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Abstract 
The Information and Communication for Development (ICT4D) research 
landscape can be described as a dynamic, fragmented adhocracy and hence, 
predictably, attempts at producing a shared conceptual framework for the field 
have had mixed success. Given the multi-, inter- and trans-disciplinary nature of
ICT4D it may be impossible to reach complete consensus on such a framework.
However, many basic research activities, such as guiding novice researchers 
and structuring information sources for efficient access, necessitate a shared 
vocabulary and generally agreed concepts and hence the quest continues. The 
purpose of this paper is to propose a non-prescriptive, dynamic conceptual 
framework for ICT4D. An initial representation was developed based on a 
literature review and an informal expert interview and this was used to 
categorize the papers in the ICTD2013 conference proceedings. The results 
were then used to refine the initial framework from the Computer Science and 
Information Systems perspectives. This paper presents this framework as point 
of departure for an ongoing discourse with the purpose of structuring the ICT4D 
research domain.
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Introduction
The Information Systems discipline has long been described as a fragmented adhocracy 
that allows various intellectual communities to coexist (Banville & Landry, 1989). The same
can be seen to apply to the study of Information and Communication Technology in 
relationship to human and social development (ICT4D). This view is supported by the fact 
that this is a relatively new field of study (originating in the late 1990s); there are a number 
of very different reference disciplines; and the field is considered to be interdisciplinary 
(Peña-López 2010) but both Heeks (2006) and Walsham (2013) have argued towards 
transdisciplinarity. Unfortunately there is little evidence of researchers building on one 
another’s work (Best, 2010; Heeks, 2006); there are no standardized methodologies or 
even agreement on how research quality can be ensured (Burrell & Toyama, 2009); and 
there a tendency to prioritize action over knowledge with few authors contributing to theory
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building (Heeks, 2006; Walsham & Sahay, 2006; Walsham, 2013). This (sub) discipline is 
known by various names including “Development Informatics” and “ICT for Development” 
but should be differentiated from ICT in Developing Countries (Brown & Grant, 2010). 
ICT4D is described as: “a consideration of human and societal relations with the 
technological world and specifically considers the potential for positive socioeconomic 
change through this engagement.”(Burrell and Toyama 2009). In this paper the terms ICTD
and ICT4D will be used interchangeable. 

Disciplines are defined by particular ways of thinking and knowing (Hartson, 1998). ICT4D 
occupies an interdisciplinary space with contributions from anthropology, sociology, 
development studies, computer science, information systems and geography. The ICT4D 
field is dynamic with new objectives and approaches continually emerging.  For example, 
ICT4D has been shaped to some extent by the Millenium Development Goals (MDG) 
although there is some criticism that the way that these goals are pursued in ICT4D 
projects is sometimes techno-utopian, prescriptive or imposed by external (often western) 
agencies (Chaudhuri, 2012). And, since the MDG are reaching their target date, they 
should in any case be replaced by the post-2015 development agenda (Heeks, 2014).  
Another way of countering the narrow prescribed view of the area of interest is to follow 
the advice of Walsham and Sahay (2006, p. 15), who propose that the definition of 
“development” “could be broadened by wider definitions of development such as those 
proposed by Sen (1999), looking at how freedoms of opportunity and choice can be 
extended.”  

There have been several attempts to reduce the complexity of ICT4D by developing a 
limited number of indicators and using them in conceptual frameworks (Ramírez, 2011) but
no accepted ontology has resulted. We are defining ontology in line with the suggestions 
by Gruber (1993) as a formal representation of knowledge using a hierarchy of concepts 
within the domain being studied (in our case ICT4D). An ontology provides a vocabulary 
which is standardised and indicates interrelationships between the concepts. The addition 
of concept types and properties is normal in an ontology but has not been attempted yet. 
This may mean that our “ontology” is still closer to a taxonomy than an ontology. Therefore
we refer to it as a conceptual framework rather than either an ontology or taxonomy. This 
acts as a warning regarding the difficulties of developing a conceptual framework. On the 
other hand the synergy between ICT4D and the MDG, and more recently with the post-
2015 development agenda (Heeks 2014), is a major driver of the sustained interest in 
ICT4D. This interest in turn leads to new communities of practice coming into being, and 
those in existence gaining new members. Both in turn promote the ideal of some shared 
understanding of the study of ICT for development and hence the quest for a conceptual 
framework continues. However it is important to note that the authors of this paper are not 
proposing that ICT4D research be restricted in any way – either to serving the MDGs to 
the exclusion of other agendas or through seeing the ontology as prescriptive and 
inflexible.

