RHODES UNIVERSITY

An Investigation of ICT Project Management Techniques for Sustainable
ICT Projectsin Rural Development

A thesis submitted in fulfilment of the requirements for the degree of

MASTER OF COMMERCE

RHODES UNIVERSITY

By

CAROLINE ILEJE PADE

December 2006




Preliminaries

Abstract

Poverty alleviation by means of rural developmeas lbecome a priority among developing
countries. In turn, rural development may be digantly enhanced and supported by Information
and Communication Technologies (ICTs), the use dickv is highlighted by the emerging
importance of information and knowledge as keytsgia resources for social and economic
development. An analysis of rural case studiesr/HCTs have been introduced, suggests that
there are a number of barriers and constraints dratfaced when taking advantage of these
technologies. These include access to infrastrectimited formal education, insufficient training
and capacity building, financial and political ctramts, and social and cultural challenges. These
challenges threaten the success and sustainatfilityral ICT projects. Sustainability is key taeth
effectiveness of a rural ICT project; thereforeigtimportant to understand the concept and
categories associated with ICT project sustairtghiili rural areas. The categories of sustaingbilit
which include social and cultural, institutionato@omic, political, and technological, reveal cafi
success factors that need to be considered inntp&ementation and management of rural ICT

projects.

The project management discipline acknowledgesirtiportance of understanding the project’s
environment, particularly environmental factorsoasated with rural communities. The complexity
of the environment therefore implies the need f@r@ect to be undertaken in phases comprising
the project life cycle. Project management practor rural ICT project sustainability can therefor
be examined, adapting the traditional projectdyele to a rural ICT project. A Rural ICT Project
Life Cycle (RICT-PLC) that is sensitive to the wal success factors of sustainability is therefore
proposed. In order to further investigate the phaxf the life cycle of a rural ICT project, twosea
study investigations are explored: the Dwesa IChmanity project, and the Rhodes University
Mathematics Education Project (RUMEP) (MathsN&)multiple case study analysis confirms the
practices associated with the RICT-PLC model, aedtifies additional characteristics, phases and
practices associated with rural ICT projects. Bman enhanced RICT-PLC model is developed,
that sets sustainability guidelines for ICT projecanagement in rural areas and identifies the
people, environments, technologies, systems, ampliresments for ICTs to support rural

development activities.
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Chapter 1: Research Introduction

1.1 Introduction

Information Communication Technologies (ICTs) p&agignificant role in social and economic
development in developing countries, where intemeativities and information flows can be
established between rural communities and morelolese regions (Heeks, 1999: 3). Rural
development can therefore leverage off ICTs as @tipp tools in the development process.
Nevertheless, even though ICTs are beneficial doalrdevelopment, their implementation and
sustainability in rural regions are limited (Accas; 2000). Appropriate mechanisms and
initiatives for the management and implementatibiGY projects in rural areas need to be

developed.

This chapter provides an introduction to the redeamvestigation. To set the background for
the research study, the research context is explofehe goals of the research and research
methodology adopted are then presented. A dismusdithe summary of results then follows,
and finally the thesis organisation is outlined.

1.2 Research Context

Developing countries have increasingly become awhtiee need for development in rural areas
where the majority of the population live. The tysapulation constitutes those who often lack
access to basic needs such as food, water, educh#éalth care, sanitation and security, hence
leading to low life expectancy and high infant natity rates (Munyua: 2000). Not
unexpectedly, rural development has become a kajlecige and priority among developing
countries that have targeted the need for equiptiiegural population to contribute effectively
toward social and economic development. In thissegerural development plays a role in
assisting rural people to set priorities in theunocommunities through effective and democratic
bodies, by providing local capacity, investmenbasic infrastructure and social services, equity
and security; hence dealing with the injusticethefpast and ensuring the safety and security of

the population, particularly that of women (NetT2005: 59).

Information and knowledge have become fundament#hé rural development process, given
the rapid growth in the information and knowledgeisty associated with the current wave of
globalisation (Canadian International Developmegeicy (CIDA), 2003: 1). This emerging
society has resulted in knowledge becoming a bassource for economic and social
development activities (Sunden and Wicander, 22: Communication is a key aspect

associated with this kind of society, and has becxan effective tool in supporting rural
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development activities in developing countriesfotmation and Communication Technologies
(ICTs) can be instrumental in rural developmenth&y connect and facilitate information flows
between rural communities and more developed regit@Ts are generally defined as tools that
aid communication between people through electramans by capturing, processing, storing,
and communicating information (Heeks, 1999: 3). T9Cconsist of hardware and software,
network appliances, radio, television, cellular pés satellite systemstc, as well as the
services and applications associated with, for gtemweb conferencing and e-learning (The
United States Agency for International Developm&8AID) Group, 2003: 3).

Using ICTs for rural development can influence fummunities by supporting the
management of knowledge and by becoming instrurh@ntaetworking and decision making,
economic empowerment, and entrepreneurial actvitttowever, Hafkin and Odame (2002: 12)
suggest that rural communities are faced with besrand constraints in their use of ICTs, for
example, lack of access to infrastructure, soaidl eultural influences, illiteracy and language,
education and skills, and financial constraintafodimation and knowledge that are transferred
through ICTs have become important factors assetiaith the international, institutional and
the political process of social and economic dgwalent. A lack of these sources of
information has resulted in the Digital Divide thanders economic growth, wealth distribution
and social empowerment (CIDA, 2003: 2). The Digitavide can be described as (The
Association for Progressive Communications (APQJddisation: 2004):
“the increasing gap between those who have andethebo do not have access to
information and communication technologies, acdessontent that benefits them socially
and economically, skills to take advantage of I€fviees, and the ability to afford to pay
for digital services.”
The effects of the digital divide have forced locaimmunities, government and international
agencies to devise policies and initiatives to védlie these barriers and support the

implementation and sustainability of ICTs for rudalvelopment projects (Munyua: 2000).

Nevertheless, many unresolved issues persist recesf an appropriate systematic approach on
which to base the application and development dffsi@ African communities (Wanyeki:
2004). Benjamin (2004) suggests that the actuatl:i®f rural communities must be assessed
and analysed, so as to avoid wasting resourcesdbalt from a mismatch between what ICTs
claim to provide and what is required for rural eieyyment. Indeed, in rural areas, ICT projects
must be sustainable. According to NetTel (2005), Sstainability can be described as

“development that meets the needs of the presemrgton without compromising the ability of
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future generations to meet their own needs.” S$uetdity considers whether or not the
technology is being put to use to support ruraivdies that benefit the rural population in a
particular area such that the project may be rafgdd and maintained to influence other areas
associated with rural development (Internationavdd@pment Research Centre (IDRC): 2005).
Consequently, sustainability should be the focusCat project implementation, in which case,
ICT project management techniques that are spaltyfidesigned for rural development need to
be devised (CDA: 2005). Without this focus, md3T Iprojects in rural areas tend to fail as a
result of poor project management (IDRC: 2005).

The Project Management Institute (PMI) (2000: 8)iras Project Management as the
application of knowledge, skills, tools and techudg to project activities to meet project
requirements. The application of an appropriaf p@ject management approach in rural areas
can be compared to the operation of a project braad organizational environment where
project managers consider the greater organisatioo@ext (rural community). Schwalbe
(2006: 41) encourages project managers to useistib@ystematic approach to understand how
a project can relate to the organisation (rural momty) at large. The adapted Three-Sphere
model shown in Figure 1 illustrates this idea ofteyns management, which identifies key

economic, technological, and rural society isseésted to a project.

*  Who will sponsor the
project?

¢ How much will it cost
the community?

¢  What will the impact be

¢ Who in the community on rural activities, etc?

will be directly affected
by the project?

Which target groups will
represent the
community?

What training and
capacity building will
take place?

What political influence
exists?

Who will administer and
support the training,
etc?

What ICT applications
will be used? e.g.
wireless
How will the
infrastructure affect
internet access?

«  Will there be open source
software development,
etc?

Rural Society Technology

Figure 1: Three Sphere Model for Systems Managemeadapted from Schwalbe (2006: 42)

Instead of focusing unduly on the immediate andavaiconcerns of an ICT project, Schwalbe’s
Three Sphere model can be used by project mansg&eep in mind the specific interests and

needs of the rural community in relation to theatality and sustainability of the technology.
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ICT Project Management, suitably augmented, hagptitential to promote ICT sustainability

and the effective use of ICTs as an effective iooural development.

1.3 Goals of the Research

The goal of this research is to develop a guiddméCT project management in rural areas that
identifies the people, environments, technologsgstems and requirements for ICTs to support
rural development activities effectively. Thesadglines should be informed by the critical
success factors associated with the implementatah sustainability of ICT projects in rural

development

1.4. Research Methodology

A qualitative research methodology based on casdiest has been adopted. According to
Myers (1997: 241), qualitative research involves tise of qualitative data, such as interviews,
documents, and participant observation data, tenstand and explain social phenomena. In
this case, it uses qualifying words and descripteorecord aspects about the world. Qualitative
research therefore uses language as a sensitivemaadingful way of recording human
experience in the field (Bless and Higson-SmitlQ®®38).
The following procedure is employed:

a) A literature survey is performed on existing litewr@ associated with ICTs, rural

development and project management.

e The general uses of ICTs for rural developmentexq@ored. The barriers and
constraints associated with using ICTs in rurabaref developing countries are
identified.

* The dilemma associated with the sustainability @T Iprojects in rural areas is
investigated, identifying the need to focus on th#ormation need” of rural
communities.

* The concept of project management is explored. liftkebetween ICT project
sustainability and project management methodolagyechniques is examined
and applied to rural ICT project situations, sa@propose a guideline for ICT
project management and sustainability in ruralarea

b) A multiple case study of current ICT projects imaluareas is investigated to observe
their approaches to managing the implementationsasthinability of ICT projects. The
ICT project management phases and practices adtipi@agh each project’s life cycle
are explored. Chapter 5 describes in detall tlse study research methodology used to

collect and analyse data. The case study invéstigés limited to theSouth African
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rural context which is appropriate to apply thiseach. The case studies include:

 The Dwesa ICT Project:Dwesa is a rural community in the Eastern Capee Th
Telkom Centres of Excellence at the University ajrtFHare and Rhodes
University are currently involved in the developrnef an open source/standard
e-commerce/telecommunication platform to deployhimitrural and semi-rural
areas in South Africa. The sheer size and pdlitidgnamics that are
characteristic of Dwesa make it a community thptesents a strategic emergent
market for industry partners that support this i@®dject. The project leaders are
Prof. H. Muyingi and Prof. A. Terzoli, and the prof team consists of Computer
Science and Information Systems postgraduate sisi@nyingi: 2004).

* Rhodes University Mathematics Education Project (RMEP) - MathsNet:
RUMEP works with teachers in rural areas to devéthair professional skills and
content knowledge. The aim is to improve the tesrhand learning of
Mathematics in rural schools of the Eastern Capeachers work together in
clusters, as agents of change and developmentdim tommunities. The
MathsNet programme provides ICTs that are usedr¢ate teaching resources
and access the Internet, and to store materiatsateamade available to other
participants on the programme. ICTs act as aifail to link teachers who may

share knowledge and resources (Sainsbury and Bi20@%a).

The final result of the research study is a gumdefor ICT project management application in

rural areas which supports the implementation aisthgability of ICT projects.

1.5 Summary of Results

The key results of the thesis are summarised bs\®i

Rural development is identified as a significantuf® in developing countries towards
reaching their goals of growth and poverty alleioat The availability of information
and knowledge through ICTs improves effectiveneskedficiency of rural development
projects.

ICTs aid in the communication of information anawitedge for rural development, and
are therefore used fantrepreneurial activity and market access, adcesducation and
knowledge, addressing health challenges, rural ®mpuoent and participation,
addressing environmental sustainability, and eistaibly community networks

The challenges to ICT use identifiettlude infrastructure access, illiteracy, content,
education levels, insufficient training and capachuilding, financial constraints,

political constraints, and social and cultural doansts.
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The sustainability of a project forms a substanpiait of the positive impact and success
of ICT projects in rural communitieRural ICT projects can fail at different levels,
where partial failure is particularly associatedthwprojects that are unsustainable.
Sustainability can be categorised into social amdtural, institutional, economic,
political, and technological sustainability. Cralc Success Factors (CSFs) exist to
support each category.

An exploration of the concept of project managemedicates that projects can be
viewed as a series of inter-related phagesoject life cycle) that promote project
sustainability in a complex rural environment. Poposed model developed to guide
rural ICT projects is the Rural ICT Project Life @ (RICT-PLC), which incorporates
the practices associated with the CSFs of sustiditlgakand the traditional phases
through which the life of a project progresses.

A case study analysaf the Dwesa ICT project and the RUMEP MathsNejgut reveal
specific additional characteristics and practiteg heed to be considered. These phases
and practices include:

= The Concept phase could be divided into two distiiases, namely, Project Idea
Generation and Project Feasibility with specifiagiices under each phase.

= Additional practices were identified that may relato specific CSFs of
sustainability under the Development, and Implemigor phases.

The final RICT-PLC model is summarised as follows:
a) A reflection of the research study on ICTs for tutavelopment indicates that
there are three key aspects that need to be coedidgerural ICT projects:
I. The project needs to be community-driven.
ii. The project needs to be preceded by a pilot project
iii. The life cycle is iterative and incremental in rmatu

b) There are six phases that make up the RICT-PLC mBdaiect Idea Generation,
Project Feasibility, Development, Implementation,logg-out, and Post
Implementation Review.

c) Two phases of the model are identified as iterativeature: that is, Development
and Implementation. The first iteration (iteranin particular, is associated with
an experimental pilot project deployed in the ra@nmunity, and is followed by
subsequent iterations that incrementally carrytiogitproject.
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1.6 Thesis Organisation

The thesis is organised into the following chapters

Chapter 1: Research Introduction
This chapter introduces the research study. TIlseareh context is described to provide
background for the research. The goals of thearebg and the research methodology adopted

are presented. Finally, a summary of the resiltiseothesis is presented.

Chapter 2: ICTs for Rural Development

This chapter explores a wide range of literaturéh@need for rural development in developing

countries, and how ICTs can play a significant inlenhancing the development process. The
challenges associated with the use of ICTs, whichaten the success and sustainability of a

rural ICT project are also presented.

Chapter 3: ICT Project Sustainability in Rural Areas
The concept of sustainability is examined, andeadrin the factors that contribute toward ICT
project sustainability in rural areas is identifiefihe categories of sustainability and the critica

success factors that support these categoriea\astigated.

Chapter 4: Project Management Practice for Rural ICT Project Sustainability

Aspects of ICT project management practice areceggdland a model to guide and promote the
sustainability of a rural ICT project is proposedihe proposed RICT-PLC model which
incorporates the practices associated with the @EEgstainability, and the traditional phases of

a project life cycle is described.

