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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 (1), 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 11ICTD 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 (1ICTD) 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

t

(1) Penetration of ICT devices i the society | (vii)Fully networked computers | (xv) For COTTMUNItY bazad
(wireless phones, mobile phones) m offices organizations to  use the

(it) facllities like cybercafés, telecemtres, | () differemt office  locations netwotk to engage people and
community  tramimg = centres and connected aval services.
community mformation centres (x) Most  employess  with | (xvi)For govenment to be efficient

(itf) Strategies for drawing people to use the mtemet access mternally and serve citizens
facilities. (xi) Own emzil addresses. extermnally.

(iv) Demographics of mtemet users (Women, | (zi) Businesses to mcorporate | (xvi() For  higher  education,
physically  diszbled, racial and ethmic ICT mte aspects of them digitz] content and
minorities) operations, for efficiency, for adminiztration.

(v) Organizations present online mnovation. (xviif) The govemment to put

(vi) Government offices and businesses usimng | (ziii)Schools wuwsmg ICT: to place Manzgement Information
ICT connect students,  teachers Systems (MIS) and mtranets for

(vit) Incorporation of ICT mto core processes and parents, develop digitzl creating a2 collaborative work

content and for ENVIrONmEnt.

administrative purposes. (xix)e-Govemment and extransts for
(xiv)In health to contact patients transparent public

pnline and perform zdministration

consultation and procedures | (xx) Encourzge Sectoral absorption

online. of ICTs

International Journal of Computing and ICT Research, Vol. 7, Issue 2, December 2013

71




r

(i) Encourage web presence for domestic corporations, zcademic mstitutions and govemment agencies

(i) Development applications: Interactive media and distanes leaming for both formal and mformal leammg

(i) Support the development of adaptive technelogies and azpplications (touch screems, special kevboards, spesch
tzchnologies)

(1v) Existence of electronic payment

(v) Online suthorization and settlement of e-commercs transactions

q

(i) DJdonitor telecommumication prices. Bridge differentizls m wban and rural areas.
(if) Waive taxes on personal computers.

(iif} Encourage flexible payment schemes for purchaze of personal computers.

(iv) Encourage the estzblishment of cyber cafés/telecentres

5

(1) Existence of lishility pelicies-balanced lishility selutions ISPs should not be expectsd to carry burden of bemg
held liable for zll conteant nor should they be foreed to control 2ll

(i) Content should comply for law enforcement

(i) Self-regulztion combmed with user empowermg technologies to provide z balanced and flemible solution to
content control

(iv) There should be self- regulatory system for privacy protection based on self regulatory codes..

(v) Consumer confidence- enforcement by techmical mesns through strong encryption, electronic authentication.
Through user empowsrment, quality lzbels, comparative reports, mdustry zecreditation programs, track record of
online transactions, codes of conduct.

(vi) Transparency m markset enhanced by mdependent agencies dediczted to mzkmg amd publishimg markest
evaluation.

(vit) Existence of altemative dispute resolution and mediation for resclving consumer complaimts

lu]

(i) Encourage content generators (for example, local media) to provide content on the web

(i) Encourage the development of “virtuzl malls” showcasmg storefronts and products (for domestic and
mtemationzl benefit).

(1) Dynamic content on local topics

(iv) Encourage web hosting and server hosting services (usually within zcademic centres).

(v) Implement national-level local content’ website awards

(vi) Local content generated by citizens at 21l levels of society

(vit) Interaction platforms such as chat rooms, onlme mtersst groups, special mterest software, lstservs
and websites available

P

(1) Encourage the development of local language.
(i) Encourage utilization of bilmguzl options on all govemment
websites (for domestic and mternational use).

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
etal 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.

