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Technological Learning and Capability-Building: How Do African 
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Abstract
This paper presents the results of a larger study that focusses on technological learning in 
developing country firms, using empirical data from 26 telecommunication firms in Uganda, Ghana, 
Tanzania and South Africa. The paper adds to knowledge by providing a cross-disciplinary study 
of how African firms undertake technological learning and capability-building. The conceptual 
framework used in the paper, the TCB system approach, suggests that the underdevelopment 
of the strategic and systematic management of technological learning capability development 
is a major constraint for developing country firms and cannot be explained by country-level 
factors only. It therefore suggests that a simultaneous focus on internal factors that contribute to 
effectiveness, and on boundary conditions, is necessary. This paper focuses on the internal, intra-
firm dimension and provides insights on how features such as ability to manage cultural change, 
leadership and organisational integration influence and explain variation in the ability of telecom 
firms to build capabilities. These insights have implications for firm strategy and policy and offer 
avenues for future research.

Introduction
Technological learning and capability-building involve intra-firm processes as well as the 
relationship between firms and their environments. When focussing on the intra-firm level, an 
understanding of human behaviour, motivations, facilitating conditions and barriers to change 
is important. However, despite strides in the development of this field of scholarship, interested 
readers wishing to understand how developing country firms, and particularly those in Africa, 
undertake technological learning and capability-building would be hampered by a lack of empirical 
research at the intra-firm level and relatively limited integration of the insights across disciplines. 

It is in this context that this paper presents some of the results from a study that focusses on 
technological learning in developing country firms, using empirical data from 26 telecommunication 
firms in Uganda, Ghana, Tanzania and South Africa. The firms included public telecommunication 
operators (PTOs); mobile communication network providers; data communications companies and 
Value-Added Network Services(VANS) providers; satellite signal distribution companies; and one 
pre-launch branch of a global satellite company. The sample ranged in firm size, measured in terms 
of number of employees, from seven to over 50-thousand employees. At the time of the interviews, 
the range of experience in technological capability-building (TCB), varied from a minimum of four 
months to a maximum of 15 years.  

The research strategy employed involved developing an original conceptual framework, the “TCB 
system approach,” and applying it to explore the following question: How do developing countries 
undertake technological capability-building, and what accounts for variation in effectiveness?2 The 

1 Dr. Marcelle serves on the Board of the UN ICT Task Force, which provides advice to the UN Secretary General on the United Nations 
mandate and objective to use ICTs to promote sustainable human development. She lives and works in South Africa as an independent 
scholar and strategic consultant with Technology for Development (TfDev).
2 For further details on the study, see Marcelle (2002).
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TCB system approach draws on organisational development, strategic management, evolutionary 
economics and development studies theorists to craft an integrated conceptual framework that 
is then used to investigate technological capability development and technological learning in 
developing country firms.

One of the research topics included in the larger study is the role and contribution of internal 
processes in technological learning and capability development. It is the results and analysis 
relating to this issue that are presented in this paper. As will be shown, there are significant benefits 
to applying a cross-disciplinary perspective, such as the TCB system approach, to the study of 
technological learning and capability development in developing countries. 

The TCB system approach differs from other approaches to understanding capability development 
in firms. First, it links the insights of organisational learning theory, most of which was developed 
for firms operating at technological frontiers, to the insights emerging from several decades of 
research on capability development in the development studies tradition. Second, in the TCB 
system approach, internal processes and boundary relationships are considered to be equally 
important for effective capability development. Finally, the approach emphasises the systematic 
aspect of capability development, building on concepts of organisational coherence and the 
strategic management of change. The TCB system approach suggests that the underdevelopment 
of the strategic and systematic management of technological learning capability development is a 
major constraint for developing country firms, and cannot be explained by country-level factors only. 
Therefore, a simultaneous focus on both the internal factors that contribute to effectiveness, and on 
the boundary conditions, is necessary. This paper focuses on the internal, intra-firm dimension.

The rest of this paper is organised in four sections. Section 2 presents an outline of the TCB system 
approach. Section 3 presents empirical evidence on technological capability processes among 
the sample of 26 firms. Section 4 analyses the implications of these results for understanding 
and improving the effectiveness of technological learning and capability-building; the final section, 
Section 5, provides concluding remarks and some recommendations.

Overview: The TCB System Approach 
The TCB system approach argues that to be effective in technological learning and capability-
building, developing country firms must organise their learning and capability accumulation efforts 
as a systematic, organised process involving five critical components, including both management 
of internal processes and management of boundary relationships. It is further argued that 
proportional and simultaneous investment in all these five elements is likely to increase the stock 
of technological capabilities and to improve effectiveness of technological capability-building. In 
investigating the TCB process at the firm level, it is assumed that variations in TCB activity cannot 
be fully explained by country- level factors, and are likely to be influenced by developments that 
occur endogenously within the firm. 

Technological capability (TC) is defined, in this paper, as a collection of firm-specific assets, both 
material and non-material, including equipment, skills, knowledge, aptitudes and attitudes that 
confer the ability to operate, understand, change and create production processes and products. 
In this definition of technological capability, there are aspects that are located in people, referred 
to as embodied elements of a technological capability, e.g., skills, attitudes, tacit knowledge, and 
aptitude, and other aspects that are non-embodied elements, e.g., codified knowledge, equipment, 
and software. It is further specified that both of these broad types of capabilities are required for the 
optimal effect of a capability to be realised. The full specification of a TC also includes elements that 

coordinate the embodied and non-embodied aspects of TCs – organisational integration elements. 
These aspects are required to make TCs operational and effective. The organisational integration 
element of a TC is similar to the concept of organisational coherence (Leonard-Barton, 1995; 
Pettigrew, 1991) and the Tushman (1996) concept of organisational congruence.  At the detailed 
level, organisational integration is understood to include activities related to setting conditions 
for realising benefits from embodied and non-embodied capabilities, and management systems 
for decision-making, implementation and resource allocation, and establishment of a facilitating 
organisational culture. This framework builds on the resource-based approach to understanding 
capability development (Teece 1987, 1994, 2000), which suggests that a capability is only 
meaningful because of the services it delivers to the firm. The framework developed here extends 
that treatment by delineating some of the human attributes that are required to confer meaning.  

The process of technological capability-building (TCB) is defined as a non-linear investment 
process in which technological capabilities are assembling and/or accumulating under conditions 
of uncertainty. Because of these characteristics, TCB effort requires sustained, purposive 
coordination. TCB is considered to be the process of organisational learning in which capability 
accumulation is not linear, sequential, orderly or guaranteed to succeed. 

The TCB system approach is designed explicitly to investigate those aspects of firm performance 
that cannot be explained by exogenous factors. It argues that firms may go further in capability 
development than is suggested by the environments in which they are located. The TCB system 
permits investigation and explanations of why some firms are able to compensate for external 
conditions that are not conducive to technological learning.

The TCB system approach presents a hypothesised “ideal system” for developing country firms. 
It is suggested that for firms to be effective in their TCB efforts, they require a system consisting 
of five critical components: three internal processes, for (1) allocating financial resources to TCB 
effort, (2) management practices, systems and decision-making rules that implement and support 
the TCB effort, and (3) practices to establish and maintain an organisational culture in which the 
TCB effort is exercised with committed and skilled leadership; and two boundary processes, for (4) 
accessing external TC resources from suppliers, and (5) accessing external TC resources from the 
innovation system (local and global). 

The three internal processes of the TCB system are: 

1. Financing: allocating financial resources to technological capability-building effort. This 
involves mechanisms that identify and allocate financial resources to the TCB investment 
effort. This takes account of the investment characteristic of TCB.

2. Management practices, systems and decision-making rules that implement and support 
technological capability-building effort. This process includes a number of actions to manage 
the TCB process, to set rules and decision-making systems for undertaking TCB activities, and 
to provide coherence for the effort by linking the TCB activities to overall firm objectives. These 
actions provide organisational coherence for TCB activities, as well as make the intentions 
to invest in TCB operational. This element builds on the integrative approaches, particularly 
Leonard-Barton (1995), the functional approaches (Tidd et al.,1997) and the emphasis on 
process competence and coherence in Pettigrew and Whipp (1991).

3. Culture and leadership practices to establish and maintain an organisational culture in which 
technological capability-building effort is exercised with committed and skilled leadership. 
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This process includes actions to provide legitimacy, psychological encouragement and 
motivation for the TCB effort. The culture and leadership aspect is not the preserve of the 
senior management team, but represents the actions taken to create an environment and 
culture in which staff at all levels perceive that they are free to undertake the complex, risky, 
problem-solving activities associated with TCB. These are the facilitating actions that are 
crucial for TCB, and draw on the concepts of organisational culture change and strategic 
change management of Pettigrew and Whipp (1991), Schein (1992), Leonard-Barton (1995), 
Senge (1992), Vaill (1996), Starkey (1996) and Moingeon (1996).

 The importance of boundary relationships draws on the resource-based approach to 
understanding competitive advantage, in which core capabilities are defined to include 
boundary assets (Teece 1987, 1994, 2000), combined with the propositions of the NIS and 
development studies perspective on capability development. 

The boundary processes are as follows:

4. Relationships with suppliers, for accessing external TC resources. These are mechanisms 
for accessing technological knowledge and artefacts from suppliers. For the majority of 
developing country firms, importation of technological inputs from international firms is a major 
source of capability. The local innovation system in the majority of developing countries does 
not adequately provide sources of advanced technological knowledge, equipment, software 
and technical services. In this conceptual framework, this set of boundary relationships is 
defined as a technology acquisition process, in which developing country firms exercise 
constrained agency, but are not passive actors. 

 This proposition is in line with Bell and Pavitt (1997) and Hoffman and Girvan (1990). In this 
framework, the limits and opportunities for making effective use of supplier relationships for 
TCB change over time and are intrinsically linked to the nature of the technological inputs 
being sought by developing country firms, since the nature of the input influences the 
willingness and ability of supplier firms to provide these inputs.  

5. Relationship to the innovation system, used to access TC resources from the innovation 
system (national and global). This boundary relationship refers to relationships between firms 
and institutions in the innovation system. In this framework, the institutions within the domestic 
innovation system that are considered to be important sources of technological inputs include: 
knowledge-creating institutions such as universities, technical vocational colleges, training 
institutes and national research centres; policy-making bodies; and regulatory authorities. This 
is consistent with the NIS approach of Nelson (1982), Lundvall (1996), Bell and Pavitt (1997), 
Mytelka (1999) and Kim (2000). The types of technological inputs that firms can derive from 
relationships with these institutions include: codified knowledge; tacit knowledge;  improved 
understanding of technological trends and patterns through regular interaction; information 
about sources of technological information and know-how; information on what TCB activities 
are permissible or feasible under existing legislative and regulatory rules; and information 
regarding changes in legislative and regulatory rules. These institutions can also be a source 
of embodied skills and know-how, to the extent that the local setting can provide skills and 
experience required by operating companies. The domestic innovation system institutions 
can also improve cost-efficiency in technological search activities, by providing common 
information services to all firms, and thus reducing the duplication of search costs. 

The TCB system approach draws on insights into the behavioural, structural, environmental and 
functional enablers of learning, and specific development studies that analyse technological 

capability development. In particular, the approach extends the work of Bell (1984), Bell and Pavitt 
(1997), Dutrenit (1998), Ernst et al. (1998), Hobday (1990), Hoffman and Girvan (1990), Kim 
(1999), Leonard-Barton (1995), Pettigrew (1991) and Tidd et al. (1997).

Learning Systems of African Telecommunication Firms 

This section provides a detailed review how the African firms in the sample established and 
managed internal organisational processes for TCB. This paper reports on qualitative accounts 
of how firms in the sample implemented their internal TCB practices. In the larger study, this 
qualitative assessment was supplemented by statistical exploration that is outside the scope of this 
paper. Through a combination of qualitative analysis and statistical exploration, the study was able 
to explain variation in the nature and effectiveness of learning and capability-building processes, 
and to generate useful insights. 

Mechanisms for Learning & Capability-building & Investment in TCB Activities

Primary data collection from the sample of 26 firms revealed that the firms used 61 different 
TCB mechanisms for learning and capability-building. For analytical convenience, and to permit 
statistical exploration of the patterns of learning, these 61 individual TCB mechanisms were 
organised into seven groups corresponding to the elements of the TCB system defined in the 
earlier section. Table 1 provides definitions of these seven functional groups and the constituent 
TCB mechanisms: 

Table 1: Composition and characteristics of the seven groups of TCB mechanisms
Group number & 
function

TCB 
mechanisms 

Type of orientation/
TCB system element

Functional characteristics of TCB mechanisms

I. Increasing people 
skill base M1-M15 

Internal/
management practices

Focus on attracting people with skills, providing 
in-house training and information, and making 
efforts to retain people with technical and 
commercial skills.

II. Organisational 
development

M16-M31 
Internal/
management practices,
culture & leadership

Establishing and implementing organisational 
systems for targeting skills development and 
supporting learning, and integrating TCB 
activities with organisational systems for 
productivity growth and quality improvement. 
Undertaking organisational development 
activity to create culture/environment that 
facilitates learning.

III. Technological 
search M32-34

Internal/
management practices

Using search and evaluation systems to 
support technology choice and selection, 
to maintain a high level of awareness of 
technological trends and developments, and to 
match technologies to customer needs.

IV. Acquiring 
complementary 
knowledge from 
industry

M35-53 External/
supplier relationship

Acquiring technical information, knowledge 
and skills from a variety of sources, including 
telecommunication equipment suppliers, 
international organisations and other private 
sector training organisations, and transferring 
this information and skill to staff members.

V. Acquiring expatriate 
people skills

M54-57 Internal/
management practices

Bringing knowledgeable and highly-skilled 
people into the firm for limited duration, and 
transferring their information, knowledge and 
skills to permanent staff members.
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VI. Interaction with 
innovation systems

M58-60 
External/ relationship 
with innovation system

Accessing information and knowledge from 
institutions in the local and global innovation 
system, including universities and vocational 
colleges.

VII Funding TCB M61
Internal/financing 
capability development

Allocating budgets to TCB activity.

