
 
 

E-Government Project Design in Developing Countries 

 
Diana Frost1  and Banita Lal2 

 
1

Nottingham Business School, Nottingham Trent University, Nottingham, UK 
diana.frost@ntu.ac.uk 

 
2

Nottingham Business School, Nottingham Trent University, Nottingham, UK 
banita.lal@ntu.ac.uk 

    
Abstract.   The purpose of this paper is to develop a conceptual framework as an integrated approach to 
Electronic Government project design and evaluation in developing countries.   Innovations In information 
and Communication Technologies (ICT) have resulted in a radical transformation of business models, 
opening new channels of communication and offering cost-effective methods for business processes.  
Research in e-Government underscores the adoption of these technologies by Governments for the 
provision of more effective and efficient service delivery.  Yet failures of e-Government projects in 
developing countries are well-documented and a review of the literature suggests that there remains, to an 
extent, disconnects between e-Government research and actual policy formulation processes or professional 
practices in developing countries.  This paper asserts that for these smaller economies, e-Government 
project design and evaluation necessitates a more integrated approach which draws from research in the e-
Government and ICT4D domains; thus, encompassing a multiple stakeholder perspective including 
Government (as primary stakeholder) and citizens/businesses.  Such an approach that encapsulates the 
unique characteristics of smaller economies offers a practical analytical tool in their design of e-
Government projects, highlighting core components for consideration and identifying where misalignment 
between stakeholder needs and systems objectives may occur.   

    
Keywords: Electronic Government, e-Government, ICT for development, ICT4D, Information and 
Communication Technologies, Information Systems. 

 
1 Introduction 

 
The convergence of Information and Communication Technologies (ICTs) is widely considered as a key underlying 
attribute of advanced economic systems [1, 2, 3, 4] and thus promoted as a solution for overcoming some of the issues 
pertaining to under-development in emerging economies [5].   Accordingly, these countries attempt to leverage new and 
rapidly diffusing digital media to become effective participants in an increasingly competitive global environment [6].  
However, in a continually evolving knowledge-based era, technology diffusion has been uneven, with many economies 
facing often insurmountable challenges to the effective exploitation of opportunities that digital technologies offer as a new 
source of wealth.  Such obstacles may include an inadequate physical infrastructure, insufficient technological capabilities, 
and ineffective ICT policies [1, 7, 8].   These challenges are particularly endemic in the implementation and sustainability 
of e-Government initiatives in developing countries [9, 10, 11, 12] and contribute to high rates of failure post-project 
implementation [12].  Thus, development and long-term sustainability of e-Government projects in developing countries 
are often derailed not only by institutional procedures, policies and capabilities, but also by extraneous factors such as the 
technological capabilities of end-users and misalignment between project outcomes and stakeholder expectations [11, 12, 
13, 14, 15].      
   Research suggests that, as in the design of any information system, successful outcomes of an e-Government project are 
dependent on continued assessment of the project during its entire life-cycle, from the initial analysis (pre-design) phase to 
any post-implementation activities [16, 17, 18].  Any such process should necessarily be rooted in “a stakeholder-centric 
process which makes explicit both the desired and the current outcomes, and which supports the managed alignment of 
these throughout the project life-cycle” [16, p. 177].  However, the validity of extending traditional models of information 
systems evaluation to the design processes of e-Government projects is brought into question [18] as assumptions 
concerning decision-making processes, project management structures, financial sources, design processes and 
policy/regulatory procedures may not be appropriate in the context of e-Government.  Furthermore, the design of any e-
Government project may necessitate coordination among a broad range of stakeholders including disparate Government 
ministries and departments, organisations, businesses and citizens.  By the same token, evaluation of misalignment in 
stakeholder expectations [19, 20] should consider wide variations in stakeholder interests depending on the type of 
implemented e-Government service, be it a Government-to-Government (G2G), Government-to-Citizen (G2C), 
Government-to-Businesses (G2B) or Government-to-Employee (G2E) service.  Indeed, the evaluation of multiple 
stakeholder interests in e-Government initiatives invariably represents a significant challenge as “the goals of national 



 
 

government, local government, public service providers (both profit-driven and not-for-profit), voluntary and community 
organisations and individual members of the public are rarely congruent” [16, p. 175]. 
   Thus, in exploring existing evaluative processes for e-Government projects, a cursory examination of past literature on 
e-Government research in developing countries highlighted a focus on the supply-side issues in project implementation 
such as inadequate policy/regulatory frameworks, ineffective political support and an inefficient physical infrastructure 
[11, 13, 21, 22, 23, 24].  In the same vein, the ICT for Development (ICT4D) literature on technology adoption and diffusion 
in developing countries highlights the demand-side challenges such as lack of broadband connectivity, lack of access to 
adequate technologies and low levels of ICT literacy [25, 26, 27].  However, the literature yielded limited evidence of an 
integrated or consistent approach to evaluative design processes for e-Government projects that combines a multi-
dimensional approach in the examination of supply-side issues, with added focus on multiple stakeholder perspectives in 
project design [16, 28].   Such an integrated approach which overlaps defined boundaries in the ICT4D and e-Government 
literature is more feasible to an exploration of the perceived barriers to the success of e-Government projects [29, 30], 
though past research continues to identify “noticeable gaps between academic theories, commercially available 
methodologies and actual evaluation practice” [18, p. 252]. Thus, in contemplating the demand-side and supply-side factors 
for consideration in e-Government, two key questions emerge: 
 

 What are the core underlying components for success in the design of an e-Government project? and  
 How are the inter-relationships among these identified components described?    

