development 

3: To develop an 
ICT4D evaluation 
model. 

Survey research 
Literature study 
Online questionnaire 

3, 4 and 5 

4: To establish an 
elicitation approach. 

Literature study 
Survey questionnaire 

Section 
2.5 

Demonstration  4:  To validate 
(testing) the 
evaluation criteria. 

Case study 
Survey questionnaire  

3, 6 

Evaluation 4: To validate 
(evaluate usability) 
the evaluation 
criteria. 

Semi-structured interviews 4, 7 

3.4 Assessing the Quality of Research 
Based on the philosophical assumptions and research design, the research 
studies reported in this thesis are typically of a qualitative nature. Lincoln 
and Guba (1985) naturalistic enquiry criteria of trustworthiness is therefore 
applied for the assessment of the quality of research. The criteria include 
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credibility, transferability, dependability and confirmability. These facilitate 
the demonstration of the measures of rigour invoked during the research 
process. 

Credibility aims at ensuring that the study actually measures or tests what 
is intended, to ascertain whether the findings match reality (Shenton, 2004). 
Various provisions were made in the studies carried out in this research to 
ensure its credibility. First, the overall research process, based on a design 
science research approach (see Figures 3 and 7), enabled a better 
understanding of the research problem domain, to facilitate the later stages 
of the development and testing of the evaluation approach. Second, in 
specific studies such as those reported in Paper 1 and Paper 7, prior 
consultation of documents and literature (Kivunike et al., 2011, 2013, 2014a; 
Kivunike et al., 2015) as well as preliminary visits to the study sites 
(Kivunike et al., 2015) were carried out; a concept referred to as ‘prolonged 
engagement’. This guaranteed a better understanding of the operations of the 
study sites and built a trust relationship between the researchers and 
participants. Third, credibility was also assured through the use of multiple 
data collection strategies, and consultation of multiple sources where 
appropriate, such as in Kivunike et al., (2009b, 2011). Fourth, participants 
were not coerced but asked to voluntarily provide feedback on the study 
aspects. Finally, the research results have also been subjected to various 
modes of scrutiny in ensuring their credibility including reviews from 
journals reviewers and comments and input at conferences and workshops, 
as well as internal discussions with colleagues. These have enabled various 
refinements and improvements in the proposed approach.  

Dependability relates to providing a detailed account of the research 
process to enable interested future researchers to repeat the work. Shenton 
(2004) argues that such detailed reporting enables readers to assess the 
extent to which appropriate research practices were adhered to, developing a 
better understanding of the research outcome and its effectiveness. The 
author specifically notes that the research write-up should consist of the 
following sections research design and its implementation, the operational 
detail of data gathering and reflective appraisal of the project (ibid. pp. 71-
72). This has clearly been achieved in this thesis and its related publications. 
Lincoln and Guba (1985) also point out that credibility and dependability are 
closely related, and demonstrating one somewhat ensures the other.  

Confirmability involves making provisions to ensure that the findings 
result from informants’ experiences and ideas rather than the researcher’s 
preferences (Shenton, 2004). This was achieved through the explicit 
acknowledgment of the beliefs or assumptions underpinning the decisions 
made, and methods adopted in this thesis, as well as the various studies, 
which justified the choices that were made. Again, the descriptions of the 
full accounts of the research process both in the thesis and related 
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publications provides an audit trail that allows one to trace the course of the 
research from inception, through data collection and analysis to completion. 
Moreover, triangulation of the data collection methods and sources in this 
respect reduced investigator bias. 

Transferability aims at ascertaining that findings can be valid in a 
different setting than the one in which they were tested and confirmed (Yin, 
2003). The research mostly builds on an instance of a single case of ICT4D 
initiatives in Uganda, the Rural Communications Development Fund. This 
single case is not necessarily representative of the context for which it is 
intended and findings may not be generalizable. However, Denscombe 
(2011) points out that ‘although each case is in some respects unique, it is 
also a single example of a broader class of things’ regarding studies that rely 
on single cases. From this perspective, the RCDF case is a single example of 
universal service funds aiming at increasing ICT access for the underserved 
in the society. From Denscombe’s (2011) argument above, the approach here 
could be applied within a context with similar policies. Additionally, its 
application for the pre-evaluation in Kivunike et al. (2014a) further attests to 
its applicability in a different context. Transferability to another context can 
be effectively facilitated by the description of the process provided in 
Kivunike et al. (2015). 

3.5 Ethical Considerations 
Ethical considerations in research are concerned with protecting the interests 
of the research participants, ensuring voluntary participation based on 
informed consent and operating with integrity (Denscombe, 2011).  

To guarantee the protection of participants’ interests, it was not 
mandatory for participants to provide their personal details in the different 
studies. In instances where the study involved a follow-up, participants were 
asked to provide their contact information only if they were interested. 
Second, the contributions of various participants have remained anonymous, 
as no details on individuals have been revealed in the different studies.  

To guarantee informed and voluntary participation and to also ensure that 
the research was conducted with integrity, the research was explicitly 
introduced to the participants either through verbal presentations for 
interviews, a detailed introduction for questionnaires or an introductory 
email for online questionnaires. The study aims were stipulated and 
expectations of the researcher highlighted.  
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4 Findings and Discussion 

Chapter 4 presents the findings and discusses results pertaining to the 
realisation of the study’s specific and overall objective.  
 

4.1 Summary of Findings 

4.1.1 Goal 1: To Investigate the Application of the ‘D’ in 
ICT4D Implementation 

This study specifically focused on the Rural Communications Development 
Fund (RCDF) initiative in Uganda whose main aim was increasing ICT 
access nationwide, with specific focus on the underserved in society 
(Kivunike et al., 2009b). In terms of addressing a development perspective, 
the new policy (UCC, 2009) stresses the need to explicitly consider the 
social and economic development needs of communities. For instance, the 
policy highlights the need to partner with other government agencies, such 
as health and education, in applying ICT to address sector-specific 
development needs. The fund has made considerable progress in aspects 
such as setting up ICT laboratories in schools, telemedicine installations in a 
number of hospitals and new web portals with regional translations (UCC, 
2013).  

Similar to other such initiatives, the implementation of RCDF involves 
multiple stakeholders with differing and sometimes conflicting goals. In this 
case, these comprise RCDF, government agencies, contracted implementers 
and beneficiaries. In such contexts the conflicting goals may affect the 
nature of implementation. For example, while the government as visionary 
may target the development needs at policy level, the implementers 
(proprietors, service providers, and operators) have varied goals and 
expectations such as the need to ensure financial sustainability, which 
determines the services delivered. A case in point is that at policy level, 
RCDF realised the need for ICT literacy and awareness in the underserved 
communities. However, some of the training centres that had been set up to 
address this need had quickly converted to commercial Internet cafes to 
ensure that they were financially sustainable. This is typical of approaches 
that aim at increasing access to infrastructure with limited focus on the needs 
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it will address vis–à–vis the context in which it is implemented (see, for 
example, Kuriyan et al., 2008).   

Field study findings from the two cases highlight the need to approach 
such initiatives from a development perspective that inherently considers 
aspects of participation, multidimensionality and context. For example, the 
computer facilities at the first study site remained underutilised because they 
did not directly benefit the Institute and community for whom they were set 
up. Subsequently, this under-utilisation affected the sustainability, ownership 
and expansion of facilities. Additionally, the requirement for students 
enrolled at this institute to pay an extra fee so as to acquire basic computer 
skills was a source of inequality between those who could and those who 
could not afford it, creating a ‘divide’. Notably though, those who had 
acquired the skills felt they had the possibility of obtaining ICT-related jobs.  

ICT at the second study site was introduced to facilitate or supplement 
already existing information-sharing activities. This ensured that the 
initiative was relevant to the community. As an example, proprietors 
partnered with Ubuntu,11 a software development agency, to develop a 
browser in the local languages, and provide activities for both the young and 
old in the community. Likewise, the ability to produce and share content 
through websites and discussion forums empowered farmers with various 
skills. These aspects, coupled with free Internet access slots and various 
funding generation activities, accounted for the social sustainability in terms 
of local ownership of the facilities. Nonetheless, this free Internet service 
was a key concern, which was deemed as financially unsustainable in the 
long term.  

In both cases, however, full exploitation of the facilities was limited by 
slow Internet connectivity. Furthermore, it is clear that in some instances, the 
rural poor still required an incentive to exploit ICT for their well-being. For 
example, although proprietors of the second initiative endeavoured to tailor 
their services to the needs of the community, there was still a need for a free 
slot to encourage people to appreciate and use the Internet services. This 
may also arise from the fact that people had different priorities and would 
not spend on Internet access even if it did meet their needs, given the 
availability of a free access slot. As one of the interviewees rightly pointed 
out, “using ICT to leverage development requires innovative approaches 
which will make the technology relevant for the needs of the rural poor”. 

In conclusion, the study revealed that at policy and strategic level there 
was a shift in focus from just infrastructure, to a service-oriented 
(development) approach. However, this change had not been fully addressed 
at implementation.  

                                                        
11 http://www.ubuntu.com 
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4.1.2 Goal 2: To Identify End-user Perceptions of ICT Benefits 
 
Findings in this study (Kivunike et al., 2011) confirmed that development is 
a multidimensional aspect that is not only limited to the economic dimension 
as had been previously conceptualised. Furthermore, it consists of both 
intrinsic and instrumental values. For instance, while respondents identified 
intrinsic values such as having self-esteem and peace of mind, they equally 
regarded aspects such as being employed and easy access to social services, 
which are also of instrumental value as part of their definition of a good life. 
This finding is in consensus with the capability approach whose tenets 
provided theoretical framing to this thesis, that development is a means and 
an end in itself.  

Second, social interaction aspects such as keeping in touch with family 
and friends, and accessing news and entertainment, were perceived as the 
most important opportunities ICT could enable in comparison to the 
economic and political opportunities. The achieved social outcomes and 
pleasure are of intrinsic value that is within the control of the target 
beneficiaries. This is an indication of early adoption of ICT, which reveals 
that people generally appreciate ICT but require more than just the 
technology to exploit it fully. Furthermore, perception of importance had 
some influence on use as the various forms of social interaction that were 
perceived as most important were the most frequent uses of ICT. This 
advances the premise that what people had actually achieved was determined 
by their perception of importance and vice versa. This is confirmed by 
information systems technology acceptance theories which posit that 
perception of how useful technology is affects the eventual use for the 
achievement of a good life (Venkatesh et al., 2003). It is important to note 
that most of the preferred usage of ICT by the target beneficiaries results in 
financial and social sustainability of the innovations. As anticipated, the 
perception of benefits, as well as actual use of ICT, were dependent on 
various contextual factors and individual characteristics. 

Ultimately, the framework suggested here could guide the development of 
criteria for the evaluation of ICT4D projects, an aspect that was explored in 
subsequent studies. 

4.1.3 Goal 3: To Develop an ICT4D Evaluation Model and 
Criteria. 

4.1.3.1 Evaluation Model 
The process of achieving development from an ICT4D initiative is complex, 
involving several interactions. For example, there is no guarantee that once 
ICT opportunities are enabled, they will be exploited to realise development. 
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Besides the perception of importance, an individual makes a choice on 
whether or not to exploit the available opportunities, which to some extent 
may depend on the contextual conditions. Consequently, the proposed model 
highlights two aspects (Kivunike et al., 2014a): first, the need to perform a 
process analysis from provision of opportunities to achieving development 
benefits; and second, the need to explicitly establish the conversion 
(contextual) factors that affect people’s choices. The underlying assumption 
is that exploiting (choosing to use) available opportunities (outputs) will to a 
great extent contribute to the achievements (outcome). 

Adopting from the capability approach (Robeyns, 2005) and the ICT4D 
value chain (Heeks & Molla, 2009) the constructs of the proposed evaluation 
model include ICT characteristics, conversion factors, opportunities 
(capabilities) and achievements (choice, personal or community goals, and 
achieved functionings) as shown in Figure 9. The ICT characteristics, that is, 
communication, production, processing and distribution of information that a 
resource enables, provide opportunities that can be exploited within the 
limitations of the contextual (personal, social and environmental) factors. 
Achievements are the opportunities one chooses to exploit within the 
restriction of conversion factors, and choice is also explicitly evaluated as 
one of the achievements. 

ICT 
characteristics
communication; 

production, 
processing and 
distribution of 
information

Achievements
Social opportunities 
Economic facilities
Political freedoms
Psychological well-

being

Opportunities
Things people 
can do or be 

with ICT Choice

Conversion factors
Personal – age, gender, literacy, disability,

Social - public policies, social or cultural 
norms , 

Environmental – location, infrastructure

Outputs Outcomes  
Figure 9: Proposed ICT4D evaluation model (adapted from Robeyns, 2005)  

From a multidimensional perspective, it is important that an initiative is 
evaluated in terms of both instrumental effectiveness and intrinsic 
importance. The model therefore proposes four dimensions as follows: while 
the social opportunities, economic facilities and political freedoms are 
instrumental psychological well-being focuses on people’s intrinsic values. 
1. Social opportunities: these are the arrangements society makes available 

to enable an individual to live a better life. This specifically focuses on 
education and healthcare. 
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2. Economic opportunities: refer to the opportunities that individuals enjoy 
utilising resources for the purpose of consumption, production or 
exchange. This includes aspects such as productivity and employment. 