Chapter 5: Case Study Research Methodology
The research methodology adopted to investigatstiegirural ICT projects is described. The
qualitative research methodology and case studgmdsr the case study investigation are also

described.

Chapter 6: Case Study Exploration of Current Rural ICT Projects

An interpretive case study of two rural ICT progdh terms of their project life cycle and
practices, adapted in implementation and managenmentpromote rural ICT project
sustainability is undertaken. The two case studresthe Dwesa ICT Project, and the Rhodes
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University Mathematics (RUMEP) ICT Project (MathsNeThe case studies are also analysed
in terms of the proposed RICT-PLC model.datailed description of each case study can be

found in Appendix E.

Chapter 7: An Enhanced Model of the RICT-PLC for Swstainable Rural ICT Projects
This chapter revises the existing proposed RICT-Rhfugh the adoption of additional

characteristics and practices identified in theeciady analysis and research review.

Chapter 8: Conclusion
The overall research investigation is concluded @bntributions of the thesis are indicated and

future research is identified.

Appendix A

A description of each Millennium Development Gaaprovided.

Appendix B
This appendix details the aspects to consider lousiness plan for an ICT project in a rural

community.

Appendix C
This appendix shows the 44 project managementitesivthe process groups in which they are

distinctively completed, and the knowledge areashich they feature.

Appendix D
The interview schedule is presented, detailingcthse study interview questions asked for data

collection.

Appendix E
This appendix provides a detailed description ef Biwesa ICT project and RUMEP MathsNet

project case studies.

Appendix F
A detailed profile of the schools and clinic surgdyn Dwesa, for the ICT project is described in

Reports from Field Trip 1.
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Chapter 2

ICTs for Rural Development

Chapter One provided background for the researaldyst
This chapter explores a wide range of literaturetba need
for rural development in developing countries andeistigates
how ICTs can play a significant role in enhancinge t
development process. The challenges associatédthatuse
of ICTs, which threaten the success and sustaiibalof a

rural ICT project are also presented.
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2.1 Introduction

Development is a key focus for developing couninesere rural development is crucial toward
meeting economic and social goals. The growingrimation society has necessitated a reliance
and need for information and knowledge, hence I@,support economic and social
development activity.  The potential of ICTs hetrural development process of developing
countries needs to be understood in order to bntggcontext the requirement for mechanisms
and techniques to promote ICT sustainability irarareas. The aim of this chapter is to explore
a wide range of literature on the need for ruralefl@dment in developing countries and how

ICTs can play a significant role in enhancing tegelopment process.

A wide range of literature is explored to identifige need for development and poverty
alleviation in developing countries, taking cogmisa of the Millennium Development Goals
that developing countries aim to reach. The needural development to address specifically
poverty in developing countries is described angl ithportance of information in the rural

development process is also explored. The chabéer defines ICTs and their application as
tools for rural development with an outline of thees of ICTs in rural development activities.

Subsequently, the challenges associated with tn@fulCTs in rural areas are considered.

The conclusion summarises the findings and idestithe need to understand and apply the
concept of sustainability to ICT projects, so asdevelop ways in which to alleviate the

challenges associated with the use of ICTs in ranehs.

2.2 Development

A developing country has great potential to utiliseresources to promote social and economic
development effectively within its economy. Theuds of developing countries today has been
on the need to realise this opportunity throughnilaction in promoting development within
their countries. The aim of development is to dbote toward transforming the social and
economic structure of nations by means of improvthg population’s lifestyle through
improved education, skills development, income amployment (NetTel, 2005). The UNDP
(2001a: 9) states that fundamental to the developm®cess is recognising that people are the
real wealth of nations. Development is conseqyessisociated with expanding and building
human capabilities, thereby creating an environnrenvhich people can develop to their full
potential and lead productive, creative lives igitltommunities, so as to meet their needs and

interests. People are the beneficiaries of dewvedop, and the human capabilities they gain
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enable them to become the agents of the progredschange that is brought about by

development.

Developing countries are faced with challengessatiacks in their effort to make development
work effectively. Characteristics that are speailly associated with poor countries have made
the development process difficult as they are ktrwith high levels of poverty and the
associated challenges. Gerster and Zimmermani3{2Q) describe poverty as being more than
just material deprivation, also encompassing intdagaspects such as lack of access to
schooling or health care, vulnerability towardseeméll events or being excluded from decision
making processes. Across the developing worldplee@specially women, are still confronted
with unacceptable levels of poverty and deprivatas summarised in Table 1 (UNDP, 2004:
129). Of the 4.6 billion people living in developing cduas, approximately 1.1 billion people
live on less than $1 a day, more than 850 millican illiterate, 831 million are undernourished,
nearly 325 million boys and girls are out of schddl million children under the age of five die
each year from preventable causes — equivalenbte than 30,000 a day, about a billion lack

access to improved water sources, and 2.7 bilaok &ccess to basic sanitation.

Eliminating poverty: massive deprivation remains, 2000
(Millions)
People
Livirng without People
on less Total Children access without
than 1 population  Primary age Frimary age underage  improved access to
{PPP USS) undler- children not  girls not five dying wiater adequate

Region a day nourished @ in school in school each year sSOUrCes sanitation
Sub-Saharan

Africa 313 185 A 23 3 273 299
Arab States 8 34 7 A 1 42 21
East Asia and

the Pacitic 261 22 14 7 1 453 1,004
South Asia 432 3z 32 21 A 225 44
Latin Amerca

and the

Caribbesn 56 53 2 | 0 72 121
Central & Eastern

Europs & CIS 21 33 3 1 0 29 o
World 1,100 831 104 59 11 1,197 2,742
a. 1998-2000.
Source: World Bank 20022, 2004f, UMESCO 2003; UN 20032,

Table 1: Eliminating Poverty (UNDP, 2004: 129)

McNamara (2003: 24) further describes poverty assimoply focusing on the lack of material
and financial resources, but also considering theegiy flows that exist, that is, the transition of
individuals and groupmto andout of poverty. Some individuals and groups tendeimain in

poverty and the reasons for this need to be uramist However, for those that flow into

poverty, they are the product of economic declstecks and vulnerabilities that significantly
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affect the poor. On the other hand, individuald groups that flow out of poverty are the result
of a combination of economic growth, opportunitiesthe poor, and mitigation of the risks and

vulnerabilities particularly faced by the poor.

As highlighted above, poverty has become a sigmitiagssue with which developing countries
need to deal. In order to escape the trap of ypuwbat hinders development, developing
countries need to reach critical thresholds of theaducation, infrastructure and governance
that will enable them to achieve a kick-start tadvaustained economic growth (UNDP, 2003:
18). Local governments have attempted to implempolicies and initiatives toward
development in their countries, but are faced vatmstraints and challenges beyond their
control and budget. Participation of the world coamity, that is, international agencies,
bilateral donors, private actors and civil societganisations, in the development process of
developing countries is therefore essential if theyto reach their critical thresholds effectively

The development community has continuously collatemt to devise policies and initiatives that
can assist developing countries in their activittesvard development. The Millennium
Development Goals (MDGs) were formed as a resulidfresolutions and conferences attended
by world leaders. In September 2000, 189 counsigeed the UN Millennium Declaration
committing their nations to stronger global effotts reduce poverty, improve health and
promote peace, human rights and environmental isasiity (UNDP, 2003: 15). The
Millennium Development Goals that emerged from Declaration are specific, measurable
targets that have committed rich and poor natiortake action in reducing extreme poverty by
2015. According to Gerster and Zimmermann (20@3; the MDGs have created a vision that
presents the opportunity to focus development onéso and coordinate efforts among
stakeholders. The MDGs have therefore become amoomframe of reference used by
organisations working in development. Table 2 ldigp the 8 Millennium Development Goals
developed and Appendix A displays the associategts of each goal that is aimed for 2015.

Some countries that have committed to reachingMb%5s have been considered as priority

cases, as they are far from meeting their godlss therefore important for richer countries to

collaborate and assist developing countries incéffely devising strategies to meet these goals
within their countries (UNDP, 2003: 15).
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Millennium Development Goals

Goal 1: Eradicate extreme poverty and hunger

Goal 2: Achieve universal primary education

Goal 3: Promote gender equality and empower women
Goal 4: Reduce child mortality

Goal 5: Improve maternal health

Goal 6: Combat HIV/AIDS, malaria and other diseases
Goal 7: Ensure environmental sustainability

Goal 8: Develop a global partnership for developmen

Table 2: Millennium Development Goals (UNDP, 2004:35)

2.3 Rural Development

As the MDGs guide development, it is important@éoagnise that the poverty that exists in the
world today is predominantly rural in developinguotries. Three quarters of the world’s poor,
about 900 million people, live in rural areas wheney depend on agriculture and other
livelihood activities (Bage, 2004; Carney, 2000poverty is a key challenge for developing
countries as the majority of the population liveunal areas.

In order to understand the need for poverty alleMimand development in rural areas, it is
necessary to identify what a rural area is, whorthral poor are, and the challenges they are
faced with as a result of poverty levels in theffedent environments. The Rural Development
Task Team (RDT) and Department of Land Affairs (@)98f South Africa define a rural area as:
“Sparsely populated areas in which people farm epénd on natural resources, including
the villages and small towns that are dispersedulh these areas. In addition, they include
the large settlements in the former homelands, teckd®y the apartheid removals, which
depend for their survival on migratory labour arehmittances.”
The people that populate rural areas can be dlddifito five categories (The World Bank,
2003a: 6):
* The Landless without any crop land,
* Those with a low asset base or smallholders; faswéh up to 2 hectares of crop land,
» Pastoralists who are not settled in any specigaand derive most of their income from
pastoral livestock
* Rural women, especially those that head their Hulds, and

* Ethnic minorities and indigenous populations
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The rural poor are faced with challenges in devappountries as they are influenced by
factors that contribute to underdevelopment inlrar@eas. Mwabu and Thorbecke (2001: 6)
identify these factors as low agricultural produityi, environmental degradation, unsustainable
population growth, poor rural infrastructure, lamkaccess to markets and market information,
low levels of investment in people, ethnic and dtilzonflicts, the HIV/AIDS pandemic,

inappropriate economic policies, adverse effectgglobalization and high disease burdens.
Additionally, rural development is also constraingg the neglect of rural non-farm sectors,
urban bias in public and private investment, anfhwwurable social and geographically located

institutions.

People living in rural areas often lack accessagidoneeds such as food, water, education, health
care, sanitation and security, hence living in pa@onditions characterized by low life
expectancy and high infant mortality rates (Muny2@00). The majority of the rural population
consider these conditions to be harsh, and areehfemced to migrate to urban areas seeking
better conditions and employment to fend for ti&milies in rural areas. Urban areas may be
more developed; however, the slums of developinouees still make it difficult for the poor to

earn an income sufficient for a suitable standdio/img.

Given the circumstances that the poor in develogmgntries face, it has been identified that
poverty is mainly based on a rural phenomenon. Mwand Thorbecke (2001: 21) explain this
phenomenon as an essential route to developmewotgih focusing on rural based growth.
Rural areas hold substantial human and naturalnpateto contribute effectively toward
development, both of which must be harnessed. |IRla@elopment must be promoted as it
equips the rural population to help themselvesnmiproving their community and economic
activities. With this in mind, rural developmeretflects upon meeting the MDGs as a country
can focus on addressing the rural poor who areaunahtal to accelerating the development
process. NetTel (2005: 59) explains that ruralettgwment plays a role in assisting rural people
to set priorities in their own communities througffiective and democratic bodies, by providing
local capacity, investment in basic infrastructarel social services, equity and security; hence
dealing with the injustices of the past and engursafety and security of the population,

particularly that of women.

The approach to rural development or rural basedvily focuses on developing the main
economic sectors that exist in rural areas. Tladmf most development communities used to

be on developing the agricultural sector upon wittolly consider rural people to be highly
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dependent (Carney, 2000; Mwabu and Thorbecke, 2001:The World Bank, 2003a: 41).
Cleaver (1997) claims that poverty reduction in iédr specifically requires agricultural
development as it contributes largely to gross ddimgoroduct (GDP). In addition, since in
most developing countries the major industries ratated to the agro industry, agricultural
marketing and farm input supply, expanding theadfural sector allows for more raw-material
to market and process, and more inputs neededafonirig, hence stimulating these sources of
growth in the economy. The World Bank (2003a: fi0}her stipulates that the agricultural
sector employs about one-half of the labour fongcedeveloping countries, with the rural
population taking up a high share. Also, with gttowvm the human population and the shifting of
dietary patterns (for example, as a result of HIND8), demand for food and other agricultural
products has also increased substantially. Itlearcthat agricultural growth in developing
countries is very important, but development orgations also need to realise that there is great
potential in developing other sectors in rural are@aorder to promote sustainability in rural

development.

Sustainable rural livelihood approaches built fré@ssons in the past and recent poverty
assessments have shifted their focus of rural dpuetnt away from specific sectors such as
agriculture towards the complex livelihood stragsgof poor rural people and the many different
dimensions of rural poverty (Carney, 2000). Ib&lieved that rural development should not
only focus on the agricultural sector, but alsonmm-farm sectors as engines of growth in the
economy. Non-farm sectors include other livelihcaxtivities in rural areas such as social
activities (education, health and sanitation fties), exchange/enterprise activities (market
centres); and non-market institutions (social nekwand safety netgMwabu and Thorbecke,

2001). Even though agriculture is the main sowt@écome and employment in developing
countries, it still depends critically on the perfmnce of non-farm sectors; for example,
providing finance for farm investment, an innovatiworkforce, and a market for farm produce.
It is important to realise that these two sectocs mibt operate separately, as past rural
development approaches used to assume (focusiagramlture), but instead complement each
other to instigate and accelerate rural developm@dhvabu and Thorbecke, 2001: 36).

McNamara (2003: 42) proposes that diversifyingriimal economy can have positive spill-over
effects through improving access to infrastructg@yernment, credit, and other products and
services valuable to farmers, while still strengihg local demand of farm products.

Furthermore, created job opportunities and resyitimorovement in the quality of life can help

reduce the endemic problem of rural-urban migraitnodeveloping countries. Consequently, the

promotion of this complementary relationship antlatmration created through communication
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between the two rural economic sectors signifiesithportance of information and knowledge

that needs to be transferred and exchanged iruthedevelopment process.