 
   Motivated by the desire to understand these inter-dependencies and their impact on the success of e-Government projects 
in developing countries, this led to the formulation of a conceptual framework that defines an integrated approach to design 
and evaluation of e-Government projects.  The framework advances a multifaceted exploration of key issues from the 
perspective of multiple stakeholders including Government as primary stakeholder, and other intended beneficiaries such 
as citizens, organisations, and businesses.  The framework subsequently evolved from an examination of demand-side and 
supply-side issues in e-Government project implementation from the ICT4D and e-Government literature.  It is therefore 
anticipated that the results of this research will contribute to the continued e-Government dialogue on project design and 
assessment processes and further the debate in the ICT4D literature on technology adoption and diffusion within developing 
countries.   
   The remainder of the paper is organised as follows.  Section 2 provides a brief description of the approach to the 
methodology in the development of the conceptual framework. Section 3 discusses the process in the development of the 
conceptual framework which includes a review of the literature on information systems evaluation processes, with a 
narrowed focus on approaches to e-Government assessment.  The section also examines literature in the e-Government and 
ICT4D domains with the overall aim to highlight any overlapping areas of research and identify the key components in the 
design and evaluation of e-Government projects in developing countries.  Section 4 describes the conceptual framework, 
based on a review of the literature from Section 3.  The framework highlights the interdependencies and interrelationships 
among the identified components and proposed approaches to analysing misalignment among these components.  Section 
5 discusses proposed future research for testing, and enhancing, the conceptual framework and discusses any perceived 
research limitations. 
 
2 Research Methodology 

 
A structured-case approach is adopted in the development of the conceptual framework.  Such an approach based on: 
 

“…the use of a formal process model comprising three structural components: a conceptual framework, a 
pre-defined research cycle and a literature-based scrutiny of the research findings, to assist the researcher 
in theory building.  The conceptual framework represents the researcher’s aims, understanding and 
theoretical foundations and the research cycle guides data collection, analysis and interpretation; together, 
these structures make the research process visible, record its dynamics and document the process by which 
theory is induced from field data. The literature based scrutiny compares and contrasts the outcomes of the 
research process with a broad range of literature to support or challenge the theory built” [31, p. 236].   
 

   An interpretivist research paradigm rooted in qualitative data analyses offers a “process of describing, interpreting and 
seeking understanding and possibilities in order to reach a shared meaning” [32, p. S3].  The initial conceptual framework 
is therefore developed from a critical review of the literature which assists in identifying the key research themes.  The 
structured-case approach then follows an iterative non-sequential cycle in the refinement of the model through: (a) planning 
of the research to be undertaken; (b) data collection; (c) data analysis; and (d) reflection on the outcomes [31].   

The literature is therefore first examined to gain an understanding of the primary components in e-Government design.  
These components are used in the development of the conceptual framework.   Future research findings of e-Government 
projects in developing countries, and a continued critical review of the literature, will contribute to successive iterations 
and refinement of the framework.   “Therefore, the conceptual framework is a series of evolving models that are reviewed 
and refined over the life of the research project.” [31, p. 235]. 



 
 

 
3 Components in E-Government Design & Evaluation 

 
The literature highlights the critical importance of the effective measurement and evaluation processes to determine the 
added value of implemented information systems [16, 17].  Evaluation in this context is defined as “the process of analyzing 
the functioning and/or usage of a system so that decisions can be made concerning the effectiveness of the system in 
satisfying its design objectives [33, p. 17 – 18].  Such evaluation “happens in many ways (e.g. formally and informally), 
uses diverse criteria (e.g. financial, technical, social), follows rigorous methodologies or ‘gut feelings’ [18, p. 1].   Central 
to effective evaluation processes is an early identification of any potential misalignment between stakeholder needs and 
the applied information technology which may ultimately lead to correspondence failure, defined in the information 
systems literature as the lack of correspondence between objectives and evaluation [34].  One potential result of such 
misalignment “is that IS evaluation practice tends to become separated from business needs and plans on the one hand, and 
from organizational realities that can influence IS implementation and subsequent effectiveness on the other” [33, p. 6].    
Thus, in the information systems (IS) literature, different approaches to evaluation are proposed: Beynon-Davies [34] 
discusses the adoption of evaluation techniques at different stages of the life-cycle – Strategic evaluation that occurs pre-
design with the objective of determining the feasibility of the proposed system; Formative evaluation which involves a 
continuous assessment of the system against its objectives during the development phase; Summative evaluation during 
post-implementation to determine cost/benefits of the system; and Post-mortem evaluation conducted if a system is 
abandoned prior to implementation.   However, such traditional information system evaluation models typically focus on 
business performance and financial measures of success post-project implementation, with the host organisation serving as 
the primary, or invariably, the sole stakeholder in project development.  More recent models encompass stakeholder 
perspectives in evaluation, using techniques such as measurement of user satisfaction with the information system.  These 
models, however, may not be appropriate within the e-Government realm where: 

