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ABSTRACT 

This paper presents an Integrated Information and Communication Technology Development (IICTD) framework that 
developing countries can use to measure the ICT initiatives undertaken both sectorally and nationally. The paper 
draws concepts from a large repertoire of digital development models developed by various researchers in the 
information society. The paper uses the Digital Opportunity Initiative (DOI) framework by Accenture et al (2001] as a 
base model and systematically carries out content analyses of twenty six models and composite indices for ICT 
development measurement drawing similarities and differences in the variables. The original variables of DOI 
framework are retained while the variables from other models that do not appear in the DOI framework are 
incorporated to form the IICTD framework. The policy portion of the IICTD is tested on Kenya and results output 
indicates the commitment of the stakeholders in creating an enabling environment for ICT to thrive. 
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1.0 INTRODUCTION 

The IICTD integrates variables, identified by various models in ICT development, under five categories namely 
Infrastructure (I), Human Capacity (HC), Enterprise (E), Content and Applications (CA), Policy (P) and Strategic 
Compact (SC). The categories used are similar to those used in the DOI framework by Accenture et al (2001) because 
it is used as a reference model upon which all the rest revolve. 

ICTs are technologies that include a varied set of goods, applications and services that facilitate collection, storage, 
processing, transmission, communication and presentation of information by electronic means. The information can 
take the form of voice, data, text and images (Albright 2005; Gripenberg 2004). This broad definition encompasses 
the full range of ICTs from radio and television to telephones (fixed and mobile), computers, satellite and wireless 
technologies and internet.   
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There is a belief that digital empowerment of society could become the cornerstone of development in the information 
age. Economic and social empowerment today rests on the ability to access, gather, analyze and utilize information 
and knowledge to widen individual choices for political, economic, social, cultural and behavioral decisions. ICTs are 
the conduits which transmit information and knowledge and they are central for building knowledge societies (I-Ways 
2005; Bijker et al 1987; Orlikowski 1992).  

The revolutionary potential of ICTs lies in their capacity, with appropriate content and applications, to 
instantaneously connect vast networks of individuals and organizations across great geographical distances 
(Gripenberg 2004; UNDP-APDIP ICT4D 2004) and potential to facilitate creation of more and better knowledge and 
enabling existing knowledge to be better accessed (Mokyr 2000). 

Over the years ICT has experienced what is known in the technical domain as convergence where we have seen the 
old technologies merge with the newer technologies, the radio, television, internet, computing have converged (Asian 
Development Bank Institute 2001). This description of ICT together with the concept of convergence is what forms 
“ICTs” referred to in this paper.  

In trying to analyze the impact of ICT on firms, organization and countries researchers have adopted diverse 
conceptual, theoretical and analytical approaches and employed various empirical methodologies at multiple levels of 
analysis. The literature includes contributions from several academic disciplines in addition to information systems, 
including economics, strategy, accounting and operational research. Although knowledge has been enriched by such 
diversity, an ancillary consequence has been separate research conversations, hampering cross-pollination of ideas 
and findings (Melville et al. 2004). The struggle by ICT development scholars with various multi-disciplinary 
approaches will undoubtedly continue but this paper makes a contribution by presenting the IICTD that represents a 
convergence of the many models that exist. 

2.0 REVIEW OF ICT THEORIES AND MODELS 

A large repertoire of models has been developed by various researchers in the information society. This models range 
from descriptive models (those that have not been tested by data), theoretical models (those tested at least once) and 
composite Indices (Pena-Lopez 2009]. Most of these models seek to define what ICT development is, or what is also 
referred to as the digital economy development and they mainly illustrate how ICT development or information 
society or digital economy has been modeled. 

One specific model is used in this paper as a reference point as it has been suggested as a development dynamic 
model whose modelers had a focus on ICT for development. Accenture, Markle foundation and UNDP created in 
2000 the Digital Opportunity Initiative (DOI), which is a descriptive model, to identify the role of ICTs in 
development. The DOI also referred to as the development dynamic was developed to help policy-makers to identify 
the main points to foster the development of ICTs and their impact of sustainable development (Accenture et al. 2001)    

The Digital Opportunities Initiative (DOI) framework has been offered to provide key strategic interventions to 
countries. The components of this framework are, policy, infrastructure, enterprise, human capacity and content and 
applications. DOI is itself a descriptive model which has not been tested against real data. Its main strength lays in the 
fact that it focuses on the intense use of ICTs to spur development. The proponents of the framework argue that used 
in the right way and for the right purposes ICT can have a dramatic impact on achieving specific development goals 
as well as play a key role in broader national development strategies (Accenture et al. 2001). They further argue that 
strategies of the use of ICT are not universal because countries face different circumstances. The key characteristic of 
this approach is its recognition of the need for flexibility with importance placed on different components depending 
on the region and the type of project.  