Source: author

Of the total, 39 mechanisms were internally-focussed, and 22 were externally-focussed. In this 
paper, the internally-oriented TCB mechanisms will be the primary focus. Table 2 provides a listing 
of the internally-oriented TCB practices and also provides data on the frequency with which these 
TCB mechanisms are used by the sample firms. 

Table 2: Usage of  internally-oriented TCB mechanisms

Management, culture & 
leadership, & funding TCB 
effort

Code Description of TCB mechanism
No. of 
firms
using

Recruitment & retention

M1
Recruitment of graduates from universities and technical 
colleges

20

M8
Sponsorship of university undergraduate and postgraduate 
training through scholarships, bursaries and study loans

9

M54 Recruiting expatriate staff on contracts of 2-5 years duration 8

M56
Recruiting experts on short-term consultancies lasting less 
than 6 months

8

M4 Targetted recruitment of overseas nationals 4

M55 Recruiting experts on assignments of  6 months to 1 year 4

M57 Implementing formal skill transfer from expatriate staff 4

M7 Induction programmes for new recruits 4

M5 Internships for university students 3

M2 Implementing formalised graduate recruitment programmes 1

M3 Targetted recruitment of high-level specialists 1

M6 Apprenticeship schemes 1

Training, motivation & reward 
systems

M9 Organising in-house training programmes 18

M10 Providing on-the -ob training 14

M19 Performance-related pay for learning activities 10

M16 Mentoring programmes 9

M12 Organising “training of trainers” programmes 7

M15
Special training and staff development programmes to 
develop and maintain technical specialists

7

M17 Formal, individual training plans 5

M20 Leadership development programmes 5

M18 Individual career development programmes 4

M11 Distance learning 3

M14 Improving administrative coordination of training programmes 2

M13 Improving supervision of technical recruits 1

Organisational design

M26 Assigning responsibility for TCB to a particular function 11

M23
Creation of open learning facilities, e.g., libraries, resource 
centres, Internet access points

9

M27
Decentralising responsibility for TCB objectives to line 
managers

5

M21 “Change management” programmes 5

M28
Formal quality management systems, e.g., ISO-9000 and 
ISO-1400

4

M29
Establishing TCB expenditure targets and monitoring spend 
on TCB activities

2

Organisational integration

M30 Staff rotation programmes 3

M31 Programmes to integrate TCB into strategic planning 2

Evaluation & assessment

M33
Carrying out staff training needs assessments, technology 
needs assessments and customer technology requirement 
assessments

8

Scan & search

M34 Formal active technology search and evaluation processes 7

M32 Active involvement with industry associations 4

Knowledge management & 
codification

M24
Providing access to technical journals, periodicals and 
handbooks

7

M25
Codification of technical knowledge in standard operating 
procedures

4

M22 Implementation of knowledge management systems 2

Financing TCB effort M61 Allocating budgets to TCB activity 19
No. of firms =26; No. of internally-oriented TCB mechanisms =39

The following sections provide further detail on these TCB mechanisms used for implementing 
management practices, stimulating a culture to support TCB, and funding TCB investment. 

Recruitment and retention systems
Processes to identify, attract and keep people with technical skills -- including recruitment of 
overseas nationals and expatriates -- are important TCB activities. Recruitment of graduates 
from universities and technical colleges (M1) was, for the majority of firms in the sample, the 
basic mechanism for attracting people with relevant skills. This was the traditional approach 
to recruitment used by African telecommunication companies in the sample, and many well-
established firms, particularly the publicly-owned national operating companies, continued to rely 
on this as a major focus of their TCB activities.

The new entrants often supplemented graduate recruitment with other methods for attracting skilled 
staff. For example, in Ghana many of the new entrants participated in the scheme sponsored by 
the UNDP and the Ghanaian government to recruit overseas resident nationals back to the country 
(M4),3 and also implemented targeted recruitment of high-level specialists (M3) and formalised 
graduate recruitment programmes.

3 For example, the Government of Ghana has set up a Non-Resident Ghanaian Secretariat and actively seeks investment from the 
diaspora.
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Some of the firms in the sample provided evidence that they made investments in increasing the 
pool of skilled personnel by sponsoring university training for existing staff and potential recruits 
(M8). Nine firms from three countries used this mechanism, but they were all well-established and 
well-resourced firms with developed TCB systems.  

Fifteen firms in the sample used recruitment of expatriates as a source of technological capability, 
and acquired this people-based capability through employment contracts of limited duration. The 
expectation was that during the period of employment, expatriates would transfer skills, knowledge 
and information to permanently-employed staff. However, of the 15 firms that employed expatriates, 
only four had specific, formal knowledge-transfer programmes to ensure that permanent national 
staff genuinely acquired the skills, knowledge and information of the expatriates. For the remaining 
firms, transfer was left up to an unmonitored and informal process of exchange. 

There were other aspects of considerable variation in the usage of expatriates as a source of 
technological skills. The majority of firms making use of expatriates were private sector companies, 
including those with non-African equity partners and cross-border African equity ownership. 
Conversely, the large publicly-owned firms in the sample, except for those where there was private 
participation through strategic investors, did not use expatriates as a source of technological 
skills.  

The sample firms reported varying degrees of satisfaction with the role of expatriates as a source 
of technological knowledge and skills. One large public network operator in a competitive market 
expressed concern that its ability to select expatriates was compromised by the terms and 
conditions of technical assistance funding. In this instance, it was believed that the expatriates 
made available through these arrangements did not contribute to TCB, as their skills were often 
out-dated and the work practices of the individuals did not assist with knowledge-sharing and skills 
transfer. However, for the majority of the 15 firms using expatriates as a source of knowledge and 
capability, the mechanisms were considered effective, typically where there was direct control 
of selection of expatriates and careful management of the transfer process. For example, one 
national mobile operator that used expatriates as a core component of a network deployment team 
surpassed its own objectives and was able to build a network with national coverage on time, and 
within budget, in three months.

Seven firms in the sample had specific programmes to retain and develop staff with technical 
specialisations (M15). The implementation of these programmes included career paths for technical 
specialists, remuneration systems to reward and “incentivise” these staff, and payment of “loyalty 
bonuses” to retain specific individuals who were considered to be irreplaceable. One of the new 
entrants pegged the salaries and bonuses of technical specialists to the US dollar as an incentive. 
There were two firms that implemented formal career development paths for technical specialists 
where promotion and career progression possibilities were designed and mapped by human 
resource professionals in the firm and formally communicated to staff. Firms with underdeveloped 
TCB systems fared less well in meeting the challenge of recruiting and retaining skilled people.

These firms had also not been able to diversify away from existing sources of technical recruits, 
and were more likely to be affected by flagging performance in the quantity and quality of the 
graduates supplied by local universities and technical colleges. This TCB mechanism satisfies the 
objectives of recruitment and retention, as well as human resource development and motivation, 
since these retention mechanisms also served to keep motivation levels high among technically-
skilled staff members.

Many of the firms in the sample identified problems with recruiting sufficiently high numbers of 
information technology and computer science graduates. These difficulties appeared to be more 
severe for well-established firms that used traditional mechanisms for recruitment of staff and had 
not diversified their sources of technical personnel.

Human resource development (HRD) 
These processes involve design and management of HRD systems to train staff, carry out 
performance evaluations, design and implement reward and incentive systems, and implement 
promotion systems and staff development systems that increase individual motivation and 
performance. The approach to HRD is illustrated by the examples drawn from three firms that were 
able to establish extensive organisational development programmes aimed at achieving the above 
objectives. Although these firms varied considerably in size and number of years of operation, and 
were producers in different segments of the telecommunication services sector, they shared many 
similarities in their respective approaches to HRD.  

The first example is a large public network-operating company, which operated several formal 
systems for staff development, including a leadership training programme for senior managers, 
a fast-track management programme for managers and staff at functional levels, and a change 
management programme for employees at all levels. This company also operated sophisticated 
reward and remuneration systems that tied training outcomes to individual remuneration packages, 
and further, included the training and skills development of team members as one of the evaluation 
criteria against which management performance was assessed. These systems were formally 
managed as part of the specialist HRD function, with senior managers and the executive level 
having designated responsibility for achievement against the objectives.  

The second example is a much smaller public network operator that faces competition across 
all of its business lines and had been in operation for only two years at the time that the data 
were collected.   The start-up operations of the public network operation placed emphasis on 
organisational development activities, as a result of the background and orientation of a key 
decision-maker in the organisation. This individual had had a previous career as a professor of 
entrepreneurship in a US business school, and as senior executive, had considerable sway and 
flexibility in the design of the corporate development systems in the company. This emphasis on 
organisational development and HRD is reflected in the importance given to the professional and 
specialised HRD function, at a relatively early stage in the life of the company, and the investment 
made in the implementation of remuneration systems that rewarded individual performance, 
denominated salaries in US dollars to hedge against foreign currency risk, and implemented 
remuneration surveys to set reward packages for staff.  

The third example is a small specialist firm providing telecommunication services to business 
users.  This company identified its technological leadership as its competitive advantage and used 
organisational development methods to maintain high levels of motivation among the technical 
staffers.  In addition to the methods used by the other two example firms, this company set 
individually-defined learning objectives and paid bonuses against achievement of these objectives.

Firms with less well-developed TCB systems did not employ as wide a range of human resource 
development mechanisms, and focussed on traditional approaches, such as organising classroom-
based training. The data from the sample suggest that firms with more developed TCB systems 
had a much more focussed and individually-targetted approach to HRD than their counterparts with 
less-developed TCB systems.
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Design and implementation of organisational structures to support learning
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values that encourage TCB activities.  Firms in the sample also supported culture change through 
introducing resources for informal learning and adopting non-traditional approaches to learning 
(M23). While some firms in the sample reported success in changing their culture and values 
through the use of the mechanisms identified here, many of the well-established firms reported 
that they continued to face serious challenges in shifting organisational cultures and leadership 
styles that were not adapted to TCB objectives. Issues regarding culture and leadership are 
particularly important because TCB is effected by people at various levels and with many different 
responsibilities. In this diffuse and amorphous process, it is vital that the overall set of values, 
norms and mental models in operation within the firm are supportive and facilitating. 

Financing TCB effort 
Data provided by the sample companies on levels of expenditure and effort on TCB activities often 
did not  disclose disaggregated information on levels of spend on embodied TCs (people-related) 
or disembodied TCs (hardware and materials).  Most companies expressed reluctance to disclose 
information on grounds of confidentiality, and in the vast majority of cases, the management and 
financial accounting systems of the sample firms did not capture information at a disaggregated 
level. Estimates of spend on network equipment ranged from US$20-25-million per annum to multi-
billion-dollar budgets, and these estimates were substituted as a rough proxy for investment in 
disembodied TCs. 

Expenditure levels on training and staff development activities, which ranged from a low of several 
thousand dollars per year to a high of a multi-million-dollar budget -- were used as a proxy measure 
for expenditure on embodied capabilities.

Implications for Increasing Effectiveness of Technological Learning 
In the larger study, the descriptive data on TCB mechanisms in use, detailed qualitative accounts 
such as that presented in the previous section, and quantitative data on intensity of use of the 
seven types of TCB mechanisms, were used to construct indicators of TCB system development. 
In addition, there was a statistical exploration of patterns of use across these categories of TCB 
system development. The detailed qualitative analysis and intra-firm investigation shed light on why 
firms with more-developed TCB systems were able to increase the effectiveness of technological 
capability inputs and how they managed to diversify beyond the traditional approaches to capability 
development. From the detailed statistical exploration, the sample of 26 firms was found to consist 
of 10 firms with well-developed TCB systems, seven firms that had made very little progress in 
establishing functioning TCB systems, and the remaining nine firms that had made some progress 
in establishing TCB systems. Using statistical tests, it was confirmed that the 10 firms with more-
developed TCB systems did display patterns of learning and capability development that differed 
significantly from the firms with less well-developed TCB systems, and also that these 10 sample 
firms displayed properties similar to the hypothetical “ideal system.” It is the combination of all 
of these areas of analysis that confirms the finding that effectiveness of TCB effort is positively 
associated with the development of TCB systems, and further provides insights into how African 
firms might improve effectiveness (Marcelle, 2002).  

To explore the implications of these results more generally, this paper uses the device of painting 
a picture of the most commonly observed patterns or the prevailing “systems in use”5 among the 

sample, and then provides an analysis of the firms that performed better or worse.

Prevailing ‘Systems In Use’ for African Firms

The prevailing ‘systems in use’ for the sample firms -- and this may be true of many developing 
country firms, particularly in Africa -- saw firms expend a great deal of effort on increasing the 
stock of TCB inputs, particularly the supply of people (embodied TC), and on ensuring that these 
people had the right skill set. Firms in Africa -- and in developing countries generally -- face 
challenging supply conditions, and are preoccupied with continuously ensuring that skills match 
the requirements for effective operation and change in technological systems. 

Among the sample firms, this often led to the neglect of internal processes that aim to ensure 
that TCB inputs are used effectively. For the African telecommunication companies sampled, the 
prevailing “systems in use” for managing technological learning and capability-building had the 
following characteristics:

Management practices
• There was a great deal of reliance on recruitment of graduates from domestic technical 

colleges and universities as the main source of people-embodied technological capability. 
Public sector companies in the sample often organised this recruitment effort quite formally, 
and then required new recruits to undertake induction programmes where they were 
introduced to different technical disciplines over a period of up to three years.

• Formal in-house classroom-based training programmes were the main method for continuous 
updating of skills, information and knowledge. The large firms in the sample, both publicly- 
and privately-owned, organised this in-house training through specialised departments or 
separate training colleges that were attached to the operating company. The older and 
more established companies often carried out their training without reference to knowledge 
production institutions in the country, and were more likely to complain that the curricula in 
their internal training programmes were out of date.

• Experiential training was recognised and appreciated as an important component of training, 
skills development and knowledge acquisition. Smaller firms in the sample were better at 
organising and rewarding experiential training opportunities.