Problem statement and research questions
Weber (2009) argues that ICT4D research has tended to be driven by rhetoric rather than 
by rigor. While being mindful of the fact that “realities” are socially constructed phenomena,
he points out that we know reality only through implicit or explicit models of the world that 
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we construct through our engagement with the world. This argument relates to the 
fragmented and ad hoc nature of ICT4D noted in the Introduction and supports our 
purpose of developing an explicit, albeit preliminary, model of the ICTD landscape in order 
to gain consensus on some basic components and their relationships. Stillman and Linger 
(2009) maintain that a framework, based on a common language and that expresses a 
shared ontology and epistemology for Community Informatics (CI) and Information 
Systems (IS), could allow CI to fully address the IS problem-solving agenda as well as its 
community problem-solving activities. Thus it could work effectively with technical and 
social design as well as implementation problems. This argument regarding the usefulness
of a shared ontology and epistemology for CI and IS surely extends to ICT4D as a related 
discipline. The literature review starts with an overview of CI in relation to IS and the 
relationships between IS and CS and then presents various models of the                           
contribution of Development Studies (DS) to theory building. This is also generally true of 
other disciplines mentioned d by Walsham (2013), such as anthropology, sociology, and 
geography. The case for the importance of including development economics has also 
been made (Avgerou, 2008; Chaudhuri, 2012) while Heeks (2014) makes a particular note
of the under-representation of economics-based ICT4D research. However, as a starting 
point this paper uses the computing disciplines. The research is guided by the main 
research question, namely: To what extent can a useful conceptual framework of the 
ICT4D landscape be developed?

The main question has been decomposed into the following research sub-questions: 
1. What disciplinary foundations are most prominent in the ICT4D landscape?
2. What research paradigms are most prominent in the ICT4D landscape?
3. What research methodologies are most prominent in the ICT4D landscape?
4. What data capturing strategies are most prominent in the ICT4D landscape?
5. What theoretical contributions are evident in the ICT4D landscape?
6. What are the application areas of ICT4D research?

Research methodology
A literature study was undertaken to identify the basic constructs evident in the ICT4D 
field, including definitions and existing conceptual frameworks. This preliminary work was 
discussed with an ICT4D champion, the selection of the expert was based on the 
description of an ICT4D champion as a person who understand enough of the domains 
Computer Science, Information Systems and Development Studies to draw key lessons 
from those domains and to interact with and manage domain professionals (Heeks, 2008). 
Based on this discussion, the constructs were organized to form the original conceptual 
model (high-level overview depicted in Figure 1).  The model was tested by creating tags 
for papers from the ICTD2013 conference. The research design involves interpretive 
content analysis and the two authors separately used their own judgment to analyze the 
textual data from the proceedings and then together reviewed disparities. The tagging was
based on information obtained from the abstracts, general terms and keywords.

An in-depth discussion on the terminology that can be used to structure a research 
landscape is beyond the scope of this paper therefore we will use the terms discipline (to 
denote the subject matter of a branch of knowledge), application area (to denote the broad
context of use), research focus (to denote a narrower aspect of concepts being examined),
research methodology and data collection method. 
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       Figure 1: Initial conceptual framework

Literature review
Related computing disciplines
The relationship between the computing disciplines and ICT4D is investigated by first 
considering the relationship between IS and CS. These two disciplines fall under the 
umbrella definition of Computing where Computing refers to any goal-oriented activity 
requiring, benefiting from, or creating computers (ACM/IEEE 2005). Against this 
background it is useful to
consider prominent subject
areas encountered when
aiming to understand the
ICT4D landscape. As noted
in the Introduction this is not
an exhaustive list of
foundational disciplines; they
do, however, correspond to
some extent with the
Informatics studies
foundational disciplines
shown in Figure 2.  The
related computing subject
areas are presented
together with a description of each in Table 1. The terms Community Informatics, 
Development Informatics and ICT4D are now discussed in more detail. Community 
Informatics focuses on the community as a complex sociological phenomenon where  the 
term contemporary community can refer to places, as well as virtual existences, and a 
combination of the two (Stillman 2010). Development Informatics focuses on the idea that 
the beneficial uses of ICT need to be maximised to advance development and to gain the 
commitment to the project of local communities and their leaders (Johanson 2011). ICTD 
and ICT4D are considered synonymous by some researchers but others argue that ICTD 
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Figure 2: Disciplinary foundations for Development
Informatics (Heeks 2006)
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stands for Information and Communication Technologies and Development, while ICT4D 
stands for Information and Communication Technologies for Development. ICT and 
development place the emphasis on the phenomenon of ICT use in developing countries, 
irrespective of whether there is a developmental goal or not, while ICT4D has a 
development goal (Peña-López, 2009).

Acronym Term Description Reference
ICT4D ICT for 

Development;
Development 
Informatics

Often seen as a subfield of IS but has many other foundational
disciplines. It is at least interdisciplinary and ideally trans-
disciplinary.