Human Capacity

1) Service and 2)Enhancing 3) Social 4) Entreprenewrs: Develop a 5) Intermediaries 6) Developing

Support education with ICT facilitation critical mass of motivated and  technology ICT work force
entrepreneurs  with  business users [
expertise  to leverage new m
opportunities

h i j

T)Knowledge
k Workers

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
[ICTDD framework is as shown in figure 4 together with its details.
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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.

POLICY

o 7)  Regulatory 3)  Institutional 4) Develop an 5)  Friendly 6)Develop a 7) Business
) ranspérenc} framework, De- Capacity necessary environment Tax regimes secure and economic
and Inclusion regulation and in govemance of trust Environment environment
liberalization
a d
b c e f g

Figure 5: The Policy Component of the ICTDD Framework
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(i) Establish nationzl security policies and | (vit)Ensure Technological nentrality
appropriate cyber laws. (i) Develop meanz of aveiding and setlmg commercizl disputes
(i) PFeview emistmg labor laws to remove between competitors, develop fair dispute resclution mechanisms
existing barriers for workers to be able to and determining jurisdiction and applicable law m cyberspace.
leam and share i ICT: (%) Transparency and availability of proprietary and best practice legal
(i) Appropriate policies to  deal with terms, model contracts gtp
convergence of technologies (xi) Businesses should be encouraged to develop their own contracts,
(iv) Governments to secure their own national codes of conduct and use of self-repulatory solutions and sesk

and regional networks.

(v) Protect public mterest

(vi) Creatz 2 good competition policy

(vit) Create open and competitve markets for
provision of products and services at zll
levels of the information society

endorsement from their govemments.

(xit) Accreditation  arrangements be  enforeed,
certification  practice  statements  based
recognized best practices.

(xiti) Position of the country on Intellectuzl Property (IF), country’s’
adoption of World mtellectual Property Organization (WIPO)
treaties on copyright and related rights.

availzbility of

on  intemationally

f

{DProtection of personal mformation should not prevent trams-

border data flows

(i) Electronic walidastion mechanizsms, legal wvalidity of electronic
signamires, mteroperzbility of certificates and electronic signatures
(it))Good management of Domam Name System and development
of policy m collzborztion with Internet Corporation for Assigned

MNames and Numbers (JCANN).

(1v) Ensure cyber-Security

(v) Appropriate legislation znd resources in place to
mvestigate and prosecute cyber attacks

(vi) Enterprises to put @m place data storage
requirements  that support zppropriate  co-operation
with law enforcement to enhance security

(vit) Promotion of techmology and services to emsure
gecurity

|

border e-Commerce

(1) Ensurs friendly taxation and tariff regimes
(1) Awveid double taxation, mtroduction

of taxes and tariffs on cross-

b

[} Careful planning on phases of liberalization and de- | (w) How the telecommunication market i3 regulated-
regulztion has to be undertzken m order not to f211 (mdependent regulator clezr seperation between telecom
under the contrel of foreign corporations, as operators and regulator, regulztor with authority to
govermments depend on domestic telecommunication enforce pro-competitive principles)
revenues to fund nationsl programmes. (v) Govemnment adoption of mtemationsl prmeiples that

(ii) Initiate an chjective study to determine at what level facilitate the development of global services and ensurs 2
and i what areps deregulation and liberslization level playing figld for 2l providers (market commitment
should be undertsken to ensure that the present and through World Trade Orgenization-WTO, complets
future needs of the populace are met zdoption of regulatory primeiples)

(i) How the telecommunication markst i3 characterized
(monopoly, ducpely, oligopely, multiple licensed
companies, open and effective competition)
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(1) PRecognize the mportance of an ensblmg environment for | (vi) Conduct zssessments of public perception on levels
the suceess of ICT for development. of transparency and efficiency of civil servants.

(i) Engage and fzcilitete consultative processes with 2l | (vil) Address grisvances at the mmisterial level
stzkeholders m the develepment of national strategies,
zgendas and policies. (vit)Review the pros and conz of having 2 domestic

(it}) Publizsh and share national ICT policies and agendas m monepoly of the telecommumication  industry.