• The approach to managing the people-centred capability development process was to assign 
the responsibility for developing training and knowledge development to a single identified 
specialist department within the organisation, most often the human resource development 
(HRD) department. The interaction between HRD and the technical specialist departments, 
e.g., around network-planning and information technology, was relatively irregular and there 
was little joint ownership of objectives for organisational learning across disciplines.

• Performance-related pay and benefits systems were used extensively to encourage and 
motivate capability development for individuals. There appeared to be greater effectiveness 
in promoting individual capability development than at aggregating this effort to the team and 
organisation-wide level. 

• There was extensive use of expatriate employees and consultants to expand the skills base 
available to the firm beyond the boundaries of the domestic economy. The effectiveness of 

5 The term “systems in use” (Senge, 1992) is a useful concept for describing the most commonly observed patterns that appeared to 
be typical of firms operating in the sample. It also appears to be more meaningful to describe a prevailing kind of organisational practice 
than to introduce terms such as “average,” which tend to suggest statistical representativeness. The characteristics of the sample firms 
described here as being illustrative of the systems in use were drawn from a qualitative assessment of the evidence and were not based 
on the results of a statistical calculation.
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internal processes to ensure genuine knowledge-transfer from expatriates, even when these 
were the employees of shareholder companies, varied considerably across the firms. More 
often than not, African firms were relatively weak in managing the process of the flow of tacit 
information from expatriate staff and consultants to local employees.

• Use of open-learning facilities, including resource centres, on-line training facilities and 
provision of Internet-based resources and tools, was not very widely practiced by firms in 
the sample. Although there was widespread recognition that these facilities could provide 
extensive benefits, in practice, African firms had not moved much further beyond that 
recognition.

Culture and leadership
• There were diffused and amorphous approaches to managing capability development, as 

opposed to systematic and strategic approaches. A wide range of activities was aimed at 
increasing capabilities available to the firm.

• There was a good understanding of the importance of capability development for meeting both 
competitive and defensive objectives. 

• The most commonly-observed patterns among these firms were those of a novice rather than 
an experienced and sophisticated developer of capabilities. However, there was an acute 
awareness of the importance of technological knowledge and expertise in providing the ability 
to produce telecommunication services cost efficiently.

• There was an awareness of the imperative of developing more “open learning styles,” and 
shifting away from more traditional approaches to developing capability. In the publicly-owned 
firms, there was a sense of crisis, i.e., the impetus for this change was not experienced as 
being under the control of existing management. Rather, it was perceived as an involuntary 
process associated with privatisation and imminent changes in ownership. Even in the 
privately-owned companies, the most common experience was of the operating companies 
struggling to cope with the pace of technological change.  

Allocation of financial resources
• There was much more emphasis on budgeting for the hardware and tangible material inputs 

to the technological capability process than for the human-related elements.Telecommunic
ation operating companies, including those in this sample, have well-established network-
planning routines that allow the firms to plan and allocate resources to network expansion and 
maintenance. These routines were typically engineering-led, and often took place with little 
integration with the rest of the organisation. In addition to expenditure on the hard elements 
of technological capabilities, the operating companies also established routines for allocating 
resources to training and human resource development. Budgets for hardware, equipment 
and human resource development were often separately managed, and a common problem 
identified was the lack of integration between training and the technological requirements.  

The features just described were observed in 16 of the 26 firms, while 10 firms performed better 
than these characteristics, and it is the success factors of these “out-performers” that we turn to 
now, in this next section. 

‘Out-Performers’ and Critical Success Factors (CSFs)

As discussed in the previous section, there were African firms in the study that displayed best practice 
and compared favourably with the “ideal system” for TCB6. These companies demonstrated the 
necessary breadth of routines, selectivity, and integration of routines across functional disciplines 
and made attempts to establish the cultural and leadership setting for organisational learning to 
take place. These firms out-performed the prevailing “systems in use,” and were very effective 
in their technological capability-building efforts. In the rest of this section, five general critical 
success factors, and specific characteristics that contributed to these firms’ “out-performance” and 
effectiveness in technological learning and capability-building are discussed.

Critical Success Factors for Learning
The first critical success factor (CSF) that can be identified for out-performers is that they exhibited 
awareness of the importance of technological capability for firm survival and competitiveness. 
This ability was observable in terms of specific internal processes associated with evaluation 
and assessment, as well as routines, which aimed to direct the TCB effort in the firm. This is an 
important finding since it may indicate that success in TCB effort requires the following kinds of 
effort, noticeably absent in firms with less well-developed TCB system involving:

• Sensing of TC gaps and selecting appropriate responses

• Implementing responses

• Refining responses and continuous change of TCB effort

The second CSF is the ability to continuously address and manage change, by deploying 
appropriate organisational culture and leadership practices. The most effective firms were those 
that had the ability to refine and adapt their TCB effort in response to change. This ability was 
not limited to large firms, since, as noted, traditional public telecommunication operators (PTOs), 
although they had well-developed TCB systems, seemed often to be stuck in old ways of mobilising 
TCB effort and were, therefore, not able to select appropriate responses and to change over time.

Out-performing firms in the sample displayed a third key strength in terms of their willingness to 
experiment with organisational design and to introduce mechanisms for facilitating more openness 
in learning. Eleven out of the 26 firms reported providing environments that were conducive to 
organisational learning, including through changes in organisational design. These firms provided 
open-learning facilities such as resource centres, Internet facilities, on-line tutorials and libraries. 
This high propensity to support open learning exceeds the expectation that was suggested 
by previous studies of capability development efforts by African firms. It suggests that the 
telecommunication sector is likely to be an outlier in terms of organisational learning and capability 
development in Africa.  

6 A statistical test was done to compare TCB systems in use with the “ideal system.”  A firm with an “ideal system” for TCB would 
be expected to balance its TCB effort across all of 5 elements of the TCB system, i.e. adequate and appropriate financing; facilitating 
management practices; supportive culture and leadership; and effective management of supplier relationships and relationships 
within the innovation system.  A Wilcoxon Sign Test procedure was applied to compare the reported patterns of usage in each of the 
three categories of TCB system development to the “ideal system” suggested by the conceptual framework. This test examined the 
morphology of learning systems to investigate whether proportionate and balanced deployment was present. Interpretation of the results 
of the Wilcoxon Sign Test suggested that 10 firms with well- developed TCB systems (firms in the high category) adopted patterns of 
usage that were similar to the “ideal system” -- that is, they employed a diverse range of mechanisms and a balanced, systematic 
approach. Meanwhile,  16 firms with less well-developed TCB systems did not adopt the most effective patterns of deployment of TCB 
mechanisms. The differences or deviations from the “ideal system” were found to be statistically significant at the 5% level.



67 68

The fourth CSF exhibited by firms in the sample with well-developed TCB systems was the 
existence of a high absorptive capacity for bringing knowledge and expertise from external sources 
into the firm and making effective use of those inputs. The firms with a well-developed TCB system 
appeared to be particularly good at managing the flow of people and tacit knowledge across 
organisational boundaries. The capabilities and factors that assisted with this boundary-spanning 
activity included management practices, such as evaluation and monitoring of expatriate contracts, 
as well as attitudes. Firms with a well-developed TCB system reported that they cultivated a 
willingness to learn, were not closed and suspicious, and were more confident in their approaches 
to TCB management than firms with poorly-developed systems. The combination of culture and 
leadership, management practices, financial resources, and interaction with the innovation system 
and suppliers – the defining elements of the TCB system -- appeared to have reinforcing effects 
that were expressed in the values and attitudes of the people in the firms. These values and 
attitudes were not acquired instantaneously, or through a single event of TCB, but rather through 
a process that took place over an extended period of time, and required the processing of failures 
and mistakes and refining of the processes.  

The fifth and final key distinction that emerges from the analysis of the experiences of these 26 
firms is the central importance of disciplinary-based technological knowledge. In every instance of 
a firm that was successful in building a culture of openness and strong absorptive capacity, there 
was evidence that the internal capabilities of the firm were strong and resilient. The firms that had 
developed a strong foundation of in-depth technological knowledge7 were much more confident 
in their boundary-spanning activities than the weaker firms, and were less likely to complain of 
dependence on external actors. The interviewees were more likely to believe that their firms could 
respond to external changes in technology or commercial conditions. This finding has implications 
for recommendations on how developing country firms can build technological capabilities, and 
lends support to the wealth of empirical evidence that suggests that indigenous capability is an 
absolutely essential requirement for capability development. 

Specific Competencies for Effectiveness in Learning 

In addition to these general features, there are some specific characteristics of the TCB effort 
within out-performing firms that contributed to their relative success. These are: the ability to blend 
traditional and non-traditional approaches; active and purposive engagement; and routines for 
rewarding and developing skills.

Blending of traditional and non-traditional approaches
Successful TCB firms appear to have combined traditional PTO-style approaches to developing 
capability with more specific and tailored approaches. This was particularly evident in the 
recruitment and retention routines used by firms in the sample. In particular, successful TCB firms 
in the sample recognised the weaknesses of the local labour market and education systems. They 
reported that they proactively engaged with the system, so that their access to trained highly-
skilled staff would improve.  This is confirmed by the reported attention given by firms with a well-
developed TCB system to interaction with the local and global innovation systems.  An example 
was the medium-sized Ghanaian firm that developed very specific routines for filling the gap in 
network management expertise by requiring local staff to follow an international, best-practice, 
industry-defined training programme over three years. In contrast, a large Tanzanian network 
operator had failed to expand its recruitment and training efforts beyond the traditional approaches, 

and was reportedly experiencing the negative effects of outdated skills. 

Active and purposive engagement
Successful firms with a well-developed TCB system did not leave matters to chance, but reported 
that they managed and monitored individual TCB mechanisms and the TCB system as a whole. 
For example, while many firms in the sample used expatriates as a source of capabilities, few 
firms had management mechanisms that would increase the probability of these mechanisms 
being effective. In firms where there was active engagement, expatriate programmes were 
managed at every step, from the selection of individual experts, to the coordination of skills transfer 
programmes, the design of accountability measures and the succession planning. The expatriate 
programmes in which there was active and purposive engagement generally demonstrated the 
following attributes:

• Shared responsibility between local staff and expatriates

• Mutual trust and respect

• Joint staffing of project teams

• Shared ownership of goals and objectives and accountability for outcomes

• Common vocabulary for defining project objectives and outcomes

• Similar depth of knowledge between local and foreign counterparts

This finding is illustrated by a close examination of the medium-sized mobile network operators 
in the sample. For all of these firms, there was very high reliance on expatriate individuals as a 
source of technological capability, but there were major distinctions between their approaches to 
the management of this TCB mechanism. Those firms that demonstrated the characteristics of 
active and purposive engagement also reported greater satisfaction with expatriates as a source of 
capability, while for other firms of similar size, there was the same level of reliance on expatriates 
but less satisfaction with the performance of this mechanism. These findings are in line with the 
experience of firms in other contexts (see Brewster, 1991).

Developing and rewarding learning skills
The evidence appears to confirm that, of the firms in the sample, those that were able to develop 
the boundary-spanning skills required to bridge disciplinary and organisational boundaries 
were more successful in their TCB efforts. This sample of telecommunication operating firms, 
therefore, provides support for a well-established theoretical proposition that firms must build 
boundary-spanning skills, or “T skills.”8 The specific routines that the sample firms used to 
develop the T skills required for boundary-spanning included: tailored recruitment programmes, 
continuous training of technical specialists, special incentive programmes to retain specialist skills, 
mentoring programmes, assignment of responsibility for motivating technical specialists, and team 
development.  

For the more sophisticated companies in the sample, there were specific routines designed to 
achieve better integration between budgeting for non-embodied technological capabilities and 
person-embodied capabilities, and much more attention was placed on gaining value from that 
expenditure.  

7 In small firms in the sample, this was often a single individual – the founder. 8  See Leonard- Barton’s definition of “T skills”.
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Pervasive Weaknesses and Enduring Challenges

The study was also able to identify and to analyse persistent weaknesses and enduring challenges 
for technological learning and capability development for African firms. These weaknesses 
include: inadequate organisational integration of learning efforts; weak evaluation and assessment 
capabilities; limited range and inadequate stock capability inputs; imbalance among different 
sources of capabilities; and weaknesses in sustaining cultural and leadership support for TCB. 
These challenges are discussed in turn.

Inadequate organisational integration and limited innovation in organisational design 
The degree of ability to ensure that there was effective organisational integration of TCB effort 
was found to be a major weakness among the firms in the sample, even for those with a well-
developed TCB system. The TCB system approach suggests that a successful TCB effort 
requires assignment of responsibility for learning, (vision-setting and strategy development) and 
implementation of learning, on the basis of accountability and with appropriate evaluation systems 
that allow for refinement of learning effort, and that take account of past failures and changing 
external circumstances. Figure 1 below illustrates the relationships between these factors, where 
the thickness of the lines on each box is indicative of the relative strength across the sample firms. 
In the “ideal system,” there would be symmetry across these types of effort.

The TCB system approach suggests that the vision-setting aspect of organisational integration 
is most effective when it is undertaken at the most senior level of management. The evidence 
suggests that this feature was reasonably effective in the sample firms. In many of these firms, 
either the chief executive or Board level management personnel were the champions of learning 
and the TCB effort. However, despite the relative strong performance on vision-setting, strategy 
development effort among the sample firms was a major weakness. There were few examples 
of well-designed strategies that translated senior-level vision and aspirations into consistent 
strategies applicable at multiple levels in the firm. As a result, although the implementation of TCB 
effort was active, it was often uncoordinated and undirected.  Systems to ensure accountability and 
fine-tuning of TCB effort were also weak and underdeveloped.   Although TCB activities took place 
at the line management level, there was insufficient decentralisation of responsibility to enable 
quick recovery from mistakes and shortcomings.  