2.4 The Importance of Information and Knowledge for Rural
Development

Information and knowledge are important resoureceshe rural development process as the
global economy has become associated with an imfibomsociety. Information and knowledge
have become key strategic resources for socialkandomic activities to operate effectively in
countries (NetTel, 2005: 8). According to Nassimb¢1998 in NetTel, 2005: 8) this
information revolution is identified by:
* The importance of information and the creationdwledge
» The prominence of the role of information technglogh the production and
dissemination of information
» The use of information networks for the distribuatiof information
* The radical changes in people's lives as a redulth® increasing integration of
information and communication technologies (ICTsjoiall spheres of public and
private lives
* The necessity for citizens to be trained in newlsko allow them to benefit from

access to a massively expanding store of informatio

The information society introduces a reliance dormation that provides new opportunities and
risks in society, depending on who has the abilittharness and use information effectively.
Furthermore, the impact of globalization and trdideralisation that has coincided with the
information revolution has created a climate oféased opportunities and impediments, where
knowledge and capital has become the centre oksada developing countries (Chapman and
Slaymaker, 2002: 17). However, McNamara (2003: @ljcates that weak governmental
capacity and the overwhelming array of domestic ameérnational challenges posed by
globalization in developing countries, lessen tladiility to shape global trends, processes and
practices that affect their economy and societyor &ample, it is difficult for developing
countries to participate in negotiating internaséibmules in areas ranging from trade and
intellectual property to health and medicine, inysvdhat could be favourable to sustained
growth. Information and knowledge need to be made moresailale as the openness of a
country to innovation and knowledge liberates thle gotential of their workforce to contribute
toward economic activity (Chapman and SlaymakeQ2204). In this sense, developing

countries need to realise that while education @makhing focus on developing the cognitive
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skills of the workforce, information can importantjive contentto knowledge for sustainable

development.

According to Meyer (2002: 93), the lack of informoat can impact negatively on the rural
development process and some governments, deveglapdrplanners still do not acknowledge
the value of information as a resource for ruralali@oment. Accascina (2000) broadly defines
the challenge of poverty as being the deprivatibimformation needed to effectively participate
in the ‘wider’ society, being local, national or atglobal level. Therefore, the significance of
information and knowledge should be recognisedasdo integrate them into development

policies and initiatives.

Rural development activities are associated wittiadopolitical and macroeconomic activities
such as education, health, agriculture, marketssérethgthening civil society. Information and
knowledge are needed to provide rural people withability to expand their choices through
knowing what works best in their communities, hencentributing to development,
competitiveness and productivity (CIDA, 2003; McNamm, 2003: 28). Information and
knowledge in this sense may relate to financiallgble markets and income generating
activities, availability of government services,illsk development programmes and the
recognition and dissemination of indigenous knowtegdossessed by the poor, especially that of
women. Rural people have potential to contribuestantially toward achieving development

goals, through harnessing knowledge (Chapman arfaker, 2002: 4).

Nevertheless, developing countries face problemsnwhcomes to accessing information which
they may use as a tool in rural development a@s/itChapman and Slaymaker (2002: 5)
indicate that societies and struggling economied #re the focus of rural development still
remain a long way from becoming fully integratetbithe information and knowledge economy
as the specific needs and constraints of ruralsasét need to be addressed. This problem is
approached from the perspective of the informatisers in rural communities as there is a need
to assess the diversity of these users and themwledge requirements (Chapman and
Slaymaker, 2002: 5; Meyer, 2002: 94). This is int@otr as the extent to which users in rural
communities are able to handle information in adaoce with their needs, determines the
usefulness of information as a resource for ruealetbpment. McNamara (2003: 42) indicates
that rural people tend to possess an abundantafttweal knowledge such as, which crops work
best in which fields, long-term agriculture trendand indigenous farming strategies.

Additionally, they have well-developed strategiestiow to seek and share information locally,
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for example, that which is mostly oral, and heavpendent on social networks and trusted
intermediaries. The power in information and knalgle lies in when and how it is effectively
used and applied in rural communities, in accordandth their information requirements
(Meyer, 2002: 94). Chapman and Slaymaker (2002il@trate in Figure 2, a typology of
information uses/requirements for rural communitiesleveloping countries to prioritise their
livelihood activities and investment decisions meffectively.

L T * A is the core information that contributes to
Human long-term capacity building for decision-
Capital making for appropriate livelihood strategies,

\ usually through education and training, and

Y technical support and assistance with

Financial \'-, \ problem solving.

Capital i I| «B is the information that relates

|| A /L__E__ I' | predominantly to the local context and needs

L\ o | —— | updating regularly for people to make short-

VA | —/ term decisions regarding thelr immediate
\ . , £
- Natural | Social Fa,

! ) ; livelihood activities. It can alse contribute to
Capital \ C-ﬂ]“m]/ medium-term diversification and livelihood

£
I I,-f Physical

|" {  Capital

strategies.

— |

Figure 2: Livelihood Information Wheel (Chapman andSlaymaker, 2002: 6)

The categories of information in Figure 2, that Type A and Type B are not intended to
represent two distinct types of information butt@asl illustrate the dual role that information
can play in support of livelihood activities ovemé. Type A which represents tloore
information that contributes to long-term capadityilding for decision making has been a key
focus of agricultural extension, health, and edooanitiatives, and has extensively contributed
toward enhancing knowledge in rural communitigs addition, it improves the understanding of
systems and processes which may affect the waysamseused in the longer term and assists in
the planning of rural livelihood strategies tham edfectively insure against poverty stresses and
shocks. For example, awareness about a communigyits and the structure and responsibility
of public institutions that support them, enablenthto hold these institutions responsible. Type
B relates to information that assists in short-tetetision-making used to capitalize on the
potential of a particular asset at any one timduce vulnerability to shocks and respond to
immediate needs, for example, information aboutketsrand income-generating opportunities.
(Chapman and Slaymaker, 2002: 6)

Communication is a key aspect associated with ttiermation and knowledge society as
information is continually transferred and exchahdetween relevant parties. The power of

information and knowledge in rural development ¢herefore be enhanced by Information

Page 19



Chapter 2: ICTs for Rural Development

Communication Technologies (ICTs) which act as d®ecave tool in supporting rural
development projects that have an impact on deirgoqral livelihood assets such as Human,
Financial, Social, Natural, and Physical Capitag(fe 2) (Chapman, R and Slaymaker, 2002:
4).

2.5 Information Communication Technologies (ICTs) i n Rural
Development

Information Communication Technologies (ICTs) afeeaive tools in supporting the rural
development process as they connect and faciiitedemation flows between rural communities
and more developed regions. ICTs can generaligefi@ed as tools that aid in communication
between people through electronic means of cagtugrocessing, storing, and communicating
information (Gerster and Zimmermann, 2003: 9; Hedl@99: 3;USAID, 2003: 3). They
consist of hardware and software, network applisnaio, television, cellular phones, satellite
systemsetc, as well as the services and applications assatiatith, for example, web
conferencing and e-learning (USAID, 2003: 3). Tike common characteristics associated with
ICTs include (Gerster and Zimmermann, 2003: 9; UNBEcenture and Markle Foundation,
2001: 9):

* Interactivity: ICTs are effective technologies in allowing farotway communication
between different parties.

* Permanent Availability: ICT are available for use 24 hours a day, in timatst
information can be accessed anytime, especiallygusiodern ICTs.

» Declining Marginal costs The digital and virtual nature of ICT productsdaservices
subsequently allows for zero or declining margicadts as the replication of content is
virtually free regardless of the volume, and thergmal costs associated with
distribution and communication are near to zero.

* Pervasive and Cross-cutting:ICTs are multifunctional and flexible as they cha
applied to the full range of human activity for pemal, business or government use,
hence allowing for tailored solutions to meet deesneeds.

* Global Reach: With the creation and expansion of networks, gaplgical distance
hardly matters, as ICTs provide individuals and ugs with the ability to work
anywhere, hence allowing local communities to bexqgmart of the global network
economy.

ICTs are grouped into two categories, namely, ‘Tradal’ and ‘Modern’ ICTs. According to
USAID (2003: 3), Traditional ICTs are those teclugiés that generally have been engrained

into most people’s daily lives and consist of rad@evision, fixed line telephones and facsimile
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machines. On the other hand, Modern ICTs cons$isbmputers and communication systems
between computers, such as the Internet, datalpgdieadions, wireless technologies (cellular
phones, Personal Digital Assistant (PDAs. (IDRC, 2003: 11). The compatibility of these
two types of technologies in rural communities ef/eloping countries has often been a debate
among researchers. Given the challenges that ssxed fby the rural population, such as
education and illiteracy, it is assumed that traddl technologies are more suitable and tend to
meet the needs of rural communities. McNamara32@Q) illustrates that the excitement and
focus on high-end modern ICTs has tended to obgberealue of the radio as a development
tool, which in many cases, is more appropriateyrdéible, and adaptable to local community
needs, than modern ICTs. However, the radio igdohin that it lacks the “many to many”
interactivity of the Internet and tends to be aspasbroadcast technology. Munyua (1998) also
postulates that modern ICTs can offer multiple pecsives, such as faster and better focused
access to information. The use of digital netwaaksl telecommunications can also connect
people and transfer information over vast distanbesce increasing the value of producing
information, lowering the cost of delivery to auates, and improving the capacity of rural
communities to review the quality of services thegeive (McNamara, 2003: 14; USAID, 2003:
4). Nevertheless, traditional and modern ICTs rave necessarily always used separately in
supporting rural development projects, but candedyointly, for example, using the Internet to

search for information requested by radio listeners

The widespread enthusiasm associated with the @s&€C®Bs in rural development has
consequently brought about the misconception ireldg@ment communities that ICTs are the
panacea for all rural development challenges (Mc&tam2003: 18; UN ICT Task Force, 2003:
5). In this sense, the focus has been on incrgdabm amount of ICTs in a rural area, without
really considering the needs of rural communitees] their capabilities to harness and sustain
these technologies. Sceptics such as Bill Gate<aes Hamelink have challenged the potential
of ICTs in developing countries, by stating thag ffoor do not need ICTs which are a luxury
that people living on less that US$1 a day canfiotda(McNamara, 2003: 18; Sarakakis, 2004).
However, in addressing this misconception, it ipamant to understand that ICTs d@oels in
rural development, and not necessarily the onlytsmi to combating the challenges of poverty
(Gerster and Zimmermann, 2003: 54; Mansell and W&B@a8: 15; McNamara, 2003: 19; The
World Bank, 2003b: 8). They are meant to compldnmmrgoing development projects and
investments; hence ICTs do noteate change, but insteaénable change. The key to
understanding the potential of ICTs is to beginaaalysis, not considering the absence or

presence of ICTs in rural areas, but instead ifleng the challenges associated with persistent
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poverty in a given community, the most effectiveasiwes in addressing these challenges, and
only then the tools necessary to proceed (McNan22@3: 19). In this case, the tools may not
only be ICTs, but also other resources, partnesshipd development projects. Furthermore,
McNamara (2003: 30) indicates that the impact ofdGn a rural community depend on a
complex set of resource endowments, human andutistial capacities, historical legacies and
enabling environments. Addressing the deeper eunanosocial, resource and historical
challenges faced by developing countries cannaubstituted by simply providing ICTs where
they are not available, but instead identifying ht¢@Ts can act as tools in enhancing
development activities with a view to addressingsthchallenges. ICTs may consequently have
the potential to enhance development activitiescambating poverty, as an information,
communication or knowledge component of virtuaNye®y development challenge can possibly
be discerned (McNamara, 2003: 27).

2.6 The Uses of ICTs for Rural Development

The uses of ICTs as a tool in rural development lwarapplied in a variety of development
projects and activities to promote sustainableldirralihood approaches in alleviating poverty.
Potential benefits and uses associated with ICTa &30l in economic growth and poverty
reduction tend to vary in scope and specifics acdeveloping countries. In this case, ICTs in
middle-income countries serve as a powerful enfpneconomic growth where interventions in
specific sectors may lead to widespread povertyigtoh, whereas in some of the poorest
countries ICTs may only serve as a crucial toolspecific targeted interventions toward
addressing key impediments in reaching the MDGshagdking the cycle of persistant poverty
(McNamara, 2003: 32). The following discussionsalie the uses of ICTs as an enabler in

rural development projects.

2.6.1 Entrepreneurial Activity and Market Access

Economic activity in rural development highlightetimportance of market access and business
development in rural areas. The livelihood of kyreople in developing countries is greatly
influenced by the opportunities available to pgstte in product markets, as the extent to which
rural households can participate in agricultui@bdur or credit markets determines their poverty
rates (Mwabu and Thorbecke, 2001: 13). Furthermidrgabu and Thorbecke (2001: 13) and
McNamara (2003: 15) indicate that rural povertyréases with distance to markets, therefore
rural people need to be connected both nationalty globally in order to facilitate trade and

hence connect to markets that offer new entrepraiepportunities. In this case, tpaysical
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capital (Figure 2) of rural communities is increased, askats are accessed, and in the longer

term new markets, techniques, and processes fdugtion can be explored.

ICTs act as key tools in economic market activéytlzey enable rural people to access market
information and services. In order to make markedsk for rural people, the development
community has recognised the importance of infoionaind communication associated with
the operation and facilitation of trade nationallyd globally. Chapman and Slaymaker (2002:
7) note that the value of market information in iden-making can significantly affect the
sustainability, productivity and profitability of ngepreneurial activity in rural areas.
Technologies such as wireless and web-based datalcas therefore provide information on
better prices, high level decisions on product moset, imports and exports, and qualities and
guantities demanded, hence strengthening the fdnlugkage to markets (Mansell and Wehn
1998 Munyua, 2000; USAID, 2003: 85). In Senegal, faample, the MANOBI project for
fishermen provided up-to-date market price and herainformation using Wireless Access
Protocol (WAP) and short messaging service (sma&)cell phones (The World Bank, 2003c:
34). This has enabled Senegalese fishermen toesbaher prices for their fish directly, and
more assured weather safety when fishing out at Aeaess to market information also enables
rural entrepreneurs to plan effectively for the darction and trade of their products. For
example, the Food and Agricultural Organisation @Aaunched a network called FARMNet in
Chile and Mexico that provides essential markebrimiation to rural producers, associations,
extension services and Non-Governmental OrganisafiNGOs) (Munyua, 2000). Knowledge
on the future prices of cereals and oilseeds hablet farmers to better plan what quantities to
plant over a certain period of time. In additioeperts on weather conditions faced by their
competitors in other states and countries fadddahe planning of which markets to target in

specific seasons for their vegetable produce.

As rural entrepreneurs have direct access to ngrkieis also reduces their dependency on
middlemen, hence enabling them to have greatertia¢igog leverage through awareness of
prevailing market prices for their products (McNama2003: 27; IDRC, 2003: 28; The World
Bank, 2003c: 7; Keniston, 2005). With less contfodm middlemen, this minimizes
intermediation and allows rural entrepreneurs teehaccess to more reliable and fair market
information. A project by PEOPLInk developed alglbartisan trading exchange system that
provided local craftsmen with direct access to glabarkets; they now receive 95 percent of the
selling price of their products compared to preslgureceiving 10 percent through
intermediaries (UNDPRt al, 2001: 14).
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ICTs can also act as a tool in setting the groumkiviar entrepreneurial activity in rural areas, as
they provide rural finance through Micro-credit/iMbeFinance initiatives (Sood, 2002: 29).
Chapman and Slaymaker (2002: 8) and UN&Rl (2001: 13) indicate thdtnancial capital
(Figure 2) in rural areas can be improved as tlppad and strengthening of local financial
institutions can provide improved information sees and facilitate community-based savings
and loan schemes. This will also improve transparemd more equitable service provision as
financial information, for example, can highlightcessive rates of interest charged by money
lenders. The Grameen Bank in India introduced amniftg scheme called Swayam Krishi
Sangam (SKS) which provides micro-credit servicesutal people (Counts, 2004). The scheme
uses smart cards and hand-held computers for rffizieiet banking transactions that save time,
reduce fraud and improve the buying power of Irgliadorest population. The availability of

efficient credit markets can therefore facilitatersmeconomic activity in rural areas.