~ the public domaim. _ (ix)Keep i mind that needs differ at different levels of

(iv) ]_E.r;_su.re access to decrees. policy papers and other national development.
mformation. . . .

(v) Encourage the process of mteraction with the public via (=) Iiﬂpr':."e . EC.CEfSSib'IliFj nmn .a]f?‘““m!l. pubi:c
email and f s on the Intemet. f! mmistration. mformation, especially to citizens who

ive m rural areas

g

() Percerved political risk . (wii) Credit card usage

() Predictability of thelegal environment (viii)  Credit card processing protocols

(@1{} gﬂundness c-ff ecq-nu-rl&@c and mOnEtary policies (ix) Access to credit

(i) Openness to foreign direct mvestment (x) Entrepreneunal culture

(v) Convertibility of local currency A ta]

(vi) Restrictions on capital flow [x;j.n ceess to start vp capita .

(xil) Begulations and restrictions on small businesses
C

(i} Establish a beody or agency to monitor the
telecommunications and ICT ndustry.

(i) Establish a fonum for engagement between consumers,
the private sector and govemment to address issues.

(ii1) Be-visit legal frameworks to ensure their continued
applicability.

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

wireless or other system as direct PC.

Percentzge of populstion i economy with digital

wireless or direct PC.

(=) Percentzge of economy accessible to cable

(xi) Percentzge of population with access to mtemet viz
czble.

(=iif) Ligences, of radie spectrum for voice, data and video
network aceess as zltemative for wire line local loop
o 1ast mile

(x#v) Presence of restrictions to ISPs (ndrviduzl licensze,
class license, types of services, normal competition
rules.

(=)

D
[{] Promote community tglecentres projects morural areas | (mv) Number of ISPs
to ensure last mile connectivity and simple community | (o) Freedom of customers to choose I5Ps, regulated service,
zccess solutions for people without means to equip pricing package
themzelves. (zviflls access unbundled (without purchasing other services)
(ii) Encourage pilot projects with mnovative technelogies. | (owii)  Number of mtemst hosts 25 percentage of
(it} Explore parmerships with the private sector and population
encourage telecommumication fums to explore'expand | (xix) Estmated number of people who access mtemst per
mto rural areas and beest ICT mfrastructurs for tax account
rebates. (7x) Percentzge of businesses accessing intemet.
(iv) Estzblish parmerships with NGOs engaged m | (i) Intemet sites with Securs Socket layer (S5L1) with third
awareness and innovative projects. party certification
(+) Enzure that telecommunication costs are affordzble to | (oiiPresence of Secure Electronic Tranzaction (3ET) and
the mazzas. Secure Electronic Commerce Environment (SECE)
(v{) Improve communication mmd mformation flow for | (miii)  The pwrpeses for which the mtemet is used by
better research and extension service linkages. mdividuals (emazil, random swrfmg, catzlogus =nd
(vif) Increzse coordmztion of donors and mformation flow product search, low wvalue tramsaction, high wvalue
among donofs. transaction.)
(viif) Tele density: number of telephone lines per 100 people | (miv)  The pwpoeses for which mtemet is used by
(ix) Percemtzge of area of sconomy with access to digital busmesses (communication, marketng and customer

suppott, work, total  busimess
tranzformation)

(=v)How the govemment use ICT ( mternal use, online
publishing, provision of services to public, transforming
govemment)

(zmxvi]  Ensure Geographical dispersion and connectivity of
Telecommunications Infrastructure