Figure 1: Key Processes in learning systems

 

Weak evaluation and assessment capability
The sample firms demonstrated significant expertise in their approaches to evaluating their needs 
and requirements for non-embodied technological capabilities, drawing upon the substantial 
internal engineering competencies. However, these assessments were isolated from the broader 
technological evaluation and did not emphasise embodied and tacit elements of technological 
capabilities. This seems to have led to a mismatch in the approaches to filling the gaps in 
technological capabilities identified in the assessment exercises. The qualitative and quantitative 
accounts suggest that there were significant gaps in codified knowledge, tacit knowledge, and in 
material and non-material technological capability inputs. This evidence suggests that evaluation 
exercises should be balanced and well-integrated, so that the TCB system can be applied to 
tackle problems associated with missing pieces of all the combinations of embodied and non-
embodied technological capabilities and tacit and codified knowledge. Evaluation and assessment 
capabilities were elements of the learning strategy development process discussed under the 
theme of organisational design and organisational integration, in the preceding sub-section.

Scarcity of different types of capabilities
As noted in the sub-section on “blending of traditional and non-traditional approaches,” 
telecommunication operators have tried and tested mechanisms for getting people into their 
organisations. The sample of firms reported that they used these mechanisms to solve their 
shortages of embodied technological inputs. However, because these firms operate in a fast-
moving technology space, these mechanisms were failing in many cases to provide the necessary 
levels of codified knowledge, e.g., development of wireless access technologies.  Put simply, firms 
were bringing people in without the required knowledge base. Successful firms reported that they 
complemented the tried and tested methods with other mechanisms to reduce this gap in codified 
knowledge, most frequently by relying on suppliers of equipment to provide additional knowledge 
inputs. Other mechanisms used were improving the performance of local knowledge-producing 
institutions, so that people skills were upgraded prior to recruitment. For improving access to tacit 
knowledge, improving management of expatriate programmes and management of relationships 
with suppliers were perceived to be the key requirements.

For firms in the sample, there was a major weakness in the development of internal reservoirs of 
codified knowledge. This was so even for firms with a well-developed TCB system. There were 
very few instances of firms that had successfully captured and encoded learning events and formal 
knowledge to make this available for wider dissemination across the firm. Even in the firms that 
reported that they had designed open-learning systems, the learning materials were developed 
externally and so did not include their own experiences of technological capability-building. There 
were some repositories of formal codified knowledge in the courseware of formal in-house training 
programmes delivered by suppliers or internal experts.

Weakness in diversifying sources of capabilities 
For developing country firms, including those in this sample, suppliers of equipment and services 
are the main external source of technological capability. However, the TCB system approach also 
suggests that managing relationships with external suppliers should be balanced with managing 
relationships with other external sources of technological capability inputs. The empirical evidence 
suggests that firms with a well-developed TCB system were better able to manage the acquisition 
of technological capabilities from different sources, through widening their familiarity with sources 
other than suppliers of equipment and services, such as shareholders, other operators, regional 
and international organisations, industry associations and the innovation system. These firms used 
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all of these relationships to complement knowledge acquired from suppliers. However, the over-
reliance on commercial suppliers of equipment and services remained a persistent weakness of 
the majority of firms in the sample, suggesting that this is a challenge.

Organisational culture for learning is not sustained 
There is a theoretical argument that suggests that developing an organisational culture that 
facilitates learning requires activities that over time affect the attitudes and values of individuals 
in the firm, making them more disposed to learning as well as increasing the number and type of 
learning opportunities available. In the TCB system approach, this proposition is taken to mean 
that, while the presence of specific individual TCB mechanisms is important, for an organisational 
culture to take root, these mechanisms must be present in appropriate combinations, so that there 
is reinforcement. A truly facilitating organisational culture is considered to be one that is sensitive to 
the additive and cumulative effect of many different TCB mechanisms, rather than to the existence 
of these mechanisms in isolation.  

To analyse this aspect of the TCB effort, the extent to which the sample firms demonstrated the 
ability to use internal TCB mechanisms in reinforcing combinations is examined using the three 
groups of TCB shown below.  

Group 1 
M23: open-learning facilities
M26: organisational culture re-design aimed at supporting 
experimentation and learning

Group 2
M19: performance-related pay
M27: assigning line responsibility for TCB
M29: TCB expenditure targets

Group 3
M20: leadership development
M21: formal change management programmes
M31: integration of TCB objectives into strategic planning

The conceptual framework suggests that for TCB to be effective, firms should deploy these 
TCB mechanisms together. The evidence from the sample of firms indicated that only five firms 
implemented the pair of mechanisms associated with developing open-learning systems and 
undertaking actions to re-design culture to support experimentation and learning (Group 1). It is 
also worth noting that three publicly owned firms with well-developed TCB systems did not deploy 
this pair of mechanisms. This finding provides further support for the proposition that the publicly-
owned firms in the sample had not undergone the cultural change that is necessary to support 
effective TCB effort. 

The TCB system approach suggests that the occurrence of the second group of internal processes 
is likely to improve a firm’s ability to influence the extent to which individuals and the entire group 
assume accountability for TCB objectives. Only two firms in the sample had all three mechanisms 
in place, while four additional firms had a pair of the mechanisms (M19 and M27, but not M31). 
The only firms making an effort to improve accountability for their TCB efforts in the sample were 
from South Africa. This evidence confirms that only a few firms were taking action to move beyond 

having strategic visions and top-level support for TCB, to implemented management practice that 
would be expected to have an impact over time. 

Finally, there was only one firm in the sample that had implemented leadership development, 
change management programmes, and TCB integrated into strategic planning all at the same 
time (Group 3).  There were four other firms that had two out of the three mechanisms. This group 
of mechanisms is indicative of the extent to which firms formalised their TCB development effort 
and integrated it with planning. This suggests that, among the sample firms, there was limited 
development of the sustainability of culture change and TCB effort. Firms had not been able to 
formalise their TCB efforts and closely align these with business goals and objectives. While there 
were informal programmes, these often lacked legitimacy and could not attract sufficient resources 
-- factors that negatively affected effectiveness. 

The study provides evidence that firms with weak TCB systems -- while often aware of the 
importance of specific internal processes for supporting technological learning and capability-
building and often experimenting with some interventions -- typically were not able to deploy TCB 
effort in a systematic manner. 

For example, a small Tanzanian firm had implemented leadership development programmes 
and introduced facilities for informal learning, but the overall impact of these activities was not 
sustainable. In many of the other smaller firms, TCB was managed and led by an individual 
champion for learning. 

There were five firms in the sample of 26 that demonstrated the “charismatic approach” to 
developing a learning culture. In these firms, the learning culture was associated and identified 
with the technical competence and knowledge of an individual or group of individuals in the firm 
who were frequently the founders of the organisation. For this sub-set of firms, the culture was 
dependent on the communication skills of these individuals and their ability to inspire and motivate 
others.

In summary, the TCB system approach suggests that the ability to effectively implement learning 
at the company level involves transcending individual effort through processes that support and 
develop changed ways of “being and doing.” In this perspective, processes to aggregate effects 
of learning and ways of thinking are as important as the isolated learning events themselves. 
The evidence from this sample supports this proposition, in so far as the firms that were effective 
in TCB and undertook learning that responded to their business objectives also reported that 
they introduced processes to integrate isolated learning events and develop reinforcing culture 
change. In the firms that were less effective in TCB and those that were unable to align TCB with 
business objectives, learning experiments were in place, but the activities were present without 
corresponding benefits. The presence of reinforcing internal processes improves the probability 
of changing culture over time and producing a sustainable facilitation of learning. Together with 
organisational integration, these features exert very important influences on the effectiveness of 
TCB. Operational experience and firm size were found to be positively associated with development 
of effective TCB systems. 

The evidence illustrates that only firms that had achieved a threshold level of development of 
their TCB system attempted to tackle the cultural change aspects required to achieve substantial 
support for learning and capability development. Even for the firms that had made the most 
progress in the sample, there were gaps in the effort to develop facilitating cultures for capability 
development. An important missing ingredient was the development of approaches that are more 
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likely to be sustainable because they incorporate reinforcement features of culture development. 
These styles were not as widely used as the “charisma approach,” which was highly dependent 
on a single individual. Another shortcoming of the sample firms was the limited success in making 
learning widely accessible across the firm.

Insights from the TCB system approach 
This analysis has highlighted the importance of sustainable cultural change to support capability 
development efforts, and processes to ensure that there is organisational integration of TCB effort. 
Neither of these factors has hitherto received much attention in the investigation of capability 
development in developing countries. By focussing on internal processes of technological learning, 
the TCB system approach has identified factors that have the potential to explain variation in 
effectiveness of TCB effort. 

The analysis of the evidence confirmed that firms with well-developed effective TCB systems 
deployed internal processes in their capability-building efforts and managed these processes to 
improve firm-wide learning. The factors that appeared to facilitate effectiveness in capability-building 
among the sample firms included: providing leadership for learning; creating conditions that were 
supportive of firm-wide learning and raised awareness of the importance of technological capability 
for firm survival and competitiveness; introduction of open-learning facilities; implementing specific 
management routines such as rewarding development of boundary-spanning skills and managing 
the transfer of knowledge from expatriates; implementing evaluation and monitoring systems; 
and proactively engaging with the local labour market and education system to provide access 
to people with requisite education and skills, particularly those with disciplinary backgrounds in 
telecommunication engineering and information technology. 

Major weaknesses among this sample were that none of the firms had made substantial progress 
in the organisational integration of TCB, and few deployed efforts to sustain the implementation of 
a supportive cultural environment for learning. As a result, their efforts did not achieve consistency, 
cohesiveness and consonance. 

These results are important also because, first, they demonstrate the fruitfulness of integrating 
organisational development and strategic management insights into the analysis of capability 
accumulation by developing country firms. For example, the importance of having diverse routines 
for learning, coordinating mechanisms, and supporting culture and leadership, has not received 
much attention in the development studies tradition. 

Second, the TCB system approach yields new knowledge by identifying specific internal processes 
(e.g., introduction of open-learning systems and proactive support of public education and training 
institutions to provide access to skilled people) that were found to be important for the sample firms, 
and which may be important for other developing country firms operating in similar contexts of rapid 
technological change. 

Finally, it is worth noting that the analysis provides support for the view that it is necessary to have 
an appropriate balance between internal accumulation of capabilities and acquiring capabilities 
from external sources. This finding is in line with received views. However, the TCB system 
approach operationalises the concept of balance between external and internal accumulation, by 
defining an indicator of TCB system development that captures both types of effort. Making use of 
the TCB system development indicator permits the measurement and comparison of the extent to 
which firms undertake investment in either or both types of capability development activities. 

Concluding Remarks
This study of the capability accumulation processes of 26 telecommunication operating companies 
in four African countries has shed new light on how developing country firms undertake learning 
processes that are considered to be important for fostering competitiveness, innovation and 
economic development. The study’s strengths are that the conceptual framework developed for 
this research extends development studies work on capability development by emphasising intra-
firm and endogenous factors that derive from the soft, human aspects of capability development 
processes. The TCB system approach also integrates the notions of organisational coherence and 
the strategic management of change and the transcendent aspects of learning into the analysis of 
capability accumulation by developing country firms. These areas of organisational development 
and strategic management theory have hitherto not been emphasised and treated in detail as 
explanations of success or failure in capability development. This paper has focussed on the 
internal processes that are required for technological learning and capability development.  

The TCB system approach as applied to the empirical context of telecommunication operating 
companies in four African countries offers support for adopting a people-centred approach to 
understanding capability development in firms. The analysis undertaken offers support to the claim 
that individual effort and learning leadership can make a substantial difference in the ability of firms 
to develop technological capability. At a theoretical level, this study provides strong support for 
considering technological capability development to be an investment process, where an essential 
component is improving the ability of individuals to absorb technological knowledge and circulate 
that knowledge throughout the firm.

The study uses indicators of the level of TCB system development that are robust enough to be 
used in quantitative tests of the patterns of capability development. The resulting evidence provides 
useful insights into how specific routines that firms use for managing learning are deployed. 

The TCB system approach can form the basis for investigating technological learning across a 
number of industries since the “ideal system” proposed contains generalisable features of the 
capability accumulation process in developing countries. To apply the approach in other contexts, 
the technology- and industry-specific features would have to be incorporated. Future research can 
build on and extend the approach taken here, and improve on its weaknesses and limitations. First, 
although there was a focus on the individual aspects of capability development, the psychological 
dimensions of learning and capability development were not explored. Integrating insights from 
the psychology discipline is likely to lead to further understanding of the barriers to capability 
accumulation in developing country firms. For example, this integration would permit further 
disaggregation and unpacking of the contribution of individual motivation and the development of 
confidence in increasing the learning and capability development potential of firms. Second, future 
research can extend beyond cross-sectional analysis of the process of technological capability-
building and learning to include methods that permit exploration of how TCB effectiveness is linked 
to other variables over time. Finally, it may also be possible to refine the TCB system development 
indicators developed in the exploratory study on which this paper is based.  

Several key policy implications emerge from this research that can be implemented by firms in 
developing countries. First, firms can improve their technological capability accumulation effort 
by paying attention to the individual aspects of absorptive capacity. This requires developing 
cultures in which employees are supported and encouraged to acquire technological knowledge, 
technological confidence and to develop boundary-spanning skills. Features of this learning culture 
include senior management leadership and involvement, clear assignment of responsibility, and 
careful design of learning programmes to ensure that opportunities are widely available and include 
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higher-order and “transcendent” aspects of learning. Second, firms can adopt a diverse range of 
learning mechanisms selected to be appropriate for the business objectives and the technological 
gaps that exist. Investment in learning should have breadth and be sustained over time. Third, 
given the unfavourable local contexts, developing country firms ought to be proactive in increasing 
the size of the pool of technically-skilled persons. Firms can jointly develop technological training 
courses with universities and technical colleges, maintain industry involvement in, and support for, 
curriculum development, and implement cross-industry formal and informal training programmes 
where costs are shared among beneficiaries. 

