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Conceptual ICT tool for Sustainable 

Development: The Community 
Development Index (CDI)

Joseph Muliaro Wafula, Anthony J Rodrigues and Nick G Wanjohi

As part of the shift from society to the community as the object of rule, disembodiment 
of expertise knowledge especially into ICT tools is crucial in empowering people to 
manage their lives. It also enables people to adopt a prudent and calculative approach 
to self-governance through being enabled to take appropriate economic, social and 
political decisions. The belief that there is a technological silver bullet that can ‘solve’ 
illiteracy, ill health or economic failure reflects scant understanding of real poverty. 
It is on this basis that new indicators monitored throuch ICT, and based on sources 
of poverty in our society, need to be developed to help understand poverty from a 
bottom-up/community-led approach. Hence, a preventive approach rather that a 
curative approach is recommended for poverty alleviation. By monitoring sources 
of poverty indicators, a community or government can be able tell whether it is on 
the right track of alleviating poverty or applying appropriate strategies.Therefore, 
there is need to develop ICT-based tools such as Community Development Index 
(CDI), for policy makers and citizens alike to be able to measure their own strengths 
and weaknesses, as well as recognize their opportunities. This paper presents the CDI 
concept that can be used to develope a decision support tool for policy makers, leaders 
and their people.

Introduction
People all over the world have high hope that new technologies will improve 
health, increase social freedom, increase knowledge and productive livelihoods. 
New technology policies can spur progress of attaining Millennium Development 
Goals (MDGs) especially having known from history that technology has been a 
powerful tool for human development and poverty reduction.  Technology works 
well as a powerful tool for human development and poverty alleviation when 
good and appropriate policies, regulators and a high degree of transparency in 
its deployment are exhibited. Developing countries lack policies and institutions 
needed to manage risks associated with technology. Policy not charity, will 
determine whether new technologies will become a tool for human development 
everywhere in the world (UNDP, 2001). It is important now that developing 
countries come up with ICT policies that support and enable monitoring and 
evaluation of poverty alleviation programs.
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Developing countries came to political independence with governments that 
had formal structures that were somehow representative in nature. Their political 
leaders in their bid to consolidate political power opted for highly centralized 
modes of governance. This centralized mode of governance in the developing 
countries was reinforced by a culture of politics of patrimony in which all 
powers and resources flow from the head of state to the citizens. This pattern 
of power and resource distribution was strongly supported by both domestic 
and external actors until the late 1980s. The reasons adduced for adopting this 
approach included: Rapid economic and social development actualized through 
centralized planning; unity and national integration; containment of corruption 
and political stability. A monocentric governance model was adopted and this 
affected the manner in which decentralization was approached. In monocentric 
governance model, an administrative decentralization or deconcentration rather 
than political or democratic approaches was used. Democratic decentralization 
includes not only the transfer of responsibilities but also of financial and human 
resources to semi-autonomous entities with their own decision-making powers. 
In the last decade, however, many countries changed course dramatically. They 
have abandoned the monocentric political model and sought to replace it with its 
exact opposite, which is the polycentric governance model (Olowu, 2003). The 
Polycentric structure of governance accepts the idea of multiple centers of power 
within a state. This involves devolution to local governance organs that enmesh 
both state and society institutions at regional and community levels. 

Sustainable development requires appropriate philosophy besides appropriate 
technology. 

Community-led rural development is widely regarded in the US and Europe and 
Australia as the key to improving the sustainability of disadvantaged regions and 
providing local people with the capacities to respond positively to change. While 
at face value such development increases local autonomy and control, a number 
of scholars have recently located community-led development as part of a broader 
shift from government to governance (Herbert-Cheshire Lynda and Higgins 
Vaughan, 2004).  Here, new institutional and administrative arrangements and 
actors extending beyond formal state authorities play an increasingly significant 
role in ensuring that communities have the capacities to take a more active role in 
their development. This shift to governance implies that in order for communities 
to successfully take charge of their own development, they must first become 
enmeshed in a network of relations that assists them in acquiring the capacities to 
govern themselves responsibly.