(mvi)  Organizationsl Infrastructurs and geographical
dispersion of the ISPs

(mwii) Diszbled and specizl needs population
mfrastructire

S-C0mmerce,
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A C
(1) The pricng structure charged to connect to the (1) The number of dial-
mt=met on dizl-up( consumers’ business customets, up _
levied by Intemet Service Providers(I15Ps) attempts  connactions
(i) Pricelevel and structurs charged to connscting to that fail becanse of
mtemet viz lezsed lme. bemg busy
(1) Pricing for lezzed buzmness lmes be zetm 2 (i) How often wehsitas
competitive environment featuring multiple venders. end addresses are
(1) Prices for telephone/mtemet uszge set competitively maccessible
and affordzble to nearly =l citizens (1) packetloss
(iv) Fzults reported per
vear for each 100
mamnlmes

E

(iy  The highest connection speed supported by nfrastructure to users

(i) Awerage connection spesd

(itf) Highest connection speed to business users

(1v) Awerage connection speed to busmess users

(v) Highest connection speed for wireless intemet access

(vi) Users with dedicated high speed (=1.50bps) digital access to the mtemet.

(vit) How many ISDN or DSL subscribers are there per 1000 mamlmes.

(vitt) Are czble upprades underway to permit mteractive applications necessary for e-Commeree?
(ix) Access to high speed DSL, cable modems and wireless media

(x) Adeguate oppormunities for public access for these without access zthome, school or work
(x1) High solution such as Digital Subsecriber Lme (DSL) and ezble modem
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(x1) Prioritize national sectoral policies

(xii) Establish mdustrial e-parks for selected sectors of the economy/ndustries.

(xiit) Establish regulatory frameworks to moenitor telecommunication servicss znd costs.

(xiv)Beduce taxztion of ICT-relzted components, products and services.

(xv) Prioritize national-level mitiztives to czpitalize on the mfrastructire envisionad.

(xvi)Plan and menitor the national telscommunication infrastructure grid.

(zvii)  Establish regional and domestic telecommunication parmerships/ peering’ hubs.

(xvit))  Suppert nationzl znd regional as well 2z zomal, coordmation, cooperaztion and
standardization of regulations =nd legislation.

(xix) Tailor services, hardware and software to meet different demands for speed, servies,
security . quality and cost and needs and languages

(zx) Create 2 vibrant market plzce for software and herdwaers with 2 competitive retail and
wholesale market for the products

I

(x) Allbusmnesszes of 2ll sizes and m 2]l s=ctors connectad

(x1) Atgovemment level network available to smplovees and at 21l public places
for the public access.

(zit) Schools networked

(xiit) Higher education networked

(ziv) Al heath providers have high speed zecess for communication and
telemedicme.

(xv) Allhomss connactzd to the network.

(xvi)Provide network accessibility to the general public by means of 2 functional
metropolitan znd regional telecommunication network at zn affordzble prics

(zvit)  Provide mfrastrocturs required by the development of ICT-basad
projects.

(zvit))  Different technological selutions should be considersd with 2 criteria
based on cost. zdaptation to context (zecerzphy and demosraphy).

E

PAvalability of terminal equipment. Percentage of populztion with aceess to PC's through
home, work, school

i) Avalability of terminal equipment. Mobile' cell phones as 2 percentzge of population

(i) Towhat extent mteroperability of networks enzble
user choice.,

(1) Standards — encourzge mdustry to co-operate
mternationally for development and zdeption of
global, open standards and safe puarding agzinst
zbuse of proprietary standards.

(itt) Existence of strict regulation of types of services
allowed, quality levels, security levels.

(iv) Eeepin mind convergence of technologies

(v) Ability to choose between varisties of fed lme and
mobile nfrastruchire

(1) Delivery services, zirfreight,
electricity, highways Transport
mfrastructure such as roads, railways,
potts airports

(1) Delivery channels such as postal
services, private shipping services,
warchousing, licensing and permits

(it} Relizbility and cost of electric power

The DOI framework focuses on two aspects of Infrastructure (I) namely relative ubiquity and strategically focused
capacity. The rest of the aspects in the | component of the ICTDDD 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-1T 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.