2.6.2 Access to Education and Knowledge

Education is fundamental to growth in developingrddes as the development of its dynamic
labour force makes it capable of accessing andjiateng knowledge into their economic and
social livelihood activities, and effectively paipating in the global economy (McNamara,
2003: 50; The World Bank, 2003b: 15). As the liebd of rural people is improved,
McNamara (2003: 50) points out that access to dolucaand knowledge can address
impediments and vulnerabilities that prevent rpebple from seeking opportunities to improve
their lives, and participate in more sectors indhenomy that require greater skills and therefore
offer higher income. The importance of educaticas tbeen significantly emphasized in
developing countries, where governments have atsinpo devise policies to promote
education. A focus in this aspect has been oningeene of the MDGs, which is that of
achieving universal primary education, in additimn devising initiatives that may enhance
current education systems for secondary and terteducation (McNamara, 2003: 51).
Education and knowledge access improvehiln®an capita(Figure 2) of rural areas as a skilled
work force can participate more effectively in dusactors that enhance growth and development
(Chapman and Slaymaker, 2002: 8).

ICTs are effective tools for education that can Hmenessed to improve the efficiency,
accessibility, responsiveness, and quality of tdecation process in developing countries
through E-learning (McNamara, 2003: 51; UNBPal, 2001: 12). Consequently, ICTs can be

integrated in different areas associated with thecation process, such as access to education
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material that enhances classroom activity, teadh@ning, education administration, and
possibly facilitating research in rural areas. UNE& al. (2001: 12) state that in the case of
primary and secondary education, ICTs have beemdfaw enhance the learning process
significantly by enabling access to knowledge aratencollaborative and interactive learning
techniques. Network technologies can potentialreéase the availability of quality education
materials as rural teachers are connected natyomall globally to educational institutions,
which allows for customized sharing of knowledgeatenials, and databases quickly and
cheaply. Online resources can also support teadrat non-formal education facilitators, by
offering a diverse range of educational materila#g they could use in designing curricula that
best meets the needs of their students (The WaitkB2003b: 16; IDRC, 2003: 29). UN®

al. (2001: 12) provides an example in Chile, whereBhkacesproject provided 50 computers to
primary schools, thus enabling teachers to impittneequality of the curriculum and allowed
students to conduct collaborative projects witheotschools around the country. Furthermore,
video-conferencing and computer conferencing h#neady provided some learners in rural and
remote regions of developing countries with acdesteachers both locally and internationally
(Mansell and Wehn, 1998: 88). The Internationatitate for Communication and Development
(IICD) has also worked closely with SchoolNet A&ito establish an education network called
Global Teenager that has been implemented in GhHéeraya and South Africa. The Internet
and email are used to connect local and internaltitgarners and teachers, hence developing
improved educational content, promoting cross-caltunderstanding and raising ICT literacy

and awareness among schools (1ICD, 2005a).

A promising area in which ICTs can also help imgrakre quality and outcome of education is
in teacher training (McNamara, 2003: 51). Educattuality in rural areas of developing
countries is low, as teachers are faced with inaaleqresources for teacher training and
curriculum development. McNamara (2003: 52) intisahat teacher training for rural schools
has long been a priority in development communiti@sd ICTs, both traditional (radio,
television) and modern (CD-ROMs, Internet), haverbshown to have positive results in the
communities they influence. ICTs can network teashnationally and globally, hence enabling
them to share teaching strategies, lesson pladsoter experiences they have had in teaching
(McNamara, 2003: 52). The World Bank (2003b: litjgests that ICTs are more relevant to
the training of teachers than the training of shislein elementary schools as it transfers
knowledge to the person most likely to achievedatife dissemination in the classroom. The
[ICD (2005b) has supported this idea in an ICT headraining project in Uganda, where the

Ministry of Education has empowered teaching stafmainstream ICTs in their professional
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work, having been able to now train up to 8,50€heas per year, compared to their project’s

first year of 3,500 per year.

ICTs can also improve the administration of edweatin rural areas by helping education
bureaucracies become more efficient, effectiverasgonsive through improved communication
flows within them and between them and various Ggncies, in addition to also increasing
global access to knowledge and best practice icataun (McNamara, 2003: 51; UND# al,
2001: 13). ICT programmes can train school prialsipand administrators to use ICTs in
improving the quality of administration activitiésrough management software and computer
networks. Other ICT software used can also enhdnoean resource management, cOst-
effective procurement of education material, studemgistration, and monitoring of student
enrolment and achievement (The World Bank, 2008bIUNDPet al, 2001: 13)

McNamara (2003: 53) stipulates that in a knowledgsed economy, learning should not end
with formal schooling, but instead the ability obrking citizens to learn and adapt throughout
the course of their productive lives should be potad. ICTs such as the internet, digital videos
and CD-ROMs can develop the skills of rural adttiough distance learning and computer
literacy training, especially among women and desélpeople (The World Bank, 2003b: 15;
UNDP et al, 2001: 12). With this in place, rural commurstiean be effective in rural
development as the adult population operates mifi@eatly in development activities while

also being more capable in using ICTs as a tool.

2.6.3 Addressing Health Challenges

Rural people in developing countries who are subgeto high levels of poverty are more prone
to disease and illness due to several related measéccording to McNamara (2003: 54), the
health challenges that rural communities are oftared with include unsafe and unsanitary
living conditions, limited access to safe water algposal facilities, poor diets that are low in
calories and nutrients, and a variety of environi@ehazards such as household smoke from
cooking fuels and old stoves. Furthermore, wideeagp and persistent diseases including
malaria and tuberculosis have deepened “poverpsitror individuals and communities; with
the HIV/AIDS crisis taking a major toll, it has ensified the vicious cycle of disease and
poverty, depriving households of their wage-earnerphaning children, and depriving
communities of a valuable workforce of teachers gmdfessionals that could contribute
significantly to development. The medical and aboets of developing countries are also weak,

hampering the ability of rural communities to pmesegood health and treat iliness, as they are
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compromised due to shortages in medical persomrmellicines and health infrastructure
(McNamara, 2003: 54). Through the combined efééthe development community, they have
devised MDGs that aim to address these healthekletiallenges, which include endeavours in
reducing child mortality, improving maternal heakltind combating HIV/AIDS, malaria and
other diseases (The World Bank, 2003b: 23).

ICTs can support projects in addressing rural hediallenges in a variety of ways. Firstly,
ICTs can assist in monitoring, responding to, aadtwlling the outbreak of diseases, hence
addressing their causes through enhancing comntiaricdlows among, the knowledge
available to, and the information-management cdipiabi of health professionals at local,
regional and national level (McNamara, 2003: 5E}Ts facilitate data collection and analysis,
as it allows for the integration of multiple databa which include laboratory reports and
radiographic data (radiographic data refers to lycgb and image based data, which allows for
the storage, retrieval and transmission of medioalges; hence the practice of Tele-radiology
(Gester and Zimmerman, 2003: 30; Mansell and Wé&B88: 86)). In many cases of health-
related emergencies, the time in responding to eoitecting information about disease
outbreaks, for example, can make a huge differanceow well a disease is treated and
contained, due to faster communication flows betwbkealth professionals. The landlocked
region of Tambacounda in Senegal is often affebyedecurrent epidemics of flu, malaria and
diarrhoea, hence the possible use of a computeningarsystem based on systematic data
collection could significantly reduce both motherdachild mortalities (IDRC, 2003: 30). In
Sub-Saharan Africa, for example, the Internet o alsed to monitor daily cases of meningitis
and assist in coordinating mass vaccination progresmmwhen threshold levels are reached
(UNDP et al, 2001: 11). ICTs can enable a country’s healthe ceystem to improve
significantly as health providers are able to asderand share information about health trends,
allowing the system to adapt more quickly and targsources efficiently (McNamara, 2003:
55).

ICTs also support activities aimed at the improveimef hygiene and other health-related
behaviours in rural areas through disseminatingtwh&nown about the relationship between
hygiene and health, and providing specific infolioratabout disease prevention strategies and
behaviours, and epidemic response efforts (McNan2083: 55; UNDPet al, 2001: 11).
McNamara (2003: 55) suggests that modern ICTs as¢he Internet and mobile technology can
enhance the ability to provide information wheneaed wherever needed, combine and adapt it

to the specific needs of communities, connect healtofessionals who may share their
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experiences and concerns, and regularly providdigpuiformation on upgraded quality and
relevance of health and hygiene based on globaldrastices. Gester and Zimmerman (2003:
30) give an example in Zambia, where ICTs have hesed to help communities understand the
role of antiretroviral drugs and also impacted ba Awareness, Behaviour and Change (the
ABC of HIV/AIDS) of the youth who have had improvedcess to information. Furthermore,
ICTs in Senegal have enabled youth and women telsdar information related to HIV/AIDS
confidently without any intermediary, avoiding saicand cultural taboos surrounding matters
associated with AIDS (IDRC, 2003: 46).

Rural areas are often limited in the number anccigyp of health workers, particularly in remote
isolated regions of developing countries. Theafd€Ts can allow health professionals in rural
areas to have access to relevant ongoing traimogr@mmes and the latest medical procedures,
so as to act more decisively and effectively inieang better results for their patients
(McNamara, 2003: 55; The UND& al, 2001: 11; World Bank, 2003b: 23). According to
UNDP et al. (2001: 11), several malarial Internet sites foaltie professionals have provided
innovative ‘teach and test’ self-assessment modolesiprove their effectiveness in treatment
and diagnosis. Furthermore, ICTs enable healtrkeverto have access to information from
more highly trained medical professionals who haware knowledge and are specialized in
treating certain medical conditions and disease NMuara: 2003: 55). For example, in
Bangladesh, physicians use the Internet via emadctess the local MEDINET system that
provides online medical journals which contain e#sbh on medical conditions, practices and
diseases, for a mere US$1.50 per month (UND&L., 2001: 11; The World Bank, 2003b: 23).

Remote health workers who are few in number anddairin skills need at times to consult with
specialists about medical conditions and dised$estiag their patients in rural areas. ICTs can
therefore enable remote consultation, diagnosis teeatment without having to travel long,
costly distances (McNamara, 2003: 55; The UN#DRI, 2001: 11; World Bank, 2003b: 23). In
The Gambia, for example, The World Bank (2003b: 2p)ports that nurses use digital cameras
and download images of symptoms on a personal cenfRC) that are then sent to doctors in
nearby towns for examination. Using this same rhqaeg/sicians can also send these images to
specialists in the United Kingdom when expert aevis required, hence broadening the

diagnosis and treatment available.

Lastly, ICTs can facilitate clinical administratidghrough, for example, the streamlining of

medical procurements and the storage of patiemtrdsecn databases (UND& al, 2001: 11).

Page 28



Chapter 2: ICTs for Rural Development

This has the ability to help rural clinics improtieeir effectiveness, quality of service and
continuity (Mansell and Wehn, 1998: 85).

2.6.4 Rural Empowerment and Participation

Rural empowerment and the participation of rurabgde in economic, social and political
matters facing developing countries are key to eaing the rural development process. With
vital decisions that need to be made in developmgntries, government plays a significant role
in devising policies and initiatives toward devetmmt. McNamara (2003: 57) indicates that
governments have to design and implement a vasly avf complex policies to promote
economic growth, combat poverty, and also provateises to citizens according to their needs.
Interaction between government, the private seatal civil society should therefore enable a
participatory, equitable and gender balanced, pamst, efficient and accountable management
of public affairs, which are prerequisites for surshble poverty reduction (Gerster and
Zimmermann, 2003: 22). However, developing coestrare often constrained by weak
institutions and mechanisms for public voice andtigpi@ation in government, and the poor
accountability of government institutions and d#ls, creating opportunities for inefficiency,
corruption and the excessive influence of politicalividuals or groups in meeting their private
interests (McNamara, 2003: 58). These kind oflehgks facing both government and citizens
have been perceived to have an information and aomwuation dimension, hence the
importance of ICTs in facilitating rural empowernemd participation (McNamara, 2003: 58).
A variety of ICT applications play an important eéoin facilitating rural empowerment and
participation such as traditional media (radio, spaper), but McNamara (2003: 62) suggests
that modern ICTs offer “more forms of horizontalamy-to-many communications on issues of
public importance and give citizens more opportasito organise around their interests and

priorities”.

According to Gerster and Zimmermann (2003: 27), dCdnhance the transparency and
accountability of government institutions and atls, through, for example, the dissemination
of information for civic education on human and stilational rights, laws and regulations and
voting procedures. Rural people are empoweredaitor election processes and the provision
of civil services according to development needsunal areas. With this in mind, UNDR al.
(2001: 15) indicate that ICTs enable governmentrprove the quality and responsiveness of
their services and also expand the reach and alodigs®f services and public infrastructure
through e-government applications that provide rimé@tion over the Internet and other

communication networks. For example, in the stdt®adhya Pradesh, India, the government
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introduced an intranet computer network for govesntrservices and local information. With
faster and more transparent access to servicesefarcan now get copies of land titles at 10
cents which previously used to cost US$100 frommugmirofficials (UNDPet al, 2001: 15). The
promotion of transparency through ICTs plays anartgnt role in alleviating corruption by
increasing the costs of and decreasing opportsnitee corruption. McNamara (2003:59)
explains that ICTs automate and make procedureslyvatccessible, which traditionally were
dependent on local government bureaucrats; for pkamural citizens now have direct access to
forms, required legal documents, permits and deatés or the registration of a new small

business.