“there might be several decision makers or stakeholders involved, with different opinions and possibly 
conflicting objectives and definitions of the problematic nature of the situation; there may be difficulties in 
quantification of many important factors; transparency and accessibility of the model will be very 
important, thus often ruling out mathematical models; the [operation research] person's role will often be 
one of facilitator with a group of participants; and uncertainties will not simply be reduced to probabilities”. 
[35, p. 368] 

   Thus, in proposing models for evaluation of e-Government projects, a soft systems approach has been suggested, where 
the focus is on organisational and social aspects that are typically not accommodated within traditional approaches to IS 
evaluation [36].  Other more recent e-Government evaluation models suggest a multi-dimensional approach to eliciting 
information about system usage which may be generated from user feedback or technical measures of system performance 
[37, 38].   Thus, e-Government evaluation is broadly categorised into two groups:  “The first group focuses on measuring 
e-government success in terms of the “readiness” of a country’s infrastructure, technological capacity, and resources….The 
second group of e-government evaluation studies focuses on evaluating the project in terms of how successful information 
technology has been on the ground’ [39, p. 329].   However, as highlighted in the e-Government literature, “there is still 
widespread and continuing disagreement as to the factors and metrics to include in any formal ICT evaluation approach” 
[36, p. 160] and, therefore, little consensus in the literature on precisely what those primary components in e-Government 
evaluation should be.   This may in part be due to the differences in stakeholder interests and levels of capabilities required 
that is defined by the type of implemented e-Government project.  Moreover, with recent advances in information and 
communication technologies, the application of ICT in developing countries tends to a discussion of how the technologies 
can more effectively contribute to socio-economic development specifically in the achievement of outlined sustainable 
development goals [41] in sectors such as education and healthcare.  This adds a layer of complexity in the evaluation of 
e-Government projects where, traditionally, the majority of e-Government projects had “clearly identifiable socioeconomic 
costs and benefits, for example, gains in time or money to pay government bills, or to comply with taxes and other dues, 
or to obtain a registration certificate.” [39, p. 330], projects such as health information systems are more human 
development focused [39].  In addressing these challenges to e-Government evaluation, some researchers suggest a 
capabilities approach [39] to assess how the project meets development criteria where evaluation indicators include the 
ability of a community to “access information, process and evaluate information technology, and use it in the community 
members’ own lives” [39, p. 330].   This cursory review of the e-Government and ICT4D literature suggests that any 
approach to evaluation should not only focus on the interrelationships among core components in project design but also 
encompass multiple stakeholder perspectives.  Thus, in reflecting upon the different e-Government evaluation approaches 
proposed in the literature two key questions emerge: 

 What are the core underlying components for success in the design of an e-Government project? and  
 How are the inter-relationships among these identified components described?    

   The answer to these two questions are explored through a review of the e-Government and ICT4D literature, and thus 
contribute to the development of the conceptual framework.  This paper asserts by exploring these inter-relationships 

Table 1.  Key themes from e-Government literature 



 
 

through the conceptual framework at every stage of the life cycle, potential misalignments between the core components 
can be identified. In exploring the literature to identify the underlying components that are viewed as key to e-Government 

success, several key themes emerged.   The following sections discuss the six identified themes emerging from e-
Government research (and tangentially the information systems literature) and the ICT4D literature on core components 
underlying e-Government project design and implementation.  Table 1 summarises the key themes and sources from the 
literature. 
 