These recommendations for African telecommunication country firms can contribute to the 
transformation of the capability development effort, moving the investment in learning closer to the 
theoretical “ideal” envisaged in the TCB system approach. 
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Abstract
The new reality of the 21st Century is characterised by increasing centrality of information and 
knowledge and pervasive application of new information and communication technologies (ICTs). 
The unavoidability of the new applications on the one hand, and their considerable complexity and 
costliness on the other, compel organisations to seek better understanding of these applications 
to guide their successful development and implementation. The ability to accurately establish 
and articulate needs and prioritise them on the basis of their potential benefits and challenges, 
within a framework of institutional capabilities, is an important dimension of this understanding. 
This is where assessment comes in. This paper proposes a framework for assessing the maturity 
of government capabilities for “e-government.” It first traces the conceptual development of 
e-government, noting a successive broadening of the conceptual scope and a shift in focus 
from technology to government. It reviews pertinent literature on “e-readiness” assessment 
and “capability maturity” assessments, noting their strengths and limitations in a government 
institutional environment. It proposes an e-government capability maturity assessment framework 
based on six capability factors (development and business agenda, ICT application portfolio, 
ICT infrastructure development, human and intellectual capital, governance and institutional 
infrastructure, and leadership and management), six levels of maturity (business as usual, on-
line information services, on-line interactivity, on-line transactional services, service integration, 
and organisational transformation), and a mapping function that traces the logistic trajectory of 
resulting growth curves.

1. Introduction 
The 21st Century has ushered in a new reality defined by the new information and knowledge 
economy and rapid and pervasive proliferation of information and communication technology (ICT) 
applications. The new reality creates new opportunities and challenges that require new knowledge 
competencies and institutional capabilities, and the application of new ICT enables their effective 
acquisition and utilisation (Melody, 2002).  Electronic applications (“e-applications”) or on-line 
applications, as the new range of ICT applications have become known, are transforming not only 
the business that is done but also the way it is organised. These applications are increasingly 
becoming an integral part of the new organisational environment and therefore unavoidable. 
Furthermore, due to their dependence on the Internet and related technologies, e-applications 
have a global scope and reach, which make them considerably more sophisticated and complex 
than conventional ICT applications of the recent past. 

While presenting new opportunities to organisations, private and public, e-applications also present 
major challenges that must be overcome. Being pervasive and unavoidable on the one hand, 
and complex and costly to successfully develop on the other, e-applications present a serious 
dilemma to both private and public organisations, and perhaps more so to the latter. The dilemma 
brings into focus the need for a better understanding of these e-applications together with the 
organisational and institutional environment of their use. To some governments, especially those 

in the developing world, this understanding is a critical consideration, as it provides a basis for 
the efficient allocation of scarce resources. The ability to accurately establish and articulate e-
application needs and prioritise them on the basis of their potential benefits and challenges, within 
a framework of institutional capabilities, is an important dimension of this understanding. While 
various assessment tools have been developed to assist in this important task, those developed 
to date do not have a sufficient level of specificity to be able to provide the required information 
and knowledge to assist decision-making. This is the problem that forms the basis of an ongoing 
research work.

This paper discusses the theoretical aspects of the research work, which looks at the development of 
appropriate tools for assessing the levels of maturity of government capabilities for “e-government.” 
The study is premised on the need for a better understanding of the capability of government 
agencies and departments for identifying, planning and implementing e-government initiatives. It is 
motivated in part by the observed inadequacies and weaknesses of existing electronic readiness 
assessment tools for application in e-government analysis. 

As the term “e-government” is relatively new, with yet-to-solidify conceptual foundations, the paper 
explores first the underpinning conceptualisation of e-government. This discussion examines the 
conceptual development of e-government and the key categories of e-applications. This is followed 
by a review of pertinent literature on institutional/organisational assessment and analysis, with 
a view to identifying the distinctions between “readiness” assessment and “capability maturity” 
assessment. This examination provides a theoretical basis for the formulation of a framework 
for assessing the maturity of government capability for e-government in several important and 
interrelated areas.

2. Conceptual Development
E-government is a new addition to the rapidly expanding vocabulary of e-prefixed terms that reflect 
the expanding range of ICT applications in organisations and societies. Within the context of public 
management, e-government has joined such terms as “e-health,” “e-procurement,” “e-services,” 
and even “e-housing” in gaining high levels of common use. Unlike most of these other more 
specific e-applications, e-government is still undergoing conceptual development to provide an 
overarching conceptual framework. The locus of its conceptual development has moved at least 
one step above its original conceptualisation and is evidently still undergoing re-conceptualisation 
in a dynamic environment. The initial conceptualisation assumed a more technological flavour, 
thus allowing the term to mean different things to different people. Furthermore, the definitions 
presented provide ideas only on what the term possibly means, thus leaving a degree of 
uncertainty as to what the definition does not include. While this type of definition is often sufficient, 
it becomes problematic when different meanings are presented, and more so when some of these 
interpretations are conflicting. Under these conditions, clarification of those aspects that are clearly 
not part of the definition reduces uncertainty and identifies the aspects that must still be subject to 
contextual interpretations. In light of this consideration, I will first conceptualise e-government both 
in terms of what it is and what it is not.

2.1 E-Government: What It Is

The conceptual development of e-government has so far gone through two distinct phases, and is 
presently witnessing the emergence of a third. In the first phase, the term e-government was used 
to mean the application of advanced ICT to deliver public services. This conceptualisation emerged 
from the relative successes of “e-commerce” applications, resulting in pressure being placed on 
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government organisations to improve their service delivery systems in the same way that some 
business organisations were doing. As a public sector equivalent of e-commerce, e-government is 
viewed primarily as a tool for electronic delivery of public services. This view has been the primary 
driver of e-government initiatives throughout the world. Through such initiatives, governments 
transfer a range of services into electronic formats, so as to make them more conveniently 
accessible over the Internet. Proponents of this conceptual view include Holmes (2001), Cook 
(2000) and Carrow (2001). According to Holmes (2001, p. 2),  “Electronic government, or e-
government, is the use of information technology, in particular the Internet, to deliver public 
services in a much more convenient, customer-oriented, cost-effective, and altogether different and 
better way.”  He further points out that cutting costs and improving government efficiency, meeting 
and improving citizen expectations and relationships, and facilitating economic development are 
some of the important considerations driving e-government. Note that technological rather than 
institutional and organisational considerations have driven this conceptualisation. It is the view that 
most technically-oriented individuals and institutions hold.

The second stage in the conceptual development of e-government has emerged from the 
consideration that electronic service delivery is a new way of doing business in government, and 
is therefore part of the ongoing reforms and transformation of government. The past two to three 
decades have witnessed major reform and transformation of government processes, systems 
and structures. Some of these initiatives have been fundamental enough to be considered a re-
invention of government  (Obsorne & Gaebler, 1992; Heeks, 1999). Osborne and Gaebler see 
government re-invention as the building of new government organisations with features including 
being catalytic, community-owned, competitive, mission-driven, result-oriented, customer-driven, 
enterprising, anticipatory, decentralised and market-oriented. It is interesting to note that Osborne 
and Gaebler made no mention of a role or application of IT or ICT in the re-invented government.  
Richard Heeks (1999) made this observation and attempted to fill this vacuum by focusing on new 
ICT applications in government. Other proponents of this view include Caldow (2001), Okot-Uma 
(2000) and Riley (2001).

Locating e-government in the context of ongoing reforms and transformation in government provides 
for its definition as the application of ICT to transform government organisations and relationships 
with the citizenry, the business community, and with other arms of government (UNDP, 1997). This 
perspective broadens the conceptualisation of e-government beyond electronic service delivery to 
include such other things as enabling participatory governance and collaborative arrangements to 
stimulate social and economic growth, outsourcing of some state functions to improve efficiency 
and effectiveness, and even privatisation of state enterprises. The aim of e-government in this 
regard is to assist in a broader programme to make government organisations more effective, 
responsive and accountable.

The third stage in the conceptualisation of e-government locates it within the context of the 
emergent information and knowledge age. The new reality alluded to in the introduction results 
from the ongoing transformation of the economy and society that has been widely articulated in the 
past four to five decades (Drucker, 1988; Castells, 1996). It is the subject of the World Summit on 
the Information Society (WSIS), the first part of which took place in Geneva in December 2003, with 
the second part scheduled for Tunis in November 2005. The WSIS confirms that the new socio-
economic order is required at the highest level of government, and that its consequences, positive 
and negative, require the attention and intervention of global leadership for effective management.

E-government is viewed here as a kind of “new age bureaucracy,” with systems and structures 
that adapt government organisation to the new environment. The argument is that existing 

government bureaucracies, and in particular their deep vertical hierarchies, were designed for the 
industrial economy and society. The new information and knowledge society therefore requires 
new organisational arrangements and management paradigms (Nolan & Croson, 1995; Limerick 
& Cunnington, 1993). Such arrangements will be built from existing ones through progressive 
adaptation processes that incorporate the best of their functional features, abandon dysfunctional 
ones and introduce new features required to strengthen the capabilities for effective and efficient 
operation in the new environment. The ongoing reforms and transformation in government are 
therefore seen in this context to be part of the ongoing transformation in the broader society, and 
as a response to the disorientation of existing arrangements. This view casts e-government as the 
ultimate form and structure that government organisations will assume when the ongoing reforms 
and transformation are complete.  

2.2 E-Government:  What It Is Not

The conceptual development of e-government presented above provides three definitional locations 
for the term. Definitions such as these, however, fail to remove all uncertainties, especially when 
the concept in question displays an expansionary trend, such as is the case with e-government. 
Under such conditions, it is necessary and helpful to specify elements that are excluded from 
consideration, especially as e-government has been presented to mean many different things. 
Identifying what is not included in the concept of e-government to be employed here will have the 
beneficial effect of isolating inherent and potentially confusing ambiguities, so as to enable a better 
understanding than could otherwise be obtained. 

While accepting that the concept of e-government can mean, and has meant, different things to 
different people, it is increasingly becoming apparent that:

• It is not about technology; it is about applications of technology, specifically ICT, in government. 
It is the enabling power of technology more than anything else that is of central interest, as 
it expands the capacity to accomplish more, in the same way industrial machinery is used 
to multiply force and energy in commercial farming or manufacturing establishments. It also 
means that decisions relating to the application of the technology are taken outside the scope 
of technological considerations. 

• It is not so much about what the government does as it is about how the government 
accomplishes what it does. The important consideration here is that e-government reverses 
conventional government orientation from government-centricity to citizen-centricity, in the 
sense that the needs and convenience of citizens are intended to drive and define government 
business philosophy and strategies. 

• It is not so much about power and control in government as it is about empowerment of others 
through information, knowledge and convenient service delivery. It is creating an environment 
that permits individuals, organisations and communities to realise their potentialities in 
exploiting the opportunities at their disposal. More importantly, the increasing number of 
channels of information and knowledge make the citizenry potentially more knowledgeable 
than ever before, and therefore more difficult to control or manipulate through denial of access 
to accurate information, or through misinformation. 

• It is not about a political ideology or philosophy; it is about effective governance. While 
this assertion is contestable, especially by international development organisations and 
practitioners whose belief systems are rooted deeply in democracy and democratic principles, 
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one should note that China, for example, has embraced e-government, even though it is yet 
to embrace democracy (Chengyu, 2002; Lovelock & Ure, 2002). Furthermore, most oil-rich 
countries of the Middle East are non-democratic, yet they have embraced e-government. This 
being the case, e-democracy is clearly not necessarily an integral component of e-government. 
E-government cuts through political ideological orientations, though we recognise that it may 
have democratising effects, particularly when e-services components are used to improve the 
interactions between government and the citizens in a manner that empowers citizens. 

• It is not about building a smaller government; it is about building a more efficient and effective 
government, in the sense that it is simpler, accessible, responsive, and transparent. Such 
a government is devoid of unnecessary bureaucratic red tape, and is therefore able to take 
action as and when required. 

2.3 Main Categories of Applications

Even though the concept of e-government includes elements that are ordinarily outside the scope of 
technological considerations, the dominant role of ICT in enabling government systems and processes 
cannot be downplayed. The processes and systems that the technology enables define the range 
of interactions and relationship between the government and its stakeholders, of which citizens, the 
business community, the society in general, civil society in particular, and the government itself are 
principal. The interactions that define relationships between the government and these stakeholders 
have given rise to four main categories of e-government application: electronic administration, 
electronic business, electronic services, and electronic society. The descriptions that follow highlight 
the potential benefits of the different categories of e-government activities. The remainder of the 
paper then examines the reality of attempting to realise these benefits.

2.3.1 Electronic Administration (‘E-administration’)
The “e-administration” category of applications arises from the interactions within and between 
government agencies, as well as between different spheres of government (local, provincial 
and national). The interactions are generally referred to as government-to-government (“G2G”). 
These applications seek to improve the operational efficiency and effectiveness of government 
organisations, as they provide facilities to enable electronic communications and sharing 
of information and knowledge. E-administration applications permit simultaneous access to 
information, thus shortening the bureaucratic red tape associated with access to, and transmission 
of, information. This gives e-administration high potential for improving government efficiency and 
effectiveness, shortening the long turnaround times that are occasioned by waiting for information. 
It minimises situations where files go missing, and enables better integration of inter-governmental 
programmes and projects, potentially leading to considerable performance improvements. 

2.3.2 Electronic Business (‘E-business’)
The “e-business” category of applications can improve interactions and relationships between 
the government and its customers and suppliers, who are considered here to be members of 
the business community. Although generally referred to as government to business (“G2B”), the 
interactions and relationships could be with business entities, citizens or any other legal entity 
with which the government has a business interest. Thus, citizens interacting with the government 
in a G2B mode are viewed in terms of their business relation to the government. E-business 
applications take most government procurement and disposal of assets to the electronic medium, 
thus cutting the red tape, the middlemen and the time required, and reducing operational costs, 

unnecessary delays, paperwork and redundant data capture. Consequently, these applications 
can improve the business and economic competitiveness of a country. By permitting direct 
interaction between the parties, e-business cuts out the middleman and transfers the resulting cost 
benefits to the buyers. This leads to increased affordability of goods and services. In addition to 
speeding up the processing time, e-business creates a more transparent business environment, 
thus leading to better and timelier decisions and actions. It also leverages new technologies for 
better communication between the parties. E-business activities take different forms. They can be 
transactional, such as in licensing, permits, procurement, and revenue collection. They can also be 
promotional and facilitative, such as in trade, tourism, investment and campaigns.