3. Political freedoms: these are the opportunities people have to exercise 
their political rights, such as being able to participate in local elections 
or community development programmes. 

4. Psychological well-being: this refers to emotional and personal 
development opportunities. To some extent, this dimension addresses 
beneficiaries’ empowerment in terms of the intrinsic values the 
initiative(s) enable. Examples include gaining respect from peers or 
increase in self-esteem.  

These dimensions complement each other. For example, gains in 
psychological well-being such as improved self-esteem boost people’s 
abilities to exploit opportunities in other dimensions, for example, 
participation in local politics.  

4.1.3.2 Evaluation Criteria 
The proposed ICT4D evaluation criteria consist of three levels, dimensions, 
outcomes and outputs. Indicators are proposed for the outcome and output 
levels as illustrated in Figure 10 (Kivunike et al., 2014a). 

Outcomes (level 2)

Development 
achievements (defined 
for each dimension)

Dimensions (level 3)

! Research and 
education

! Healthcare
! Economic 
! Political freedoms
! Psychological well-

being

Output indicators 
! quality of use 
!  level of use  

Outputs (level 1)

! New information 
! New communication or 

interactions
! New actions or 

transactions 

Outcome 
indicators 

 
Figure 10: ICT4D evaluation criteria hierarchical model 

Outcomes and Outcome Indicators 
Outcomes are defined for each dimension, and outcome indicators are 
proposed to measure the initiatives’ effectiveness towards the achievement 
of these outcomes. Ideally, outcomes are the target goals an initiative aims to 
achieve. Suggestions of outcomes within each dimension are summarised in 
Table 10 and discussed in detail in (Kivunike et al., 2013):  
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Table 10: Suggestions of Evaluation Outcomes 
A. Research and education 
• Improvement in research quality and innovations 
• Improved access to formal and/or non-formal education 
B. Healthcare 
• Improved access to healthcare services 
• Improved delivery of healthcare services 
C. Economic opportunities 
• Improved productivity 
• Improved income (including income generation opportunities) 
D. Political freedoms 
• Improved participation in local/community or national politics 
• Improved national/institutional/community transparency 
• Improved institutional/ organisational efficiency 
E. Psychological well-being 
• Improvements in family relationships and social ties 
• Entertainment and fun 
• Fulfillment in life 
 
Output Indicators 
Based on the ICT characteristics, that is, communication, production, 
processing, and sharing of information, three main output categories are 
suggested for each outcome (Heeks, 2010). An initiative could support one 
or more of the following output categories: 
1. New information is the information that an initiative immediately 

supports or offers. For instance, a project aimed at supporting university 
library functions will improve research innovations (the outcome) 
through the provision of access to online research journals (the output).  
Other such outputs include e-learning platforms or online health 
platforms 

2. New communication or interactions refer to the new modes of 
communication or interaction an initiative supports; for example, online 
collaborations through video conferencing, remote diagnostics, access to 
social media like face book or twitter and interactions through blogs or 
discussion forums.  

3. New actions or transactions refer to the transactions an initiative enables 
or supports such as money transfers, paying bills or ordering medical 
supplies online.  

For each of these categories, quality and usage indicators were proposed, 
drawing from relevant literature, with an aim of realising specific and 
meaningful measures. Information systems studies have shown that quality 
generally influences people’s perception of value or benefits; which in turn 
affects the actual use or exploitation of an opportunity (Nelson et al., 2005; 
Urbach & Müller, 2012). Consequently, the evaluation of outputs in terms of 
user perceptions of quality and usage provide insight into how instrumental 
the output is in achieving the outcome (benefits). However, unlike the 
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majority of information systems studies in which usage (or user satisfaction) 
mediates the effect of quality on net benefits, both constructs are posited as 
formative (output) components that lead to the realisation of the outcome in 
this study. Gable, et al. (2008) emphasise that formative conceptualisation is 
most valid if the aim is taking a snapshot of how a system is performing, and 
not explaining causality per se where one construct precedes another. The 
following generic operational definitions of output indicators are proposed: 
• Quality in this context adopts a user-centric approach, defined in 

terms of conformance to end-user expectations related to excellence 
and value in relation to customer perceptions (Akter et al., 2013; 
Bovee et al., 2003; Nelson et al., 2005). However, quality is a 
multidimensional construct consisting of several measures like 
system quality, information quality, service quality, interactions 
quality (see e.g. Akter et al., 2013; Bovee et al., 2003; Nelson et al., 
2005; Tufail & Ehsan, 2012) and so on. It is proposed that the quality 
construct is further granulated to specific indicators of ease of use, 
and usefulness: these have been extensively validated in other studies 
(Urbach & Müller, 2012). While ease of use refers to the “perception 
of ease associated with using service” (Venkatesh et al., 2003, p. 
450), usefulness refers to the “degree by which the information 
service serves its purpose”(Akter et al., 2013, p. 185).  

• Usage (use or intention to use) represents the degree and manner in 
which an information system is utilised (Urbach & Müller, 2012, p. 
7). Similar to quality, there are several ways use has been applied to 
evaluate system success. Urbach and Müller (2012) identify usage 
measures that have been extensively applied including daily use, 
frequency of use, intention to (re)use, number of site visits number of 
transactions and so on. It is proposed that evaluation is performed in 
terms of frequency of use, and the nature of use. Although frequency 
of use was assessed qualitatively, it may also be assessed 
quantitatively as an alternative to complement the predominantly 
qualitative study; for example, in terms of the number of times the 
service is used per week. Delone and McLean (2003) point out that 
the nature of use – the purpose a system is used for is an important 
indication of its benefits. Roberts (2008) also points out that “it is not 
the electricity or ICTs as such that make the (bulk) impact on 
economy and society but how they are used to transform 
organizations, processes and behaviours”. It is the functions for which 
the technology is put to use that matter to development, as Donner 
and Toyama (2009) further confirm. Qureshi (2011, p. 91) also 
reiterates “the role of ICTs in enabling the process of personal 
freedoms to take place is in the ways the technologies can be used by 
people to take actions and decisions that allow them to lead better 
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lives”. Therefore, it is important that usage here is tagged onto a 
specific purpose. This granulation was performed and indicators 
tested for the improved healthcare delivery outcome (Kivunike et al., 
2015). 

4.1.4 Goal 4: To Validate the Structured Approach 
Validation of the structured evaluation approach involved applying and 
testing the proposed approach, as well as validating its usability. The 
approach was mainly tested through the evaluation of ICT contribution to 
the improved delivery of healthcare services, as well as the evaluation of the 
impact of online learning on improved learning. Validating the approach 
involved evaluating the appropriateness of the whole set of proposed criteria, 
as well as seeking decision makers’ opinions regarding the usability of 
criteria proposed for evaluating healthcare delivery. 

4.1.4.1 Evaluating the Appropriateness of Criteria 
Findings presented and discussed in (Kivunike et al., 2013) generally show 
that the majority of the proposed indicators were appropriate for the 
evaluation of outcomes in the different dimensions, except for a few. The 
final list of suggested indicators is provided in Appendix I. Most surprising 
is the low relevance of the reduction in (or savings on) costs indicator to the 
outcomes for which it was defined, that is, improved access to healthcare, 
improved productivity and improved income. This, however, contradicts the 
numerous reports that regard it as one of the key ICT benefits in several 
domains (Baro et al., 2013; von Braun, 2010). This study seems to suggest 
that cost reductions and savings are secondary to other benefits. For 
instance, in as far as improving access to healthcare is concerned, cost 
reductions or savings are secondary to obtaining the relevant health 
information, as well as obtaining a timely service. However, there is a need 
for further investigation to advance the argument that contributions can be 
categorised into groups of ordered relevance.  

The meaningful relationships among the outcomes within and across 
dimensions confirmed the multidimensional, and complex nature of the 
interactions of ICT in development. For instance, while an ICT4D initiative 
may aim to address a specific goal, it contributes to others. This happened 
within a single dimension such as in the case of research and education, as 
well as across dimensions, for example improved access to formal or 
informal education (research and education) and improved access to 
healthcare (Healthcare).  This is also in agreement with the notion that the 
dimensions complement and reinforce each other (Sen, 1999).  For instance, 
initiatives that aim at improving access to formal or non-formal education 
are likely to improve access and delivery of healthcare services, as well as 
transparency and institutional efficiency. Thus, the notion that education 



 91 

plays a key role in the different dimensions, for example health and political 
participation, is also confirmed in this study (Eide & Showalter, 2011). This 
further suggests that evaluations need not be goal-specific, but should be of a 
multidimensional nature to obtain a more meaningful understanding of the 
contribution an initiative has made. 

Another interesting finding is the influence that improved institutional or 
organisational efficiency has on almost all the other outcomes. Besides the 
reinforcing aspect discussed above, the implication in this is that 
organisational or institutional efficiency is a prerequisite for the realisation 
of the other outcomes.  

4.1.4.2 Applying the Evaluation Approach 
The DecideIT tool facilitated the analysis, presentation and discussion of 
results (as presented in Kivunike et al., 2014a). Most of the results are 
graphically presented in various forms including ordinal ranking, expected 
value graphs and tornado graphs (Danielson et al., 2007; Danielson et al., 
2010). This aids a systematic and coherent discussion. Analysis in this study 
was performed for both outputs and outcomes as discussed below. 

The expected value graph facilitates a more elaborate analysis of how 
each alternative performs in comparison to others for both output (Figure 11 
[a]) and outcome (Figure 11 [b]) criteria. For example, in the healthcare 
delivery output model, at contraction level 0, the expected value interval [-
0.33, 0.26] implies moderate variability. The 78.4% contraction level and 
above implies that ICT is used more at Mukono HC4 than Nakaseke 
hospital. This is in full support of the outcome model, for which at 
contraction level 0, the expected value interval is [-0.3, 0.07] and the graph 
is mostly below the horizontal line. In addition, at contraction level 38.3% 
and above it is clear that of the two facilities, Mukono HC4 obtained the 
most benefits from ICT in as far as improved healthcare delivery is 
concerned.  
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a) Outputs b) Outcomes 

Figure 11: Expected value graph evaluating performance of both healthcare 
facilities 

Finally, the tornado diagrams facilitate the identification of the variables 
with the greatest impact on the expected value. For example, the contextual 
factors (i.e. CH14 – political and economic factors, CH11 – personal and 
social factors and CH13 – technical factors) had the most significant 
influence on ICT use to deliver healthcare services at both facilities (Figure 
12 [a]) and in the individual facilities (Figure 13 [b] and [c]). Additionally, 
Cr.24 – electricity and Cr.23 – skilled technical support had a significant 
influence both generally (Figure 12 [a]) and at Mukono HC4 (Figure 12 [c]). 
Criteria Cr.6 – the significance of remote consultancy, Cr.24 – electricity 
and Cr.8 – the ease of use of remote consultancy had a substantial 
contribution to the use of ICT to deliver services in Nakaseke hospital. 
 

 

(a) Combined 
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(b) Nakaseke 

 

(c) Mukono 

Figure 12: Tornado output graphs for improved healthcare delivery  

This illustrates how the performance of ICT on various goals can be 
established. For instance, from the healthcare delivery case it is concluded 
that the overall ICT contribution to improved healthcare delivery is still low, 
which is in agreement with the current concern regarding the unsatisfactory 
performance of ICT in the delivery of development benefits (Rabin et al., 
2009). Since use determines the resultant benefit, the decision implication 
here is that efforts should go into promoting more ICT use in delivering 
healthcare. For example, there is need to address the contextual factors that 
had a significant influence on use. Furthermore, the significance of remote 
medical consultancy towards improved healthcare delivery in Nakaseke 
hospital attests to the contributions mobile phones are making in the more 
resource (financial and infrastructural) constrained contexts. To practitioners 
and policymakers, this finding suggests the need to exploit such avenues to 
increase ICT benefits in healthcare delivery.  

4.1.4.3 Evaluating Usability of the Approach: Appraising the ICT 
Contribution to Healthcare Delivery 

The proposed criteria were useful for the evaluation of the ICT contribution 
to healthcare delivery. For example, some experts noted that ‘[it] provides a 
good benchmark for evaluation of the significance of ICT tools in the 
delivery of healthcare’, ‘adequate’, and ‘a good starting point’. Experts also 
suggested that the proposed evaluation approach was useful for supporting 
(evidence-based) decision-making at various levels. Some of the anticipated 
purposes for which the results could be of use include: ‘identifying gaps e.g. 
skills gaps to improve future planning’, ‘gaining insight into how to better 
support healthcare delivery’, ‘quickly identifying which areas are making the 
most significant contribution’, ‘showing where more ICT investment should 
be focused to [..] provide far reaching and cross cutting benefits’, and 
‘showing the most viable ICT tools as well as their most viable use’. In as 
far as ease of use is concerned, it is clear from the one-point in time 
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appraisal performed in Kivunike et al. (2015) that the proposed approach is 
less resource intensive, and should permit savings in cost and time. 