ICTs also play a significant part in strengthenihg public voice of rural people through
providing information and mechanisms by which tloay participate in the democratic process
of their country. McNamara (2003: 63), The Worldn& (2003b: 12) and UNDEt al. (2001:

15) explain that rural people often feel isolatedwerless and neglected; the use of ICTs could
facilitate information exchange and joint actioncarg rural communities through bringing their
issues and needs to the national agenda. For éxathp Gyandoot project in Dhar, India,
developed a protocol in the form 8hikayat(complaint) which enables rural citizens to select
from a menu of predetermined complaints for a fe&N&R10 (for example, the absence of a
school teacher, death of cattle that may requineegonent veterinarian’s inspection) (Sood,
2002: 63). This has put enormous pressure on gmatrnmental offices, but has at least brought
forward the poverty challenges and needs of thal wosmmunities. ICTs can therefore also
increase the participation of rural citizens iniden-making, implementation and monitoring of
development policies and initiatives at local levAccording to Chapman and Slaymaker (2002:
7), this is crucially important in the developmgmbcess, as it enables people to defend their
interests better and articulate their needs, asal iatreases their bargaining power to influence
the decisions institutions make in relation totseméc rural livelihood options. Furthermore, the
use of networks and electronic forums in civil gbgiparticipation promotes richer and more
diverse views on societal issues, empowers grongsnalividuals to address common concerns
and interests which can strengthen governance alhective power, helps in multidirectional
debate and the sharing of information among thosth wifferent perspectives, through
mechanisms that are not directly linked to thetmali and governmental structure (McNamara,
2003: 63; UNDRet al, 2001:16).

As civil society participation and empowerment emses, ICTs can also address social

inequality especially in terms of gender issuesonWn, who make up the majority of people

Page 30



Chapter 2: ICTs for Rural Development

living in rural areas due to male rural-urban migma, tend to be excluded from participating in
economic and political decisions that affect then livelihoods. ICTs enable women to
influence public opinion on gender equality, inae&conomic opportunities for women as they
are educated on their rights and participate mdiectevely in decision-making (The World
Bank, 2003b: 19). For example, the Food and Agucal Organisation (FAO) launched a
project in African countries called Dimitra whickes a website, databases and traditional media
as tools to collect, disseminate and exchange nmdtion on the experience of grassroots
organisations that work directly with rural womesg as to communicate internationally the
voice of rural women for the development of pokcand initiatives that affect their participation

in rural agricultural development (Hafkin and Oda2@02: 30) .

2.6.5 Addressing Environmental Sustainability

Sustainable environmental and natural resource gasmnent in developing countries contributes
significantly toward sustainable growth in ruraéas. According to McNamara (2003: 56), rural
communities vitally depend on the environment aatliral resource stocks, especially those that
rely on agriculture for an income, therefore makmgal people vulnerable to environmental
shocks and long-term environmental constraints mwth. In addition, The World Bank
(2003b: 27) points out that managing and protecting environment can contribute to
improving rural health conditions, sustaining prigngroduction activities, and reducing the
risks of natural disasters such as floods, mudsladel wildfires. As ensuring the sustainability
of the environment is one of the Millennium Devetmgnt Goals that needs to be reached, it is
important to note that some of the most significanvironmental pressures are rooted in
poverty; for example, deforestation caused by thepdrate need of the poor for fuel and
agricultural land (McNamara, 2003: 57). Therefdhey application of effective measures and
approaches to protect and manage the environmawgs @in important role in alleviating the
effects of poverty, and also increasing ttaural capital(Figure 2) of rural communities which
could potentially promote tourism and economic giowm rural areas (Chapman and Slaymaker,
2002: 8).

Environmental sustainability for rural developmeain be facilitated by ICTs in a variety of
ways. ICTs can be used to monitor environmentalditmns and natural resource stocks.
Remote sensing technologies and communication mk$wdacilitate environmental data
collection hence providing up-to-date informatiam feal time simulation, analysis and decision
support to speed up environmental monitoring as@aesiveness, such as air and water quality

monitoring and environmental emergency systemsfdoest fires and floods (Mansell and
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Wehn, 1998: 88; McNamara, 2003: 56; The World B&0Q3b: 27; UNDRet al., 2001: 16).

An increasingly powerful ICT application that isedsin environmental monitoring is a
Geographical Information System (GIS). A GIS canused to design management plans and
forecast environmental threats through automatiuca, storage, integration, manipulation,
analysis, display and modelling of complex spatiala (Mansell and Wehn, 1998: 88; World
Bank, 2003b: 27). For example, the Lake VictoriravitEonmental Project (LVEMP) of Kenya,
Tanzania and Uganda uses a GIS to investigatehéweges in wetland habits around the lake
through satellite imaging (The World Bank, 200319).2 This helps to assess the wetlands
quickly, identify and quantify threats (such asedises and floods), propose solutions, and
formulate guidelines for the lake’s wetland managetn hence benefiting the riparian

communities.

ICT applications can also increase the awarenedsaowledge of sustainable environmental
approaches in rural areas through providing a mmedfar sharing information and good
practices (McNamara, 2003: 56; UN ICT Task For@9)3 20). The World Bank (2003b: 27)
indicates that this can improve people’s understandf environmental challenges, highlighting
the need for environmental quality in an effort &ods increasing economic growth in rural
development. Information provided on good practitefor example, agriculture and forestry,
can lower pollution levels and reduce the consuomptf energy, water and other essential
natural resources in rural areas. For examplelSadan facilitate weather and soil monitoring,
and therefore crop forecasting to promote moreiefiit use of scarce resources in farming (The
World Bank, 2003b: 17).

Communication between governments, business, ffaeakperts and concerned citizens is
essential for the development and enforcement dicipe and initiatives that affect the

environment in developing countries. ICTs can éghblic participation which promotes more
inclusive and accountable policies and environnigntsustainable outcomes, through the
monitoring of environmental abuses and the enfoetgmof environmental regulations

(McNamara, 2003: 56; The World Bank, 2003b: 27).s A result, citizens who act as
environmental enforcement agents can alert decisiakers of compliance infringements.

UNDP et al. (2001: 17) gives an example where in Indonesigials concerned about the weak
enforcement of water pollution standards createpublic access database for the rating of
factory compliance, where citizen groups used #imgs to put pressure on under-performing
factories. This led to one-third of non-complyifagtories meeting regulations in the first 15

months.
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2.6.6 Establishing Community Networks

Cultural heritage which encompasses social noralsgeg, attitudes and networks of society, is a
key source for economic growth and development (Mwand Thorbecke, 2001: 13). It
influences the way in which individuals in a giveociety understand their environment and the
strategies they use to cope within their environisienlCommunities are encouraged to create
community ties, thereby sharing solutions and apghes to contribute effectively toward rural
development and increase thswocial capital (Figure 2) (Chapman and Slaymaker, 2002: 8;
UNDP et al,, 2001: 13). ICTs can be used to establish socsarks between local
communities and the outside world hence facilitatthscussion and exchange of information
among different community organisations to enhatheser knowledge on rural development
approaches. A virtual community therefore emergdsgere rural community organisations and
institutions can develop active partnerships thataborate in rural development strategies
among their communities (IDRC, 2003: 32).

Through an emerging virtual community, ICTs (foragyple, email and VoIP such as Skype)
also bring families and friends closer togethefdwylitating direct and instantaneous interaction
over long distances (IDRC, 2003: 47). This carmucedtravel costs and time spent travelling, as
African communities depend on keeping close tigh wvalatives living in different communities,

especially in the case of remittances from migréaedly members.

2.7 The Challenges of ICT Use in Rural Areas

Rural development can be enhanced considerabldoyde of ICTs in development activities.
However, rural communities in developing countiaes faced with barriers and constraints that
limit their usage of ICTs to support their ruraldiihood activities. These barriers and
constraints are challenging in the planning, anglygesign and implementation of ICT projects
in rural areas, which can eventually result in @ctg that are not sustainable or completely fail in
a community. The ability of ICTs to support ruddvelopment is therefore limited as these
constraints consequently promote the challengesxceded with the digital divide which hinders
economic growth, wealth distribution and social emprment (CIDA, 2003: 2). The challenges
faced by rural communities need to be understoaakdo develop mechanisms that can address
them, and hence support ICT project sustainabiliiyhe development community has been
active in devising policies and initiatives to alkge these challenges in developing countries as
they have been acknowledged.
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2.7.1 Infrastructure Access

Appropriate infrastructure is essential for ICT®©ferate effectively in rural areas. According to
Sood (2002: 19) the three basic infrastructuralimegnents for rural ICT initiatives include
electricity, telephony and network connectivity. hel problems associated with these three
important inputs need to be tackled as they affeet implementation process of rural ICT
projects in an integral way. Rural areas are camstd by factors associated with infrastructure
access such as high infrastructure costs, limitedage investment, and lacking or poorly

developed infrastructure.

The high costs associated with ICT infrastructureraral areas originate from the cost of
building, maintaining, and operating ICT infrastiwe. McNamara (2003: 69) indicates that the
cost of building ICT infrastructure in rural are&s often prohibitively expensive or not
commercially viable. According to the UNDP (2008): a combination of lower population
densities, geographical distance, and high levieppowerty leave little commercial incentive for
undertaking rural investment which is required tdead telecommunications and electrical
infrastructure to power the technology. Greatevestiments in operating modern ICT
infrastructure also include equipment (hardware switivare), training, and maintenance of the
infrastructure. Furthermore, ICT infrastructuredeveloping countries is unevenly developed in
urban and rural areas, where urban areas provide sostainable ICT investments than sparsely
populated rural areas with costs per line beingsicamably higher (Chapman and Slaymaker,
2002: 26). This discourages private investmeninasstors are not as optimistic on receiving a

high return on their investment in rural areasegithe constraints they face.

Electricity and telecommunication infrastructurerural areas of developing countries is also
lacking or poorly developed (Munyua, 2000: 6). &¢2002: 19) explains that in India’s rural
areas that have electricity, electricity may net through the day, and at times may last between
6 and 8 hours. In addition, some areas wherergliggtis available, the voltage and frequency
may vary outside the acceptable limits for ICT keatk to operate. Alternative forms of power
are therefore being considered to power ICTs iralrareas. Warschauer (2003: 50) also
postulates that the strongest factor correlatinty Witernet access is teledensity which tends to
be lacking in rural areas. Satellite and wirelesshnologies are being used in developing
countries for Internet access; conversely rurahguaae often poorly serviced and inadequate in
terms of low bandwidth, a weak Internet backbordyustness, congestion, and noisy lines
(McNamara, 2003: 69; Munyua, 2000: 6). Moreoverere though mobile telephony in
developing countries has been expanding rapidlyl bhas proven useful to communities,
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network providers often appear to be sceptical iballiout in rural areas (Siochra and Girard,
2005: 9). Although networks do reach some rurahsy Siochri and Girard (2005: 9) postulate

that, ‘coverage does not necessarily mean accgsmter sections of the community’.

2.7.2 llliteracy, Content and Education

Rural communities in developing countries are cttarésed by limited formal education, high
illiteracy rates and a low proficiency level in Hish. Unfortunately, these factors determine the
extent to which an individual may produce, acqana interpret information through the use
ICTs. According to the IDRC (2003: 70), researnctdihgs on ICT projects revealed that users
of ICTs in rural areas tend to be those that cdnagt read and write, especially in English. In
Ethiopia, for example, 98% of Internet users hauaiaersity degree, yet 65% of the population
is illiterate (UNDP, 2001b: 9). Sadly, the unededaand illiterate who make up the majority of
the rural and working population in developing coigs (for example, 70% of working
population in Senegal is primarily rural), espdgiaomen, have been excluded from access to
ICTs (IDRC, 2003: 70; Munyua, 2000: 6). Developioguntries have attempted to develop
ICTs that have a limited requirement for literaloyf these are only available in widely scattered
projects, and usually most pictographic and audaal information has some text that goes
with it (Hafkin and Odame, 2002: 13; Munyua, 206):

The rural population that are literate also facalleinges in accessing information content from
ICTs. Access to available ICT content is usuatipstrained by language, and its relevancy or
applicability to the diverse cultures that dwellrural areas. Warschauer (2003: 92) maintains
that language is the most complex and significesuie relating to content and to broader issues
of ICT and social inclusion. Accordingly, languagiects how diverse groups can access and
publish information, as well as the extent to whiCil serves as a medium for the expression of
their cultural identities. Most ICT content, hoveeyis available in English. For example, an
estimated 60-80% of websites in the world are iglih, while the rest are in one major
‘Northern’ language like Japanese, German, Frei@ggnish, Portuguese, and increasingly
Chinese (Keniston and Kumar, 2003: 9; Munyua, 2@)QJNDP, 2001b: 9). A Village Earth
Project and Consortium for Sustainable Developniernhdia had attempted to connect rural
villages through ICTs that provide appropriate infation resources, but were constrained by
most of their material being in English and notrappiate for every culture or region (Munyua,
2000: 6). Developing countries that have endeauo produce ICT content in their local
languages still face problems as standard fonttofad languages are unavailable (Sood, 2002:
26).
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The massive amount of ICT content that is beingtect and available today is often not relevant
and responsive to rural user needs and local gondit Heeks (1999: 8) indicates that important
aspects of content (besides language) include ¢soproximity’ to understand the context of
information, ‘trust’ of the information source fbusiness decisions, ‘knowledge’ to access and
assess information, and ‘confidence’ or ‘securitybe motivated to take a risk in accessing and
using information. Without the consideration oé$k aspects, problems of ICT project failure
have arisen due to a project focusing on installihg technological system rather than
understanding rural culture and the dynamics ofstaeyg information flows in a rural
environment (UNDP, 2001b: 12). Technological aspet ICTs can be highly intimidating for
rural people; hence there is a need to make desisia which ICTs are most appropriate for
their contexts and needs (NetTel, 2005: 62; UND®1D: 3). According to Pigato (2001: 8),
surveys of rural households illustrate that thergagour and trust information sources close to
home and those that are applicable to their egdtimowledge base, yet the UNDP (2001b: 11)
states that the systems and knowledge that arip®@on communities are often ignored. For
example, Africa (excluding South Africa) generatedy 0.02% of Internet content (UNDP,
2001b: 11).

Education plays a significant role in equipping pleowith the ability to understand, interpret
and manipulate information accessed from ICTs, sstodimit the constraints associated with
illiteracy and content. Norris (2002: 8) maintathat education improves the general capacity
for analytical reasoning and information filteringhich assists in coping with the flow of
information available online, as well as strengthgmumeracy, literacy, English-language and
keyboard skills. However, in some developing cdaest rural people are deprived of the

opportunity of a formal education, which limits thability to use ICTs effectively.