(Silver & Markus, 
1995)

Heeks (2006) suggests the term “development informatics” 
rather than ICT4D since the latter is deemed too technocratic. 
However, given the widespread use of ICT4D, he agrees that 
the terms could be used interchangeably. Both terms refer to 
the use of ICT to improve human development in developing or
marginalised communities.

(Heeks, 2006)

ICTD ICT and 
Development

Synonymous with ICT4D. ICTD is used by the series of 
conferences whose aim is exploring the role of ICT in social, 
political, and economic development.

(ICTD 2014)
(Stillman and 
Linger 2009)

CI Community 
Informatics

 An emerging field of investigation and practice concerned 
with  ICT in relation to communities and their social, cultural, 
service development, economic and other dimensions

(JoCI 2014)

CS Computer Science Study of the theoretical foundations of computation and of 
practical techniques for their implementation and application.   
Computer Scientists invent algorithms that create, describe, 
and transform information and formulate suitable abstractions 
to design and model complex systems. 

(Denning & 
Comer, 1989)

IS Information 
Systems

The IS discipline is devoted to the design, implementation and 
use of information systems. Information systems are 
implemented within an organization for the purpose of 
improving the effectiveness and efficiency of that organization. 
Hence IS studies the capabilities of the information system and
how these relate to the characteristics of the organization, the 
work systems, people, and development and implementation 
methodologies.

(Silver and 
Markus 1995)

HCI Human Computer 
Interaction

HCI concerns the design, evaluation and implementation of 
interactive computing systems for human use including the 
study of major phenomenon surrounding them.

(Association of 
Computing 
Machinery, 2005)

Table 1: Subject areas encountered in the ICT4D landscape

Grand challenges
The discourse on the conceptual and theoretical base of the Information and Community 
Technology for Development field is has been raised by a number of authors recently. Best
(2010) raises questions about the ICT4D ontology and how that could be formalised to 
present ICT4D work as “real computer science”. He suggests a central focus on multi-, 
inter- and trans-disciplinary projects as a point of departure and lists the following four 
problems areas for consideration as grand challenges: post-conflict computing; HCI4D; 
appliances and sustainability. In an article on the convergence of social sciences and 
technology, Peña-López (2010) responds to Best’s suggestions with the following 
categories:

• Infrastructures: including most of the “Post-conflict computing” category to gather not only 
post conflict or emergencies, but all kinds of infrastructures.

• HCI4D: studying the users, their competences, personal needs and characteristics.
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• Appliances: also including content and all the ways it can be delivered, software and 
applications. In other words, the user’s end of technology

It is important to note that Best (2010) explicitly takes a computer science approach, while 
Peña-López (2010) lists the categories under a so-called technological approach. Despite 
the difference in approaches, categories of HCI4D and appliances are found in both 
category classifications. Orthogonal to the technological approach, Peña-López (2010) 
defines the area of health, economic development, education and governance as key 
areas in the social sciences approach.

Theory building
As a contribution to theory building Heeks (2006) categorizes theories used in ICT4D 
research in terms of depth and in terms of discipline. A continuum of knowledge used in 
development informatics research includes: theory-based work, framework-based work, 
model-based work, schema-based work, concept-based work, category-based work, non-
framework-based work. However only the first two were considered to have admissible 
depth to qualify as theory in ICT4D research and Heeks explains them in more detail as,
“• Theory-based work: this makes clear use of an identified theory, either applying or 
testing that theory and referring to “theory”. An example might be structuration theory.
• Framework-based work: this makes use of a framework that explicitly derives itself from a
body of theoretical work. For example, a framework of different perspectives on ICT 
regulation, based on ideas from theories in political science.”, (Heeks, 2006, p. 3).

Published surveys of ICT4D literature
Gomez, Baron and Fiore-Silfvast (2012) analysed the content of 948 peer-reviewed 
papers from five journals and two conferences published between 2000 and 2010. These 
authors’ categories can be compared with the research focus areas and application areas 
used in the Conceptual Framework given below. They are, in order of frequency of 
occurrence: Business (including ecommerce, entrepreneurship, employment, industry, or 
microfinance); Empowerment (including issues of community development, citizen 
participation, or social capital); Education (including literacy and science); e-Government 
activities (including politics, democratization, government services, and corruption);  
Minorities; Health, Other; Gender; Agriculture; Youth; Environment, Relief ; Disabilities 
(Gomez et al., 2012).

Conceptual Framework
As stated previously, the research reported in this paper is guided by the question:  To 
what extent can conceptual framework of the ICT4D landscape be developed?  
Constructs, populated with suggested key-words, are presented in Figure 3 based on the 
initial literature review and an expert interview. These include disciplines with related sub-
disciplines, research paradigms; research methodologies; data and analysis methods; 
data capturing strategies and underlying theories. 