Experts also noted that the proposed approach is ‘not typical for policy 
implementation’ as it is characterised by nonspecific indicators, not backed 
up by quantitative metrics to which policymakers are more accustomed 
especially when justifying the benefits of new concepts like ICT. One of the 
interviewees was concerned that decision-makers might remain more 
sceptical if presented with data from qualitative findings only. It might also 
‘not exhaust the extent of how helpful they [the ICTs] could be to the 
various individual unique situations’. This highlights the obvious need for a 
more mixed methods approach. The quantitative metrics, when available, 
should be used, for example for providing details of how many patients are 
attended to in a given day, or how much time a patient waits to receive 
service now compared to prior to the ICT intervention. 

For an adequate understanding of how ICT contributes to healthcare 
delivery, there is a need to also consider the beneficiaries’ perceptions of the 
service such as issues regarding confidentiality, privacy and truthfulness.  

The majority of the experts interviewed had mainly conducted technical 
monitoring and evaluation of the day-to-day operations of the various 
ICT4D initiatives and had never participated in a similar evaluation. This 
considered, for example, equipment management (such as software upgrade 
and maintenance), quality of connectivity, challenges faced with ICT use 
and budget monitoring for ensuring smooth and sustainable operations. 
Nevertheless, the proposed approach was perceived as providing a 
systematic evaluation approach, which provides a better understanding of the 
benefits. As another expert, a private practitioner involved in the 
implementation of e-health, stated; [it] was ‘comprehensive’ since it 
somewhat sought service provider perceptions of the ICT contribution in 
relation to the widely accepted building blocks of a healthcare system as 
proposed by the World Health Organization (WHO). These include service 
delivery, health workforce, health information systems, medical supplies, 
financing and leadership/governance (WHO, 2010). Consequently, the 
proposed criteria are pertinent to all or just a selection of the building blocks 
depending on the purpose of the evaluation.  
 

4.2 Discussion 
Johannesson and Perjons (2012) proposes that the outcome of a design 
science research process should be discussed in terms of the developed 
construction, its functions, usability and effects on the context in which it 
should be applied. 
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4.2.1 Construction – Components and their Relationships 
This thesis proposes a structured approach that relies on criteria to evaluate 
the ICT contribution to development. It builds on prior research applying a 
development perspective, particularly the capability approach to ICT4D 
evaluation. The proposed evaluation approach consists of a model and 
evaluation criteria. The thesis also suggests a means for eliciting stakeholder 
vague and imprecise judgements. The criteria consist of three main 
components, that is, outputs (opportunities) and outcomes (achievements), as 
well as contextual factors that enable or restrict the attainment of 
development benefits. These are the basis upon which the predominantly 
qualitative indicators are developed. Although the criteria have been 
empirically verified through various studies (Kivunike et al., 2013; Kivunike 
et al., 2015), the proposed selection would by no means be exhaustive and, 
depending on the nature of study or purpose of use, can be supplemented, for 
example, with quantitative criteria.  

The interaction among the evaluation approach components (outputs, 
outcomes and contextual factors) is based on assumptions drawn from 
various fields. First was the notion that ICT is just one of several 
interventions that does not cause but only contributes to development. 
Therefore, rather than aim at attributing impact to a specific initiative, 
emphasis was placed on the contribution an ICT initiative made on 
development (Mayne, 2012a, p. 273). Second, the development of the 
evaluation model draws from the premise regarding technology acceptance 
and how this affects the conception of ICT use as initially proposed by Davis 
(1989). On this basis it has been proven that people’s perception of ICT 
importance affects the intention of ICT use, subsequently determining the 
actual behaviour to adopt and use the technology. Third, this research is in 
agreement with Sen (1999, p. 4) that “assessment of progress has to be done 
primarily in terms of whether the freedoms that people have [or value] are 
enhanced”. Development is thus highly multidimensional, comprising 
opportunities as well as intrinsically valuable achievements. These are 
catered for in the evaluation model in terms of outputs and outcomes, 
respectively. The assessment of all constructs is considered a comprehensive 
account for the ICT contribution to development.  

The evaluation follows three main steps that draw from the generic 
decision analysis process (Clemen & Reilly, 2001), that is, evaluation 
problem structuring, elicitation and aggregation of data and, finally, analysis 
and evaluation. This is demonstrated in Kivunike et al. (2015). To facilitate 
the elicitation of stakeholders’ preferences, the thesis also proposes interval-
based verbal–numerical scales that account for the vagueness inherent in the 
definition of what constitutes an ICT contribution to development.  
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4.2.2 Function – Benefits it brings to Practice 
The evaluation approach developed in this thesis lies between the macro 
level and micro level evaluation approaches. It may therefore be applied in 
various contexts depending on aspects such as the purpose of evaluation, 
level of analysis and availability of data. More specifically, this could be 
applied to any one of the following scenarios: 
a) A comparative assessment of the performance of two or more similar 

projects or initiatives on various social and economic outcomes. The 
initiatives should be similar in the sense that they aim at achieving the 
same goal, and can be evaluated according to the same set of criteria 
(outputs, outcomes and contextual factors). A typical case is the 
comparative evaluation of the ICT contribution to improved healthcare 
delivery in rural healthcare facilities in Uganda (reported in Kivunike et 
al., 2015). 

b) An evaluation of how an initiative or project contributes to one or more 
development outcomes. In this case evaluation is undertaken of a single 
initiative aimed at achieving one or more goals. This was demonstrated 
in the evaluation of the contribution of online learning (the initiative) on 
student access to learning (the aim or goal). This study is reported in 
Kivunike et al. (2014a). While this study considered a single goal, the 
evaluation could be performed for more goals.  

c) An ex-ante evaluation of project proposals to establish perceptions of how 
they will perform on various outcomes and within the different contexts. 
Depending on the number of project proposals, as well as the target 
goals, this form of appraisal could take on the format in either scenario 
(a) or (b) above. For instance, if it is a single project aimed at achieving 
multiple goals, then scenario (b) would be the most appropriate.  On the 
other hand, if there are multiple projects aimed at achieving one or more 
goals, then scenario (a) is the preferred option. 

d) An evaluation of the influence of contextual factors on the development 
outputs and outcomes of one or more initiatives. This is achievable in 
various ways. In the first instance, the contextual factors are one of the 
criteria categories just like the outputs or outcomes in the evaluation 
model as demonstrated, for example, in Kivunike et al. (2015). 
Alternatively, the influence of the contextual factors on the outputs and 
outcomes can be explicitly performed especially when the aim is to 
assess project risks (see, for example, Talantsev et al., 2014).  

Furthermore, the application of such an approach to evaluating the ICT 
contribution to development is particularly recommended to supplement 
access and usage indices that offer little in as far as defining the actual 
benefits is concerned (Garnham, 1997). For example, when the proposed 
approach is applied for the evaluation of telecommunication and 
communication policies, ICT resources are assessed in relation to their 
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provision of a range of opportunities rather than quantities. In this way, these 
evaluations establish how well or badly the policy, such as universal 
access/service, performs in terms of which of the defined opportunities have 
been achieved, and those that have not been realised. This provides a rich 
analysis in comparison to evaluations of quantities that has been 
predominant with policy evaluations. 

4.2.3 Usability – How easy it is to Use 
As indicated above, there are various purposes for which the developed 
evaluation approach can be utilised and therefore its feasibility may depend 
on the context. However, in most cases the modelling and evaluation stages 
of the proposed evaluation process may to a great extent require access to a 
decision support tool (Kivunike et al., 2015). This may complicate the 
application of the approach in instances where access to such a tool is not 
possible. However, the evaluation process may be automated. For instance, a 
selection of the proposed criteria has been applied in iMENTORS.12 
IMENTORS is a European Union project developing a platform that will 
enable donors and development partners to review complete or existing 
projects. This is envisaged to assist programme planning and 
implementation. Consequently, the most feasible use of the proposed 
approach would be to automate the process, an aspect that can be addressed 
by subsequent research undertakings. 

It has been demonstrated that the approach provided can facilitate a one- 
point in time assessment, to complement the longitudinal and the random 
control trial approaches that normally require more (financial) resources and 
time. Nonetheless, evaluation approaches such as the one proposed by this 
thesis are only starting to take root in the evaluation of development 
initiatives; therefore, its acceptance might take some time, or be met with 
resistance. Also, the proposed interval-based verbal–numerical scale may be 
adapted for similar evaluation exercises that involve imprecise and vague 
information but are not necessarily ICT4D evaluations. 

4.2.4 Effects on ICT4D Evaluations 
To further position the proposed approach within the ICT4D (evaluations) 
field, this section highlights the extent to which the approach addresses 
major concerns in the field, such as whether indicators are sufficient for 
these kinds of evaluations, timing of evaluation, sustainability and 
participation. 

The use of indicators, both generally and specific to evaluating ICT4D 
initiatives, has been labelled as insufficient in providing an impact 
                                                        
12 http://www.gov2u.org/projects/imentors/ 
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evaluation, or an in-depth analysis that can fully explain why development 
did or did not occur. However, their use is inevitable in certain contexts 
where in-depth descriptive evaluations cannot be performed. The 
interdisciplinary research undertaken in this thesis attempts to demonstrate 
that the adoption and integration of relevant concepts from different fields is 
one of the means of addressing this concern. For example, while 
development studies provided a means of defining the development benefits 
to be evaluated, decision analysis enabled an imprecise evaluation of these 
benefits. 

It is evident even from the empirical studies conducted in this thesis that 
despite over a decade of ICT4D implementations, there are still few efforts 
towards appraising their development benefits. Besides the methodological 
challenges addressed here, the limited appraisal of benefits may be attributed 
to the time factor (i.e. when is it appropriate to conduct an impact 
evaluation). However, it is assumed that the flexibility in the proposed 
approach addresses to some extent this concern. For instance, while one of 
the cases evaluated in Kivunike et al. (2015) has had ICT implemented since 
the 1990s, the other only started to use ICT in 2012, yet the structured 
evaluation approach facilitates the appraisal in both instances. This is pinned 
on the notion that, rather than isolate the impact, the approach proposed in 
this thesis seeks to establish the contribution ICT makes, an aspect that may 
be assessed at various implementation stages if we assume that it is based on 
stakeholder perceptions of benefits. 

To guard against oversimplifying the relationship between ICT and 
development, the proposed approach draws from the interaction between the 
different constructs as proposed by the capability approach. It therefore 
accounts for the various complexities such as the fact that opportunities are 
not sufficient but ‘choice’ is also key in realising benefits, by explicitly 
defining choice as one of the evaluation criteria. This is defined as ‘ability to 
influence personal choices’ within the psychological well-being dimension. 
For the same reason, the contextual factors are explicitly defined as criteria 
whose influence is applied in the evaluation of both outputs and outcomes. 
This provides some structure to the evaluation of development initiatives 
where in-depth, descriptive approaches would not be appropriate. 

In as far as the extent to which the proposed approach caters for 
sustainability, an aspect of great concern in the ICT4D field, it is important 
to understand what sustainability is since it can be variously defined. The 
most referenced definition is the Brundtland Report, which defines it as 
“development that meets the needs of the present without compromising the 
ability of future generations to meet their own needs” (WCED, 1987, p. 43). 
Islam and Grönlund (2013) recently coined the concept of ICT for 
sustainable freedom (ICT4SF) grounded in the capability approach and 
sustainable development concepts. ICT4SF is defined as “the application of 
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information and communication technologies for protecting as well as 
expanding capabilities and justifiable freedom that people enjoy without 
compromising the ability of future generations to exercise the same”. In 
ICT4D, just like development, sustainability is distinguished among five 
main types: social, financial, institutional, technological and environmental. 
For example, Ali and Bailur (2007) note that social sustainability looks 
beyond access, seeking to establish whether ICT use is aimed at something 
useful (benefits) and provides relevant content, such as a social service. 
Financial (economic) sustainability, on the other hand, relates to the long-
term ability of ICT4D initiatives to generate income. Institutional 
sustainability is closely related to social sustainability in the sense that once 
an ICT project demonstrates social value, it is easily institutionalised and 
accepted by the beneficiaries (Avgerou, 2003). Technological sustainability 
refers to the ability of a technology to remain in existence for a long time, in 
a good operational condition. This is closely related to financial 
sustainability on the pretext that the latter is a prerequisite for ensuring 
technological sustainability, for example through maintenance costs. An 
initiative is environmentally sustainable if it has instituted various 
mechanisms, for example for disposing of obsolete equipment, catering for 
pollution resulting from ICTs, consideration of equipment that can operate 
on low power requirements and so on.  
Therefore, in as far as sustainability is concerned, the research undertaken 
here is limited to social, financial, technological and, to some extent, 
institutional sustainability.  