Strategic compact

1) Stratesic alinmeant 1) Collaborative 3}  Vision and 4) Coordinatad
partnerships lzadership action

Figure 7: The Strategic Compact (SC) Component of the I1ICTDD 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

P.1:Policy.Transparency and Inclusion

l.i: Recognize the
importance of an enabling

l.ii: Engage and facilitate consultative
processes with all stakeholders in the

l.iii: Publish and share
national ICT policies and

2. Cvil society roles m ICT4D m
extenzion of markets, finance and
mformation services. Examples m
this category Eimathi Information

centre, SIDAREC, CFSK  that
emphasize community mfcrmation
zceess and  resource centre,

EICTANET for policy advocacy

3. Private sector roles of providers
like Awrtel, safaricom, Eenya Data
Networks (KDN), Tespok, Jamii,
Cisco zcademies

4. Public sector mitatrves  that
mclude  commissionmg  of e
govemment secretariat and ICT
board, liberalization of ICT sector,
gazetment of National ICT policy,
mitiation of TEAMS zubmarme
project.

activities, African  mtemet forum,  Eassy
mestings ATNOG mestmgs, Fural connectivity
forums

2formation of working committess by MolC
and ICT stzkeholder bramstorming sessions for
discusston  of bills and  agendss-  Kenva
Information Communication Bill 2006, Eenya
Communicztion Amendment bill, ICT parks,
EPO standards development, EENIC open
forums, e-waste policy discussien forums. ICT
master plan debates

3. PRegional Commumication Infrastructors
Program  (RCIF)  stzkeheolder  consultstion
facilitated by Wotld Bank and MelC for private
sector participation

4. Enpgapement i veluntesr service to participate
m goveming bodies like ICANN

5. Formation of regionzl policy advisory groups-
Intemet seciety (ISOC) regional policy adwvisery
Eroups

environment for  the | development of national strategies, | agendas in the public
success of ICT for | agendas and policies. domain.

development

1. Existmp policy frameworks for | 1. Participation m the WSIS process, Intemet | 1. Study outcomes
ICT4D emphzsizing arezs of focus Govemancs Forum (IGF), AfTLD forums, ITU | documentations circulated,

participation  of
countries n WSIS,
2. Conferences, workshops and
mestings on ICT issues- Digital

developmng

COMIMEOns, Konza city
mvestment oppertunities, ICT
strategy  paper.  consultative

mesting on fmancing of regional
communication mfrastructurs
program, medels for EASSY and
TEAMS  discussed, AfTLD
conference, ICT sessional paper,
ICT bills discussion forums.

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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P.1:Policy. Transparency and Inclusion

l.iv: Ensure access to decrees, policy
papers and other information

l.vi: Encourage the
process of interaction
with the public via email

1.x: Improve accessibility to
national public
administration information,

and forums on the | especially to citizens who live
Internet in rural areas
1. Gazsttement of Kenwva Nationzl ICT peliey | 1. Government Information | 1. Enzctment of Freedom of

enacted n 2004

L ICT bill 2009 enzet=d

. BPO/ITES gazett= notice

4. Kenya Communicztion (Fadic communication znd
frequency spectrum) regulations, 2009 gazzsted.

3. National ICT sector master plan 2008-2012

[FEl

portals and websites
2. KICTANET discussions

Information Bill.

2. Data Protection Bill

3. Govemment mformation portals
and websites

4. Awziling public data to the public
through EKenyan portal

6. Media Act

7. Digitz] hiigration plan

3 U distributes
t=lecommunication mdustry.
9. Report of IGF meetmgs distributed

10. Broadeastmg regulation and the miscellansous
amendment act distributed

11. Eenya ICT board upcoming events postad

12 Distibution of reports- EAIGF summary reports,
Mationzl busimess agends report. press releases from
MolIC, economic survey reports, accomplishments of
Eenya ICT board, Freedom of iformation bill
drafts, e-waste management pelicy draft the copy
right act drafis