2.3.3 Electronic Services (‘E-services’)
The “e-services” category of e-government applications enables interactions and relationships 
between the government and citizens, through which the latter gain access to a range of 
public services. Generally referred to as government-to-citizen (“G2C”), these interactions and 
relationships are not limited to citizens only. They include non-citizens and other legal entities that 
the government interacts with in the process of delivery of public services. Ideally, e-services enable 
all branches and levels of government to function as a single coordinated entity, thus expanding 
government availability and accessibility, moving government in the direction of anytime, anywhere 
and by any means. The goal of anytime service availability is basically a round-the-clock service, 
often expressed simply as “24-7,” meaning 24 hours day, seven days a week. When compared to 
conventional government availability of eight working hours a day and five working days a week, or 
“8-5,” e-applications have the potential to improve government availability dramatically. 

The anywhere dimension of e-services accessibility puts choices in the hands of government 
customers as to how they wish to interact with, and do business with, their government. It gives 
them the convenience of accessing government services from wherever they are – at home, in the 
office, at a shopping mall or a local community center, or even overseas. Finally, the by-any-means 
dimension provides further choices, in that it allows consumers to use a variety of means and 
technologies to gain access. This could be by telephone, fax, e-mail, kiosks, face-to-face, or any 
other convenient means of reaching such services. Typical public services that can be delivered 
electronically include: permits and registration, directory services, public information and records, 
social grants, schools and library information, and revenue collection. 

2.3.4 Electronic Society (‘E-society’)
The “e-society” category of applications enables the government to engage with the collective 
membership of communities and societies that comprise the nation. These applications 
create convenient channels for consultations and dialogues between the government and its 
stakeholders, thus enabling the interactions and relationships generally referred to as government-
to-society (“G2S”).  E-society applications can give these communities a collective voice in their 
dealings with the government, thus enhancing the quality and effectiveness of the communications, 
and encouraging active and productive participation in the governance process. The capacity of 
e-society applications to enable interactive participation and multiple consultations between the 
government and all its stakeholders explains why some, such as Okot-Uma (2000), choose to 
speak of these applications as e-democracy. It is, however, important to note that regardless of 
what this category of applications is called, its importance emanates from its capacity to enable 
stakeholders to engage their governments on a range of issues beyond service delivery. Through 
such a collective voice, stakeholders can influence government decisions and actions in a manner 
that can be seen to be democratising. 



83 84

3. Readiness and Capability Maturity Assessments

3.1 General Overview

An assessment, or situation analysis, is purposeful information-gathering conducted as a learning 
process. Assessments seek to provide a better understanding of a given situation, and for a given 
purpose. They take different forms and assume different names, depending on the situation and 
intention, including appraisal, evaluation or feasibility study. All in all, assessments provide a 
snapshot of the state of affairs of a situation at a given point in time. The information content of 
such undertakings depends on the purpose, and can be brief or detailed.

When applied to proposed initiatives, assessments profile the environment so as to draw out needs, 
potential benefits, opportunities and challenges. Such information provides a basis for decisions 
about resource requirements. The information and knowledge gathered from an assessment are 
used to review, refine and re-focus institutional purposes and intentions, to determine resource 
requirements for an undertaking, and to formulate appropriate intervention strategies.

3.2 Electronic Readiness (‘E-readiness’) Assessment

“E-readiness” assessment is a recent development that accompanied the rapid expansion in 
Internet-based applications and their potential to influence social and economic development. 
The rapid proliferation of ICT applications in organisations and society that followed the 
commercialisation of the Internet brought with it numerous challenges and opportunities. The 
complexity of the emergent application environment is one of these challenges, and it to a large 
extent accounts for a significant number of failures in new ICT applications initiatives. While the 
critical importance of these applications makes their development an organisational imperative 
and therefore unavoidable, their complexity considerably increases the risks associated with 
their development and implementation. Electronic readiness assessment provides a better 
understanding of the target application environment, thus enabling effective management of 
associated risks. 

E-readiness assessment has also been motivated by the increasing complexity and dynamic 
nature of the emerging ICT environment, the strategic value of the technology, and its high 
development and operating costs. While the strategic value of the technology and its high 
development costs demand that such developments succeed the first time, the complexity of the 
application environment increases the risk of failure. E-readiness assessment seeks to address 
both problems. By creating a better understanding of the application environment, the e-readiness 
assessment reduces the complexity and the associated risk-bearing uncertainty, thus increasing 
the likelihood of success.

A number of e-readiness assessment tools have been developed and used. Some tools have 
targeted communities and society (CSPP, 1998; CID, 2000), while others have focussed on 
countries (APEC, 2000; WITSA, 2000). Other e-readiness assessment tools were developed to 
assess the diffusion of ICT in developing countries. 

The general popularity of the term “e-readiness” notwithstanding, a critical examination of its 
conceptual underpinnings and the available tools being applied reveal underlying inadequacies 
and inappropriateness of application.

At the most basic level, the concept of readiness tends to inspire a yes/no answer. Either a 
government is ready or it is not. This situation begs the question: so what? Whether the organisation 
is ready or not, what should it do?

Secondly, available e-readiness assessment tools have a fairly general applicability – to 
communities, societies, nations, economies and the like. When applied in a government situation, 
they carry the same level of generality, thus failing to provide adequate specific information beyond 
the tendency to conclude that an organisation is either e-ready or not. Such information is not 
so useful to an organisation wishing to determine priorities and required levels of investment for 
meaningful e-government initiatives. 

Furthermore, available e-readiness tools are based on qualitative measures, the interpretation 
of which can be very subjective. Such situations permit different conclusions to be arrived at by 
different observers. Considering that such conclusions influence important decisions, they do not 
provide the necessary essential information relating to risk minimisation for such a fundamental 
institutional change.

3.3 ‘Capability Maturity’ Assessment

Unlike readiness assessment, which tends to inspire a yes/no answer, a “capability maturity” 
assessment seeks to determine a point or a set of points on the maturity scale at which the unit of 
analysis is located. Although such scales are generally continuous, contiguous (distinct) locations 
can be established that define different levels of maturity in each of the capability factors.  

The concept of “maturity” inspires a sense of progress and growth. To this end, a maturity 
assessment is viewed positively to suggest a direction in which to grow and improve. It thus 
provides richer and more useful information than a readiness assessment, which tends to generate 
a ready/not ready answer. On the basis of these considerations, a capability maturity assessment, 
when applied in an institutional analysis and profiling exercise, can provide better information than 
an e-readiness assessment. The information content of a capability maturity assessment includes 
the current maturity level, current capabilities and current challenges. Such information leads to 
a more accurate determination of strategies required to improve current levels of performance, to 
overcome the challenges, and to grow the capabilities to the next level of institutional maturity.

The need to determine what a given government agency can and cannot accomplish well, and what 
specific obstacles may inhibit its capacities, is an important step in assisting such organisations 
to improve and grow relevant capabilities. Moreover, the ability to differentiate organisations on 
the basis of their institutional capabilities permits determination of intervention strategies that are 
appropriate to the unique situation. This differentiation is generally captured in terms of levels of 
maturity in a given dimension of their strategic and operational capabilities. 

A number of capability maturity models have been developed. Among these, the works of Greiner 
(1972), Gibson and Nolan (1974), Nolan (1979), the Carnegie Mellon University’s Software 
Engineering Institute (Humphrey & Sweet, 1987), and the Software Engineering Research Centre 
(SERC, 2002) are notable. Greiner’s work partitioned the growth of business organisations into five 
stages, each comprising a period of stability and steady growth (evolutions) followed by a period of 
turbulence and crisis (revolution). Greiner identified the age of the organisation, its size, its stages 
of evolution, its stages of revolution, and the growth rate of the industry to be the five key forces 
driving organisational growth. He defined the stages of growth as given in the table below:
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Stage Evolution Revolution

1 Growth through creativity Leadership crisis

2 Growth through direction Autonomy crisis 

3 Growth through delegation Control crisis

4 Growth through coordination Red tape crisis

5 Growth through collaboration Crisis of ???

Source: Greiner (1972)

Although Greiner’s model may not be directly applicable to the growth of government organisations 
and institutions, its partition of the growth into distinct stages, each with certain capabilities, is an 
important concept with strong potential for general applicability.

Gibson and Nolan (1974) developed a model for the maturity of organisations involved in electronic 
data processing. Nolan revised the model in 1979 to include six stages from the original four. The 
six stages -- initiation, contagion, control, integration, data administration and maturity -- suggest 
that as the organisation matures, it becomes better able to manage its information systems and 
resources, with increasing focus on systems integration and data management (Nolan, 1979).

The Software Capability Maturity Model (SW-CMM), developed by the Software Engineering 
Institute (SEI) of Carnegie Mellon University, provides a framework for assessing the maturity of the 
software development processes of an organisation (Humphrey, 1987; Humphrey & Sweet, 1987). 
It identifies key stages of development that lead to maturity of these processes. The model defines 
a five-stage model reflecting the progressive maturity of the process capabilities of a software 
development house. These stages are: initial, repeatable, defined, managed and optimising. While 
SW-CMM was designed to assist software development companies to assess the maturity of their 
capabilities, and to plan the acquisition and institutionalisation of these capabilities, it has features 
that can be adapted for application in other organisations. 

The IT Services Capability Maturity Model (CMM) is similar to the SW-CMM but applicable 
to organisations that provide IT services. The model seeks to enable IT service providers to 
assess their ability to deliver IT services and how to improve them. The Software Engineering 
Research Centre (SERC) of Vrije University developed the model between 1995 and 1999, 
through a collaborative research programme funded by the Dutch Ministry of Economic Affairs. 
(SERC, 2002)

Although the maturity models discussed above apply to different types of organisations, they all 
have two features in common. They define a set of capabilities against which the maturity of the 
organisation is assessed, and they partition the maturity spectrum into sequential contiguous 
stages within which the maturity of an organisation is located. The number of stages ranges 
between four and six.

3.4 E-Government Capability Assessment

Apart from being an assessment in the sense discussed above, an e-government assessment seeks 

to determine the institutional capacity of a government agency or department for e-government. 
It should in this regard provide as much information as possible about the organisation. Such 
information and knowledge fall into three broad categories. 

• Organisational resource capacity, level of performance, and what the organisation can and 
cannot do at its current level of resource capacity

• Existing opportunities that the organisation can beneficially exploit, and typical problems and 
challenges it is likely to face given its profile

• Appropriate intervention strategies the organisation needs to follow to improve its current level 
of performance, to effectively address the problems and challenges, and to build a new level 
of performance capabilities

KPMG Canada’s (2000) E-government Capacity Check is one of the most comprehensive tools 
specifically developed to assess government capabilities for e-government.  The tool defines six 
factors that define organisational e-government capabilities. These include: e-strategy, architecture, 
risk and programme management, organisational capabilities, value-chain management, and 
performance management.

It also defines five levels of e-government maturity that range from non-existent/underdeveloped 
capabilities (Level 1) to industry best practice (Level 5). The intervening maturity levels include early 
stages (Level 2), good management practice (Level 3), and advanced practice (Level 4). KPMG 
Canada developed and applied the model in assessing the maturity of Canadian government 
capabilities for e-government.

Accenture Consulting conducts on annual e-government survey and publishes its findings. In the 
2002 survey, the third in the series, Accenture used the title “eGovernment Leadership – Realising 
the Vision,” to underpin the “growing recognition that e-government is not just about technology 
– but about harnessing technology as just one of the tools to transform the way governments 
operate” (Accenture, 2002, p. 2). The 2002 survey focussed on the maturity of e-services and 
customer relationship management as key e-government capability factors. Using a weighting 
ratio of 70:30 for the data collection on the two factors, Accenture located each of the 23 countries 
surveyed into one of the following four maturity categories: platform-builders (Level 1); emerging 
performers (Level 2); visionary challengers (Level 3); and innovative leaders (Level 4).

4. E-Government Capability Maturity Assessment Framework
Building on the work in this field to date, I propose here a framework for assessing the maturity 
of government capabilities for e-government. The framework comprises a set of e-government 
capability factors, maturity levels for each capability factor, and a function for transforming 
quantitative data collected on each capability factor into a corresponding maturity level.

The assessment framework is premised on the conceptualisation of e-government as a new 
age government that must be built from existing government institutions. This is to say that any 
government organisation that has launched an e-government initiative has started the process 
of transforming itself into an e-government. It will achieve this goal by progressively acquiring e-
government capabilities. To this end, the concepts of capability and progressive movement are 
central to the conceptualisation of the framework. 
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Capabilities are taken to be processes and functions that enable an organisation to deliver on 
its business mission and mandate. They may be business strategies and processes, or enabling 
institutional arrangements, or enabling technologies and other resources. Progressive movement, 
on the other hand, is a measure of the extent to which an organisation builds its e-government 
capabilities. It is a measure of the maturity of the organisation in these capability areas. Thus, 
capability factors, and levels of maturity in terms of each capability factor, are central to the 
conceptualisation of electronic capability maturity assessment.

4.1 Capability Factors

Capabilities form the building blocks for an e-government initiative. The literature reviewed on e-
readiness and e-government assessments defined different categories of capability factors. The 
Computer Systems Policy Project (CSPP, 1998) e-readiness guide covers categories of capability 
indicators including: leadership, policy and regulations; connectivity and infrastructure; human 
capital and workforce skills; applications and services; ubiquity of ICT; and the economy and foreign 
investments. The Asia-Pacific Economic Cooperation group of nations (APEC, 2000) identified the 
following six categories of “enabling factors” in their guide for assessing the e-readiness of their 
member countries: basic infrastructure and technology; access to necessary services; current level 
and types of Internet use, promotion and facilitation; skills and human resources; and positioning 
for the digital economy. Similarly, as noted earlier, KPMG (2000) defined the following capability 
factors: e-strategy, architecture, risk and programme management, organisational capabilities, 
value-chain integration, and performance management.