Also of great concern is the issue of participation. In this context, focus 
should be on the nature of target beneficiaries’ participation in the design 
and application of the evaluation process. According to Heeks (2010), one of 
the features of good ICT4D project implementation is the participation of 
beneficiaries in the design of the initiative to build ownership and effective 
utility. For example, the research undertaken here relied on stakeholder 
perceptions to propose indicators. It is also imperative that stakeholders also 
participate in the evaluation as demonstrated in (Kivunike et al., 2015). 
However, the level of stakeholder participation during evaluation is 
dependent on the nature of the initiative. In addition, the MCDA techniques 
as those proposed in this thesis, are known to support extensive citizen 
engagement in various decision-making contexts, for example group 
decision-making. This was not possible for the study that evaluated the ICT 
contribution to supporting healthcare delivery. This arose because the 
participants, healthcare service providers, were not in a position to leave 
their workstations to participate in a group decision-making context. In this 
respect, the evaluation was designed to meet the local realities in this 
evaluation context.  
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5 Concluding Remarks 

5.1 Concluding Summary 
ICT plays a vital role in development especially in the current twenty-first 
century when almost all aspects of human life are entwined with the need for 
information and communication. However, the interaction between ICT and 
development is complex, yet the mixed results on how developmental 
problems are addressed through ICT demands evidence of benefits accrued 
to date. Consequently, this thesis builds on research seeking means of 
evaluating the ICT contribution to development. It specifically sought to 
explore whether the evaluation of the ICT contribution to development can 
be achieved through a structured approach that was cognisant of the 
complexities involved. This section provides a summary of how the overall 
research aim, investigating how a structured approach can support the 
evaluation of the ICT contribution to development, was addressed in this 
thesis. 

The research undertaken to address this aim can generally be divided into 
two streams. The first stream attempted to understand what ICT-related 
development actually meant: this was achieved through research goals 1 and 
2. The second stream used this understanding to devise and test an approach 
of objectively evaluating ICT4D initiatives through research goals 3 to 5. 
Although the results proposed in this thesis could be applicable to those 
involved in policy and implementation of ICT4D, they were only applied to 
Uganda as a test bed. 

It is acknowledged that ICT cannot be conceptualised in isolation from 
the goals or development problems it intends to address. This way, focus 
shifts from the technology to the development problems and how they would 
benefit from ICT. Evidently, national ICT4D efforts in Uganda are 
streamlining implementation to sectors such as health, education and local 
government, in order to cater for specific development needs. Highlighting 
the developmental contribution an initiative enables to some extent isolates 
its benefits, which advised the development of the evaluation model and 
criteria in this thesis. 

This research also confirmed that realising ICT benefits depended on 
whether people actually use the technology, which is also influenced by 
people’s attitudes regarding its importance in meeting their needs. Notably, 
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this indicates that besides the purpose of use, the ICT contribution to 
development is partly defined by whether people actually choose to use the 
technology. Therefore, in seeking to understand the ICT contribution to 
development, it was imperative that both outputs and outcomes were given 
due attention. 

The evaluation of the ICT contribution to development is a complex 
problem involving multiple stakeholders and multiple dimensions, as well as 
the vague and imprecise nature of what constitutes development. The 
evaluation approach developed in this thesis attempts to accommodate these 
attributes within its different constructs that is, the model, evaluation criteria, 
and the suggested elicitation approach.   

This research demonstrated and confirmed the multidimensional and 
complex interaction between ICT and development. It is anticipated that the 
proposed approach can be applied to different evaluation scenarios, for 
instance i) a comparative assessment of the performance of two or more 
similar projects or initiatives on various outcomes; ii) an evaluation of how 
an initiative or project contributes to one or more development outcomes; iii) 
an ex-ante evaluation of project proposals to establish perceptions of how 
they will perform on various outcomes and, finally, iv) an evaluation of the 
influence of contextual factors on the development outputs and outcomes of 
one or more initiatives. In as far as developing criteria is concerned, the 
thesis findings also seem to suggest that there are primary and secondary 
benefits. As an example, cost reduction and savings was a secondary 
measure of improved access to healthcare in comparison to obtaining 
relevant health-related information. This would, however, benefit from 
further studies to confirm or refute these claims. 

Although decision makers involved in policy and implementation of 
ICT4D initiatives appreciated the approach, there is still scepticism 
regarding reliance on a subjective approach to advise policy. Decision-
makers are still inclined to trust quantitative measures. A suitable approach 
therefore would be to adopt both sets of indicators. 

In summary, the major theoretical contributions this research makes are, 
first, the operationalisation of Sen’s capability approach in terms of 
dimensions and criteria (outputs and outcomes) for the evaluation of the ICT 
contribution to development. This is in response to one of the major 
concerns regarding the usability of the approach. Second, drawing from 
various fields such as development studies, information systems and 
decision analysis, this thesis also contributes to advancing research in the 
interdisciplinary ICT4D research field. Finally, the adoption of these various 
theoretical perspectives is in itself a contribution to the body of knowledge 
seeking to ground ICT4D research in appropriate theoretical and conceptual 
frameworks.  
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From a practical standpoint, the main contribution this thesis makes is the 
proposed ICT4D evaluation approach consisting of a model, criteria, a 
structured evaluation process and an interval-based verbal–numerical 
elicitation approach. The approach can facilitate a one-point in time 
evaluation of ICT contributions to development in terms of both outputs and 
outcomes, which predominantly consists of qualitative indicators. 

5.2 Methodological Limitations and Future Research 
This research proposes an approach that can support the evaluation of the 
ICT contribution to development and demonstrates its usability. However, 
several limitations have been identified that could be subjects for future 
research into improving the proposed approach. 

As one of the first attempts at developing criteria for evaluating the ICT 
contribution to development, this research has laid the foundation for further 
research in this area in a number of different ways. For instance, this 
research would benefit from further validation of the criteria in different 
contexts, for example validation with: a) a larger sample, b) a case other than 
Uganda, and/or c) different experts, for example specific or different 
categories of practitioners or beneficiaries. As stated earlier, the proposed 
criteria are by no means exhaustive and could benefit from an extension in 
various ways: a) include other dimensions like psychological well-being or 
the environment, b) include specific outcomes within the different 
dimensions, or c) include other categories of indicators such as the negative 
benefits. Additionally, ICT4D is characterised by unintended benefits that 
ought to be accounted for in such an evaluation approach and which have 
not been given due attention in this study. It would be interesting to further 
investigate how to incorporate unintended benefits in such an evaluation. 

The validation of the proposed approach focused on evaluating 
perceptions of the potential benefits of the approach. There is a need to also 
establish how this approach can benefit or improve decision-making in 
ICT4D implementation.  

This thesis demonstrates the role decision theory could possibly play in 
the evaluation of ICT4D benefits, specifically focusing on interval-based 
approaches. Further research could explore how other approaches within the 
same field could facilitate the decomposition of the complex ICT4D 
evaluation problems, as well as the elicitation of normally vague, uncertain 
ICT benefits. This interdisciplinary approach is likely to create new avenues 
for ICT4D research.  

 
 
 
 
 



 103 

References 

 
Acock, A. C. (2008). A Gentle Introduction to Stata: Stata Press. 
Adamali, A., & Lanvin, B. (2005). E-strategies Monitoring and Evaluation 

Toolkit. Washington, DC: The World Bank. 
Ajzen, I. (1991). The Theory of Planned Behavior. Organizational Behavior 

and Human Decision Processes, 50(2), 179-211.  
Akter, S., D'Ambra, J., & Ray, P. (2013). Development and validation of an 

instrument to measure user perceived service quality of mHealth. 
Information and Management, 50(4), 181-195.  

Alampay, E. A. (2006a). Analysing Socio-Demographic Differences in the 
Access & Use of ICTs in the Philippines Using the Capability 
Approach. Electronic Journal of Information Systems in Developing 
Countries, 25(7), 1-39.  

Alampay, E. A. (2006b). Beyond access to ICTs: Measuring Capabilities in 
the Information Society. International Journal of Education and 
Development using Information and Communication Technology, 
2(3), 4-22.  

Albadvi, A. (2004). Formulating national information technology strategies: 
A preference ranking model using PROMOTHEE method. 
European Journal of Operational Research, 153, 290-296.  

Alexander, P., & Phahlamohlaka, L. (2006). Amartya Sen’s Capability 
Approach applied to Information Systems research. South African 
Computer Journal(37), 1-11.  

Ali, M., & Bailur, S. (2007). The Challenge of “Sustainability” in ICT4D – 
Is Bricolage the Answer? Paper presented at the IFIP 9.4, 9th 
International Conference on Social Implications of Computers in 
Developing Countries., São Paulo, Brazil. 

Alkire, S. (2008). Choosing Dimensions: The Capability Approach and 
Multidimensional Poverty. In Kakwani, Nanak & J. Silber (Eds.), 
The Many Dimensions of Poverty (pp. 28): Palgrave-MacMillan. 

Anderson, A. (2005). An Introduction to Theory of Change. The Evaluation 
Exchange, xI, 12-. 

Andersson, A., Grönlund, Å., & Wicander, G. (2012). Development as 
freedom - how the Capability Approach can be used in ICT4D 
research and practice. Information Technology for Development, 
18(1), 1-4.  



 104 

Avgerou, C. (2003). The Link between ICT and Economic Growth in the 
Discourse of Development. In M. Korpela, R. Montealegre and A. 
Poulymenakou (Ed.), Organizational Information Systems in the 
Context of Globalization: Kluwer Academic Publishers. 

Avgerou, C. (2010). Discourses on ICT and Development. Information 
Technologies & International Development, 6(3), pp.-1-18.  

Badia, X., Roset, M., & Herdman, M. (1999). Inconsistent responses in three 
preference-elicitation methods for health states. Social Science & 
Medicine, 49(7), 943–950.  

Baguma, R., & Lubega, J. (2013). Factors for Success and Failure of e-
Government Projects: The Case of E-Government Projects in 
Uganda. Paper presented at the ICEGOV2013, Seoul, Korea. 
http://www.negst.com.ng/documents/EGOV_for_Development/3-
icegov2013_submission_128.pdf 

Bailur, S. (2007). Using Stakeholder Theory to Analyze Telecenter Projects. 
Information Technologies and International Development, 3(3), 61 - 
80.  

Barclay, C., & Kweku-MuataOsei-Bryson. (2010). Project performance 
development framework: An approach for developing performance 
criteria & measures for information systems (IS) projects. 
International Journal of Production Economics, 124, 272–292.  

Baro, E. E., Benake-ebide, & Endouware, C. (2013). The Effects of Mobile 
Phone on the Socio-economic Life of the Rural Dwellers in the 
Niger Delta Region of Nigeria. Information Technology for 
Development, 19(3), 249–263. doi: 10.1080/02681102.2012.755895 

Baskerville, R. (2008). What design science is not. European Journal of 
Information Systems, 17, 441–443.  

Batchelor, S. (2012). Changing the Financial Landscape of Africa: An 
Unusual Story of Evidence-informed Innovation, Intentional Policy 
Influence and Private Sector Engagement. IDS Bulletin, 43(5), 84-
90.  

Bell, D. (1982). Regret in Decision Making under Uncertainty. . Operations 
Research, 30(5), 961-981.  

Bell, D. E. (1985). Disappointment in Decision Making under Uncertainty. 
Operations Research, 33(1), 1-27.  

Bell, D. E., Raiffa, H., & Tversky, A. (1988). Decision Making: Descriptive, 
Normative, and Prescriptive Interactions. Cambridge University, 
UK: Cambridge University Presz. 

Belton, V., & Stewart, T. J. (2002). Multiple Criteria Decision Analysis: An 
Integrated Approach. . Boston, Dordrecht, London: Kluwer 
Academic Publishers. 

Best, M. L., Thakur, D., & Kolko, B. E. (2009, 17-19 April 2009). The 
contribution of user-based subsidies to the impact and sustainability 
of telecenters - the eCenter project in Kyrgyzstan. Paper presented at 



 105 

the Information and Communication Technologies and Development 
(ICTD), 2009, Doha. 

Beyth-Marom, R. (1982). How probable is probable? A numerical 
translation of verbal probability expressions. Journal of Forecasting, 
1(3), 257-269.  

Bianchi, M. (1990). The unsatisfactoriness of satisficing: from bounded 
rationality to innovative rationality. Review of Political Economy, 
2(2), 149-167.  

Biehl, M., & Halpern-Felsher, B. L. (2001). Adolescents' and adults' 
understanding of probability expressions. Journal of Adolescent 
Health, 28(1), 30-35. doi: 10.1016/S1054-139X(00)00176-2 

Bilbao-Osorio, B., Dutta, S., & Lanvin, B. (2013). The Global 
InformationTechnology Report 2013: Growth and Jobs in a 
Hyperconnected World. In Beñat Bilbao-Osorio, Soumitra Dutta & 
Bruno Lanvin (Eds.), The Global Information Technology Report 
(pp. 409). Geneva: World Economic Forum. 

Blake, A., & Garzon, M. Q. (2012). Boundary Objects to Guide Sustainable 
Technology-Supported Participatory Development for Poverty 
Alleviation in the Context of Digital Divides. The Electronic 
Journal of Information Systems in Developing Countries, (EJISDC), 
51(1), 1-25.  

Bouyssou, D., Marchant, T., Pirlot, M., Tsoukias, A., & Vincke, P. (2006). 
Problem Formulation and Structuring: The Decision Aiding 
ProcessEvaluation and Decision Models with Multiple Criteria: 
Stepping stones for the analystInternational Series in Operations 
Research & Management Science (Vol. 86, pp. 19-65): Springer.  

Bovee, M., Srivastava, R. P., & Mak, B. (2003). A Conceptual Framework 
and Belief- Function Approach to Assessing Overall Information 
Quality. International Journal of Intelligent Systems, 18, 51-74.  