2.7.3 Insufficient Training and Capacity Building

Training and capacity building should be centratite whole ICT project process. Meaningful
community participation must be promoted in ru@rl'ldevelopment. Munyua (2000: 7) asserts
that this paves the way for the creation of a aaltimass of rural people who can effectively
harness ICTs. A variety of traditional and modkEi's can be used by people that have basic
literacy or are illiterate, such as radio, telemisitelephones, and mobile phones. In contrast,
other modern ICTs such as email, the Internet atdbéses require not only language literacy,
but also technical and computer literacy to aceessmaintain these technologies (Pigato, 2001:
7). Table 3 illustrates the capacity levels reegiirfor the operation of contrasting user

technologies.
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No Basic Literacy  High Computer Technical
Literacy Literacy/Language Literacy Competence
Skills
Radio *
Television *
Telephone *
Mobile Telephone *
E-mail * * *
Internet * * *
Databases * * *

Table 3: Capability Levels Required for Operation d Contrasting User Technologies (Adapted from Pigato
(2001: 7))

Training and advisory services need to be providedral areas to different categories of users
such as information intermediaries, telecentref,stedntline workers, women’s groups, and
other community members (Munyua, 2000: 7). Usdrsukl therefore be trained on the
operation and application of ICTs, as well as theetbpment process of ICTs. Unfortunately,
most developing countries lack the technical skifiguired for the efficient development of
ICTs, as most technologies are imported and fastging. As a result, ICTs are developed to a
large extent in the context, and for the cultunadl @ocial standards of developed countries,
hence inappropriate ICTs for rural development mteoduced due to limitedndigenous
technical skills (Davison, Vogel, Harris, and Jgra@00 in IDRC, 2003: 72). Heeks (2002: 8)
maintains that staffing and the local skills baseeveloping countries is limited in a wide range
of skills for ICT development. These skills inciudsystems analysis, design, and
implementation, as well as a set of broader skillsh as planning, implementation and the

management of ICT initiatives.

The Acacia Project in Africa, sponsored by the IDR@oduced training as one of the first
activities of the ICT project but was faced witlgreficant problems which are typical of most
ICT projects in developing countries (IDRC, 2003):7
* People trained were generally those directly ingdlin telecentre management, with less
involvement of rural community members who lackpgrapriate skills to use the ICTs
e Training in technical skills for managers of comntynaccess points tended to be
confined to standard applications, with no techrti@aning in the maintenance of ICTs
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* People who act as intermediaries between the derfandnd supply of information
lacked the technical means by which to collectcpss, store, transform and disseminate
information in appropriate languages and chanmeldifferent end users

» Differences in training standards had made trainiifigcult for communities in Senegal
and South Africa, as attempts at translating tngnmodules into local languages was not
done in a systematic way

« The unavailability of training materials, espegialhe challenge of finding appropriate
training formats and content for a variety of treeds of target communities and groups
(women, youth, and entrepreneurs)

The above training and capacity building challenged extreme short supply of skills and
human resources in developing countries may beytbatest barrier for the diffusion of ICTs

among rural people (Pigato, 2001: 7).

2.7.4 Financial Constraints

ICTs need to be affordable in order to be relevamtl accessible to rural people. The
implementation and use of ICTs in rural areas igi@misly associated with costs that require
sufficient financial resources that can supportdtistainability of the project. Pigato (2001: 7)
indicates that the financial resources neededydecthose necessary for the supply of technical
infrastructure (networks, hardware, softwate) and those necessary to create demand for user
technologies, information and communication semviceThe main providers of finance for
ongoing ICT projects and services originate froravyedonor and/or government organisations
who offer their services free to community membéos at least an initial period) (McNamara,
2003: 71). However, some services are private atedysdependent on income from users, who
also generate income from using the ICT servicesiged. Pigato (2001: 8) explains that in the
long term ICTs may be cheaper due to market liEtbn and competition in economies, but
in the short term, the inability of the rural pdorimprove their standards of living in order to
purchase and use ICTs acts as a major barrier.es&cto ICTs in developing countries will
therefore depend on the level of growth in the eamnto raise consumer income and generate

investment (public and private) in national netvgrk

Chapman and Slaymaker (2002: 21) and McNamara (Zd03dentify that very few ICTs used
in developing countries were developed with thesadgration and analysis of the specific needs,
priorities, ability to pay and market conditions afral communities. Therefore, the new
technologies are often too expensive for rural feopspecially for an individual person who

may live on less than US$1 a day. More flexibleT$Cneed to be developed for rural
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development based on low unit and running costscoAdingly, some rural people will therefore
be prepared to pay for information that is relevanthem. However, Chapman and Slaymaker
(2002: 32) still indicate that theee flow of information is critical to the efficienufctioning of
rural economic activity, hence inequitable acceskCi's among community members will need

to be addressed.

Another financial challenge encountered in develgmiountries is associated with the high costs
of Internet Service Provision. Even though sevpraiate Internet Service Providers (ISPs) have
emerged due to market liberalisation, service iowiis still through government who are often
inadequate (low bandwidth and robustness), anceratkpensive for local people (Munyua,

2000: 6). Furthermore, Warschauer (2003: 59) Bamithat most ISPs are located in cities,

hence rural people are faced with paying experieiwg distance connection fees.

Cost-recovery is important to ensure the finansigtainability of ICT projects in rural areas, as
insufficient financing can play a considerable roieproject failure. It costs a great deal of
money to pay for modern ICTs and the human ressuneeessary to run them, therefore cost
recovery is imperative, which can render ICT se¥sitaccessible to the rural poor who have to
pay for the service (UNDP, 2001b: 9). The focusoft ICT projects has been the development
of cost recovery mechanisms, but most have fouddfitult to generate sufficient income to be
financially self-sustainable. The World Bank (26084) explains that this was a result of
projects relying on unproven business models (fommunity income generation), and some
form of subsidised start-up funding or operatios@bport. In addition, projects that provided
“social goods”, for example, at schools or withimaional health service, found it difficult to
establish feasible payment or income generatioereel. In this sense, ICT projects have a
tendency to generate positive externalities whiaedn to be carefully evaluated when
considering the social return on donor investménite World Bank, 2003c: 84).

2.7.5 Political Constraints

Rural community members are in some cases exclfied freely accessing ICTs due to
political challenges influencing their power to ¢aladvantage of ICTs. Some developing
countries have neglected to devise policies artaiivies that consider the challenges faced by
rural people, usually because of political reasonglunyua (2000: 6) postulates that the
formulation and implementation of policies andiatives in the ICT sector of most developing
countries is still very rudimentary. In additionttas, policy review strategies and regulations in

the telecommunications sector are lacking. Goventmneed to be active in the integration of a
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set of laws, regulations and guidelines that shihpeacquisition and utilisation of ICTs within
their countries (Marcelle, 2000 in Munyua, 200Q: 6)

A challenge most developing countries still facehis reformation of the telecommunications
sector which is extremely important in facilitatif@T projects. Substantial progress still needs
to be made in liberalizing the telecommunicatiorectar, dismantling state monopolies,
promoting private investment in infrastructure astvice, reducing high tariffs and imports
duties on ICT equipment, and increasing competittorall sectors of the telecommunications
market (McNamara, 2003: 66; Munyua, 2000: 6). Deveg countries, with liberalized
telecommunication markets receive better infrastmgc and services, together with positive
spill-overs in other sectors of the economy. Femiore, competition also encourages
innovation, greater efficiency, and a wider and encapid roll out of services. However, the
“access for all” aspect of ICTs means that ICTiatikes and policies can be very political, as
state-controllednformation has always been a norm in developmgntries (UNDP, 2001b: 6).
In this case, even though the government is eageultivate ICT for economic aims, they are
not confident about the free availability of infation to citizens through ICTs as it may have
destabilizing potential. The UNDP (2001b: 6) umgisothat the effectiveness and potential of
ICT initiatives is therefore affected by complexlipeal positions that governments have

concerning ICT growth and use, particularly in hanaeas.

McNamara (2003: 67) indicates that an enabling renment for private sector growth is also
crucial for a vibrant ICT economy in developing nties. Foreign direct investment needs to
be attracted, but developing countries are stgbamted with fairly inhospitable environments
for private sector growth and new business devedspm Private sector growth and new
business development is often hampered by probfmk as limited access to capital due to
weak banking systems and financial markets, anddiffieulty of securing business permits

associated with improper discretion, favouritismg @orruption on the part of local officials.

The people usually responsible for political infige range from government officials to
community leaders, elders and teachers. Conseguemilitical conditioning factors at many
different levels affect the means in which the depment community can promote ICT for
development (UNDP, 2001b: 7). For exampheenty-thregelecentres set up in rural Mexico in
1997, only hadwo remaining operational by 1999. The reasons feh quroject failure were

political in nature for two reasons, in that (i)latile political elections caused changes in

important decision-makers and municipal authoritvso were the real political (project)
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“champions” of the ICT project, and (ii) the loaabers did not support the telecentres as they
saw them as a threat against their monopoly as letlg& brokers within the villages (they were
not involved in project design and implementati@aNDP, 2001b: 7). In addition, evaluators of
a telecentre noted the following (Roman and C@@£)1 in UNDP, 2001b: 7):
“We asked a school girl if her teacher encouragent to use a computer for her school
work. ‘No,” said the girl, ‘the teacher is afraidf the computer because we might learn
something she doesn’t know.”
Government and development communities therefored n® develop ICT policies and
initiatives taking into consideration the influenaepolitics.

2.7.6 Social and Cultural Challenges

The use of ICTs in rural development has beenicéstr among certain people and groups due
to social and cultural barriers within rural comnii@s. According to the UNDP (2001b: 9),
social and cultural barriers refer to:
“Factors that can cause individuals (or whole sestoof society) to “self-exclude”
themselves from participation in ICT for developtnantiatives (thinking they are not
intended for them)”
Bridges (2006b) specifies that people are discrateid against, based on their race, gender,
class, age, physical ability, HIV status, geograghiocation, sexual preference, religion and
other social-cultural factors. Consequently, tend has been that certain groups of people,
such as women and youth, who play a crucial rolelemelopment cannot benefit from the

support of ICTs in rural development activities.

Gender has become a significant area of discussit@T policy and initiative development in
developing countries, where most of the MillenniDevelopment Goals also focus primarily on
increasing opportunities and reducing vulnerabksitfaced by women (McNamara, 2003: 75).
According to Munyua (2000: 7), men and women pldfeent productive and community roles
in rural development, and also have different neetukpreferences. Women play complex and
vital roles in economic and social developmenthwiteir wisdom and indigenous knowledge
that is rooted in culture, traditions, value, anxgarience (IDRC, 2003: 68; McNamara, 2003:
75). An example of agriculture in rural developm#nstrates that women produce more than
half the world’s food, and in Sub-Saharan Africee &wice involved in agriculture than men,
make up 70% of agricultural workers, and produc® &3 the regions food (Munyua, 2000: 7;
USAID, 2003: 19). However, women are often disanabed against in a male domineering

environment, which is characteristic of most depeglg countries. The UNDP (2001b: 10)
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indicates that the use of ICTs by women in develapins not equal to their share in the world’s
population, where for example, a survey in Africauntries recognized that men dominated
computer/Internet use, representing 86% of allsugerEthiopia, 83% in Senegal, and 64% in
Zambia. The barriers and constraints usually fdwed/omen that attempt to use ICTs in rural
areas of developing countries include (Hafkin amda@e, 2002: 13; McNamara, 2003: 76;
Munyua, 2000: 7; Pigato, 2001: 7)

» High levels of illiteracy among women in developioguntries, especially in rural areas.
An estimated two-thirds of the world’s 876 illitéea are women, with half of all women
in developing countries being illiterate.

» Lack of education and poor opportunities for womas, a result of gender bias in
attitudes toward women studying or using technology

» Heavy workloads, demands within their households, @her multiple time-consuming
economic and social roles discourage women fromguie Ts due time constraints

* Poor access to finances, as women tend to haleddntrol over family income, and no
discretionary income of their own

* Some rural telecentres are located in areas thatewocannot reach, especially in the
evenings, when they have more free time

* Cultural practices and norms inhibit women fromemacting with men and limit their
ability to inquire about ICTs, as women are intiatetl by men that tend to run such
centres.

The above barriers and constraints that limit axé@$CTs by women have implications on their
attitudes and approaches to the use of ICTs. i$twsparticular concern since a lot of observers
have noted that the involvement of women in the W&lelopment process is crucial (IDRC,

2003: 69).

Another social group in rural areas that is alsscmininated against are the youth. Munyua
(2000: 7) indicates that the youth make up a |laae of the population in developing countries,
for example about 50% in Kenya, yet they have lggean little opportunity to participate in

rural development. However, they have a propensitgontribute to development using ICTs,
with their fresh and innovative ideas, as a sumeye by the IDRC illustrates that most youth
have expressed a need to have access to suppmtusts for their cultural activities (IDRC,

2003: 30; Munyua, 2000: 7). Furthermore, the UNRE801b: 14) indicates that the youth are
‘more inclined than adults to quickly and unselfeciously explore, and appropriate new ICTs

and their creative possibilities’.
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The UNDP (2001b: 9) postulates that “Technophob@s$ also acted as a socio-cultural barrier
in discouraging the use of ICTs in some develogimgntries. For example, in Columbia, one of
the subtle manifestations of power relations isoeissed with the use of certain kinds of
equipment that is restricted to certain people @rmdips. This instilled a sense of fear among
ICT project champions, as they were afraid of sufte feelings of inferiority, as a result of
being asked questions they could not answer. Tie@curities resulted in them discouraging the

local community from using the ICT services avdiab

The cultural chasm between oral (word of mouth, gutgt proximity of object, places and
persons) and “virtual” (texts, files, windows, vial reality) society, continues to be a challenge
in developing countries, especially rural areas QBN 2001b: 9). Moving from oral to virtual
society has been difficult in most projects, whigls made training a slow and complex process.
As a result, ICTs have ended up not being usedéyarget community; nevertheless, students

have still been attracted to the technology.

2.8 Conclusion

Rural development is a significant focus for depéig countries toward reaching their goals in
development and poverty alleviation. The availgbibf information and knowledge play an
important role in supporting rural development atés, with ICTs able to promote the
effectiveness and efficiency of rural developmertdjgrts. However, rural communities are
confronted with challenges that limit their abilttytake advantage of the support of ICTs, hence
resulting in ICT projects that either fail or aretrsustainable. Sustainability needs to be
understood and applied to rural ICT projects, sdoadevelop ways in which to alleviate the

challenges associated with the use of ICTs in raneds.
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Chapter 3

ICT Project Sustainability in Rural Areas

Chapter Two explored ICTs in rural development. isTh
chapter examines the concept of sustainability, idedtifies a
trend in the factors that contribute toward ICT mct
sustainability in rural areas. The categories ak&inability
and the critical success factors that support thegegories

are investigated.

Page 44



Chapter 3: ICT Project Sustainability in Rural Areas

3.1 Introduction

Rural ICT projects are confronted with challengelating to the implementation and eventually
the use of ICTs, which subsequently results inqutsj that are not sustainable or fail. The
sustainability of a project forms a substantialt parthe positive impact and success of ICT
projects in rural communities. The aim of this piea is to examine the concept of
sustainability, and identify a trend in the facttrat contribute toward ICT project sustainability

in rural areas.

To bring this research area into context, the modbICT project failure is explored, specifically
identifying the different levels of project failure The concept of sustainability and how it
applies to ICT projects in rural areas is describebhe different categories of ICT project
sustainability are explored, and subsequently les$earned and good practice from previous
projects are investigated to reveal the criticalcess factors associated with rural ICT project
sustainability. Finally, the conclusion summarighe findings and identifies the need to
formulate an approach to ICT project managemenuial areas that is sensitive to the rural

requirements and critical factors that promote [i£Zdject sustainability.