The application areas proposed are Health, Learning, Government / Public sector, Public 
access, Agriculture, NGO’s, SMMEs and job creation, Disabled and marginalized groups, 
Rights/Justice, and Environment.  The research focus areas proposed are: Mobile devices,
Policy, Platform Interoperability, Interaction design, Political strategy, Privacy and Security, 
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Economics, Activism, Social Media, Access/Digital divide, Management/Governance. 

Figure 3: Initial Conceptual layout

Data collection and analysis 
The data set was all the full papers from the ICTD2013 proceedings. The abstracts, 
author- or journal-provided keywords, and general terms were scanned to identify the 
discipline, research paradigm, research methodology, data and analysis method, data 
capturing strategy, focus and application areas. This data is recognized as not being 
representative of the full body of ICT4D literature and is used simply as an example. There
were some differences in the allocation of keywords by the two raters. Finding consensus 
was complicated by the fact that not all abstracts (or even the full text) explained 
methodology and other aspects clearly. The researchers tried to deduce what was 
applicable, but where this tended too much towards guessing no choice was made so in 
many cases keywords could not be assigned at all.

Discussion and Findings 
Some of the concepts identified had more entries which could be seen as an indication of 
the related research activity. Obviously we cannot draw conclusions or generalize based 
only on the analysis of one ICTD conference, especially since Gomez (2012) contends 
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that the two top conferences have a unique characters regarding the type of research 
contributions favoured: 
“... The two top conferences in the field appear to be very comparable in terms of research
contributions, except for an inverse relationship between theory and design: while ICTD 
appears to be high on design (38%) and low on theory (14%), IFIP appears to be the 
opposite, high on theory (41%) and low on design (9%).”  

However, this difference in focus supports arguments that ICT4D needs to develop a 
shared ontology. In order to triangulate our preliminary findings (Figure 3) a text 
visualization was done (a wordcloud based on word frequencies in the ICTD2013 
abstracts) as depicted in Figure 4.

Figure 4: Wordcloud based on word frequencies in abstract

Disregarding the expected terms such as ICTD, information, technology and community 
the most frequent terms include the following (frequency in brackets): mobile (34), health 
(26), India (17) and social (15). This visualization is useful in confirming the importance of 
application areas such as health and research focus areas such as the mobile. The 
original module (Figure 1) was also evaluated in terms of frequencies of the constructs 
identified; constructs that were never mentioned were considered for removal but the final 
decision was mediated by the literature. Based on the literature, the data analysis and the 
map of post-2015 Development Informatics research priorities, ICT4D applications and 
research focus areas have been identified (Figure 6). The disciplines from literature were 
confirmed and Computer Science was added. Economics, and Development Studies were 
added on the right to keep the Computing perspective separate from other foundational 
disciplines while being more inclusive that in the first version of the model. The arrows 
between the blocks indicate a degree of consistency or common practice without being 
prescriptive. Since the abstracts used did not have a prescribed structure that explicitly 
included theories used or application areas, it was not possible to confirm the application 
and focus as initially proposed and they were omitted. The focus areas of mobile devices, 
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economics, interaction design and digital access were confirmed but more research is 
needed to present a comprehensive and verified set of research focus areas in ICT4D. 

Conclusion
 The conceptual frame-work can serve as a “classification system” in terms of providing 
some shared terms which can be used as domain keywords similar to the ACM Computing
Classification System categories and concepts (although we recognize that these are not 
totally effective).  These could also be used as “tags” in reference manager software such 
as Mendeley, providing an easy way to organize references. If adopted by journals and 
conferences, authors would be encouraged to include keywords reflecting not only the 
research content and context but also research methodology and theoretical 
underpinnings. This could serve the purpose of raising awareness in ICT4D research of 
theory and research methodology. We suggest that part of the reviewing process for 
papers should involve checking that the set of keywords provided by the authors is 
complete and meets the requirements. Keywords would result that are more trustworthy 
than those assigned by a third party using only the title, abstract and keywords provided by
the author, as was done in our illustrative data analysis. We are not, however, suggesting 
that the conceptual framework be “institutionalized” to the extent that it cannot be extended
or revised. Such a classification system facilitates the retrieval of relevant papers and 
hence addresses some of the less desirable features of a fragmented adhocracy such as 
being unaware of other related work and not building a coherent body of knowledge; and 
remaining at the foundational levels of research and hence providing research papers that 
are largely descriptive, implementation studies rather than advancing to more analytical 
and explanatory research (Heeks 2006; Walsham 2013).  Many journals require authors to
provide structured abstracts with prescribed sections. The conceptual framework proposed
in this paper complements this trend as it encourages a concise way of presenting 
standard ICT4D research information.  

Furthermore, this conceptual framework might assist in highlighting under-represented yet 
important aspects of ICT4D research.  Future work should attempt the extension and 
verification of this conceptual model by testing it on data sets from other ICT4D 
conferences.
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