Brans, J.-P., & Mareschal, B. (2005). PROMETHEE Methods. In J. 
Figueira, S. Greco & M. Ehrgott (Eds.), Multiple Criteria Decision 
Analysis - State of the Art Surveys (pp. 3-24): Springer. 

Bryman, A. (2004). Social Research Methods (2nd ed.). Newyork: Oxford 
University Press Inc. 

Budescu, D. V., Broomell, S., & Por, H.-H. (2009). Improving 
Communication of Uncertainty in the Reports of the 
Intergovernmental Panel on Climate Change. Psychological Science, 
20(3), 299-308. doi: 10.1111/j.1467-9280.2009.02284.x 

Budescu, D. V., Karelitz, T. M., & Wallsten, T. S. (2003). Predicting the 
Directionality of Probability Words from Their Membership 
Functions. Journal of Behavioral Decision Making, 16, 159-180. 
doi: 10.1002/bdm.440 

Burrell, J., & Toyama, K. (2009). What Constitutes Good ICTD Research? 
Information Technologies & International Development, 5(3), pp.-
82-94.  



 106 

Cahn, M. (2002). Sustainable Livelihoods Approach: Concept and Practice. 
http://www.scribd.com/doc/37108999/Cahn-Miranda 

Chambers, R., & Conway, G. (1992). Sustainable Rural Livelihoods: 
Practical Concepts for the 21st Century. IDS Discussion Paper 296. 
2013, from http://www.ids.ac.uk/publication/sustainable-rural-
livelihoods-practical-concepts-for-the-21st-century 

Chambers, R., Karlan, D., Ravallion, M., & Rogers, P. (2009). Designing 
impact evaluations: different perspectives. 3ie working paper series. 
International Initiative for Impact Evaluation New Delhi, India. 
Retrieved from http://www.3ieimpact.org/evaluation/working-
papers/working-paper-4/ 

Chemane, L., Ekenberg, L., Popov, O., & Saifodine, Z. (2005). Government 
Network and ISP Selection Model - Mozambique Case Study. Paper 
presented at the e-Challenge 2005, 19-21 October, Ljublijana, 
Slovenia. 

Chen, L., & Pu, P. (2004). Survey of Preference Elicitation Methods. Swiss 
Federal Institute Of Technology In Lausanne (EPFL), 1- 23.  

Chew, H. E., Ilavarasan, P. V., & Levy, M. R. (2010). The economic impact 
of Information and Communication Technologies (ICTs) on 
microenterprises in the context of Development. The Electronic 
Journal on Information Systems in Developing Countries, 44(4), 1-
19.  

Chigona, W., & Licker, P. (2008). Using Diffusion of Innovations 
Framework to Explain Communal Computing Facilities Adoption 
Among the Urban Poor. Information Technologies and International 
Development, 4(3), 57–73.  

Clarke, V. A., Ruffin, C. L., Hill, D. J., & Beamen, A. L. (1992). Ratings of 
Orally Presented Verbal Expressions of Probability by a 
Heterogeneous Sample. Journal of Applied Social Psychology, 
22(8), 638-656. doi: 10.1111/j.1559-1816.1992.tb00995.x 

Clemen, R. T., & Reilly, T. (2001). Making Hard Decisions with 
DecisionTools (second ed.). Pacific Grove, CA: Duxbury Press. 

Clímaco, J., & Craveirinha, J. (2005). Multicriteria Analysis in 
Telecommunication Network Planning and Design - Problems and 
Issues Multiple Criteria Decision Analysis: State of the Art Surveys 
(Vol. 78, pp. 899-941). New York: Springer-Verlag. 

Cohon, J. L. (2004). Multiobjective Programming and Planning: Courier 
Dover Publications. 

Danielson, M., Ekenberg, L., Ekengren, A., Hökby, T., & Lidén, J. (2008). 
Decision process support for participatory democracy. Journal of 
Multi-Criteria Decision Analysis, 15(1-2), 15-30. doi: 
10.1002/mcda.406 

Danielson, M., Ekenberg, L., Idefeldt, J., & Larsson, A. (2007). Using a 
Software Tool for Public Decision Analysis: The Case of Nacka 



 107 

Municipality. Decision Analysis, 4(2), 76-90. doi: 
10.1287/deca.1070.0088 

Danielson, M., Ekenberg, L., Johansson, J., & Larsson, A. (2003, July 14-
17). The DecideIT decision tool. Paper presented at the 3rd 
International Symposium on Imprecise Probabilities and Their 
Applications, Lugano, Switzerland. 

Danielson, M., Ekenberg, L., Larsson, A., & Riabacke, M. (2010). 
Transparent Public Decision Making: Discussion and Case Study in 
Sweden. In D. Rios Insua & S. French (Eds.), e-Democracy (Vol. 5, 
pp. 263-281): Springer Netherlands. 

Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user 
acceptance of information technology. MIS Quarterly, 13(3), 319-
339.  

de Boer, L. (1998). Operations Research in support of purchasing. Design of 
a toolbox for supplier selection. (Doctorate), University of Twente,, 
Enschede, The Netherlands.    

De', R. (2006a). Evaluation of E-Government Systems: Project Assessment 
vs Development Assessment. EGOV 2006, 317-328. doi: 
10.1007/11823100_28 

De', R. (2006b). Evaluation of E-Government Systems: Project Assessment 
vs Development Assessment. In Maria Wimmer, Hans Jochen 
Scholl, Åke Grönlund & K. V. Andersen (Eds.), Electronic 
Government, 5th International Conference, EGOV 2006, Krakow, 
Poland, September 4-8, 2006, Proceedings. Lecture Notes in 
Computer Science 4084 Springer 2006. Berlin. 

Delone, W. H., & McLean, E. R. (2003). The DeLone and McLean Model of 
Information Systems Success: A Ten-Year Update. Journal of 
Management Information Systems, 19(4), 9-30.  

Denscombe, M. (2011). The Good Research Guide - For small-scale social 
research projects (Fourth ed.). Berkshire England: Open University 
Press. 

DFID. (1999). Sustainable livelihoods guidance sheets.  London:  Retrieved 
from 
http://www.efls.ca/webresources/DFID_Sustainable_livelihoods_gui
dance_sheet.pdf. 

DFID. (2005). Monitoring and Evaluating Information and Communication 
for Development (ICD) Programmes. Information and 
Communication for Development (ICD). London: Department for 
International Development (DFID). 

DFID. (2011). DFID How to note: guidance on using the revised Logical 
Framework. A DFID practice paper. from 
http://www.gov.uk/government/publications/dfid-how-to-note-
guidance-on-using-the-revised-logical-framework 



 108 

Dias, L. C., & Tsoukiàs, A. (2004). On the constructive and other 
approaches in Decision Aiding. Paper presented at the 56th meeting 
of the EURO MCDA working group, Coimbra. 

Dillon, S. M. (1998). Descriptive Decision Making: Comparing Theory with 
Practice. Paper presented at the 33rd ORSNZ Conference, 
University of Auckland, New Zealand. 

Dodgson, J., Spackman, M., Pearman, A., & Phillips, L. (2009). Multi-
criteria Analysis. Communities and Local Government Publications. 
London School of Economics. London. Retrieved from 
http://eprints.lse.ac.uk/12761/1/Multi-criteria_Analysis.pdf 

Donner, J., & Toyama, K. (2009). Persistent themes in ICT4D Research: 
priorities for inter- methodological exchange. Paper presented at the 
57th Session of the International Statistics Institute, Durban, South 
Africa. 
http://www.jonathandonner.com/DonnerToyama_ISI2009prepub.pd
f  

Donovan, K. P. (2012). Mobile Money, More Freedom? The Impact of M-
PESA's Network Power on Development as Freedom. International 
Journal of Communication, 6, 2647-2669.  

Duncombe, R. (2007). Using the Livelihoods Framework to Analyze ICT 
Applications for Poverty Reduction through Microenterprise. 
Information Technologies and International Development, 3(3), 81-
100.  

Dwivedi, Y., Khoumbati, K., Williams, M., Lal, B., & Gharavi, H. (2007, 
June 07-09). Examining Role of Attitudinal, Normative and Control 
Factors Influencing Behavioural Intention to Adopt Broadband in 
Pakistan. Paper presented at the 15th European Conference on 
Information Systems, St. Gallen, Switzerland. 

Dyer, J. S. (2005). MAUT - Multiattribute Utility Theory In J. Figueira, S. 
Greco & M. Ehrgott (Eds.), Multiple Criteria Decision Analysis - 
State of the Art Surveys (pp. 3-24): Springer. 

Edwards, W. (1977). How to Use Multiattribute Utility Measurement for 
Social Decisionmaking. . IEEE Transactions on Systems, Man, and 
Cybernetics, 7(5), 26-340.  

Eide, E. R., & Showalter, M. H. (2011). Estimating the relationship between 
health and Education: What do we know and what do we want to 
know? Economics of Education Review, 30(5), 778-791.  

Eisenführ, F., Weber, M., & Langer, T. (2010). Rational Decision Making: 
Springer. 

Ellis, F. (2000). Rural livelihood diversity in developing countries: Analysis, 
policy, methods. . Oxford: Oxford University Press. 

Erev, I., & Cohen, B. L. (1990). Verbal versus numerical probabilities: 
Efficiency, biases, and the preference paradox. Organizational 
Behavior and Human Decision Processes, 45(1), 1-18. doi: 
10.1016/0749-5978(90) 90002-Q  



 109 

Evans, P. (2002). Collective Capabilities, Culture, and Amartya Sen’s 
Development as Freedom. . Studies in Comparative International 
Development, 37(2), 54-60.  

Fasolo, B., & Costa, C. A. B. e. (2014). Tailoring value elicitation to 
decision makers' numeracy and fluency: Expressing value judgments 
in numbers or words. Omega, 44, 83-90. doi: 
10.1016/j.omega.2013.09.006 

Fernandes, R., & Simon, H. A. (1999). A Study of How Individuals Solve 
Complex and Ill-Structured Problems. Policy Sciences, 32, 225-245.  

Figueira, J. R., Greco, S., Roy, B., & Słowiński, R. (2010). ELECTRE 
Methods: Main Features and Recent Developments. In C. 
Zopounidis & P. Pardalos (Eds.), Handbook of Multicriteria 
Analysis (Vol. 103, pp. 51-89). New York: Springer Berlin 
Heidelberg. 

Fishbein, M., & Ajzen, I. (1975). Belief, Attitude, Intention, and Behavior: 
An Introduction to Theory and Research. Ontario: Addison-Wesley 
Pub. Co. 

Fishburn, P. C. (1974). Lexicographic Orders, Utilities and Decision Rules: 
A Survey. Management Science, 20(11), 1442-1471.  

Fishburn, P. C. (1982). The foundations of expected utility (Vol. 31). 
Dordrecht and London: Springer. 

Floudas, C. A., & Pardalos, P. M. (2001). Encyclopedia of Optimization: 
Springer. 

Fraser, M. W., Richman, J. M., Galinsky, M. J., & Day, S. H. (2009). 
Intervention Research : Developing Social Programs: Oxford 
University Press. 

French, S., & Xu, D.-L. (2005). Comparison study of multi-attribute 
decision analytic software. Journal of Multi-Criteria Decision 
Analysis, 13(2-3), 65-80.  

Gable, G., Sedera, D., & Chan, T. (2008). Re-conceptualizing information 
system success : the IS-Impact Measurement Model. Journal of the 
Association for Information Systems, 9(7), 377-408.  

Garnham, N. (1997). Amartya Sen's "Capabilities" Approach to the 
Evaluation of Welfare: Its Application to Communication. The 
public, 4(4), 25-34.  

Gasiea, Y., Emsley, M., & Mikhailov, L. (2010). Rural Telecommunications 
Infrastructure Selection Using the Analytic Network Process. 
Journal of Telecommunications and Information Technology, 2, 28-
42.  

Gasper, D. (2004). The Ethics of Development: From Economism to Human 
Development. Edinburgh: Edinburgh University Press. 

Gasper, D. (2007). What is the Capability Approach: Its Core, Rationale, 
Partners and Dangers. Journal of Socio-Economics, 36(3), 335-359.  

Gigerenzer, G., & Selten, R. (2002). Bounded Rationality: The Adaptive 
Toolbox: MIT Press. 



 110 

Gigler, B. (2004). Including the Excluded- Can ICTs empower poor 
communities? Towards an alternative evaluation framework based 
on the capability approach. Paper presented at the 4th International 
Conference on the Capability Approach University of Pavia, Italy. 

Gigler, B.-S. (2011). ’Informational Capabilities’- The Missing Link for the 
Impact of ICT on development. E-Transformation Working Paper 
Series: World Bank Working Paper Series. World Bank.  Retrieved 
from 
http://explore.georgetown.edu/publications/index.cfm?Action=View
&DocumentID=64372 

Gomez, R., & Pather, S. (2012). ICT Evaluation: Are We Asking the Right 
Questions? The Electronic Journal of Information Systems in 
Developing Countries, 50(5), 1-14.  

Granat, J., & Wierzbicki, A. P. (2004, 5-8 Jan). Multicriteria analysis in 
Telecommunications. Paper presented at the 37th Hawaii 
International Conference on System Sciences, Hawaii, USA. 