standards free to

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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P.2: Policy. RKegulatory framework, De-regulation and liberalization
2.i: Careful planning on phases of | 2.4i: study to | 2.4ii: How  the | 2.iv:How the 2
liberalization and de-regulation | determine at | telecommunication | telecommunicati | Government
has to be undertaken what level | market is | onmarket is adoption of
and in what | characterized regulated international
areas (monopoly, principles
deregulation duopoly, oligopoly,
and multiple licensed
liberalization | companies, open
should be | and effective
undertaken competition
1. Sellmg shares m Telecom Kenva to | L Baselms | 1. Oligopolistic | 1. CCK 1 the | 1. Eenya
Orange, complains of low pricmg review of media | tendencies present | regulater on  ICT | member state to
2. Ownership and fmancing aspects of | 2 stmdy used to | among ten mzjor ISPs | issues eg | ITU, WIS,
the fiber optic zddressed mprove media | 2. Szfamicom and Zzn | Interconnection WTO
3. Questions arismg over shareholdmg m | policy demonstratmg determmation  for
szfaricom, Mobitelea shares 2. Eenya | ducpelistic termmation rates of
4. Concems expressed for need for ICT | performancs tendencies. both voice and short
mvestment policy. dubbed 3. 4G spectrums opsen | message servics
. Implementston  of  universal | connectivity to 2l as stpulated by | (SMS). vettmg
zccess/servics fund set at 196 of telecoms | score card by | CCK promotional tariffs.
OpErztors Sross IEVEnne. nekiz  Siemens | 4. Presence of many | 2. Sentiments from
6. Szfzicom IPO suffered crificism- | stdy operztors  enhaneed | practiioners s
complams  of setimg prices m the | 3 Intzmet | competition and | mdependence of
mtemational peel and sllottmg shares to | market  study | occasioned fair prices, | CCK is 2 theory and
2l mt=mationzl applicants. commissionsd UUNET, JIL, | that govemment
7. Independence of CCE guestioned- | by CCEL Wananchi, Safaricom, | footprints  azre 2l
sppomtment of bomrd members by | 4 Discussion | Astel Yu, Orange. over, —may  be
govamment. forums on key | 3.  Mobide Number | aggravated by
3. Paliamentary debatz on concerns over | issuss i ICT as | Portzbiity failed. govemment having
jeopardizmg nationzl security by sellmg | cutlined i P14 shares m
shares m telecoms sector to forsigners. Telkom/Orznge and
Safaricom, and
EEC.

Table 3: Policy Results for Liberalization and De-regulation, ICT
Market Regulation and adoption of International Principles

Surveys, Market Structure, Telecoms

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

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

P.3: Policy. Institutional Capacity necessary in governance.
l.i: Establish a body or agency to monitor the | 3.ii: Establish a forum for engagement
telecommunications and ICT industry between consumers, the private sector and
government to address issues

1. CCE, Kenya ICT board, EENIC PPP board, ICT adwisory
board, E-government secrstzrist, Computer Sccisty of Eenyal
C3K), EKenya ICT Federzhon (EIF), Ksnya Busmess
putsourcing =nd contact centre society, Busimess incubation

zssociztion of Kenya, MolC

1. ICT consumers association of Eenya
2. C3KE forums, IGF forums, Civil Society congress
forum on Kenya ICT.

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.

P.4: Policy. Develop an environment of trust.
4.i: Establish national | 4.iii: Appropriate | 4,iv: Governments | 4.vi: Create a
security policies and | policies to deal with | to secure their own | good
appropriate cyber laws CONVErgence of | national and | competition