The emergence of ‘the community’ as an object of knowledge in public policy, 
formal political discourse and development initiatives is indicative of a fundamental 
shift in the spatialisation of government. Unlike previous forms of government 
that sought to achieve national security through state-based socialised forms of 
intervention and responsibility, this is a new type of ruling —governance through 
community. Such governing through community is advanced liberal in that it 
seeks to desocialise and individualise risk, with subjects encouraged to ‘shape 
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their lives according to a moral code of individual responsibility and community 
obligation’ (Herbert-Cheshire Lynda and Higgins Vaughan, 2004). That is to say, 
instead of citizenship constituted in terms of social obligations and collectivised 
risk, it becomes individualised based on one’s capacities to conduct oneself in 
an entrepreneurial and responsible manner. Such entrepreneurialism forms 
the basis for governing through community. As part of the shift from society 
to the community as the object of rule, expertise knowledge becomes crucial in 
empowering people to manage their lives and adopting a prudent and calculative 
approach to self-governance through appropriate social decision making. This 
expertise translates the political concerns of the people into outputs in form 
of government for instance: efficiency; industrial productivity; law and order; 
accountability of political leadership and political stability among others. Armed 
with techniques that promise improved financial management, a better lifestyle, 
efficient work practices or, in the case of rural population, empowerment to 
improve community economic well-being, these expert knowledge is directed 
at enhancing self-regulatory capacities, thereby aligning political objectives with 
broader community goals. An expertise is considered to be crucial on account of 
neutrality and mechanism for enabling community members to be aware of their 
capabilities and develop positive entrepreneurial attitudes through which they 
can build their community and leadership capacities, reduce their dependency on 
the government and create sustainable development in the form of technological 
enhancement, wealth creation and rising standards of living.

The contemporary advanced liberal emphasis on ‘bottom-up’ or community-
led development is indicative of the fact that the management of resources and the 
attendant risks are no longer an activity of the state alone, but the responsibility 
of citizens and their communities wherever they may be (Herbert-Cheshire Lynda 
and Higgins Vaughan. (2004). 

In general, ICT has a big role to play in promoting good governance (Odendaal, 
2003).

CDI Importance
The belief that there is a technological silver bullet that can ‘solve’ illiteracy, ill 
health or economic failure reflects scant understanding of real poverty. It is on 
this basis that new indicators based on sources of poverty in our society need 
to be developed to help understand poverty from a bottom-up/community-led 
approach. So as to have a preventive approach rather that a curative approach 
that so far has failed in helping alleviate poverty. Poverty is complex, and without 
identifying uniquely what are its sources whose compound effect lead to a state 
called poverty, and destroy them, poverty will continue to exist in different forms. 
It is reasonable to postulate that there exist a direct relationship between poverty 
sources and sustainable development: as sources of poverty increases, sustainable 
development capacity decreases. By monitoring sources of poverty indicators, a 
community, government or development partner can be able tell whether it is on 
the right track of alleviating poverty or applying appropriate strategies.    
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CDI supports self-reliance development model that enables communities 
to be confident enough to base their development on their own thinking and 
value systems without being defensive or apologetic. CDI is intended to enable 
communities become agents and not just beneficiaries of development. Self-
reliance enables nations or regions to assume fuller responsibility for their own 
development within a framework of enlarged political and economic independence. 
It builds development around individuals and groups rather than people around 
development and it attempts to achieve this through the deployment of local 
resources and indigenous efforts. It mobilizes the creative energies of the people 
themselves. This contributes directly to the formulation of new values systems, to 
the direct attack of poverty, alienation and frustration, and to the more creative 
utilization of the productive factors.  Self-reliant development, with its reliance 
on local rather than imported institutions and technologies, is a means whereby a 
nation can reduce its vulnerability to the decisions and events which fall outside 
its control: a self-reliant community will be more resilient in times of crisis. This 
self-reliance model has been partly adopted in the Economic Recovery Strategy 
(Government of Kenya, 2003) and Poverty Reduction Strategy Paper (Ministry 
of Finance and Planning, 2001) of Kenya. It has been known to solves to a good 
extend the unemployment problem as observed in China (McGinis, 1979). 
There are two methods that are commonly used to eliminate absolute poverty. 
The first one is by government enabling creation of jobs with incomes that are 
sufficient to meet basic needs to those who suffer from poverty.  The second 
one is by the government forcefully through taxation, redistributing the income 
or corresponding real resources from those who have jobs and incomes to those 
who do not have jobs or income. Any combination of them is acceptable and 
possible (Howard and Gunner). However, in Kenya, the taxation option cannot 
solve the poverty problem since the ratio of the employed to unemployed is too 
small. Already Kenyans are among the most highly taxed people in the world. The 
option left is to create jobs and this is where ICT comes in handy particularly in 
service industry.