Grunfeld, H. (2011). The Contribution of Information and 
CommunicationTechnologies for Development (ICT4D) Projects 
toCapabilities, Empowerment and Sustainability: A Case Study of 
iREACH in Cambodia. (PhD), Victoria University Melbourne.    

Grunfeld, H., Hak, S., & Pin, T. (2011). Understanding benefits realisation 
of iREACH from a capability approach perspective. Ethics and 
Information Technology, 13(2), 151-172. doi: 10.1007/s10676-011-
9268-4 

Guitouni, A., & Martel, J.-M. (1998). Tentative guidelines to help choosing 
an appropriate MCDA method. European Journal of Operational 
Research, 109, 501-521.  

Gupta, B., Dasgupta, S., & Gupta, A. (2008). Adoption of ICT in a 
government organization in a developing country: An empirical 
study. The Journal of Strategic Information Systems, 17(2), 140-154.  

Halpern, J. Y. (2011). Constructive Decision Theory: Short Summary. 
Symbolic and Quantitative Approaches to Reasoning with 
Uncertainty - Lecture Notes in Computer Science, 6717, 36-37.  

Hämäläinen, R. P. a. L., H. (1995). HIPRE 3+ User ́s Guide. Systems 
Analysis Laboratory, Helsinki University of Technology.  Retrieved 
from http://www.sal.hut.fi/Downloadables/hpdemo.html 

Hamel, J.-Y. (2010). ICT4D and the Human Development and Capabilities 
Approach: The Potentials of Information and Communication 
Technology Human Development Research Paper Series (HDRP) 
(Vol. 37, pp. 1-77): United Nations Development Programme 
(UNDP). 

Hamm, R. M. (1991). Selection of verbal probabilities: A solution for some 
problems of verbal probability expression. Organizational Behavior 
and Human Decision Processes, 48(2), 193-223. doi: 10.1016/0749-
5978(91)90012-I 



 111 

Hanna, N. (2008). Why a Holistic E-Development Framework? Information 
Technologies and International Development, 4(4), 1-7.  

Harris, A. J. L., Corner, A., Xu, J., & Du, X. (2013). Lost in translation? 
Interpretations of the probability phrases used by the 
Intergovernmental Panel on Climate Change in China and the UK. 
Climatic Change, 121(2), 415-425. doi: 10.1007/s10584-013-0975-1 

Hatakka, M., Andersson, A., & Grönlund, Å. (2013a). Students' use of one 
to one laptops: a capability approach analysis. Information 
Technology & People, 26(1), 94-112.  

Hatakka, M., Ater, S., Obura, D., & Mibei, B. (2013b, 19-22 May 2013). 
Back to basics : Why (some) ICT4D projects still struggle. Paper 
presented at the Proceedings of the 12th International conference on 
social implications of computers in developing countries, Sunset 
Jamaica Grande, Jamaica. 

Hatakka, M., & De', R. C. (2011, 22-25 May 2011). Development, 
capabilities and technology: an evaluative framework. Paper 
presented at the Proceedings of the 11th International Conference on 
Social Implications of Computers in Developing Countries. Partners 
for Development- ICT. Actors and Actions, Kathmandu, Nepal, . 

Hatakka, M., & Lagsten, J. (2012). The capability approach as a tool for 
development evaluation - analyzing students' use of internet 
resources. Information Technology for Development, 18(1), 23-41. 
doi: 10.1080/02681102.2011.617722 

HDR. (1990). Human Development Report 1990 Human Development 
Report. New York: United Nations Development Programme. 

HDR. (2004). Human Development Report 2004: Cultural liberty in today’s 
diverse world Human Development Report. New York: United 
Nations Development Programme. 

Hedström, K., & Grönlund, A. k. (2008). The Quest for Development - 
Reviewing ICT4D Research. Paper presented at the SIG GlobDev 
Workshop, Paris, France. http://aisel.aisnet.org/globdev2008/24 

Heeks, R. (1999). Information and Communication technologies, Poverty 
and Development. Working paper. [The Development Informatics 
working paper series discusses the broad issues surrounding 
information, information systems, and information technology in the 
process of socio-economic development]. The Development 
Informatics working paper series (5). University of Manchester, 
Precinct Centre. 

Heeks, R. (2003). Most eGovernment-for- Development Projects Fail: How 
Can Risks be Reduced? The iGovernment working paper series,  
(Paper No. 14). Institute for Development Policy and Management; 
University of Manchester, Manchester, M13 9GH, UK. 

Heeks, R. (2006). Theorizing ICT4D Research. Information Technologies 
and International Development, 3(3), 1-4.  



 112 

Heeks, R. (2007). Using Competitive Advantage Theory to Analyze IT 
Sectors in Developing Countries: A Software Industry Case 
Analysis. Information Technologies and International Development, 
3(3), 5-34.  

Heeks, R. (2008). ICT4D 2.0: The Next Phase of Applying ICT for 
International Development. Computer, 41(6), 26-33.  

Heeks, R. (2009). The ICT4D 2.0 Manifesto: Where Next for ICTs and 
International Development? Working Paper. Development 
Informatics Group, Institute for Development Policy and 
Management, University of Manchester.  Retrieved from 
http://www.sed.manchester.ac.uk/idpm/research/publications/wp/di/i
ndex.htm 

Heeks, R. (2010). Do Information and Communication Technologies (ICTs) 
contribute to development? Journal of International Development, 
22, 625-640. doi: 10.1002/jid.1716 

Heeks, R., & Molla, A. (2009). Impact Assessment of ICT- for-Development 
Projects: A Compendium of Approaches. Working Paper. The 
Development Informatics Series,  (No. 36). Development 
Informatics Group, Institute for Development Policy and 
Management, University of Manchester, Arthur Lewis Building, 
Manchester, M13 9PL, UK. 

Hevner, A. R., March, S. T., Park, J., & Ram, S. (2004). Design Science in 
Information Systems Research. MIS Quarterly, 28(1), 75-105. doi: 
10.2307/249403 

Hollick, M. (1993). An introduction to project evaluation. Melbourne, 
Australia.: Longman Cheshire. 

Ibrahim-Dasuki, S., Abbott, P., & Kashefi, A. (2012). The Impact of ICT 
Investments on Development Using the Capability Approach: The 
case of the Nigerian Pre-paid Electricity Billing System.   
http://digitalcommons.kennesaw.edu/ajis/vol4/iss1/2/  

ICT-Policy. (2003). National Information and Communication technology 
policy.  Retrieved from 
http://www.ucc.co.ug/nationalIctPolicyFramework.doc 

Islam, M. S., & Grönlund, Å. (2012). Applying Design Science Approach in 
ICT4D Research. In M. Helfert & B. Donnellan (Eds.), Practical 
Aspects of Design Science (Vol. 286, pp. 132-143): Springer Berlin 
Heidelberg. 

Islam, M. S., & Grönlund, A. k. (2013). Extending Development: ICT for 
'sustainable freedom'. Paper presented at the The 12th International 
Conference on Social Implications of Computers in Developing 
Countries, Ocho Rios, Jamaica.  

ITU. (2003). Digital Access Index (DAI). World Telecommunication 
Development Report 2003: Access Indicators for the Information 
Society. Measuring the Information Society. Geneva: ITU. 



 113 

ITU. (2005). Measuring Digital Opportunity (pp. 30). Seoul, Republic of 
Korea,: International Telecommunications Union. 

ITU. (2009). Measuring the Information Society - The ICT Development 
Index. In I. T. Union (Ed.), (pp. 108). Geneva Switzerland: 
International Telecommunication Union. 

ITU. (2012). Framework for a set of e-government core indicators - March 
2012 Partnership for Measuring the information society (pp. 54): 
Economic Commission for Africa (ECA). 

ITU. (2013). Measuring the Information Society 2013. Geneva Switzerland: 
International Telecommunication Union (ITU). 

Johannesson, P., & Perjons, E. (2012). A Design Science Primer 
CreateSpace Independent Publishing Platform. 

Johannesson, P., Perjons, E., & Bider, I. (2013). What are the Siblings of 
Design Science. Paper presented at the SIG Prag Workshop on IT 
Artefact Design & Workpractice Improvement, Tilburg, the 
Netherlands. http://www.vits.org/adwi2013/Johannesson_etal-
ADWI2013.pdf 

Kahneman, D., & Tversky, A. (1979). Prospect Theory: An Analysis of 
Decision under Risk. Econometrica, 47(2), 263-291.  

Karanasios, S. (2014). Framing ICT4D Research Using Activity Theory: A 
Match Between the ICT4D Field and Theory? Information 
Technologies and International Development, 10(2), 1-17.  

Keeney, R. L. (1992). Value-Focused Thinking: A Path to creative Decision 
Making. Cambridge, Massachusetts: Harvard University Press. 

Khene, C. P. (2010). The Development and Implementation of an Evaluation 
Framework for Rural ICT Projects in Developing Countries: An 
Exploration of the Siyakhula Living Lab, South Africa. (PhD), 
Rhodes University, Grahamstown.    

Kivunike, F. N., Ekenberg, L., Danielson, M., & Tusubira, F. F. (2009a, 6th 
- 9th May 2009). Examining Contextual Factors that Influence ICT 
Adoption in Rural Communities in Uganda Paper presented at the 
IST Africa 2009 Conference, Kampala, Uganda. 

Kivunike, F. N., Ekenberg, L., Danielson, M., & Tusubira, F. F. (2009b, 21st 
- 23rd June 2009). Investigating Universal Access from a Human 
Development Perspective. Paper presented at the IADIS 
International Conference  ICT, Society and Human Beings, Algarve, 
Portugal  

Kivunike, F. N., Ekenberg, L., Danielson, M., & Tusubira, F. F. (2011). 
Perceptions of the role of ICT on quality of life in rural communities 
in Uganda. Information Technology for Development, 17(1), 61-80. 
doi: 10.1080/02681102.2010.511698 

Kivunike, F. N., Ekenberg, L., Danielson, M., & Tusubira, F. F. (2013, 14th 
December 2013). Criteria for the evaluation of the ICT contribution 
to social and economic development. Paper presented at the Sixth 
Annual SIG GlobDev Pre-ICIS Workshop, Milan, Italy. 



 114 

Kivunike, F. N., Ekenberg, L., Danielson, M., & Tusubira, F. F. (2014a). 
Towards an ICT4D Evaluation model based on the Capability 
Approach. International Journal on Advances in ICT for Emerging 
Regions, 7(1), 1-15.  

Kivunike, F. N., Ekenberg, L., Danielson, M., & Tusubira, F. F. (2014b). 
Validating a Structured ICT for Development Evaluations Approach 
Paper presented at the AFRICOMM 2014  - 6th International 
Conference on e‐Infrastructure and e‐Services for Developing 
Countries, Kampala, Uganda.  

Kivunike, F. N., Ekenberg, L., Danielson, M., & Tusubira, F. F. (2015). 
Using A Structured Approach To Evaluate ICT4D: Healthcare 
Delivery In Uganda. The Electronic Journal of Information Systems 
in Developing Countries (EJISDC), 66(8), 16.  

Kivunike, N. F., Ekenberg, L., Danielson, M., & Tusubira, F. F. (2007). 
Measuring the Information Society: An Explorative Study of Existing 
Tools. Paper presented at the The 2nd European Conference on 
Information Management and Evaluation University Montpellier 1, 
Montpellier, France. 

Kleine, D. (2009a). ICT4What? - using the Choice Framework to 
operationalise the capability approach to development. Paper 
presented at the 2009 International Conference on Information and 
Communication Technologies and Development (ICTD). 

Kleine, D. (2009b). The ideology behind the technology - Chilean 
microentrepreneurs and public ICT policies. Geoforum, 40(2), 171-
183.  

Kleine, D. (2011). The capability approach and the `medium of choice': 
steps towards conceptualising information and communication 
technologies for development. Ethics and Information Technology, 
13(2), 119-130.  

Kodikara, P. N. (2008). Multi-Objective Optimal Operation of Urban Water 
Supply Systems. (Doctor of Philosophy), Victoria University, 
Australia.    

Korhonen, P. (2005). Interactive Methods. In J. Figueira, S. Greco & M. 
Ehrgott (Eds.), Multiple Criteria Decision Analysis - State of the Art 
Surveys (pp. 3-24): Springer. 

Kumar, S., & Corbridge, S. (2002). Programmed to Fail? Development 
Projects and the Politics of Participation. Journal of Development 
Studies, 39(2), 73-103.  

Kuriyan, R., Ray, I., & Toyama, K. (2008). Information and Communication 
Technologies for Development: The Bottom of the Pyramid Model 
in Practice. The Information Society, 24(2), 93-104.  

Larichev, O. I. (1999). Normative and Descriptive Aspects of Decision 
Making. International Series in Operations Research & 
Management Science, 21(123-146).  



 115 

Lee, H., Shi, Y., Nazem, S. M., Kang, S. Y., Park, T. H., & Sohn, M. H. 
(2001). Multicriteria hub decision making for rural area 
telecommunication networks. European Journal of Operational 
Research, 133, 483-495.  