The models considered cover descriptive, theoretical and composite indices models of digital economy development 
(Pena-Lopez 2009). They include the Access Rainbow (Clement and Shade 1998), the Global Action Plan for 
Electronic Business (WITSA 2002), the e-Commerce Readiness Assessment Guide (APEC 2000), Readiness Guide 
for Living in a Networked World (CSPP 2000), the e-Readiness Guide (GeoSINC 2002), the Models of access 
(Warschauer 2002; Warschauer 2003a; Warschauer 2003b), the Horizontal layers, Vertical sectors and diagonal areas 
of the Information Society (Hilbert and Katz 2003), the Real Access Criteria-e-Readiness Assessment (Bridges.org 
2002), the Comprehensive Metric (Barzilai-Nahon 2006), the Global e-readiness (McConnell 2000), the e-Commerce 
Readiness in East Asian APEC economies (Bui et al 2002), the InfoState Model (Sciadas 2002), the e-African ICT e-
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Index, (Gillwald and Stork 2007), the Technology Achievement Index (TAI) (UNDP 2001), the ICT Diffusion Index 
(UNCTAD 2006), the Digital Access Index (DAI) (ITU 2003), the Digital Opportunity Index (DOI) (ITU 2007a), the 
ICT opportunity Index (ICT-OI) (ITU 2007b), the ICT Development Index (IDI) ( ITU 2009), the Knowledge 
Economy Index (KEI)(The World Bank 2007), the E-Government Readiness Index (UNPAN 2002), the Information 
Society Index (ISI) (IDC and World times 1996), the e-Readiness Rankings (Economist Intelligence Unit 2000-2009), 
the Networked Readiness Index (NRI) (Kirkman et al 2002), and the Connectivity Scorecard (Waverman et al 2009) 

Each of these models focus on different perspectives of ICT development. For instance the Global Action Plan for 
Electronic Business (WITSA 2002) developed by the Alliance for Global Business (AGB) in collaboration with 
World Information Technology and Service Alliance (WITSA), an organization that has played an instrumental role 
in development of the information society. Its major focus is on the Enterprise and policy components of the DD, 
however it also tackles some of the other areas. With a great experience as practitioners in the ICT field and having 
dealt with governments in various countries the authors present a model based on trends, patterns and actual practices 
and how they can positively affect the development of ICT. They specifically make a call on establishment of the 
impact of ICTs on the economic and social aspects of communities through conducting studies. 

The e-Commerce Readiness Assessment Guide (APEC 2000) model developed by the Asia-Pacific Economic 
Cooperation (APEC) forum presents guidelines upon which specific countries could use to gauge their e-Commerce 
situations. The forum focused on national policies, level of technology integration and regulatory practices. The major 
contribution this model has towards the development dynamic is provision of possible measurements that countries 
can do on the components of the dynamic. The guideline acknowledges diversity in regulatory, social, economic and 
cultural frameworks therefore putting in cognizance the fact that different economies encounter different challenges in 
their quest for development of e-Commerce. 

The Readiness Guide for Living in a Networked World (CSPP 2000) model was designed as a self assessment tool to 
help communities gauge themselves to indicate how prepared they are to participate in a networked world. It was 
designed by the Computer Systems Policy Project (CSPP). 

Each of the models was developed with specific aims targeted for either communities or countries hence covering a 
diversity of aspects in ICT development. Section 3 presents an assessment procedure used on each of the models and 
presents the resultant IICTD. 

3.0 AN INTEGRATED ICT DEVELOPMENT DYNAMIC 

In this paper the reference model, the DOI, was compared against other models listed below and a variant model 
output as described in figure 1 output.  