Donor case studies undertaken by OECD highlight the fact that identification 
and targeting of the poor is often broad-brush, and an assessment of European 
aid to Zambia showed that few, if any, donors came close to having the insights 
needed (Hjorth, 2003). There was neither much systematic analysis of the causes 
to poverty nor any in-depth discussion/identification of poor groups. Also a 
study in Zambia showed a distressing lack of knowledge about what aid does, 
particularly in terms of its poverty reduction effects. Adoption and use of ICT can 
enable better monitoring of parameters shown in Fig 1 and the understanding of 
poverty at its roots. A web-based application computing and displaying CDI for 
the targeted communities, would act as mirror to the communities, government 
and their development partners.

Policy, economic and technical factors initiated the development and deployment 
of the Internet. Government policies like the national information infrastructure 
(NII) initiative in the US played a pivotal role in Internet’s widespread diffusion 
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as did a great deal of educational and research activities related to and utilizing 
the Internet. Such explanatory frameworks miss fundamental historical, social 
and cultural contexts associated with the diffusion of the Internet (Kim Pyungho, 
2003). Supply-side variables alone cannot achieve a rapid and widespread diffusion 
of the Internet. In other words, there are certain economic, social and cultural 
conditions that intrigue people to enthusiastically embrace the Internet. An 
analogy can be drawn from this case for sustainable development. Most donors 
and governments have mostly emphasized the supply (push) side of development 
and ignored the demand (recipient) side of it. The development of the CDI would 
present more information on the demand side.

Radio and television have served as a social and cultural regulator to standardize 
our life by inculcating homogenized, mass consumer culture so that they become 
an effective means of ‘control and coordination of production, distribution 
and consumption’ in the industrialized modern society. This technology has 
not been used exhaustively in the developing countries. More so in the area of 
passing relevant information to communities in the form and languages they 
understand. By choosing to limit this technology, communities have been denied 
the opportunity to coordinate their production, distribution and consumption of 
what they produce. Although few, entrepreneurs have always been there but due 
to political reasons and fear, they are never allowed to provide these services freely, 
especially in Africa, where people live in communities within the context of mass 
cultures. The poor countries have lost on the opportunity to use radio and TV or 
any technology targeting masses in helping to alleviate poverty through provision 
of appropriate, timely and relevant information (see Fig.1). Most parts of Africa 
currently have access to radios, but do not use these tools of communication to 
drive development effectively.

We live in an era of shrinking states and expanding markets (Bratton, 2003). 
Whereas in many countries market liberalization has achieved overall efficiency 
gains and has often promoted sustainable practices, there is increasing evidence that 
these benefits have bypassed most rural areas in developing countries (Kuyvenhoven, 
2004). In many remote areas, the disappearance of marketing boards and parastatals 
for Input provision have not been followed by private-sector initiatives to provide 
market services, and many farmers are further from the market than before. New, 
low-cost communication technologies (ICT) can play a major role in speeding-up 
the process of information diffusion and improving market efficiency, especially 
in the fields of input provision and marketing outlets.