Lehtonen, M. (2004). The Environmental-social interface of Sustainable 
Development: Capabilities, Social capital, Institutions. Ecological 
Economics, 49(2), 199-214.  

Leimbach, T., Kimpeler, S., Pero, M., Bertschek, I., Cerquera, D., & 
Engelstaetter, B. (2012). Development of impact measures for e-
Infrastructures (pp. 163): European Commission: Information 
Society and Media Directorate General, Unit F3. 

Lessa, L., Negash, S., & Belachew, M. (2012). Steering e-Government 
Projects from Failure to Success: Using Design-Reality Gap 
Analysis as a Mid- Implementation Assessment Tool. The 
iGovernment working paper series,  (Paper No. 22). Centre for 
Development Informatics, Institute for Development Policy and 
Management, SED, University of Manchester, Arthur Lewis 
Building, Manchester, M13 9PL, UK. 

Li, J. (2010). A Sociotechnical Approach to Evaluating the Impact of ICT on 
Clinical Care Environments. The Open Medical Informatics Journal, 
4, 202–205. doi: 10.2174/1874431101004010202 

Lincoln, Y. S., & Guba, E. G. (1985). Naturalistic inquiry.  . Newbury Park, 
CA: Sage Publications, Inc. 

Loomes, G., & Sugden, R. (1982). Regret Theory: An Alternative Theory of 
Rational Choice under Uncertainty. . Economic Journal, 92(368), 
805-824.  

Mabsout, R. (2011). Capability and Health Functioning in Ethiopian 
Households. Social Indicators Research, 101, 359-389. doi: 
10.1007/s11205-010-9661-0 

Macharia, J., & Nyakwende, E. (2009). Factors affecting the adoption and 
diffusion of Internet in higher educational institutions in Kenya. 
Journal of Language, Technology & Entrepreneurship in Africa, 
1(2), 6-23.  

Madon, S. (2004). Evaluating the Developmental Impact of E-Governance 
Initiatives: An Exploratory Framework. The Electronic Journal on 
Information Systems in Developing Countries, 20(5), 1-13. 
http://www.ejisdc.org/ojs2/index.php/ejisdc/article/download/123/12
3 

Malladi, S., & Min, K. J. (2005). Decision support models for the selection 
of internet access technologies in rural communities. Telematics and 
Informatics, 22(3), 201-219.  

Mann, H. B., & Whitney, D. R. (1947). On a Test of Whether one of Two 
Random Variables is Stochastically Larger than the Other. The 
Annals of Mathematical Statistics, 18(1), 1-164. doi: 
10.1214/aoms/1177730491 



 116 

Manson, N. (2006). Is operations research really research? ORiON, 22(2), 
155–180.  

Marques, G., Gourc, D., & Lauras, M. (2010). Multi-criteria performance 
analysis for decision making in project management. International 
Journal of Project Management, 29, 1057–1069.  

Mayne, J. (1999). Addressing Attribution Through Contribution Analysis: 
Using Performance Measures Sensibly. Discussion Paper. Office of 
the Auditor General of Canada.   

Mayne, J. (2007). Best Practices in Results-Based Management: A Review 
of Experience. In A. R. f. t. U. N. S.-V. M. Report (Ed.): United 
Nations. 

Mayne, J. (2012a). Contribution analysis: Coming of age? Evaluation, 18(3), 
270-280. doi: 10.1177/1356389012451663 

Mayne, J. (2012b). Theory-Based Approaches to Evaluation: Concepts and 
Practices. Canada: Treasury Board of Canada Secretariat. 

McGinley, P. (2012). Decision analysis software survey. OR/MS, 39.  
McKemey, K., Scott, N., Souter, D., Afullo, T., Kibombo, R., & Sakyi-

Dawson, O. (2003). Innovative Demand Models for 
Telecommunications Services In F. T. Report (Ed.), Gamos Ltd (pp. 
63). Reading, UK: Department for International Development 
(DFID). 

Miettinen, K. (1999). Nonlinear Multiobjective Optimization.: Springer. 
Miettinen, K., Ruiz, F., & Wierzbicki, A. P. (2008). Introduction to 

Multiobjective Optimization: Interactive Approaches Multiobjective 
Optimization (pp. 27-57). Berlin, Heidelberg: Springer-Verlag. 

MoFPED. (2013). Millennium Development Goals Report for Uganda 2013 
- Drivers of MDG Progress in Uganda and Implications for the Post-
2015 Development Agenda (pp. 94). Kampala: Ministry of Finance, 
Planning and Economic Development (MoFPED). 

MoICT. (2009). Ministerial Policy Statement Ministry of ICT. Policy 
document. Minsitry of ICT - Uganda.  Retrieved from 
http://www.ict.go.ug 

Molla, A., & Al-Jaghoub, S. (2007). Evaluating digital inclusion projects: a 
livelihood approach, . International Journal of Knowledge and 
Learning, 3(6), 562-611.  

Montibeller, G. (2005, 4-6 April). From (and To) a New Generation of 
Multi-Criteria Decision Analysts: An Introduction to the Field and a 
Personal View on its Future. Paper presented at the YOR 14 
Conference, University of Bath, Birmingham. 

Montis, A. D., Toro, P. D., Droste-Franke, B., Omann, I., & Stagl, S. (2000). 
Criteria for quality assessment of MCDA methods. Paper presented 
at the 3rd Biennial Conference of the European Society for 
Ecological Economics, , Vienna. 

Montis, A. d., Toro, P. D., Droste-Franke, B., Omann, I., & Stagl, S. (2005). 
Assessing the quality of different MCDA methods. In C. S. Michael 



 117 

Getzner, Sigrid Stagl (Ed.), Alternatives for Environmental 
Evaluation New York: Routledge. 

Moshkovich, H. M., & Mechitov, A. I. (2013). Verbal Decision Analysis: 
Foundations and Trends. Advances in Decision Sciences, 2013, 9.  

Ndiwalana, A., Scott, N., Bathcelor, S., & Sumner, A. (2010). Information 
Needs and Communication Patterns of Rural Uganda: Implications 
for Mobile Applications. Paper presented at the M4D 2010, 
Kampala, Uganda. 

Nelson, R., Todd, P. A., & Wixom, B. H. (2005). Antecedents of 
Information and System Quality: An Empirical Examination Within 
the Context of Data Warehousing. Journal of Management 
Information Systems, 21(4), 199-235.  

NRC. (2001). Theoretical Foundations for Decision Making in Engineering 
Design. N. R. Council (Ed.)    

Oni, O. A., & Adepoju, T. A. (2011). A capability approach to the analysis 
of rural households' wellbeing in Nigeria. http://mpra.ub.uni-
muenchen.de/34508/  

Oosterlaken, I. (2009). Design for Development: A Capability Approach. 
Design Issues: Volume 25, Number 4, 25(4), 91-102.  

Oosterlaken, I., & den Hoven, J. (2011). Editorial: ICT and the capability 
approach. Ethics and Information Technology, 13(2), 65-67.  

Påhlman, M., & Riabacke, A. (2005, 28 - 30 Nov). A Study on Framing 
Effects in Risk Elicitation. In Proceedings of the Paper presented at 
the International Conference on Computational Intelligence for 
Modelling Control and Automation (CIMCA’2005), Vienna. 

Parkinson, S., & Ramirez, R. (2007). Using a Sustainable Livelihoods 
Approach to Assessing the Impact of ICTs in Development. The 
Journal of Community Informatics, 2(3).  

Patton, M. Q. (2008). Utilization-focused evaluation. CA: Sage Publications, 
Inc. 

Pedersen, K., Emblemsvåg, J., Reid Bailey, Allen, J. K., & Mistree, F. 
(2000). Validating Design Methods & Research: The Validation 
Square. Paper presented at the 2000 ASME Design Engineering 
Technical Conferences Baltimore, Maryland.  

Peet, R., & Hartwick, E. (1999). Theories of Development. 
Newyork/London: The Guilford Press. 

Peffers, K., Tuunanen, T., Rothenberger, M., & Chatterjee, S. (2007). A 
Design Science Research Methodology for Information Systems 
Research. Journal of Management Information Systems, 24(3), 45-
77. doi: 10.2753/mis0742-1222240302 

Penna, R., & Phillips, W. (2005). Eight Outcome Models. The Evaluation 
Exchange Xi, 4-5. 

Philipps, L. (2003). EQUITY: Prioritisation and resource allocation with 
multi-criteria decision analysis London School of Economics.  



 118 

Retrieved from 
http://www.cs.put.poznan.pl/ewgmcda/pdf/SW_equity.pdf 

Piercey, M. D. (2009). Motivated reasoning and verbal vs. numerical 
probability assessment: Evidence from an accounting context. 
Organizational Behavior and Human Decision Processes, 108(2), 
330-341. doi: 10.1016/j.obhdp.2008.05.004 

Piette, J. D., Lun, K., Jr, L. A. M., Fraser, H. S., Mechael, P. N., Powellf, J., 
& Khojag, S. R. (2012). Impacts of e-health on the outcomes of care 
in low- and middle-income countries: where do we go from here? 
Bulletin of the World Health Organization, 90, 365-372. doi: 
10.2471/BLT.11.099069 

Pinsonneault, A., & Kraemer, K. L. (1993). Survey research methodology in 
management information systems: an assessment. Journal of 
Management Information Systems, 10(2), 75-105. doi: 10.1145/ 
5666.5669 

Pitula, K., & Radhakrishnan, T. (2011). On eliciting requirements from end-
users in the ICT4D domain. Requirements Engineering, 16(4), 323-
351.  

Prakash, A., & De’, R. (2007). Importance of development context in ICT4D 
projects: A study of computerization of land records in India. 
Information Technology & People, 20(3), 262-281. doi: 
10.1108/09593840710822868 

Pscheidt, M., & Weide, T. v. d. (2010). Sustainability of collaborative 
information system development projects - a North-South case study. 
Paper presented at the 4th IDIA Conference: Exploring Success and 
Failure in Development Informatics: Innovation, Research and 
Practice, Cape Town, South Africa. 

Purao, S. (2002). Design Research in the Technology of Information 
Systems: Truth or Dare. Working Paper. College of Business. 
Georgia State University,. Atlanta. Retrieved from 
http://www.researchgate.net/publication/228606379_Design_researc
h_in_the_technology_of_information_systems_Truth_or_dare/file/9
fcfd5115dfda361ad.pdf 

Qizilbash, M., & Clark, D. A. (2005). The Capability Approach and Fuzzy 
Poverty Measures: An Application to the South African Context. 
Social Indicators Research, 74(1), 103-139. doi: 10.1007/s 11205-
005-6527-y 

Qureshi, S. (2011). Information technology for development in expanding 
capabilities. Information Technology for Development, 17(2), 91-94.  

Qureshi, S. (2013). Information and Communication Technologies in the 
Midst of Global Change: How do we Know When Development 
Takes Place? Information Technology for Development, 19(3), 189-
192. doi: 10.1080/02681102.2013.818827 

Rabin, P., Joyojeet, P., & Sergiu, N. (2009, 17-19 April 2009 ). ICTD State 
of the Union: Where have we reached and where are we headed. 



 119 

Paper presented at the 2009 International Conference on Information 
and Communication Technologies and Development (ICTD). 

Ratan, A. L., & Bailur, S. (2007, December 15-16, 2007.). Welfare, Agency 
and “ICT for Development”. Paper presented at the The 2nd 
IEEE/ACM International Conference on Information and 
Communication Technologies and Development, Bangalore, India. 

Rega, I. (2010). What do local people think about telecentres? A key issue 
for sustainability. (Ph.D. in Communication Sciences), University of 
Lugano, Lugano. Retrieved from 
http://doc.rero.ch/record/17990?ln=fr   

Renooij, S. (2001). Probability elicitation for belief networks: Issues to 
consider. The Knowledge Engineering Review, 16(3), 255-269.  

Renooij, S., & Witteman, C. (1999). Talking probabilities: communicating 
probabilistic information with words and numbers. International 
Journal of Approximate Reasoning, 22(3), 169-194. doi: 
10.1.1.19.4219 

Riabacke, M. (2012). A Prescriptive Approach to Eliciting Decision 
Information. (Doctorate), Stockholm University, Universitetsservice 
US AB, Stockholm 2012 (Report Series No. 12-008) 

Riabacke, M., Bohman, S., Danielson, M., Ekenberg, L., Faye, W., & 
Larsson, A. (2010, 19-21 May 2010). Public Decision Making 
Support: A Developing Country Perspective. Paper presented at the 
IST-Africa 2010 Durban, South Africa. 

Roberts, S. (2008). The Global Information Society: a Statistical View (pp. 
158). Santiago, Chile: United Nations. 

Robeyns, I. (2005). The Capability Approach: A Theoretical Survey. 
Journal of Human Development, 6(1), 93 - 117.  

Robeyns, I. (2006). The Capability Approach in Practice. The Journal of 
Political Philosophy, 14(3), 351-376. doi: 10.1111/j.1467-
9760.2006.00263.x. 

Robeyns, I., & van der Veen, R. J. (2007). Sustainable quality of life: 
Conceptual analysis for policy-relevant empirical specification. In 
A. C. Petersen (Ed.), (pp. MNP Report 550031006/550032007). 
Bilthoven and Amsterdam: Netherlands Environmental Assessment 
Agency (MNP). 