3.1 Information Infrastructure 
 
The important role of information and knowledge in determining the pace of technological advancement is highlighted 
throughout the e-Government literature [43].  These information networks facilitate capacity development among 
developing countries and also assist economies in their awareness of, and adaptation to, changes in the global environment; 
thus, playing a positive role in socio-economic development [44].  These networks underlie the information infrastructure, 
defined as “a set of interlocking institutions that together guide or constrain the behaviour of consumers, suppliers, public 
officials and citizens” [60, p. 19] and that which encompasses “the technologies, organizations and capabilities that 
facilitate production and use of ICTs” [61, p. 13].   Hence, the concept of an information infrastructure by definition, moves 
focus away from the underlying telecommunications infrastructure and information systems to also include the role of 
individuals in facilitating effective information and knowledge exchange networks.  Moreover, the information 
infrastructure is viewed as a key contributor to socio-economic development and to improving governance in developing 
countries through a number of mechanisms including: greater access to government services; facilitating participation in 
governance processes; rapid dissemination of news to the population; enhancing transparency and accountability of 
government and minimising barriers to participation in economic markets [44]. 
   Of note in the development literature is the concept of regional resource aggregation defined as a form of interdependent 
relations between states that share common experiences and interests for the purpose of working together to achieve 
commonly set goals [51, 58].    An in-depth discussion of the topic is not presented at this stage of our research; however, 
it is worth noting emphasis on the importance of shared values or characteristics for developing effective information 
exchange networks, what [62] appropriately calls the ‘preconditions of success’ or ‘factors that enhance the chances of 
success’, and that these factors range from the economic [63] and cultural [64] to the political [62]. 
 
3.2  Policy and Regulatory Frameworks 
 
The creation of an effective telecommunications policy and regulatory framework within developing countries is viewed 
as particularly crucial for promoting competition in markets that have traditionally been dominated by monopoly providers.  
“As legal frameworks and laws provide a range of civil and criminal penalties and enforcement procedures, they are 
particularly essential to advance the e-government development agenda of a country” [46, p. 1935].  As such, the policy 
and regulatory framework contributes to a reduction in the perceived risk of investment in regions such as Africa that have 
long been described as regions of high investment risk [65].  However, the telecommunications sector presents a particular 
challenge as it is a “moving target…it not only moves constantly ahead but it also shifts direction about every half century” 
[66, p. 19].  Thus, in responding to the dynamic ICT sector, an effective policy framework should focus not only on areas 
such as telecommunications policies and regulation, but also on improving technological capabilities through education, 
incentives for ICT usage, and other policies concerning access such as security and privacy policies [1].  Moreover, the 
underlying policy and regulatory framework, viewed as a key component in the success of an implemented e-Government 
project, should at a minimum: facilitate information-sharing across Government agencies [47], promote competition in the 

Key theme Source 
Information infrastructure: information 
sharing; information networks 
 

[42, 43,  44, 45,   46,   47] 

Policy and regulatory frameworks: ICT 
policy, education policy, telecommunications 
policy 
 

[1, 39, 46, 48] 

Technological capabilities: Staffing and 
skills; IT literacy 
 

[34, 42, 49, 50, 51, 52] 

Physical capital: ICT infrastructure; 
technologies 
 

[34, 42, 45, 48, 53, 54] 

Human capital: skills, individual 
capabilities 
 

[43, 54, 55] 

Social capital: social networks, relationships, 
community networks 
 

[47, 53, 56, 57, 58, 59]  

 



 
 

sector [67, 68], provide access to tools and education to enhance ICT literacy [69], improve access [70, 71] and support 
ICT integration in sector-specific areas such as healthcare [72, 73]. 
 
3.3 Technological Capabilities   
 
Woods [74] asserts that the “Information Revolution is more than the technology itself…integrated digital technologies 
(informatics) introduces a single tool with which to address a broad range of human and institutional development 
functions...it calls for allocation of resources to realize the potential of the technology and concepts” (p. 11).   Accordingly, 
within the e-Government and ICT4D literature, a country’s level of “technological capability” is another component used 
to evaluate the ability of the country to promote and sustain technological advancement [57].  The concept of technological 
capability therefore encompasses a broad range of definitions such as that which determines a country’s overall capacity 
to innovate using modern technologies or the capacity of the country to exploit the advantages of ICT and internet-based 
opportunities [75, 76].  The ICT4D literature typically considers technological capability under broad headings such as 
“capacity development”, “capacity building” or “capacity enhancement” thus emphasising the ability of actors such as 
individuals, groups, organizations, institutions and countries to perform specified functions, solve problems and set and 
achieve objectives, by acquiring the requisite skills and developing the capability to use those skills [77, 78].   Therefore, 
assessments of technological capabilities encompass the technological absorptive capacities of end-users, such that 
“individuals need to be aware of the e-Government solutions and/or applications available and be able to adopt and use 
them” [84, p. 23].  Nonetheless, many developing countries exhibit low levels of requisite technological capabilities and a 
perceived slow pace of technological innovation which may be attributed to many domestic factors including the cultural 
value systems, neglect of formal education, apathy towards research and development, slow socio-economic development, 
inadequate policies, lack of resources, improper allocation of resources, poor economic performance, lack of political will 
and a general disregard for innovation [51, 52].       Therefore, for the technological benefits of e-Government projects to 
be realised, the literature emphasises the need for developing countries to build capacities for exploiting potential 
technological advantages by increasing their level of technological capabilities, viewed as a scarce resource in many 
developing countries [61, 76]. 
 