A comprehensive review of the models (M) was done and gauged against the DOI development dynamic (DD) and 
new desirables aspects (A) identified added to the DOI DD to create new variant model (VM). The development of 
the variant model involved merging similar components and addition of new components. The flow chart given in 
figure 1 represents the procedure taken in reviewing existing models and picking new desired aspects that finally 
formed the Integrated ICT Development (IICTD) framework. 
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Figure 1: Flow Chart representing Models Review Procedure 

An IICTD framework was developed that incorporated factors from the other models. Section 3.1 to 3.6 presents the 
components of the IICTD framework.  

3.1 Content and Applications 

The DOI framework when addressing content and applications it focuses on relevance and usability issues that seek to 
ensure responsiveness of ICT content and applications to local user needs and environment. It also addresses language 
compatibility, affordability and development of applications to ensure appropriate application of ICT for development 
(Accenture et al. 2001) 

The Global diffusion of the internet model by Wolcott (2001) in addressing content and applications it focuses on 
sectoral adoption of ICTs. The Horizontal layers, vertical sectors and diagonal areas of information society model by 
Hilbert and Katz (2003) emphasizes applications in e-government, e-business, e-health, e-culture and e-media. 
Readiness guide for living in a networked world by CSPP (2000) in addressing issues of content and applications 
advocates for businesses to incorporate ICT into their operations for efficiency, schools should use ICTs to connect 
students, teachers and parents and they should also develop digital content and use ICTs for administrative purposes. 
It also advocates for government to be efficient internally and externally by employing ICTs. It posits that higher 
education sector should develop digital content and use ICTs for administration. 

The e-commerce readiness assessment guide by APEC (2000) addressing content and applications it that the economy 
should support the development of adaptive technologies and applications, that there should be electronic payment, 
online authorization and deployment of e-commerce solutions. That there should be legal recognition of electronic 
documents and signatures and existence of liability policies. 

On application of the flow chart in figure 1, the IICTDD Content and Application (CA) component derived is as 
shown in figure 2 which also shows the details therein. 
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Figure 2: The Content and Applications (CA) Component of the IICTDD Framework 
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The factors security and trust and ICT in everyday life are new aspects that do not appear in the DOI framework but 
are contributed by other models considered. The detailed contents of the DOI framework are similarly enhanced by 
analyzing the content of the other models. For example the aspect of relevance and usability under the DOI 
framework in details shown in o focuses on the first five factors i.e. encouraging content generators, virtual malls, 
dynamic content on all topics, encouraging web hosting and implementing national level local content and website 
awards. The last two factors, local content generated by citizens at all levels of society and interaction platforms are 
contributions from other models. The models are adding new major aspects of CA and also enhancing the details of 
those factors. 
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3.2  Human Capacity 

The DOI framework addresses development of human capacity as big contributor towards digital development. It 
focuses on developing a critical mass of core professionals with technical capabilities to provide and maintain ICT 
infrastructure and related services (Accenture et al 2001). It also focuses on encouraging development of a critical 
mass of entrepreneurs, technology users and interventions of the private sector in creating human capacity (Accenture 
et al 2001). 

The Global Action for Electronic Business model by WITSA (2002) model complements the DOI by addressing 
human capacity that is focused on promoting technical training and lifelong learning. It advocates for promoting both 
formal and non-formal skills development programs and supporting studies that analyze impact of ICT on socio-
economic factors. 

The e-Commerce Readiness Assessment Guide by APEC (2000) model similarly addresses issues of human capacity 
development. On its part focus is on schools access to internet, schools and education institutions access to the most 
recent technology and technological applications. It proposes assessment of the percentage of schools with computer 
education as part of curricula.  

Readiness Guide for Living in Networked World model by (CSPP 2000) focuses on three issues when addressing 
human capacity. One it advocates for assessment of schools access to ICT where it assesses number of computers in 
schools, physical access to technology and the types of computers. Two it advocates for enhancement of education 
with ICT where it focuses on training teachers to use computers and internet for the benefit of students, full 
integration of ICT in the learning process. Three, it advocates for training ICT workers in essential skills. 

The e-Readiness Guide (GeoSINC 2002) model also addresses development of human capacity as necessary to 
achieve ICT development. It advocates for public awareness programs and organizing of short courses for computer 
specialization with the help of international network companies and equipment manufacturers. 