These factors provided the background for the formulation of a set of capability factors for the 
framework of this study. This was achieved by weighting each of the factors defined by each 
model reviewed on the basis of its commonality across the various tools and models reviewed. 
Consideration was also given to the implications of the shifting focus of e-government from being 
about “e” to being about “government.” This change in focus has required that consideration be 
given to typical government processes, the extent to which they can be ICT-enabled, and the impact 
and implications of this factor on the organisation and management of these organisations. 

On the basis of these considerations, the following six factors were identified as constituting the 
most appropriate capability factors for e-government, and they are used in this study.

• Development and business agenda

• ICT application portfolio

• ICT infrastructure development

• Human and intellectual assets

• Governance and institutional infrastructure

• Leadership and management

4.1.1 Development & Business Agenda (DBA)
To the extent that defining e-government as a new age government makes sense, it is imperative 
for a government agency or department that has embraced e-government initiatives, or that 

intends to do so, to have a clear statement of its development and business agenda (DBA). DBA 
statements normally take the form of national or corporate development policy, strategy and plans 
that include, among other things: national/corporate vision, mission, goals, and strategies; agency 
customer profile; a catalogue of products and services; delivery programmes and mechanisms put 
in place; business drivers and challenges; and critical success factors.

4.1.2 ICT Application Portfolio

Applications are the vehicles through which a selected range of services is delivered electronically. 
An organisation’s application portfolio defines the capabilities of its ICT infrastructure in terms 
of electronic service delivery. In today’s complex organisational environments, the application 
portfolio comprises the broad categories of applications, namely: information systems, on-line 
communication systems and on-line business systems. 

Information systems are the older and most common set of applications found in any organisation. 
Conventional information systems seek to provide information for internal consumption and ensure 
that members have access to the right information at the right time, for the right purpose and at 
affordable costs. Emerging trends however suggest that information systems partitioned on the 
basis of classical organisational hierarchy have serious limitations – limitations that arise from 
their inability to integrate information across different functions, and across different levels of the 
same functions. Consequently, contemporary approaches seek to generate integrated information 
systems. 

On-line communication systems are of four main types:  voice systems, data systems, video 
systems and multimedia systems. Until recently, the first three tended to exist independently in 
organisations. The advent of digital information and communication technologies has given rise 
to convergent communication networks that process and transmit all forms of information – data, 
voice and video. The extent to which an organisation has moved in the process of integrating its 
hitherto disparate electronic communication systems is a measure of the maturity of its application 
portfolio.

ICT Application Portfolio
On line Business Systems

 • On line information services

 • On line interactivity

 • On line transactional services

 Information Systems Communication Systems

 Classical: Contemporary: •Voice communication systems

 •TPS/DPS •Strategic IS •Data communication systems

 •MRS •Enterprise IS •Video communication systems

 •DSS   •Multimedia communication system

 •Executive IS
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Finally, on-line business systems (OBS) support delivery of services via electronic channels. OBS 
applications enable business transactions within and between organisations, thus transcending 
traditional organisational boundaries. They support direct interaction between the organisation 
and its business stakeholders and shorten turnaround times, leading to higher organisational 
productivity and cost savings.

Profiling the composition of an organisation’s applications portfolio, and how specific applications 
are distributed into the three categories just outlined, provides a reasonable measure of the 
maturity of its e-government capabilities.

4.1.3 ICT Infrastructure Development
ICT infrastructure is the third capability factor for e-government. It provides the technical operating 
platform for the ICT applications portfolio. The ICT infrastructure generally comprises the following 
four components: ICT networks; access and connectivity; databases and data warehouses; and 
business continuity systems.

ICT networks conventionally comprise a combination of local area networks (LANs) and various 
forms of wide area networks (WANs). Emerging trends show moves towards the adoption of 
enterprise network architecture based on Internet TCP/IP protocols. This can provide organisations 
with a single network environment with three streams of service capabilities: Intranet (for internal 
organisational communications), Extranet (for communications between the organisation and its 
key stakeholders), and Internet (for public domain communications and global presence in cyber 
space). 

Access and connectivity measure the extent to which organisational members and stakeholders 
have access to ICT hardware and services. For organisational members, it measures the extent 
of access to telecommunication services (both land-line and mobile), to the Internet and related 
services, and to personal computers or workstations. For stakeholders of the organisation, the 
same metric is used, but with a view to establishing the proportion of stakeholders that can gain 
electronic access to the organisation and its services. 

Databases and data warehouses are key to all electronic interactions and transactions, in that 
databases and data warehouses contain and maintain the information required. Databases are 
repositories of organisational active business records. They capture and maintain data resulting 
from such activities. All active applications interrogate the databases, manipulating existing 
information and creating new information in the process. Data warehouses on the other hand 
are repositories of archival information, and have facilities that transfer dormant data from the 
databases to the warehouse. A data warehouse also has powerful search engines that assist 
active applications to locate archival records. These search engines harvest relevant knowledge 
and intelligence hidden in the massive data content of the warehouse. Although closely associated 
with applications, database and data warehouse facilities are a basic minimum requirement for 
effective use of organisational ICT resources, and thus they qualify to be considered as part and 
parcel of ICT infrastructure.

Business continuity systems (BCS) ensure that the electronic business environment is secure 
and not susceptible to threat or interruption. BCS infrastructure comprises three categories of 
interrelated systems, namely: security management systems, risk management systems and 
disaster management systems. Security management systems attempt to protect the electronic 
business environment from intrusions and threats, regardless of their source, by controlling 

access. Risk management systems attempt to ensure that potential known threats specific to 
the organisational electronic environment are protected against, and that effects are minimised 
when disruptions occur. Disaster management systems attempt to ensure the establishment and 
maintenance of a state of preparedness in the organisation against any disaster that may disrupt 
proper functioning of the organisational electronic business environment. In the event of a disaster, 
the system puts in operation mechanisms to ensure that critical business systems are not affected, 
and provides for speedy recovery of all business systems to full functionality. 

To the extent that an organisation’s ICT infrastructure defines the nature and scope of its applications 
portfolio and therefore its e-applications, reviewing the organisation in these dimensions provides 
indications of the maturity of its e-government capabilities.

4.1.4 Human & Intellectual Assets (‘Capital’)
The capacity of an organisation to perform any task associated with its business is critically 
dependent on human intervention. Even when the most sophisticated technology is used to 
carry out a particular task, there will always be human intervention at one point or another. Such 
interventions are guided by the specialised knowledge and expertise that human experts bring 
to bear on such activities. Because such skills and expertise are deployable assets, we consider 
them as organisational capital, and therefore we speak of human and intellectual “capital.” We 
therefore make a clear distinction between human resources and human capital. We consider 
human resources to be a potential yet to be developed for future exploitation, and human capital to 
be the finished product, ready for deployment and exploitation.

With regard to e-government, successful development and implementation of mission-critical 
initiatives will require skills, expertise and competencies in the areas of: business skills and 
competencies; conceptual competencies; technological competencies; institutional “capability 
development” competencies; social networking and “teaming” competencies; and leadership 
competencies. 

The degree to which a government organisation has these competencies in its human and 
intellectual capital repository, or has access to them from external sources, is a measure of the 
maturity of its e-government capabilities. 

4.1.5 Governance & Institutional Infrastructure
Governance and institutional infrastructure are essential for successful development and 
sustainability of e-government initiatives. While governance ensures the establishment of 
institutional arrangements, and distribution of institutional powers and authority in terms of roles 
and responsibilities, institutional infrastructure provides an effective framework that ensures 
predictability in the exercise of such powers and authorities.  A strong governance and institutional 
infrastructure for e-government will require a number of components, including: institutional systems; 
a legal and policy framework; an ICT architectural framework; an information communication and 
knowledge management (ICKM) framework; a funding and resource mobilisation framework; and 
a capability development framework.

To the extent that governance and institutional infrastructure defines the culture and structures 
required to accomplish the business mandate of an organisation, it is imperative that these 
systems reflect the environmental dynamics of the organisation. They should be stable enough 
to create a sufficient level of internal predictability, and flexible enough to promote innovation and 
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organisational learning in response to the changing external environment. The degree to which 
an organisation has put in place such systems and structures is a measure of the maturity of its 
e-government capabilities. 

4.1.6 Leadership & Management 
Leadership and management are key to any organisational undertaking, but different views exist 
as to the meaning of each term and the relationship between them. There are those who consider 
leadership to be one of the four management tasks, namely: planning, organising, leading and 
controlling (Mintzberg, 1975; Smit & de J Cronje, 1992). There are others who believe that the 
concepts of leadership and management are different but complementary. 

Kouzes and Posner (1987) underscore the symbiotic relationship between leadership and 
management by using such terms as turbulence, conflict, innovation, and change to describe 
leadership situations, and the terms stability, harmony, maintenance, and constancy to describe 
management situations. They conclude that both leaders and managers are needed, as they are 
essential for making social systems work.

In making a distinction between leadership and management, Kotter (1996) argues that leadership 
is about “coping with change,” while management is about “coping with complexity.” He explains 
that leaders cope with change by setting direction, and aligning and motivating people, while 
managers cope with complexity by planning and budgeting, organising and staffing, and controlling 
and solving problems.

To the extent that e-government is about building a new age government, it requires a proper 
combination of leadership and management -- the former to champion the transformation process, 
and the latter to keep the wheels of government rolling. This, however, must be accomplished 
in such a manner as to maximise the benefits of their complementarity, by ensuring that the 
organisation is not “over-managed and under-led,” as is typically the case according to Kotter 
(1996). A number of factors can be used to find out the extent and effectiveness of organisational 
leadership and management for e-government. These include: e-government vision, mission and 
strategy; political and administrative “championship”; composition of e-government initiatives; 
location of direction, coordination and oversight for e-government initiatives; strategic partnerships 
and collaborations; and organisational planning and budgeting systems.

4.2 Capability Maturity Levels

We have noted that e-government maturity in a given government organisation is defined by its 
location on the growth scale on each capability factor. As growth is a continuous process, it has 
been partitioned into contiguous stages that we refer to here as levels of maturity. Most of the 
assessment models reviewed in the literature have defined levels of readiness or maturity. These 
ranged from three to six levels. The APEC (2000) defined three levels of readiness, while CSPP 
(1998) defined four progressive stages. The KPMG (2000) E-Government Capacity Check defined 
five levels of e-government maturity.

For this study, we have selected six e-government capability maturity levels: business-as-usual; 
on-line information services; on-line interactivity; on-line transactional services; service integration; 
and organisational transformation. These are defined as follows:

4.2.1 Business-As-Usual Level
A government organisation in this stage goes about its business in more or less the same way it 
has always done over the years. It displays no awareness of the expanding impact and challenges 
of the new ICT applications on government in particular and society in general. It does not consider 
these to be relevant or important to it. It does not view ICT as a strategic resource, and maintains 
conventional applications to provide support services. The ICT application portfolio of such 
organisations comprises mainly lower-end operational applications, the majority of which are for 
capturing financial transactions and maintaining resulting financial records.

Any reforms that the government may be undertaking are viewed exclusively as institutional 
and organisational adjustment processes -- processes that have nothing to do with either the 
new public management paradigms or any other new developments that seek to re-invent or re-
engineer government systems and processes.

4.2.2 On-line Information Services (‘Publishing’) Level
The on-line information services level, also known as the “publishing” level, entails the establishment 
and maintenance of an organisational presence in the global cyber space. This comes through an 
appropriate website to which various pieces of information on the organisation are posted. Initially, 
the content of the website is predominantly about the structure of the organisation and those who 
occupy political and administrative leadership positions. Later, more information, such as annual 
reports and other publications relating to the activities of the organization, are posted to the website. 
Also included at this point are events and the activities of the leadership of the organisation.

4.2.3 On-line Interactivity Level
This level expands the capabilities of on-line presence to include forward and backward 
communications between the government agency and its stakeholders, be they customers, 
suppliers, citizens or other communities of interest. At the lowest end of this level, the government 
makes various application forms for the range of services it provides available and accessible 
on-line.  Such forms can be downloaded, completed and then submitted using various modes, 
including hand-delivery, postal services, or faxing. Later levels of interactivity provide for on-line 
completion and submission of applications forms, and for requests for specific services from 
government, especially those relating to how to accomplish specific tasks, and provision of 
appropriate responses. Additional tools are added at this level to improve service. These may 
include databases that allow for posting of inquiries and conducting advanced searches to obtain 
real-time responses.

4.2.4 On-line Transactional Services Level
This level expands further the capabilities of the previous level to include conclusion of business 
deals electronically. A government organisation at this level of electronic maturity has developed 
its website to the point where its clients are able to carry out complete transactions on-line. Clients 
are thus able to identify a service or a range of services that they require, apply for them, make 
necessary payments for such services where applicable, and obtain service or services, where 
possible. Services such as renewal of business or road licences can be delivered electronically 
in the manner discussed here.  These transactions are conducted on-line from a suitable access 
point, which could be a public service kiosk, an office or a home computer. Fully web-enabled 
service is added to make a business process such as tax and fee collections -- or purchase order 
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submission, or electronic payment -- interactive and automated. This level of technology requires 
business process analysis and re-engineering to make it reliable and secure for the Internet 
environment.

4.2.5 Service Integration Level
This integration level creates bridges between the various electronic government applications in 
the various government organizations, so that they work together as a single, government-wide 
system. It eliminates the functional and departmentalised manner in which the government operates 
internally and externally.  It creates one-stop shops and single-window access to such services, 
or government portals built around customer needs and priorities. This stage ensures that public 
services are built around “life events,” and not around government structures, as is traditionally the 
case. While the traditional government structures may remain intact, they become invisible as they 
increasingly recede into the background, while the e-services take the front stage as the interface 
between the government and its clients. Fully integrated interactions and transactions between 
multiple organisations, applications and databases, both internally and externally, are enabled at 
this level. Functions include ordering, delivery, accounting, and reporting.  While Level 3 (On-Line 
Transactional Services Level) applications are focused on individual transactions, applications 
at this level (Level 4) focus on automating and integrating the multiple re-engineered business 
processes that support the goals and mission of the applications.