3.4 Physical Capital 
 
Central to the development of a knowledge-based economy are the underlying technologies that are crucial “not only for 
the rapid dissemination of information and knowledge but also for the creation of a Web of relationships that transcend 
national borders and bureaucratic barriers” [45, p. 4].   We use the term physical capital in this context to encompass the 
information and communication technologies that are viewed as essential to the development of e-Government [54].   
However in the context of e-Government in developing countries the choice of adopted technologies is critical as these 
technologies should provide the most effective solution taking financial considerations (cost of the technology), 
environmental considerations (for example the terrain) or other infrastructural considerations (for example access to 
electricity).   The ICT4D literature therefore emphasises that the selection of appropriate technologies is apt in developing 
countries that may face access challenges to the fixed physical infrastructure and that more appropriate technologies such 
as wireless and mobile technologies serve as viable alternatives for expanding the fixed line network [25, 79].   
 
3.5 Human Capital 
 
Human capital, that encompasses the skills and knowledge possessed by an individual, plays a critical role in capacity 
development through its “availability as a collective resource and through specific, individual contributions” [55, p. 19].  
Inferentially, this suggests an increased need for higher levels of human capital as an economy becomes more knowledge-
intensive [74].  “Just as physical capital is created by changes in materials to form tools that facilitate production, human 
capital is created by changes in persons that bring about skills and capabilities that make them able to act in new ways” 
[80, p. S100]. The human capital factor, or specifically the accumulation of knowledge and skills of each individual which 
can be acquired through formal education, on-the-job learning and training [58, 81, 82], is highlighted in the ICT4D 
literature and viewed as a key contributor to collective technological progress within a society [43].      Moreover, human 
capital is viewed as one of the important determinants of e-Government development [54, 83] as “e-government services, 
to the extent that they use mainly text-based communication, assume a high level of literacy.” [83, p. 637] and further 
asserts that though the physical infrastructure facilitates the supply of e-Government, it is the level of human capital that 
determines its demand [83]. 
 
 
 
 
3.6 Social Capital 
 
More recent information systems literature places greater emphasis on a socio-technical approach to systems design and 
development that encompasses not only the technical factors, but also the human and social factors that may impact system 



 
 

design [54].  It is this social capital that is more apparent in developing countries [56], as it encapsulates traditional forms 
of knowledge transfer and is defined as “the ability of individuals within a group to form relationships of trust, cooperation 
and common purpose.” [58, p. 103].  Though authors remain divided about the exact perception of social capital or social 
cohesion within a society, few dispute its integral role in building capacity [53].   Authors such as Fukuda-Parr and Hill 
[77], Rodrigo [75] and Fountain [85] assert that this social capital is the foundational element for capacity development 
within a country and argue that small economies in particular are at a distinct advantage in establishing strong informal 
social networks, whether based on religion, cultural values, political affiliation, or economic status.  Lundvall [57] further 
emphasises that small economies are at a comparative advantage since they are better able to develop closeness in social 
relationships.   This argument is corroborated by Fukuda Parr and Hill [77] who state that “non-industrial societies have 
few formal institutions but they do have highly developed skills and complex webs of social and cultural relationships” (p. 
9) that they can tap into.     
   It would be remiss not to mention that a key theme underlying the ICT4D literature is a lack of consensus on exact 
measures of social capital (alternatively called social cohesion).  Woolcock [86] explicates three types of social capital - 
(1) ‘bonding’ social capital which refers to the relations between family members and close friends; (2) ‘bridging’ social 
capital which refers to the relationships forged between more distant acquaintances and colleagues such as in the diaspora; 
and (3) ‘linking’ social capital which emphasizes vertical linkages with external formal institutions – and attempts to 
highlight the necessity of each type in the development of human capital, and knowledge creation and transfer [80].  Yet, 
no single measure of social capital exists.  Unlike other forms of capital that use financial measures, social capital is defined 
by the type and extent of relationships among individuals.  Coleman [80] further emphasises the challenges in applying 
social capital measures - “If physical capital is wholly tangible, being embodied in observable material form, and human 
capital is less tangible, being embodied in the skills and knowledge acquired by an individual, social capital is less tangible 
yet, for it exists in the relations among persons” (p. S100).  Thus, in a review of the development literature, authors 
including Grootaert [56], Field [59], Fukuyama [87], Knack and Keefer [88], Narayan and Pritchett [89], Putnam [90] 
suggest that social capital can be measured by factors such as levels of trust in government and in communities, 
membership of organizations or different social groups, types of networks, network density and the characteristics of groups 
to which people belong.   
   