3.2 Understanding ICT Project Failure

ICT projects in rural areas can fail for a variefyreasons that are linked to the challenges of
ICT use. Some projects have managed to be sdickassealing with the circumstances they
face in implementing ICTs in rural areas, but soh@sve also failed at different levels.
According to Heeks (2002: 2), ICT projects canltptiil, partially fail or be successful:

e Total Failure: An ICT project has ended up not being implementedd new project
has been implemented, but eventually abandoned.

» Partial Failure: Major goals of the ICT project have not been ad#dior significant
undesirable outcomes are experienced. A reasorchdy form of partial failure is
sustainability failure where a project succeedsailty, but then fails after a year or so.

» Success:An ICT project attains its major goals, and does experience significant
undesirable outcomes.

Various rural ICT projects that exist in developicmuntries fall into one of these categories of
project outcome. Assessing the success or fadirelCT projects is somewhat subjective,

depending on who sets the goals, and for whomubmmes of the project are undesirable. Van
Belle and Trusler (2005) indicate that some autlsees the success of a project in the light of

those who fund it, while other authors view sucdess the perspective of the participants of a
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project. Project failure tends to be prevalent andcess rare in rural areas, therefore it is
important to understand the causes of this, so d@gvtelop the means by which to alleviate the
extent of project failure in rural areas (Heeks)204). The key is to understand how to work
towards making ICT projects sustainable in ruraled@ment. Sustainability is not necessarily
success, as a project can be sustainable with@ainiag its major goals. However, if a project is
not sustainable, it is still considered a form afure (partial failure). Therefore, even though
sustainability is not the same as success, it ysakal necessary for success (Heeks, 2005: 1).
Long-term socio-economic rural development can obé& supported bysustainableICT

projects.

3.3 The Concept of Sustainability

The success or support of ICT projects within tbatext of rural development relies on the
ability of the project to be sustainable. Sustailitg should be considered from the start of a
project, specifically bearing in mind the factonstt influence its sustainability (Munyua, 2000:
7). A number of authors define sustainability iffestent contexts, with much debate on the true
meaning of sustainability, when applying it to dint project environments (Batchelor and
Norrish, 2002). Sustainability can be describedpty as (NetTel, 2005: 59):

“Development that meets the needs of the presemérggon without compromising the

ability of future generations to meet their own ah&e
It is concerned with an ICT project that endures] & sustainable, through maintaining and
prolonging the services provided (Heeks, 2005; Ba@md Herselman, 2005: 60). The notion of
sustainability takes into consideration whethernot the technology is being put to use to
support rural activities that benefit the rural plapion in that particular area such that the
project may be replicated and maintained to inftgerother areas associated with rural
development (IDRC, 2005). Sustainability in thésse focuses on two views of analysis, that is,
the sustainability of on-going rural ICT accesslependent of specific technologies or projects;
and the sustainability of rural development resulieough ICT-enabled development (for
example, education, health, empowermeit) (TeleCommons Development Group, 2000: 3).
The type of ICT project determines the design amgtasnability options: specifically whether
the aim of the project is to provide a social seuwo the community, or is commercially driven,
with the aim of making a profit (fees for servidedm services provided (Accascina, 2000;
Hearn, Kimber, Lennie and Simpson, 2005: 20). meaning of sustainability differs between
projects, depending on the purpose of the ICT ptoje
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Sustainability can also be observed from the petsmeof investments that continue to provide
a return, particularly on rural livelihood assetgls as human, financial, social, natural, and
physical capital. Ashley and Carney (1999) in Bator and Norrish (2002) illustrate this using
the Sustainable Livelihoods Framework that focugesfour main capital assets: financial,
human, social and physical capital, from which tabee needs to be sought in rural areas.
Sustainable systems in this framework accumulatekstof assets and increase the capital base
over time in rural areas. Unsustainable systemtetie capital over time where assets are spent
as if they were income, leaving less for future egations to use. The approach to this
framework differentiates between different categ®rof sustainability which are useful in

relation to the support of ICTs in rural developien

3.3.1 Categories of Sustainability

Most research considers sustainability to be cjosieked to the ability of a project to be
financially sustainable, in that a project must be capableast recovery, in order to be
continuously operative and dynamic in the serviteprovides. Financial sustainability is
crucial, and should be the aim of most projectl(S2003a). However, sustainability
encompasses more than just the financial or ecanaspect of the project; it also considers
other facets of the project. Keniston (2005: 2)i¢ates that it also means rootedness in local
communities, cultural and political acceptance, aalde to rural individuals, which to an extent
are more important than financial scalability. I@fojects need to take this into account, as
McNamara (2003: 32) proposes that most projectsepto be unsustainable in the long-run
because they have not been accompanied by, dofgdnerate, the broader economic and social
changes that would lead to sustainable demand @dr desources in rural development,
especially relative to other demands on scarceuress. In order for a project to reach its goals
of community development and sustainability, ICTaleled projects need totegrate social,
cultural, institutional, economic, political, anéchnological sustainability as vital elements in
the planning and operation of ICT projects (St@d003a). The different categories of
sustainability that influence the success of an p@ject in rural areas include:

* Social and Cultural Sustainability: This considers the social and cultural context in
which a project operates, and the response ofGfieproject to this context. As the ICT
project takes into account the social and cultasglects of a rural community, people in
the community feel empowered by the project andc@drecome active in seeking ways
in which to keep the project running, as it is reit own self-interest (Stoll, 2003a).
Social exclusion is therefore minimised, and soedlity is continually built on and not

undermined (Batchelor and Norrish, 2002; Europearforination Technology
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Observatory (EITO), 2002: 250). Stoll (2003a) oades that men and women, and youth
and adults have different needs, interests andilplitsss with regard to ICT use.
Different social groups in rural areas should tf@ebe managed differently so that the
project team may implement mechanisms that sugoaral or cultural sustainability in a
project. The idea of “the Commons” or shared awhip of resources forms the basis
for community based ICT projects to be sustainal8tall (2003a) differentiates between
two types of commons, that is, social commons dnsipal commons. Social commons
are associated with the application of shared conimwalues in terms of, for example,
reciprocity (taking care of other people’s intesgsaltruism (increasing social trust with
less domineering of groups), trust (to take riskihiw a social sphere), and social norms
that shape community member involvement and ppdimn in the project. Physical
commons are associated with public facilities oflugaand worthy of on-going
community support, for example, public halls, sdeoand a telecentre. All social
commons put together form the social capital obmmunity. Therefore, the stronger
the social commons in a community (social and caltgustainability), the greater the
chance of the sustainability of the physical comsmaunich as a telecentre housing ICT.

e Institutional Sustainability: According to Batchelor and Norrish (2002) thisecgtry
of sustainability is attained when prevailing preges and structures have the capacity to
perform continuously over the long term. Aspedtmstitutional sustainability that need
to be put in place include well-defined ICT lawsytipatory policy-making processes,
and effective public and private sector organisetithat develop a framework in which
the livelihoods of rural people can be continuoustproved. Gerster and Zimmerman
(2003: 48) postulate thatwvnershipof the ICT project process by local people forims t
basis for institutional sustainability. Thereforgystainability can be augmented by
processes and structures that promote well-target@pdacity building, and the
development of relevant local ICT content, hencengjthening the empowerment and
participation of community members. The IICD, fexample, commits 75% of its
project resources and time to institution buildewgd training for local ownership and
empowerment (Gerster and Zimmerman, 2003: 48).

* Economic/Financial Sustainability: This is associated with the level of expenditua th
can be sustained in the long term (Batchelor andi$tg 2002). ICT projects in rural
areas are initially funded by development orgarosat however, in the long term the
ICT services provided need to develop cost recoweeghanisms to generate enough
income to keep the project sustainable. GerstdrZammerman (2003: 49) and The
World Bank (2003c: 84) indicate that the ability €T services to be financially self-
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sustainable is a key concern; there is a needdmate a spirit of entrepreneurship to
market ICT services rendered and secure grantibatibons. Furthermore, a cost-benefit
analysis, including transaction costs, needs tant@emented so as to differentiate
between priority programs and wishful thinking thesult in unproven business models.
ICT projects should not only focus on non-profialsichemes in a community through
the generation of positive externalities (sociabdg), but also consider the need to
expand and sustain the ICT services provided indhg term (Cisler, 2002: 4; Heeks,
2005). Project leaders therefore need to promaenae of ownership of the project by
building lucrative partnerships with the communignd creating employment
opportunities for increased income, so as to defthyexpenses over the long term
(Bridges, 2006b). The application of appropriaistadecovery mechanisms can therefore
support the institutional sustainability of ICTs anrural area, and tends to depend on
other categories of sustainability for it to beeetive.

» Political Sustainability: An ICT project is often confronted with politicahallenges that
hinder the progress or sustainability of a projdblitical sustainability is important for a
project to be accepted by the main governing bodies community or country. Stoll
(2003a) refers to political sustainability as ‘thmportance of securing a regulatory
framework that will protect, promote, and suppoomenunity telecentres and their
activities, with special attention to the specifeeds of the poorest sectors’. A politically
sustainable project therefore means that local aatlonal politics, policies and
individuals, can influence a project in a positivay (Cisler, 2002: 2). For example, a
school networking project in Mexico was so populat it surprised governing bodies,
school administration and a telephone company (thiglly had not provided adequate
Internet access). This led to invitations to pnéghis project at conferences in Mexico
City, hence opening doors to funding of equipmeaining and content development, as
politicians want to be associated with successfubjegts (Cisler, 2002: 2).
Consequently, it is imperative that rural communégders are involved in the project
process, so that they too can have a sense of sknpeof the project and hence
encourage the community to support and see thdibehthe project.

» Technological Sustainability: This considers the ability to choose technologgnnCT
project that can serve satisfactorily for an exezhgheriod of time (Cisler, 2002: 3).
Telecentres in rural areas do not necessarily tmoperate with the latest technologies,
but it is important that they plan for ensuringithechnological sustainability (Stoll,
2003a). The technology industry is continually rafiag at a rate that is faster than the

demand of rural users of ICT, which to an extenty mesult in projects that are not
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successful because they are too advanced. Forpéxaorganizers of a telecentre in
South Africa overestimated the interest in Interaetess by users, who were more
interested in learning basic Microsoft Office praps in order to find a job (Cisler,
2002: 3). However, this may have resulted from tixaiiawareness on how the Internet
may have been applied to meeting requirementsesktiusers. The availability of spare
parts, hardware, software, and supplies (papeartgurioner, and cables) also needs to be
maintained in order to keep the ICT usable for Ipergods, hence preserving the support
and interest of community members. ICT projetss aeed to consider the acceptance
of recycled computers that can save a great deahibél costs, but repair and
replacement may become more difficult and expensideurthermore, the type of
software used should be appropriate to local udeoéfier a community of growing local
programmers the facility to customise the progrémecal standards, which is the case
with open source applications. (Cisler, 2002: BJtogether, Stoll (2003a) indicates that
a rural ICT project or telecentre should not opemtisolation but instead make an effort
to collaborate with other rural telecentres throaghetwork, thereby allowing for shared
insight and experience, and shared resources amagectivity (for example, reduced
connectivity costs through telecentre block deals).

The different categories of sustainability discalsseed to be harmonious and integrated in order
to achieve overall sustainability in a rural ICTojct. Future outcomes of an ICT project
therefore depend on the ability of the projectécshstainable ieverycategory of sustainability.
This idea can be compared to a structure adapbed fietanen (2002: 6) which illustrates that
the socio-cultural, institutional, economic, paiéti, and technological categories of sustainability
are equally important and hence there cannot biaien where one category is sacrificed for
another, or one is exchanged for another. Thespelinands and driving forces associated with
the different categories of sustainability shoutdnarmoniously combined in a rural ICT project,

as shown in Figure 3.

S0B0E

Socio-cultural  Institutional Economic Political Technological

Harmonious Development

Figure 3: The Structure of Sustainable Developmentdapted from Hietanen (2002: 6)
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The significance of the development of sustaingbilnplies that ICT project implementation
needs to be receptive to critical factors that @lagle in promoting the sustainability of an ICT

project in rural areas.

3.4 Critical Success Factors for Rural ICT Project  Sustainability

The categories of sustainability relevant to an [€dject rely on factors that are critical for the
development of ICTs in a rural community. A rargfeoroject case studies from development
organisations reveal tHessons learne@nd good practicefor the success or sustainability of
rural ICT projects. An analysis of these relatedsbns and good practice disclose critical
success factors that need to be applied in ordeupport the effectiveness of the rural ICT
project process. The importance of some crittaicess factors depends on the objectives of
the particular rural ICT project. Nevertheless,smof these factors, to an extent, play a
significant role in promoting sustainability acroasvariety of projects. The critical success

factors (CSFs) associated with rural ICT projestamability include:

3.4.1 Simple and Clear Project Objectives

The introduction of ICTs in the developing worldshspurred a level of excitement that has
resulted in the implementation of projects in riradas that have not been appropriately planned
with clear objectives to be achieved. AccordingBridges (2006a), most people involved in
socio-economic development work are inspired byiddégs to improve the world through grand
visions, ground breaking innovations, and tirelessk. However, this has resulted in ICT
initiatives that are characterized by goals that o lofty and project plans that attempt to

accomplish too much in too little time.

Clear and simple project objectives sensitive totdrget community’s needs and limitations are
therefore vital for the effective sustainability @f rural ICT project (IDRC, 2004: 49;
Talyarkhan, 2004: 9; UNDPRt al, 2001: 17). Clear objectives need to be deterthifoe
specific phases of implementation in a project,ceesetting out a solid realistic plan of small
achievable steps and adhering to them (Bridges6&£00DRC, 2004: 49). Appropriate
timeframes for realistic deliverables for each ghasn be set, considering the specific
constraints faced in rural areas. Accountabiliy deliverables can therefore be communicated
to stakeholders of the project, so that they aearchs to who is responsible for completing
certain tasks and activities in a given time periddhis improves the monitoring and evaluation
of a project such that a growing problem can be&gucup in time, and specific measures

(change management) to deal with the problem camplemented effectively (Bridges, 2006a).
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However, it is important that goals are not sethiah as this can result in too much pressure on
staff to deliver, and if the project does not detivthe community will develop a sense of
discouragement and distrust. As clear and simpjectives are developed, it is vital that they
are accepted by the majority of stakeholders (@agrly the target community), with regular
meetings and updates to keep them informed abeuptbgress of the project (Batchelor and
Norrish, 2002; IDRC, 2004: 49).