The flowchart in figure 1 was applied to all the models and the Human Capacity (HC) component of the IICTDD 
designed as shown in figure 3 together with its details. 

 

Figure 3: The Human Capacity Component of the IICTDD framework 
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The models employed make a big contribution to the HC component. The DOI which acted as the reference model 
specifies three major aspects to be considered under HC. These are knowledge workers, intermediaries and 
technology users and entrepreneurs. The other four major aspects plus the detailed variables involved in the HC 
component are contributions from the other models. These aspects are social facilitation, enhancing education with 
ICT, developing ICT workforce and service and support. 
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3.3  Enterprise 

The DOI framework presents the development of enterprises as an important aspect of ICT development. Under 
development of enterprises the framework focuses on providing access to funding and credit financing, observing 
property rights and commercial law, establishing fair tax regimes, increasing access to relevant global and local 
markets and demanding stimulus. The Access Rainbow model by Clement and Shade (1998) also focuses on 
enterprises and like the DOI framework focuses on finance and credit, property rights and commercial law and access 
to both local and global markets. 

The Global Action Plan for Electronic Business model by WITSA (2002) encourages enterprise development by 
encouraging electronic business in production and distribution chains. The Readiness guide for living in a Networked 
World (CSPP 2000) model advocates for e-procurement, e-government, enabling innovation by enabling starting new 
business with minimal bureaucratic barriers and empowering consumers by enabling them to find information online. 

The flowchart in figure 1 is applied to all the models under consideration and the enterprise component of the 
IICTDD framework is as shown in figure 4 together with its details. 

 

Figure 4: The Enterprise Component of the IICTDD framework 
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Apart from the six aspects covered in the DOI framework under the Enterprise (E) component the E component of the 
IICTDD presents five more aspects contributed by other models. These aspects are ICT employment opportunities, e-
procurement, e-government, Business to Citizen (B2C) and economic and business environment. These aspects detail 
the factors to be considered under each one of them as shown in figure 4. 

3.4 Policy 

Policy in the DOI (Accenture et al. 2001) framework focuses on transparency and inclusion, regulatory framework, 
de-regulation and liberalization, institutional capacity and an environment of trust and security. 

The Global Action Plan for Electronic Business (WITSA 2002) complements DOI by detailing the specific policies. It 
tackles policies for most of the other components of the dynamic i.e. Infrastructure, Content and Applications, 
Enterprise, Human Capacity and strategic Compact. The contribution of this model is in the regulatory framework by 
focusing on protecting public interest, creating a good competition policy, creating open and competitive markets for 
provision of products and services at all levels of the information society, guarding intellectual property, enforcing 
technological neutrality, developing means of avoiding and settling commercial disputes between competitors by 
developing fair dispute resolution mechanisms, encouraging telecommunication liberalization, determining 
jurisdiction and applicable law in cyberspace, setting friendly taxation and tarriff regimes and using government as 
model users. The global action plan for electronic business also contributes to policies governing content and 
applications. Some of its contributions include: Protection of personal information, use of self-regulatory solutions 
and technological innovations that empower the user, protection of personal information in a way that does not 
prevent trans-border data flows, businesses should be encouraged to develop their own contracts and codes of conduct 
and seek endorsement from their governments, electronic validation mechanisms should be put in place, legal validity 
of electronic signatures, interoperability of certificates and electronic signatures, accreditation arrangements be 
enforced, certification practice statements based on internationally recognized best practices should be set up. 
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The e-Commerce Readiness Assessment Guide (APEC 2000) makes contribution for policies governing infrastructure 
and enterprise measures. These policies include how the telecommunication market is characterised (monopoly, 
duopoly, oligopoly, multiple licensed companies, open and effective competition), how the telecommunication 
market is regulated-(independent regulator, clear separation between telecom operators and regulator, regulator with 
authority to enforce pro-competitive principles), to what extent the government adopts international principles that 
facilitate the development of global services and ensure a level playing field for all providers (market commitment 
through World Trade Organization(WTO), complete adoption of regulatory principles), whether the economy has 
acceded to WTO Information Technology Agreement (ITA) in order to enable optimal market conditions and prices 
for technical equipment, whether foreign providers are allowed to participate in the market of wireless communication 
services, whether licensed spectrum is used for internet access, the number of spectrum bands used for internet access, 
whether the economy is open to foreign investment in wireless telecommunications, the number of licenses 
present(cellular, PCs network, packet data network), existence of a targeted public budget- universal access plans, 
position of the country on Intellectual Property(IP), country’s’ adoption of World intellectual Property Organization 
(WIPO) treaties on copyright and related rights, endeavors to avoid double taxation, introduction of taxes and tariffs 
on cross-border e-Commerce. 