3.7 Summary 
 
In answer to the question - What are the core underlying components for success in the design of an e-Government project? 
– a preliminary literature review highlighted that six primary themes dominate the literature on exploring the success factors 
for e-government in developing countries.  The identified themes are: (a) Information Infrastructure; (b) Policy and 
Regulatory frameworks; (c) Technological capabilities; (d) Physical capital, (e) Human capital and (f) Social capital.  We 
therefore view these as the six components in e-Government design.  In the development literature, a combination of the 
latter three factors - human, social, and physical capital – are viewed as significant contributors to a country’s level of 
economic growth [56].  These forms of capital contribute to the overall investment in e-Government project development, 
and are as critical to its success as the level of financial capital. Therefore in answering the second question - How are the 
inter-relationships among these identified components described? – an understanding of the roles of human, social, and 
physical capital in contributing or supporting the development of the other components (that is Information Infrastructure, 
Policy and Regulatory Framework, and Technological capabilities) is sought.  The following section discusses these inter-
dependencies that emerged from an exploration of the ICT4D and e-Government literature. 
 
4 Interdependencies among components 
 
A clear distinction is made in the ICT4D and e-Government literature on the crucial role of social and human aspects in 
the development of information networks, policy and regulatory frameworks, and technological capabilities [53, 54, 75, 
77, 85].  Furthermore, the literature emphasises the underlying role of information and communication technologies 
(physical capital) in the development of these components [45, 91, 92].  The Information Infrastructure, Policy and 
Regulatory Framework, and Technological Capabilities are therefore viewed as the core components in e-Government; that 
is, the overall enablers, as their presence creates an enabling environment for e-Government project development.   To 
summarise the discussion from the previous section: 

 Information infrastructure – characterizes the underlying information systems and the impact of institutions, 
social networks, and policies on its development;  

 Policy and Regulatory Frameworks – encompasses an understanding of the policies (including ICT, 
education, and other policies), legal framework, international standards and the policy implementation process, 
and  

 Technological capabilities – describes the capacity of the society to exploit the advantages of information and 
communication technologies and/or Internet-based opportunities. 

   In a similar vein human capital, physical capital, and social capital are regarded as facilitators, or the building blocks for 
each component:   



 
 

 Physical capital – in the context of e-Government, physical capital refers to the underlying telecommunication 
networks or information and communication technologies for access; 

 Human capital – this describes the capacities of an individual such as the level of education, and  
 Social capital – this refers to the capacities developed through interactions within a community or society  

   However, what is evident from the literature is the uneven contribution of the different forms of capital – for example, 
the initial review of the literature asserts the crucial roles of social capital and human capital in the development of 
technological capabilities, and physical capital is viewed on the periphery; that is, it facilitates or enhances the roles of the 
other forms of capital. In the development of technological capabilities for e-Government, it is the physical capital 
(information and communication technologies) that make it easier to develop capacities through information and 
knowledge exchange.   We discuss these dependencies in more detail in the following subsections, highlighting the main 
components in e-Government project design and distinguish between the forms of capital that are the building blocks to 
each component. 
 
4.1 Technological capabilities: Social Capital and Human Capital 

 
There is a shift in focus in the literature, moving human capital from the periphery to the centre of economic growth theory; 
thus, increasing attention on the methods by which individuals in a society can accumulate knowledge and develop the 
requisite skills to sustain growth [8].   One of the primary contributors to capacity development is the presence of social 
networks as these networks facilitate the relationships that make it easier for people to collaborate [57, 58].   Likewise, the 
important role of social capital, the degree to which individuals in a community have cooperated for collective problem 
solving, is also asserted by Fukuda-Parr [77]: “capacity development is a larger concept [than human resource 
development]…. it refers not merely to the acquisition of skills, but also to the capability to use them… this in turn is not 
only about employment structures, but also about social capital.” (p. 10).    Thus, the pivotal role of social relations in 
acquiring information, building capacities and improving the quality of education in a society is underscored throughout 
the development literature [56, 80].  Moreover, social capital is viewed as a direct contributor to the creation of human 
capital [80], where social relations may promote interest in, and access to, information.  Hence, the level of technological 
capabilities is not only dependent on the abilities of human capital to exploit the advantages of ICT, but also on relevant 
information networks for capacity building.  Social capital contributes to the development of technological capabilities by 
facilitating the creation of effective networks for information and knowledge exchange.   
   Thus, requisite levels of technological capabilities are crucially dependent on the skills embodied by the individual, that 
is, the human capital and by social capital, the collective capabilities of a society or community.  Past research suggests 
that development of these capacities can be enhanced by the presence of information and communication technologies 
(physical capital) making it easier for individuals and societies to collaborate for information and knowledge exchange.  
We therefore propose that:  
The level of technological capabilities in a society is dependent on the human capital that may be acquired through the 
creation of relevant social networks. 
   Figure 1 offers a visual representation of the inter-dependencies between the three factors, highlighting the underlying 
roles of human capital and social capital in the development of technological capabilities. 
 
 
 
 
 
 
 
 
 
 
 Fig. 1.  Interdependencies – Technological capabilities (adapted from [96]) 
 
  
4.2   Information infrastructure: Physical Capital, Social Capital 

 
The rapid innovations in information and communication technologies has underpinned the expansion of the knowledge 
economy, providing more convenient and ready access to information. Expansion and long-term sustainability of the 
information infrastructure is therefore dependent on the underlying physical infrastructure [91, 92], that is, the technologies 
utilized in the creation of the underlying information and communication networks [61]. 