technologies regional networks. | policy

1. Legislation that mclude: Datz | 1. Kenya Communication | 1. EASSY and TEAM: | 1. Emerging issues:
Protection  Bill, child  online | Amendment il 2003 dezls | project price wars between
protection publication by CCE., KCA | with convergence from a | 2. Efforts to  secuwrs | Safaricom and Zain
ill, registration of mobile phones technological, context, | GIXP/EIXP by CCE 2. Profit marging
2. Courts of Law regulatory  and  ecomomic | 3. Efferts to harmonize | poested by operstors
3. Concems: Esnya website hacked, | perspective. regulatory requirement i | questioned.
crime up due te chezp telephony by | 2. Issuss arising: Safzricom | the region. 3. Cost structures of
buyimg sim cards and throwing awzy | hi-pesa and commercial banks operators
4. Interventions: police keepmg track | raw questioned.
of suspectsd crimmal activities by
trackmg of SMS and  czls,
development of =z nationzl cyber
security  strategy, swrveillmee on
broadcasted content, ShiS and e-
mails.

Table 5: Policy Results for National Security Policies, Policies for Convergence of Technologies, Government
National and Regional Networks and Competition Policy

P.4: Policy. Develop an environment of trust.

4.ix: Develop means of | 4.xi: Businesses | 4.xii: Accreditation | 4.xiii: Position of the
avoiding and settling | should be encouraged | arrangements be | country on
commercial disputes | to develop their own | enforced, availability | Intellectual Property
between competitors, | contracts, codes of | of certification | (IP), country’s’
develop fair dispute | conduct and use of | practice statements | adoption of World
resolution self-regulatory based on | intellectual Property
mechanisms and | solutions and seek | internationally Organization (WIPO)
determining endorsement from | recognized best | treaties on copyright
jurisdiction and | their governments practices. and related rights.
applicable law in

cyberspace

1. Commumication tribunal
thet handles dispute between
telecom operators, users and
regulator

2.CCK

3. Law Courts

1. Media Council of Eenva
and media zdvisory board

which zelf repulates the
mdustry

2 Information
Systemsecurity advizors
gelf repulate to  protect
CONSUMErs.

3. CSE aim to self repulate
ICT mdustry

1. BPO society licensing any
software applications to be
uzad for any BPO busmess
2. Fegional zcoreditation for
ICT courses to mest regional
standards by IUCEA

1. Eenyz member state of
WIPO
2. Copy right laws drafts

3. Eenya Int=llectuzl
Property Instimate (KIPT) m
place.

4. IS0OC public policy
working group on policy
responzes  fo copyright
mfrmgement via imtemet.
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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.

P.5: Policy. Friendly Tax regimes

5.i: Ensure friendly taxation and tariff regimes

1. 25% exmercise duty on mmported refrbished computers and zero rated
mported new computers, duty on computers and primters zero rated

2. Import duty on telecommunication equipment waived

3. Allow ISPz offsets on taxable mcome up to 20%:

4. Exempted VAT to 2l telephones for cellular networks

Table 7: Policy Results for Friendly Tax Regimes

4.6 P.6: Policy: Developing a Secure Environment

P.6: Policy. Develop a secure Environment

6.ii: Electronic validation mechanisms, | 6.iii: Good management of Domain Name System and
legal validity of electronic signatures, | development of policy in collaboration with Internet
interoperability of certificates and | Corporation for Assigned Names and Numbers

electronic signatures (ICANN).

1. KCA 2008 provides for electronic transactions | 1. Kenyz member of Intemet Corporztion for Assigned Names and
and signztures, supported M-pesa transactions and | Numbers (ICANN)

BPC  where forsigm mwestors can sign | 2. All domam managers must be licensed by CCE

electronically. 3. KENIC iz current manager of EE space.

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

P.7: Policy. Business and economic environment

7.i: Perceived political risk 7.ii: Predictability of the legal environment

. Destruction of telecommumication masts 1. ECA Act stipulates the legal environment for
. Mobile broadcast SMS remmmding citizens of lishility. busmesses.

. Senzor of SMS content

. Sensor of radio station brozadeast content.

j. Eenya Commumicztion amendment Act dezls with
offences.

1 ad B e

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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