Applying the flow chart on all the models considered yielded figure 5 together with its details that represents the 
policy component of the IICTDD framework. 

 

 

Figure 5: The Policy Component of the IICTDD Framework 
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The DOI framework highlights four aspects that are transparency and inclusion, regulatory framework and 
institutional capacity. The other four that appear in figure 5 are highlighted by the other models. These are developing 
an environment of trust, friendly tax regime, develop a secure environment and business and economic environment.  

3.5 Infrastructure 

Infrastructure as posited by the DOI framework focuses on two items which are one, focused capacity that seeks to 
develop a strategically focused network infrastructure capacity for key sectors and two, it focuses on universal access 
to promote ubiquitous access (Accenture, 2001). 

The Access Rainbow by Clement and Shade (1998) when considering infrastructure it focuses on the importance of 
carriage facilities, devices and software. The Global Action Plan for Electronic Business (GAPEB) (WITSA 2002) 
digital model when considering infrastructure focuses on interoperability and adherence to standards and convergence 
of technologies. The e-Commerce readiness assessment guide model (APEC 2000) on the other hand when 
considering infrastructure focuses on access where it talks of aspects like number of telephone lines per 100 people, 
percentage of population  in economy with digital wireless Personal Computers (PCs) and percentage of population 
with access to internet. It also focuses on speed and functionality where it considers highest connection speeds 
supported by infrastructure. It focuses on price where the pricing structure of Internet Service Providers (ISPs) is 
considered. This model also focuses on reliability of infrastructure, availability of terminal equipment and 
interconnectivity and interoperability. Applying figure 1 on all the models yields the infrastructure component of the 
IICTDD as shown in figure 6 with its subsequent details. 
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Figure 6: The Infrastructure Component of the IICTDD Framework 
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The DOI framework focuses on two aspects of Infrastructure (I) namely relative ubiquity and strategically focused 
capacity. The rest of the aspects in the I component of the IICTDDD in figure 6 are highlighted by the other models. 
These factors are price, speed and functionality, networked places, availability of terminal equipment, interconnection 
and interoperability, reliability and non-IT services and distribution channels. They also specify the details of each of 
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the aspects as shown in figure 6. The models also enhance the details in relative ubiquity, whereas the DOI 
contributes i-vii of the factors, the other models contribute viii-xxviii of the factors. 

3.6 Strategic Compact 

The strategic compact component of the IICTDD remains similar to the one in the DOI (Accenture et al 2001) 
framework. 

 

 

Figure 7: The Strategic Compact (SC) Component of the IICTDD Framework 

The aspects under strategic compact are strategic alignment, collaborative partnership, vision and leadership and 
coordinated action. These factors would depend on the extra effort governments and communities would put in to 
ensure that ICT projects are successful. 

4.0 VALIDATION OF THE IICTD FRAMEWORK 

The Policy component of the IICTD was validated against Kenya. The data on the policy component in Kenya was 
obtained using secondary data from policy documents posted on the website of the Ministry of Information and 
communication and those printed by the government printer. The research was also informed on the current position 
of ICTs from the KICTANET mailing list archive. KICTANET is a mailing list which brings together many 
stakeholders in ICT in Kenya. It was founded by the Ministry of Information and Communication. Its mandate is to 
run debates on policy issues concerning ICT in the country and run structured discussions. The researcher was 
privileged to access the longitudinal archive data of the mailing list through one of the members. Sections 4.1-4.7 
below give results for the policy component captured earlier in figure 5. 
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4.1 P.1: Policy: Transparency and Inclusion 

 
Table 1: Policy Results for Enabling Environment, Consultation and Sharing of ICT Policies 

Table 1 shows the effort made in creating a consultative environment where key stakeholders in ICT are involved.  
For example part 1.ii indicates effort towards formation of working committees and stakeholder brainstorming 
sessions for discussion of bills and agendas in ICT. 