 “The development of the NII [National Information Infrastructure] in practice has encompassed technologies as 
diverse as POTS (Plain old telephone service), digital broadcasting, the Internet and other multimedia, in both the 
private and public sectors” [44, p. 54]. 

     However, the information infrastructure is not defined solely by the technologies; the importance of social networks 
among individuals for facilitating knowledge exchange cannot be underestimated [59, 81, 93].  An examination of these 
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networks in the context of e-Government therefore seeks to understand the role of community (and other support networks) 
in facilitating and enhancing information and knowledge exchange among individuals.  As Bowles and Gintis [94] assert, 
that “communities can sometimes do what governments and markets fail to do because their members, but not outsiders, 
have crucial information about other members' behaviours, capacities, and needs” (p. F423).    The underlying assumption 
is the pivotal role of community relationships in enhancing information and knowledge networks and thus, by extension, 
the role that such relationships play in supporting e-Government activities. Thus, we propose that: 
The underlying physical infrastructure and the level of social capital influences the creation and sustainability of effective 
information networks to support e-Government. 
   Figure 2 offers a visual representation of the inter-dependencies highlighting the underlying roles of human capital and 
social capital in the information infrastructure and the supporting role of human capital. 
 

 
 
 
 
 
 
 
 
 
 

Fig. 2.  Interdependencies – Information Infrastructure (adapted from [96]) 
 

4.3  Policy/Regulatory Framework: Human Capital, and Physical Capital 
 

The importance of an effective policy and regulatory framework is well-documented [1, 46]; however, the benefits of such 
a framework can be severely undermined if regulators lack the training, resources, or motivation to implement it [95].   
Furthermore, developing countries may be slow in perceiving or reacting to events within the international system because 
of their lack of resources, especially of individuals who have the capabilities to navigate complex regulatory processes 
[95].  Thus, human capital plays a critical role in ensuring that effective policy and regulatory frameworks to support e-
Government are developed.   What is evident is that the design of any policies is determined and shaped by the type of 
adopted technologies.  Such policies may be general information and communications policies that facilitate access to and 
use of the information, or sector-specific such as policies in healthcare and education that may offer safeguards for security 
and privacy of data.  Thus, we propose that: 
The adoption of ICT is facilitated by the policy and regulatory framework, and the types of implemented policies are 
influenced by the available level of human capital for policy design and implementation. 
 

 
 
 
 
 
 
 
 
 

Fig. 3.  Interdependencies – Policy/Regulatory Frameworks (adapted from [96]) 
 
4.4 Summary 

 
This section reviewed the literature to gain an understanding of the interdependencies and interrelationships among the 
core components in e-Government.  The literature highlighted the primary components of technological capabilities, 
information infrastructure, and policy/regulatory frameworks.  Development of each of the components are dependent on 
a combination of forms of capital, identified as: human capital, social capital and physical capital.   A review of the e-
Government and ICT4D literature emphasised the crucial role of a combination of two forms of capital to the development 
of the components, with the third form of capital serving in a supporting role.   The following section merges the results of 
this section in the development of the conceptual model. 
 
5 Conceptual framework 
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The review of the e-Government and ICT4D literature identified the core components that are influential in e-Government 
project design and highlighted the interdependencies among the factors that support the development of these core 
components.  These relationships are shown in the developed conceptual framework that highlights the interdependencies 
and interrelationships among these components.  Conceptually, the framework aims to draw focus upon those 
interrelationships among core defining components that are influential in project design and, thus, helps to identify where 
misalignment may occur that can ultimately lead to project failure. The conceptual framework, visualised in Figure 4, 
highlights the dynamic, multi-dimensional nature of research into e-Government project design and benefits from 
theoretical foundations in the ICT for Development and e-Government literature.   To understand these interdependencies 
within a wider context, the authors intend to analyse this framework using data from an existing e-Government project in 
order to obtain conclusions leading to the development of the conceptual framework.  Thus, initial research will focus on 
an in-depth case study that will lead to drawing relevant conclusions that can further refine the conceptual model and extend 
the research to an examination of the framework within the context of a developing country.   
   The conceptual framework underscores the multi-dimensional approach to e-Government design and evaluation, 
highlighting the core components – namely: technological capabilities, information infrastructure and policy frameworks 
– and the combination of supporting factors that are required for their development.   Thus, technological capabilities lie 
at the intersection of human capital and social capital as, without the development of either, sustainability of adequate 
levels of technological capabilities is unlikely.  Conversely, the framework helps to identify those components that are 
most influenced by changes in the underlying factors of physical capital, social capital and human capital.  Therefore, any 
approach to e-Government requires a systemic approach in examination of these factors and address any imbalances in 
requisite levels for e-Government success as the framework brings focus to those areas where misalignment may occur; 
for example, where levels of human capital do not sufficiently satisfy the technological capabilities required for the e-
Government project or, conversely, where the project does not adequately help to achieve desired goals in increasing human 
capital.  Moreover, any such analysis of these components should proceed in parallel as the components exhibit close inter-
dependent relationships. 
   Therefore, in examining each component, several questions need to be addressed; thus, the following paragraphs briefly 
discuss some questions that may arise when examining its role in e-Government.  By no means exhaustive, the questions 
highlight the interdependencies in the relationships between the respective components: 
 