4.2.6 Organisational Transformation Level
This level presents the final stage in the development of e-government applications, when a total 
overhaul of traditional government organisational structures takes place and is replaced with 
new architectures that take full advantage of the power of ICT. The fact that all service delivery 
mechanisms have been fully integrated and streamlined so that they reflect the needs and 
aspirations of the customers, rather than the agencies responsible for their delivery, renders most 
traditional government structures dysfunctional and irrelevant. Furthermore, the work processes 
and systems that have given rise to seamless integration of service delivery on a government-wide 
basis provide a pointer to the kind of integration that may be required. Although the extent of the 
required transformation may not be fully understood in practical terms, since no government has 
yet reached this stage, there are indications that new age governments will adopt organisational 
forms that are less hierarchical and more “networked,” less command-and-control and more 
enabling and empowering --  more information- and knowledge-driven than is presently the case.

4.3 Capability Maturity Function (CMF)

This study defines a capability maturity function (CMF) as a composite function that takes the data 
collected on the variables associated with each capability factor and returns values corresponding 
to the maturity of the organisation in that capability factor. It is considered a composite function 
on two counts. First, the variables corresponding to each capability factor may in themselves 
be functions of other lower-level independent variables. Secondly, the value obtained by direct 
manipulation of the variables corresponding to each capability factor must first be subject to 
transformation that aligns the variables to a standard learning or logistic curve. Finally, the value 
obtained from the learning curve is converted to a contiguous value corresponding to the maturity 
level of the organisation for the capability factor.

The use of a learning curve is necessary to depict the actual situation in organisations. Being a 
growth process, capability maturity is subject to characteristics similar to growth. The capabilities 

of an organisation experience slower growth at the beginning due to inertia arising from resistance 
to change and other cultural factors. As time goes by, the organisation gradually builds more 
knowledge, competence and confidence in the changes introduced, and its capabilities experience 
a period of accelerating growth, peaking somewhere in the middle. Beyond this point, the growth 
rate decelerates due to increasing saturation. The diagram depicts the resulting trajectory and 
maturity levels.

The adoption of equal intervals for maturity levels means that these can be expressed as capability 
maturity indices (CMI).

5. Conclusion 

This paper has developed a comprehensive framework for assessing the maturity of government 
capabilities for e-government. It specifically proposes an e-government capability maturity 
assessment framework based on:

• Six capability factors (development and business agenda, ICT application portfolio, ICT 
infrastructure development, human and intellectual capital, governance and institutional 
infrastructure, and leadership and management);

• Six levels of maturity (business as usual, on-line information services, on-line interactivity, on-
line transactional services, service integration, and organisational transformation), and 

• A mapping function that traces the logistic trajectory of growth curves.

The electronic capability maturity assessment framework proposed here provides for both 
quantitative and qualitative assessment of government institutional capabilities for e-government. 
By locating the maturity of relevant capabilities, quantitative assessments provide pointers to areas 
of the institutional environment that need further qualitative analysis to provide better understanding 
and knowledge. The framework also provides a more refined set of institutional capability factors 
relevant to an electronic government environment than is found in the current set of e-readiness 
assessment tools. The statistical tools to be used to translate data obtained into a contiguous set of 
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maturity levels have standard algorithms that can be used to automate the analysis. The next step 
is to implement the new framework in a real world setting, a challenge that the author is taking up 
in the next stage of a longer research project.
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book review
Information and Communication Technologies for African Development: An Assessment of 
Progress and Challenges Ahead, edited by Joseph O. Okpaku Sr., ICT Task Force Series 2, 
Third Press Publishers, New York, 2003.

Reviewed by Lucienne Abrahams

Director, LINK Centre, Graduate School of Public and Development Management, University of 
the Witwatersrand

This collection of essays gives a broad perspective on the critical issues on the agenda for 
decision-makers in government, business, the development sector and the international community 
regarding ICT in Africa today.

In the introduction, Dr. Joseph Okpaku, contributor and editor (and President and CEO of Telecom 
Africa Corporation), sets the rudder of the initiative firmly towards the purpose of African self-
development. He argues that, in the current era of development, there is a logical progression in 
designing responses to Africa’s development challenges -- from problem-solving and searching for 
new knowledge to innovation. He highlights the need for adequate “response capacity,” combining 
the full range of knowledge competencies available to address specific challenges.

In the final chapter, Okpaku outlines key issues for a road map for ICT development in Africa 
– organisations and institutional networks; private sector initiatives and financing; public policy 
advocacy; community access to ICT; and sound policy and regulatory design based on African 
needs and capacities, rather than on the “expert advice” of consultants that does not fit because 
essentially it is designed for different social and economic contexts.

Critical contributions are presented by an array of writers with a vast collective knowledge and 
experience of African development with particular focus on ICT, including UNECA Director of 
Development Information Services Dr. Karima Bonemra Ben Soltane, development specialists 
Emmanuel OleKambanei and Mavis Ampah Sintim-Misa, businessman Nii Quaynor, and Chairman 
of the NEPAD eAfrica Commission, H.E. Alpha Oumar Konaré.

The book is the second in a series published by the UN ICT Task Force and so includes remarks 
from Kofi Annan, the UN Secretary-General, and contributions from José María Figueres and Dr. 
Pekka Tarjanne, respectively Chairman and Executive Coordinator of the UN ICT Task Force, and 
Task Force members Sarbuland Khan and Dr. Gillian Marcelle. Most importantly, this is a book 
about strategic thinking – how to achieve the broad range of development objectives by deploying 
one of an array of tools and resources – ICT!

In the context of African countries gearing up to build competitive economies and societies, this 
review discusses how the contributions respond to three key themes: sustainable development, 
participation in the global e-economy and financing infrastructure development in Africa. These 
themes are derived from a review of the most topical issues being addressed in multilateral fora 
and in African development institutions today. 

Sustainable Development & Poverty Eradication
In September 2000, the UN General Assembly adopted the Millennium Declaration, listing its 
millennium development goals. The UN ICT Task Force, established in November 2001, took as its 
primary objective the contribution of ICT to the goal of halving the number of people living in poverty 
by 2015. The contributors review many of the key indicators necessary to understand and tackle 
this gargantuan task, and the challenges for the Task Force’s African Stakeholders Network.

Having listed the wide range of initiatives for ICT Development and ICT for Development in Africa, 
including the African Advisory Group on ICT (“the result of persistent advocacy amongst African ICT 
experts that the continent take control of its sector challenges and build indigenous institutions”), 
and the 13 projects of NEPAD’s ICT Programme, Okpaku examines the strengths and weaknesses 
of the current arrangements. He argues that the range of uncoordinated initiatives may be greater 
than the “absorptive capacity” of African countries can bear, and that the current models of ICT for 
Development do not yet contribute to building sustainable ICT capacity for African countries -- a 
necessary condition for “Africa to become a comfortable partner in the global dispensation.”

A short list of statistics in Jensen’s chapter provides a stark reminder of the inequities in Africa: “Of 
the approximately 816 million people in Africa in 2001, …

• 1 in 4 have a radio
• 1 in 13 have a TV
• 1 in 35 have a mobile phone
• 1 in 40 have a fixed line
• 1 in 130 have a PC
• 1 in 160 use the Internet” (Jensen, pp 55-56).

This chapter also shows the highly skewed Internet distribution towards South Africa (1 in 60), 
Botswana (1 in 78), Seychelles (1 in 26) and Reunion (1 in 14).

Given these statistics and the costs of connectivity, several contributors refer to the need for 
models and strategies that tackle the challenge of sustainable development through introducing 
low-cost infrastructure (Okpaku), high-quality, competitively-priced telecom infrastructure (Jensen), 
teleaccess for rural areas to reduce the increasing marginalisation of rural communities from both 
local and global benefits (Konaré; Khan), and ICT initiatives that focus on the basic information 
needs of communities – education, health, business and trade (Ben Soltane).

Reading each chapter, the reader is struck by the questions posed for future sustainability, both 
directly and indirectly: How should the range of existing initiatives be coordinated to best enhance 
the opportunities for their success? Despite the apparent range and variety of initiatives, are they 
of sufficient number, scope and size to form the foundation for African ICT development? What 
do African countries need to do to build the necessary R&D capacity for innovation in ICT?  What 
attention should be paid to the other components of the innovation value chain – R&D funding, 
intellectual property rights, incubating innovation, supporting commercialisation and business 
development? What are the fundamental resources required and timeframes within which African 
countries might build their ICT productive (manufacturing) capacity? 

What is the role of higher education institutions in building generations of ICT knowledge workers, 
knowledge producers and innovators? How, in practice, can existing ICT resources best be used 
to support poverty reduction on a large scale? The contributors struggle valiantly to raise and 
think through these questions -- sustainability is posed first and foremost as a question of effective 
resource-building and resource utilisation.
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The Global e-Economy
Koffi Annan puts his finger on one of the key questions for ICT and African development in his 
address to the opening of the 3rd meeting of the UN ICT Task Force in New York on September 
30, 2002, published in the preface to the book, when he argues that possibly the most fundamental 
role that ICT can play in Africa’s development is to “facilitate the integration of African countries 
into the global market.”

There is no doubt in the contributors’ minds that the processes of production, distribution, 
communication, knowledge-building, decision-making and institutional governance in the global 
economy are irrevocably driven by ICT platforms and resources – the electronic economy.  Thus, 
by definition, Africa’s integration into the global economy and access to the resources (intellectual 
and other) that reside there, are dependent to a significant degree on the capacity to integrate 
ICT into business and institutional and development processes, and to leverage Internet access 
for development. The power of ICT for Africa is the power of communication – local, regional and 
global. Thus, the communications infrastructures – fixed-line networks, mobile phone networks, 
satellite and new low-cost technologies such as Ku-band VSAT and WiFi, take on particular 
significance.

Pricing of telecom access will prove to be either an inhibitor or an enabler of global communication 
for African citizens and businesses, and there is demand to introduce new pricing regimes - 19 
African countries have introduced local call charges for all calls to the Internet regardless of 
distance (Jensen), and to integrate new and potentially cheaper technologies into the provision of 
communications infrastructure to extend access and improve quality of service (OleKambainei & 
Sintim-Misa; Quaynor).

The challenge of human capital development and access to knowledge resources as a fundamental 
resource for participation in the e-economy/information society is a recurring theme in the book 
(Okpaku; Badshah & Thumler; and others), and is examined both in the African context and with 
regard to “the digital diaspora.” 

The case is made for a shift from a “technology transfer” paradigm, with the premise that the 
importing firm is a passive recipient of technology, to a “strategic acquisition of capabilities 
paradigm” in which firms apply their analytical skills to select appropriate technologies and 
applications (Marcelle).

The major challenges for African country participation in the global e-economy are covered 
extensively by the contributors, and the cases, arguments and questions suggest that significant 
work remains to be done in drafting the road map for which some ideas are presented in the final 
chapter.

Financing Infrastructure Development
In the context of the facts and figures presented in this book, the reader is bound to ask whether 
there is indeed any distinction to be made between the necessary actions of leadership and the 
commitment of resources for ICT for Development – the two seem immeasurably entangled. 
Effective financing models are the foundation for utilising infrastructure, in particular ICT 
infrastructure, to promote sustainable development and poverty reduction.

Khan makes the argument that leveraging private sector knowledge resources to promote ICT for 
Development strategies is necessary for success.

However, it is also the combination of development finance, private finance and trade flows that 
will generate future infrastructure development. The Development Report 2003: Financing Africa’s 
Development: Enhancing the Role of Private Finance (DBSA & NEPAD, 2003) argues that “Over 
the past two decades, private capital flows have surpassed official development assistance as 
the primary source of investment capital in developing countries.”  The report shows that, of 
the 10 largest infrastructure projects with private finance in sub-Saharan Africa, five are in the 
telecommunications sector – four in South Africa and one in Nigeria.

Can these opportunities be extended to other African countries, and what new financing models 
are required to make this happen? What combinations of official development assistance (ODA), 
domestic development finance, private finance and trade flows are needed to address the financing 
challenges?  Despite a number of fairly generic ideas and proposals – more adequate and innovative 
financing mechanisms (Ben Soltane), developing partnerships to finance connectivity programmes 
(OleKambainei & Sintim-Misa) and the role of private enterprise in financing (Quaynor) -- the book 
is perhaps weakest on the questions of ICT infrastructure financing and the leadership role of 
development finance institutions (DFIs) such as the Development Bank of Southern Africa and the 
African Development Bank. Having posed the questions, the contributors present the challenge 
to the African development community to apply their minds to these questions and to offer clear 
recommendations on the way forward.  A next book, presenting further analysis and production of 
new knowledge for development, would be the requisite response.

Conclusion
Having set out on the road that establishes ICT, new knowledge and innovation as beacons for 
African self-development, the book misses the opportunity to engage in an intimate way with the 
nature of the struggle required to pursue these beacons through the distinct barriers of resource 
scarcity and still-nascent forms of organisation for innovation (human, intellectual, financial). 
Rather, it lays the foundation for the pursuit of this task. A distinction between the acquisition of 
existing knowledge and the bringing into being of new knowledge is fundamental to pursuing the 
quest for innovation. This is all too briefly raised in Okpaku’s introduction and in the final chapter 
discussion of the critical need for building ICT research and development capacity and institutions. 
The challenges for R&D, building new knowledge, and innovation could have been further 
interrogated in a number of the contributions and in the final “towards a road map” chapter.

The introduction also raises the myriad obstacles to effective community participation in the design 
and implementation of ICT for Development strategies, though the ensuing chapters then fail to 
problematise these obstacles or propose effective remedies to enhance community activism and 
influence.

Despite these omissions, the chapters are rich with detail and ideas and the contributions 
collectively form a sound basis for thinking through the “big picture-little picture” questions of ICT 
and development with a distinctly African focus. 

Bringing together, as Figueres calls it, “the best thinking on the prospect and promise of ICT 
deployment for Africa’s development…” (p xii), this book is a must-read for every student and 
researcher, regulator, policy-maker and development practitioner, indeed any person wishing to 
understand the current value and potential of ICT to benefit African countries and peoples.

The book is available under the UN ICT Task Force Series at http://www.unicttaskforce.org
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