Table 2 indicates a deliberate effort made in making policies accessible to the public by gazetting key policies and 
bills. Interaction with the public is achieved by creation of a web platform where policy discussions are done in a 
systematic way. 
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Table 2: Policy Results for Access to Policies, Interaction with Public and Access to Public Information 

4.2 P.2: Policy: Regulatory Framework, De-Regulation and Liberalization 

Table 3 exposes the good ideas implemented by the government but also raises the concerns. In part 2.i of table 3, the 
good ideas include the universal access fund set at 1% of telecommunications company gross revenue. This helps the 
places that are remote to be connected. One of the concerns raised is the level of independence of Communications 
Commission of Kenya (CCK) on issues of liberalization. Stakeholders felt that by the government appointing board 
members, then their independence of carrying out their mandate is questionable. On issues concerning adoption of 
international principles, section 2.v of table 3 reveals that Kenya is a member of International Telecommunications 
Union (ITU), WSIS and World Trade Organization (WTO), hence implementing international principles. The other 
details are as listed in table 3. 
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Table 3: Policy Results for Liberalization and De-regulation, ICT Surveys, Market Structure, Telecoms 
Market Regulation and adoption of International Principles 

4.3 P.3: Policy: Institutional Capacity Necessary in Governance 

Kenya has done well in building the institutional capacity necessary in governance. 

 

Table 4: Policy Results for Agencies for Monitoring ICTs and Forum for Engagement with Consumers 

Table 4 shows several bodies that monitor the telecommunications industry. These are as listed under part 3.i of table 
4. There exist also a number of forums for engagement with consumers who include ICT consumers association of 
Kenya and Computer Society of Kenya (CSK). Others are as shown in part 3.ii of table 4. 
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4.4 P.4: Policy: Developing an Environment of Trust 

Table 5 and table 6 summarize the measures the Kenyan government has put in place to ensure that an environment of 
trust is created. The results also indicate some crucial concerns raised by the public. For example in part 4.i on 
establishing national security policies and appropriate cyber laws, Kenya has Data Protection Bill, Child Online 
Protection Guidelines and Kenya Communication Amendment Bill. It has also enforced registration of mobile phones 
so that prevention of crime is achieved. Other interventions made are as summarized in table 5 and 6. 

 

Table 5: Policy Results for National Security Policies, Policies for Convergence of Technologies, Government 
National and Regional Networks and Competition Policy 
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Table 6: Policy Results for Dispute Resolution, Codes of Conduct, Accreditation Programs and Intellectual 
Property 

4.5 P.5: Policy: Friendly Tax Regimes 

Table 7 shows the tax regimes the Kenyan government has adopted to ensure friendly taxation. These include waiving 
duty on telecommunication equipment and offsetting taxable incomes for ISPs and telecommunications companies. 

 

Table 7: Policy Results for Friendly Tax Regimes 

4.6 P.6: Policy: Developing a Secure Environment 

 

Table 8: Policy Results for Electronic Validation Mechanisms and Management of Domain Name System 

Table 8 part 6.ii shows that in the KCA 2008 it provides for laws on electronic transactions and signatures. Part 6.iii 
shows that Kenya is a member of ICANN for management of domain name system. 

4.7 P.7: Policy: Business and Economic Environment 

 

Table 9: Policy Results for Perceived Political Risk and Predictability of Legal Environment 

Table 9 captures actions done to mitigate perceived political risk. Some telecommunication companies are concerned 
about censoring of content by the government and some are concerned with physical destruction of 
telecommunication installations. 
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5.0 DISCUSSION AND CONCLUSION  

The IICTD provides researchers with a framework with which to measure ICT development in countries and 
communities. It integrates in one framework key aspects of infrastructure, content and application, human capacity, 
enterprise, policy and strategic compact variables that have been highlighted as important in order to achieve ICT 
development. The IICTD framework reconciles models for ICT development proposed by various researchers into 
one framework. It provides a means for an in-depth analysis of what is needed. IICTD is a framework that is 
measurable, as in the case of the policy component, and effective. 

Further research would focus on testing of the remaining components of the IICTD framework on countries. 
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