Rogers, E. (2003). Diffusion of innovation, 5th Edition, . New York: The 
Free Press. 

Rohrmann, B. (2007). Verbal qualifiers for rating scales: Sociolinguistic 
considerations and psychometric data yumpu.com (pp. 28). 
Melbourne: University of Melbourne. 

Roman, R. (2004). Diffusion of Innovations as a Theoretical Framework for 
Telecenters. Information Technologies and International 
Development, 1(2), 53–66.  

Rossi, P., H., , Lipsey, W. M., & Freeman, H. E. (2004). Evaluation: A 
Systematic Approach  (7th ed.). CA: Thousand Oaks. 



 120 

Roy, B. (1996). Multicriteria Methodology for Decision Aiding. Dordrecht: 
Kluwer Academic Press. 

Roy, B. (2005). Paradigms and challenges. In J. Figueira, S. Greco & M. 
Ehrgott (Eds.), Multiple Criteria Decision Analysis - State of the Art 
Surveys (pp. 3-24): Springer. 

Royston, G. (2011). Meeting global health challenges through operational 
research and management science. Bulletin of the World Health 
Organization, 89, 683-688. doi: 10.1353/hpu.0.0270 

Ruder, K. A., Pretorius, M. W., & Maharaj, B. T. (2008, 19-23 May). A 
Technology Selection Framework for the Telecommunications 
Industry in Developing Countries. Paper presented at the ICC 2008, 
Beijing. 

Saaty, T. L. (2005). The Analytic Hierarchy and Analytic Network Processes 
or the measurement of intangible criteria and for decision-making. 
In J. Figueira, S. Greco & M. Ehrgott (Eds.), Multiple Criteria 
Decision Analysis - State of the Art Surveys (pp. 3-24): Springer. 

Sachs, J. (1992). The Economic Transformation of Eastern Europe: The 
Case of Poland. Economics of Planning, 25(1), 5-19.  

Sanchez-Lopez, R., Bana e Costa, C. A., & Baets, B. (2012). The 
MACBETH approach for multi-criteria evaluation of development 
projects on cross-cutting issues. Annals of Operations Research, 
199, 393–408.  

Schlichter, B. R., & Danylchenko, L. (2014). Measuring ICT usage quality 
for information society building. Government Information 
Quarterly, 31(1), 170-184. doi: 
http://dx.doi.org/10.1016/j.giq.2013.09.003 

Sciadas, G. (2005). From the Digital Divide to Digital Opportunities: 
Measuring Infostates for Development (pp. 252). Montreal: 
Orbicom International Secretariat. 

Seepersad, C. C., Pedersen, K., Emblemsvag, J., Bailey, R., Allen, J. K., & 
Mistree, F. (2006). The Validation Square: How Does One Verify 
and Validate a Design Method? In K. E. Lewis, W. Chen & L. C. 
Schmidt (Eds.), Decision Making in Engineering Design. Three Park 
Avenue, New York: ASME. 

Sen, A. (1985). Well-Being, Agency and Freedom: The Dewey Lectures 
1984. The Journal of Philosophy, 82(4), 169-221.  

Sen, A. (1999). Development as Freedom. . Oxford: Oxford University 
Press. 

Sen, A. (Ed.). (1990). Development as Capability Expansion. London: 
MacMillan. 

Senne, F., Barbosa, A., & Cappi, J. (2013, May 2013). ICT in Brazilian Non-
Profit Organizations: Progressing towards the development of ICT 
Indicators. Paper presented at the 12th International Conference on 
Social Implications of Computers in Developing Countries Ocho 
Rios, Jamaica,. 



 121 

Severin, E., Santiago, A., Cristia, J., Ibarrarán, P., Thompson, J., & Cueto, S. 
(2011). Evaluation Of The "Una Laptop Por Niño" Program In Peru: 
Results And Perspectives. Washington, DC: Inter-American 
Development Bank. 

Sey, A., & Fellows, M. (2009). Literature review on the impact of public 
access to information and communication technologies. TASCHA 
Working Paper. Technology & Social Change Group, University of 
Washington.   

Shenton, A. K. (2004). Strategies for ensuring trustworthiness in qualitative 
Research. Education for Information, 22, 63-75.  

Shin, W. S., & Ravindran, A. (1991). Interactive multiple objective 
optimization: survey l - continuous case. Computers and Operations 
Research, 18, 97-114.  

Simon, H. A. (1957). Rational Choice and the Structure of the Environment. 
In H. A. Simon (Ed.), Models of Man. NY: John Wiley. 

Simon, H. A. (1959). Theories of Decision-Making in Economics and 
Behavioral Science. The American Economic Review, 49(3).  

Simon, H. A. (1973). The structure of ill structured problems Artificial 
Intelligence, 4(3–4), 181–201.  

Simon, H. A. (1997). Administrative Behavior, 4th Edition: Free Press. 
Simon, H. A. (Ed.). (1977). The New Science of Management Decision (3rd 

revised edition ed.). Englewood Cliffs, NJ.: Prentice-Hall. 
Soriano, C. R. R. (2007). Exploring the ICT and rural poverty reduction link: 

community telecenters and rural livelihoods in Wu'an, China. 
Electronic Journal of Information Systems in Developing Countries, 
EJISDC, 32(1), 1-15.  

Syamsuddin, I. (2011). Evaluation of e-government initiatives in developing 
countries: an ITPOSMO approach. International Research Journal 
of Applied and Basic Sciences, 2(12), 439-446.  

Takeda, H., Veerkamp, P., Tomiyama, T., & Yoshikawa, H. (1990). 
Modeling design processes. AI Mag., 11(4), 37-48.  

Talantsev, A., Larsson, A., Kivunike, F., & Sundgren, D. (2014). 
Quantitative Scenario-Based Assessment of Contextual Factors for 
ICT4D Projects: Design and Implementation in a Web Based Tool. 
In Á. Rocha, A. M. Correia, F. B. Tan & K. A. Stroetmann (Eds.), 
New Perspectives in Information Systems and Technologies, Volume 
1 (Vol. 275, pp. 477-490): Springer International Publishing. 

Toyama, K., & Dias, M. B. (2008). Information and Communication 
Technologies for Development. Computer, 41(6), 22-25.  

Tsoukia`s, A. (2008). From decision theory to decision aiding methodology. 
European Journal of Operational Research, 187, 138–161.  

Tufail, S., & Ehsan, N. (2012, 19th-21st November 2012). Quality of 
Research Output Indicators and their impact on Socio-Economic 
Development of Pakistan. Paper presented at the ICERI2012 
Proceedings, Madrid, Spain. 



 122 

Tusubira, F. F., Kaggwa-Sewankambo, I., Kyeyune, A., Ndiwalana, A., & 
Ssemboga, A. (2006). Uganda Telecommunications Sector Review. 
Uganda Communications Commission. 

Tversky, A., & Kahneman, D. (1988). Rational choice and the framing of 
decisions. In D. B. a. H. R. a. A. Tversky (Ed.), Decision making : 
descriptive, normative, and prescriptive interactions. Cambridge: 
Cambridge university press. 

UBOS. (2009). 2009 Statistical Abstract: Uganda Bureau of Statistics 
(UBOS). 

UCC. (2001). Rural Communications Development Policy for Uganda, July 
2001. . Uganda Communications Commission.  Retrieved from 
http://www.ucc.co.ug/rcdf/rcdfPolicy.pdf 

UCC. (2005). Recommendations on Proposed Review of the 
Telecommunications Sector Policy. Kampala: Uganda 
Communications Commission. 

UCC. (2008). UCC Market Statistics for March 2008.   Retrieved March  
2010, from http://www.ucc.co.ug/MarketReviewMarch2008.pdf 

UCC. (2009). Rural Communications Development Fund Policy 2010/11-
2014/15. Policy Document. Uganda Communications Commission.   

UCC. (2012). Annual Post, Broadcasting and Telecommunications Market 
Review 2011/2012 (pp. 81). Kampala: Uganda Communications 
Commission (UCC). 

UCC. (2013). Rural Communications Development Fund (RCDF) 2012/13: 
Uganda Communications Commission. 

UNDG. (2011). Results Based Management Handbook - Harmonizing RBM 
concepts and approaches for improved development results at 
country level. Handbook. United Nations Development Group.   

UNDP. (2013). Human Development Report 2013 - The Rise of the South: 
Human Progress in a Diverse World. In U. N. D. Programme (Ed.), 
Global Human Development Reports. New York: United Nations. 

Urbach, N., & Müller, B. (2012). The Updated DeLone and McLean Model 
of Information Systems Success. In Y. K. Dwivedi (Ed.), 
Information Systems Theory: Explaining and Predicting Our Digital 
Society (Vol. 1). 

Vaishnavi, V., & Kuechler, B. (2014). Design Science Research in 
Information Systems. http://desrist.org/desrist/content/design-
science-research-in-information-systems.pdf 

van Dijk, J. A. G. M. (2006). Digital divide research, achievements and 
shortcomings. Poetics, 34(4-5), 221-235. doi: 
10.1016/j.poetic.2006.05.004 

Venkatesh, V., & Brown, S. (2001). A longitudinal investigation of personal 
computers in homes: Adoption determinants and emerging 
challenges. MIS Quarterly, 25(1), 71-102.  



 123 

Venkatesh, V., Morris, M. G., Davis, G. B., & Davis, F. D. (2003). User 
Acceptance of Information Technology: Toward a Unified View. 
MIS Quarterly, 27(3), 425-478.  

Verbeke, F., Karara, G., & Nyssen, M. (2013). Evaluating the Impact of 
ICT-tools on Health Care Delivery in Sub-Saharan Hospitals. 
Studies in Health Technology and Informatics, 192, 520-523. doi: 
10.3233/978-1-61499-289-9-520 

Vincke, P. (1992). Multicriteria Decision-aid. West Sussex: John Wiley & 
Sons. 

von Braun, J. (2010). ICT for the Poor at Large Scale: Innovative 
Connections to Markets and Services. In A. Picot & J. Lorenz 
(Eds.), ICT for the Next Five Billion People: Information and 
Communication for Sustainable Development. Berlin Heidelberg: 
Springer-Verlag  

Von Neumann, J., & Morgenstern, O. (1947). Theory of games and 
economic behavior. (2nd ed.). Princeton University Press: Princeton. 

Wagner, D. A., Day, B., James, T., Kozma, R. B., Miller, J., & Unwin, T. 
(2005). Monitoring and Evaluation of ICT in Education Projects: A 
Handbook for Developing Countries   Retrieved from 
http://www.infodev.org/en/Publication.9.html  

Wahid, F. (2007). Using the Technology Adoption Model to analyze Internet 
Adoption and Use among Men and Women in Indonesia. Electronic 
Journal on Information Systems in developing Countries, 32(6), 1-8.  

Walsham, G. (2013). Development Informatics in a Changing World: 
Reflections from ICTD2010/2012. Information Technologies & 
International Development, 9(1), pp.-49-54.  

Walton, M., & Donner, J. (2012). Public access,private mobile: The 
interplay of shared access and the mobile Internet for teenagers in 
CapeTown. Global Impact Study Research Report Series. 2014, 
from http://www.cfms.uct.ac.za 

WCED. (1987). Our common future. . Oxford: Oxford University Press. 
WHO. (2010). Monitoring The Building Blocks Of Health Systems: A 

Handbook Of Indicators And Their Measurement Strategies (pp. 
110): World Health Organization. 

William G. Zikmund, Barry J. Babin, Jon C. Carr, & Griffin, M. (2009). 
Business Research Methods, 8th Edition Cengage Learning. 

Winterfeldt, D. v., & Edwards, W. (1986). Decision Analysis and 
Behavioural Research. : Cambridge University Press. 

Witteman, C., & Renooij, S. (2003). Evaluation of a verbal-numerical 
probability scale. International Journal of Approximate Reasoning, 
33(2), 117-131.  

Witteman, C. L. M., Renooij, S., & Koele, P. (2007). Medicine in words and 
numbers: a cross-sectional survey comparing probability assessment 
scales. BMC Medical Informatics and Decision Making, 7. doi: 
10.1186/1472-6947-7-13 



 124 

Yin, R. (2003). Case Study Research: Design and Methods. (3rd Edition ed. 
Vol. 5). Thousand Oaks, Carlifornia: Sage Publications. 

Zheng, J. (2012). Preference Elicitation for Aggregation Models based on 
Reference Points: Algorithms and Procedures. (Doctor of 
Philosophy), Ecole Centrale Paris, France.    

Zheng, Y. (2009). Different Spaces for e-Development: What Can We Learn 
from the Capability Approach? Information Technology for 
Development, 15(2), 66-82.  

Zheng, Y., & Walsham, G. (2008). “Inequality of what?” Social exclusion in 
the e-society as capability deprivation. Information Technology & 
People, 21(3), 222-243.  

Zolfani, S. H., Maedeh, S., & Kazimieras, Z. E. (2012). Performance 
evaluating of rural ICT centers (telecenters), applying Fuzzy AHP, 
SAW-G and TOPSIS Grey, a case study in Iran. Technological and 
Economic Development of Economy, 18(2), 364–387.  

 