1. Information infrastructure: 
What is the existing underlying physical infrastructure? 
What information networks have been created to support information/knowledge exchange? 
Has social capital played a role in the development of these networks? 
What is the role of these networks in developing technological capabilities?  
 

2. Policy/Regulatory framework 
What policies have been developed to support the implemented project? (and tangentially, how have the 
implemented policies facilitated, or hindered, the sustainability of the project?) 
What are the capacities for policy design? 
Who are the key policy decision-makers? 
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Fig. 4.  Conceptual Framework for e-Government design (adapted from [96]) 
 



 
 

What is the policy design process? 
Who are the primary stakeholders and what are their roles in the process? 
How does the process affect or impact on the adoption of technologies? 
 

3. Technological capabilities 
What is the existing level of technological capabilities (including access to requisite technologies)? 
What is the existing level of social capital? 
How are capacities and stakeholder expectations determined prior to project design? 
What initiatives have been promoted to support the development of capabilities? 
What are the initial stakeholder requirements? 
Do stakeholder expectations align to project outcomes? 

 
   The initial research will examine the design and implementation of a single e-Government project within a developed 
economy. Though there are inherent differences in institutional structures, culture, policy and regulatory frameworks, 
socio-economic characteristics and technology capabilities, examination of the central components within the context of a 
developed economy provides a constructive platform for further refinement of the conceptual framework.  However this 
research will then be extended to developing countries, to focus on the inherent characteristics these countries leverage to 
take advantage of the opportunities offered by the introduced technologies. 
 
6. Implications, Limitations and Future Research Directions 

 
This paper developed a conceptual framework to examine the interdependencies among factors in the design and 
development of e-Government projects by exploring the e-Government and ICT4D literature.  The complexities of this 
multidimensional approach to e-Government are apparent but, as this paper asserts, adopting such an approach helps in 
identifying any misalignment between stakeholder needs and the implemented technology.  As Baxter and Sommerville 
[97] assert “the failure of large complex systems to meet their deadline, costs, and stakeholder expectations are not, by and 
large, failures of technology.   Rather, these projects fail because they do not recognise the social and organisational 
complexity of the environment in which the systems are deployed” [p. 10].  Thus, complexities and questions in the design 
and evaluation of e-Government using this framework are evident.  For example, complexities arise in deciding approaches 
to stakeholder identification.  Qualitative techniques such as interviews (including focus group discussions) may be 
required to effectively collect data from stakeholder groups; however, once those stakeholder groups have been identified, 
how will users be selected to participate?  Or, in examining the processes for policy design and implementation where 
multiple disparate Government ministries and departments are involved and/or require a protracted ratification through a 
central ministry, how can capacities for policy development be effectively determined? Further, as the literature showed, 
social capital poses a significant challenge as there is little consensus on structured approaches to its measurement.  
Moreover “if the dominant definition of social capital is in terms of networks and norms, the question of how to strengthen 
these is an open one” [98, p. 24] 
   In adopting the structured-case method approach, continued research in the area will include the collection, analysis and 
interpretation of data from research conducted on e-Government projects in developing countries to help further refine and 
redefine the framework. Application of the framework using qualitative and quantitative data gathered from the case studies 
will require an examination of each of the components and include further exploration of the literature for in-depth analyses 
of the existing theoretical models and approaches to measures for each of the components. As the framework is intended 
to examine these issues through the entire systems life cycle, and further to post-implementation activities, continued and 
future research will examine longitudinal studies of e-Government projects.  To further refine the model, future research 
will be conducted using projects across multiple sectors and encompassing multiple stakeholder groups. 
   However, the application of the framework is not without its limitations.  The framework omits extraneous factors that 
though discussed in the e-Government literature as influential in success or failure, are not only difficult to define or 
measure but also difficult to encapsulate within the formal framework.  These factors include the pervasiveness of political 
corruption [24] or end-user trust and confidence in Government agencies [26].   In refining the framework, these extraneous 
factors may need to be included in future successive iterations.  Grimsley et al [16], for example, emphasise that levels of 
social capital help to build end-user trust in e-Government and contrariwise.  The conceptual framework, however, is a 
broad starting point to a discussion and exploration of these issues and we posit helps bring added focus to e-Government 
design and evaluation processes. 
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