As part of modernization on local government and support of reform agenda 
for a strong local government, the development of CDI would promote:

•	 Effective decision-making based on status of local communities with 
respect to capacity to sustain development.

•	 Preservation of local value systems. 
•	 Empowerment of citizens at local level.
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This is expected to ease the Local Government’s current constrains imposed by 
the central government, provincial administration as well as the parliamentary 
constituencies (Association of Local Government Authorities of Kenya, 2004). 

CDI for Local Communities and their Authorities
There is an emerging consensus that poverty reduction is what development is 
about, and poverty reduction is by now a major priority of the international 
development aid community. A recent poverty assessment shows that results 
are mixed, with many countries falling behind on reducing malnourishment and 
infant mortality and on increasing primary school enrolment and access to safe 
drinking water (Hjorth, 2003). The idealistic impulse to improve the standard 
of living of the poor is noble, but it is for the people to do what it takes to make 
change sustainable. But unless the actual policy solutions are well grounded in 
a deep understanding of the causes of poverty and how those causes have been, 
and can be, effectively addressed, they could end up with worse results than in 
the past. That is to say, in spite of best intentions, policies based on inadequate 
knowledge are likely to increase rather than reduce poverty. That is why there is 
need to develop indicators and compute an index that can help understand poverty 
from its roots.  Effective poverty alleviation will require significant change in 
current structures, attitudes, and behaviour by people and their leaders alike. CDI 
is meant to capture this and help provide an in-depth understanding of the sources 
of poverty as a means of creating wealth at the local community level, and hence 
nationally.

Fig.1:  Radio Coverage in COMESA countries Data points Source:  ITU. 
(2005).  World Telecommunications Indicators Database. 8th Edition.
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CDI and the Local Authorities 
Social scientists have looked at poverty from three broad definitional ways namely: 
absolute, relative and subjective poverty (Odhiambo, Omiti and Muthaka, 2005). 
Absolute poverty refers to subsistence poverty, based on assessment of minimum 
subsistence requirements, involving a judgment on basic human needs and measured 
in terms of resources required to maintain health and physical efficiency. These 
basic life necessities are then priced and the total figure constitutes the poverty 
line. Relative poverty refers to the use of relative standards in both time and place 
in the assessment of poverty. Therefore the notion of relative poverty is elastic and 
receptive to conventional and rapid changes. Lastly, subjective poverty is closely 
related to relative poverty in the sense that subjective poverty has to do with 
whether or not the individuals or groups actually feel poor. Absolute poverty is 
the type CDI is seeking to tackle.

Human Poverty Index for developing countries HPI-1 is based on measured 
effects of poverty using four indicators. These are namely: Probability at birth of 
not surviving to age 40; adults illiteracy rate; percentage of population without 
sustainable access to an improved water source; and percentage of children under 
weight for age (UNDP, 2004). It is important to realize that absolute poverty has 
continued to increase despite concerted effort to increase donor funding. This calls 
for a radical change in approach, particularly when it comes to information for 
policy makers as well as monitoring and evaluation of sustenance of community 
development projects by government, donors and the community itself. 

Poverty alleviation strategies succeed when they emphasize on means of 
eliminating sources and causes of poverty. This can be done via identification of the 
causes and stopping them. Basically, an anti-poverty mechanism can be developed, 
with indicators build into a computer system for monitoring and evaluation so as 
to boost investment, good use of time and resources, prevent wastage, and help in 
wealth creation. 

In the case of Kenya, funds directed at poverty alleviation such as Local 
Authority Transfer Fund (LATF) and the Constituency Development Fund 
(CDF) may be used to mobilize local human resources for productive purposes 
and activate new economic activities such as infrastructure building-roads, houses, 
bricks, plantations, transport, hotels, stone cutting, sand collection, export 
processing zones, irrigation projects, dams etc. Local authorities for example, 
may encourage the citizens to improve agricultural production: cattle, goat, 
sheep, poultry, fish, bee keeping, etc. Products from these projects should be sold 
to markets established by the local authorities. The local people may establish 
agro-based industries to process their farm produce, engage in candle making, 
skin-leather industry, production of bio-gas from cow-dung, making compost 
manure for organic farming, among others. Local authorities, for example, may 
create a wealth creation department to implement all its anti-poverty programs 
and activities. As a faster means, local authorities can then explore the global 
market through Internet and other ICT technologies with a view to enable their 



Conceptual ICT tool for Sustainable Development      505 504 Advances in Systems Modelling and ICT Applications Conceptual ICT tool for Sustainable Development      505 504 Advances in Systems Modelling and ICT Applications

communities obtain the equipment and inputs from around the world as well as 
sell their products regionally and globally.

Majority of the poor and people languishing in poverty like idling and doing 
nothing even with the little resource available. In the case of Africa, to ensure 
that such people are mobilized, local authorities should pass anti-poverty By-laws 
requiring citizens to engage in gainful socio-economic activities. For instance, get 
people to register the activities they are engaged in every time they seek public 
service, especially if and when they are not formally employed. Once anti-poverty 
By-laws are in place, local authorities can enforce them with assistance of the 
provincial administration, the church etc. it would then be easy to identify and 
isolate idlers who engage in crime, robbery and other means frustrating investment, 
savings, and accumulation.

With such ICT-based CDI, leaders and citizens alike will be able to measure 
their own strengths and weaknesses, as well as recognize their opportunities. In 
order for communities to manage their own risks in a sustainable and responsible 
manner, it is imperative that they should subject themselves to technologies of self-
examination and self-reflection so as to understand themselves, the risks they face, 
and their ability to manage those risks appropriately. Therefore the development 
of CDI and its availability and access, would serve the purpose of providing a 
mirror for communities to self-examine themselves. CDI may help create a 
distinction between communities that are unsustainable or ‘at risk’ and those that 
are comprised of ‘active’ and entrepreneurial citizens who manage their own risks 
in a ‘healthy’, ‘responsible’ or ‘sustainable’ way. Figure 2 shows the suggested 
different parameters and indicators that can be combined to create CDI. 

Several methods are currently in use that can be applied to determine an index 
such as CDI. For instance, in order to produce a CDI index, four indicators shown 
in Fig.2 namely key Poverty Sources, Democracy, Attitude and Unit have to be 
summed using an algorithm. In our case, we are still at the stage of developing a 
meaningful theory that we shall base and justify a generalized algorithm that is 
applicable to any number of parameters and indicators for generating CDI. 

 

.
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Fig.2 :  Fundamental Parameters and Indicators for the Community 
Development Index (CDI).

Conclusion
Technology works well as a powerful tool for human development and poverty 
alleviation when good and appropriate policies, regulators and a high degree of 
transparency in its deployment are exhibited.

The contemporary advanced liberal emphasis on ‘bottom-up’ or community-
led development is indicative of the fact that the management of resources and the 
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attendant risks are no longer an activity of the state alone, but the responsibility 
of citizens and their communities wherever they may be.

ICT-based tool such as CDI can help leaders and their citizens alike to be 
able to measure their own strengths and weaknesses, as well as recognize their 
opportunities.

Therefore the development of CDI and its availability and access, would serve 
the purpose of providing a mirror for communities to self-examine themselves. 
CDI may help create a distinction between communities that are unsustainable or 
‘at risk’ and those that are comprised of ‘active’ and entrepreneurial citizens who 
manage their own risks in a ‘healthy’, ‘responsible’ or ‘sustainable’ way.

An underpinning theory for a  generalized algorithm that is applicable to any 
number of parameters and indicators for generating CDI needs to be developed. 
This will be achieved through case studies and the development of an appropriate 
frame work  so as to illustrate  the effectiveness of the CDI computation.
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