3.4.2 Approaching the Project in a Holistic Way

The application of a holistic systematic approaghan ICT project helps to clarify how the
project can relate to the rural community at larg ICT project can not be implemented in
isolation of the information systems and activitteat make up a community. This concept
relates to the Three Sphere Model by Schwalbe (2006(discussed in Chapter 1), whereby a
project should not focus unduly on its immediatel aarrow concerns, but keep in mind the
specific interests and needs of the rural communitglation to the capability and sustainability
of the technology. An ICT project should therefaddress a variety of interrelated dimensions
in rural development in order to secure a more gngumpact (UNDPet al, 2001: 18). ICT
intervention that is pursued in this manner carretoge create synergies both locally and
nationally, which stand alone projects cannot aghig=or example, the Sita project that focused
on ICT training was not sustainable initially, asubsequently adopted a more holistic approach
associated with internships and job placements atining (Batchelor and Sugden, 2003). In
this case, as ICT acts as an enabler in rural dpsent, project stakeholders can work together
through partnerships, also setting the groundwark dommunity members who have been
trained in ICT. Aspects of a rural ICT projecttilaae addressed via a holistic strategy include
building human capacity, creating a favourable emment for enterprise (tax and trade
policies), infrastructure development, and a transpt, inclusive and open stance on policy
(UNDP et al, 2001: 30). These areas are more effective ¥ therk together as part of a
coordinated strategic approach (UNBPal, 2001: 30). Most of the critical success factors
linked to sustainability are therefore based onlapg this holistic approach to a rural ICT

project.

3.4.3 Using ICTs to Enhance Existing Rural Developm  ent Activities

Applying the holistic approach, ICTs should be uasda tool to enhanaxisting development
activities in rural communities. ICT projects need to besgmated and anchored into local
organisational and rural development activities @ndcesses (Batchelor and Sugden, 2003;

Ferguson and Ballantyne, 2002: 2). It is neceskarthe ICT to be part of wider development
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plans and processes such that broader developsser@si and goals can be addressed by ICTSs,
hence providing a more immediate and identifialdeedopment benefit. For example, infoDev
case studies illustrate how Voxiva used ICT to tlgven early warning system for epidemics,
CDI (Committee for Democracy in Information Techogy) in Brazil promoted social
mobilization, and Cemina promoted gender awareardsempowerment through strengthening
women'’s leadership in community development usimgrhet radio (The World Bank, 2003c:
10). Therefore, at the start of a project, thejgmtoteam needs to identify the development
organisations already working in a rural communatyd collaborate and become aware of their

development activities.

3.4.4 Cultivating an Enthusiastic Influential Proje ¢t Champion

The existence of an enthusiastic ICT project champs essential to the sustainability and
success of a rural ICT project. The UNDP (200)lié5ines ICT champions as:
“Individuals who combine some level of technolobiexpertise with an enthusiastic
understanding of what technology can do for theyééed stakeholders within countries,
governments, organisations, enterprises or comnasnit
ICT champions essentially inspire, drive, and enage the targeted community to use ICT,
thereby facilitating the introduction of ICTs as authly as possible (TeleCommons
Development Group, 2000: 11; UNDP, 2001b: 5). slttherefore important that they are
considered in the project from the start, as they develop awareness and belief in the project
objectives and methodology toward supporting rutavelopment. Subsequently, they can
effectively communicate this to the rural commuratyd make an effort to keep the project on
track (troubleshoot) in terms of achieving its go@atchelor and Sugden, 2003; UNDP, 2001b:
5).

Different types of individuals in a rural communitgn take up the role of project champion; the
trend, however, seems to focus on national/locgibmaries, inspiring teachers, and community
leaders or members (IDRC, 2004: 50; UNDP, 2001b:IBRC (2004: 50) postulates that ICT
project champions need to possess the skills abnasy leadership, good communication,
project management (in some cases), excellent inglgnd negotiation skills. In effect, they
need to have strong levels of enthusiasm and stratgyorks in public and private sectors

influencing the rural community.

According to the IDRC (2004: 50), the role of ajpod champion should not be equated to that
of a full-time paid staff member; usually the rake on a part-time or volunteer basis. In
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addition, it is also important to consider the aetie on one or a few individuals to drive a
project. This can pose a risk to sustainability aaproject can easily subside when these
individuals leave the project. Therefore, everutitoit is vital to have a project champion, in

the long run, SchoolNet, for example, declaremjperative to train and build the capacity of a
team of SchoolNet leaders and managers with theoger of avoiding dependence on

individuals (IDRC, 2004: 50).

3.4.5 Incorporating Socially Excluded Groups

In order for ICTs to have a positive impact andsbeially sustainable for rural development,
various social groups in the community should hageal access to them. Socio-economic
development which aims to serve humanity and prenegjuity is dependent on the effective
participation of these social groups, in particdansidering those who are discriminated against
(Bridges, 2006a). However, the trend in ICT acdasrural areas has been toward the more

privileged groups, as identified in the discusgibthe challenges of ICT use in rural areas.

ICT projects should incorporate social culturaltéas (for example, gender awareness) into
policy formulation, planning, implementation ance tavaluation of projects, considering these
factors from the start of a project (Ferguson araldBtyne, 2002: 11; TeleCommons
Development Group, 2000: 13; UNDP, 2001b: 11). &pproach to this is to actively promote
the participation of women or youth as ICT useranagers, vendors, and entrepreneurs through
for example, considering gender relations, roles| patterns to resource access (CIDA, 2003:
6). It is important to understand the power dyr@mand politics around discrimination and
division in particular societies and economies, &® to focus on marginalised groups
(Talyarkhan, 2004: 13). Subsequently, project rgara become aware of the needs and
limitations faced by social groups and hence ptarsteps to mitigate the discriminatory access
to ICTs (Bridges, 2006a). For example, the Gramélage Pay Phone scheme incorporated
women entrepreneurs in the project by placing thermoharge of the cellular handsets, which
resulted in increased use of the technology by wo(&DP, 2001b: 11).

3.4.6 Incorporating/Awareness of specific ICT Polic  y Influencing the Project

A suitable policy environment is necessary for ICI® be sustainable (institutional
sustainability) in a rural community. ICT policiese usually set by national government and
international agencies at discussion events sudhea$TU (International Telecommunication
Union) discussions on telecommunication policy (Wd8ummit on the Information Society),
and UNCITRAL (United Nations Commission on Intefoatl Trade Law) development of
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model law, and subsequently implemented througls lamd regulation at national level to form
a framework for governing the country (Bridges, @0 The impact of ICT law, regulation and
macro-economic policies in a country can eithedémor foster the effective uptake of ICT as
an enabler in rural development (Batchelor and iNloyr2002; Bridges, 2006b; Talyarkhan,
2004: 8). For example, some policies discourageida investment in local technology through
high taxation or currency controls, while otheripiels foster ICT use through permitting Voice

over Internet Protocol (VolP) (recently implemente&outh Africa (Hiles, 2005)).

Talyarkhan (2004: 8) and Stoll (2003b) emphasiz¢ tlevelopment projects need to research
the policy environment, and understand the issuesng across the country and regions,
especially considering policy that affects rural I®nplementation both directly and indirectly.
Governments cannot work in isolation when it coteeformulating policies, as they sometimes
do not understand the implications of existing lamsl regulations that they impose on the end
user (Bridges, 2006b). ICT project stakeholdersdn® be aware of these policies so as to
understand how they influence the sustainabilitytref project, and hence take measures to
enhance or mitigate the effects. In the long-development projects should consider engaging
in advocacy activities, so as to work with governim@ helping to frame appropriate policies,
balance needs and views of constituencies, andetisat ICT policies are implemented in rural
areas effectively (Bridges, 2006b; Stoll, 2003bleGmmmons Development Group, 2000: 7).
Talyarkhan (2004: 8) indicates that participatienailso key in attaining co-operation from
government, through recognizing the power relationg country or region, and hence possibly
building strong relationships with policy makerslamommunicating the potential benefits of the
ICT projects. ICT Stories (InfoDev and [ICD) (2004 Talyarkhan (2004: 8) further explains:
“Co-operation from local government is to be taketo account in a lot of projects. Either
because project initiators need authorisation frlmoal government to start their project, or
because the local government may even be a parthes: will not co-operate to the fullest if

they feel that empowerment coming from the prajdtthallenge their positions of power.”

In order for ICT projects to take part in and beasavof policy formulation, it is advisable to
appoint an individual employee or partner orgamsato network, lobby, monitor, document,
evaluate, and disseminate ICT policy discussioms davelopments (Ferguson and Ballantyne,
2002: 2; Stoll, 2003b). The appointed represerdgatcan also work on behalf of the community
through communicating their views and prioritiesptaicy makers, and informing them of the
current changes to the policy environment thatcédféheir ability to use ICT. For example, in

Latin America and the Caribbean (LAC), the Somos{@dentros Network has introduced a
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LAC Telecentre movement that works at grassroatslland is uniquely positioned to act on

behalf of communities who would otherwise be vaessl in policy debate (Stoll, 2003b).

Somos@Telecentros actively participates in relecantferences, forums, meetings and public
consultations in order to represent the communitiésv to politicians, policymakers, and other

stakeholders.

In operation, rural ICT projects need to considewlthe policy environment will affect the
project and plan accordingly and devise a projeat works within existing policies in a country
(Bridges, 2006b; Talyarkhan, 2004: 8).

3.4.7 A Good Understanding of the Local Political C  ontext

While ICT development projects become more awartheflICT policy environment, it is also
vital that thelocal political context of a rural community is undexstio The introduction of
ICTs to a community can be perceived as a threlaicad authority, such as government officials
and traditional village leaders (TeleCommons Dewelent Group, 2000: 11; UNDP, 2001b: 7).
If there is no political support of the ICT proje@chieving community buy-in will be a

challenge as political power is considerably infiti& in rural communities.

ICT projects need to take steps to understandotted political environment (linked to the policy
environment) and subsequently achieve politicalpsupin the project. It is risky not to be
sensitive to local political cultural systems anayprs. For effective project management, local
elites, their factions and interests need to betified, and understood and considered directly in
the project (Bridges, 2006a; UNDP, 2001b: 7). Lqgalitical gatekeepers should then be
encouraged to participate in the project procesassto create an awareness and understanding
of the development benefits of the ICT project. effect, participation and buy-in from local
political leaders requires a constant flow of comination to generate awareness which allows
the project to be less vulnerable to any signifiqaoiitical shifts when they occur; for example,
newly elected officials or community headmen (Feagguand Ballantyne, 2002: 7). The project
also needs to build in time to introduce any neelBeted political leaders to the project
(Bridges, 2006a).

In some cases, the ability to deal with the rogbaitical challenges may be beyond the scope of
the ICT project, for example, changes in local goweent structure, political power, laws, and
regulations. Bridges (2006a) advises that it iseneless crucial to takes steps to mitigate the

effects on the project, and hence adapt the approabe political environment as needed.
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3.4.8 Significant Participation of Community Target Groups in the Project
Process

The participation of the community in the plannirapalysis, design, implementation, and
evaluation of an ICT project is essential for susthility, as the ICT project team usually
consists of people external to the community. &hee many ways in which participation can
be understood, but an appropriate definition fot@h project is given by the IDRC (2003: 11)
who defines participation as:

“An organised effort accomplished by the membeesnibelves with a view to achieving the

development objectives that they had assignecctogblves”
Participation aims to create the conditions in@emt required to speed up and make appropriate
the purpose of ICTs in the rural context, basedhenexpectations of the community. The ICT
project is associated with new or foreign techngplagthe community; therefore it is important
to raise awareness of the possibilities of thequtpjso as to deal with false expectations which
inevitably lead to disillusionment and eventualiysthgagement from the project (TeleCommons
Development Group, 2000: 11; UNDP, 2001b: 6). phsicipation process enables the project
team to communicate the goals of the project, andosvers the community to express their
requirements, needs, and limitations with whichythee faced (Mphahlele and Maepa, 2003:
224; Talyarkhan, 2004: 9; UNDP, 2001b: 5). Fortanse, the Swaminathan Research
Foundation’s Village Knowledge Centres considerateful advanced preparation in the ICT
project that engaged the views and needs of themomty, as a success factor (UNDP, 2001b:
5). Participation also enhances sensitivity ® tommunity’s social environment (including
gender roles and expectations, traditional valaes, cultural norms), which is a key area to
understand in an effort to promote sustainabitityural areas (The World Bank, 2003c: 81).

A number of aspects need to be considered whetyiagphe participatory approach in a rural
ICT project. These include:

* Selecting target groups to participat&he project obviously cannot include every
community member in the participatory process, egllg in the case of large
communities. The tendency has been to limit comipumvolvement to a small number
of community leaders, but cultural and politicaduss have prevented producing truly
participative outcomes as intimidation resultseastrictions to ‘who can say what’, and
‘how’ within a group (IDRC, 2003: 60; UNDP, 2001&). Management committees that
represent the whole community, and reflect itstegssocial groups (women and youth)
specifically need to be established (IDRC, 2003: B&tchelor and Sugden, 2003). In

addition, political gatekeepers and local inforrmatintermediaries need to be involved.
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The selected innovative target groups play a samt role in serving as access points to
the community and in their contribution toward depéng strategies designed to identify
and involve dynamic groups who are likely to us&d@n early stages of the project.

* Introduce the goals and benefits of the praj&ihce the community is being introduced
to foreign technology, they need to understandriportance of ICT in acting as a tool
to enhance rural development. Target groups camlz involved in the identification,
formulation and implementation of project goalshée stimulating awareness and
acceptance of the project, which creates a firrmdadion in the community (Ferguson
and Ballantyne, 2002: 4). As a result, role idadtion, clear project definition and
communication of the project’s vision enable staltdérs to relate to the project, and
thereby facilitate the mobilisation of participatasvards achieving the goals.

* Identify the limitations and risks in the communiyrget groups need to communicate
the limitations and challenges with which the rumammunity is faced, and that can act
as a barrier to effective ICT use. It is vitalttki@e project team is aware of these, so that
they may plan accordingly to deal with or mitig#te limitations faced. The impact that
ICT will have on the social, political and culturadrms of the community should also be
accentuated, so as to consider these aspects inmgplementation of the project
(Batchelor and Sugden, 2003). Bridges (2006b) ersighs that the community also
needs to be aware of the risks associated withgbeof ICTs, especially the Internet, that
is, where users can become more susceptible tossgadifraud.

e Perform a needs assessment and local content geweltt ICTs projects in rural areas
should be developed according to the needs of tmanmunity, hence considering
development of local content. Demand driven nesms critical to the success of a
project. (see section 3.4.9, ‘Focusing on Local/BedDriven Needs’)

* Provide continuous communication and feedbdekget groups need be informed of any
changes or enhancements to the ICT project on @éincons basis (Batchelor and
Sugden, 2003). Feedback also needs to be encdusagéhat the project team may
receive direction and are aware of where the progdeeading in the community.

The IDRC (2003: 62) indicates that it is necessarglifferentiate between the type and mode of
participation as well as the participants at défdr stages of project implementation. For
instance, at the launching stage especially, imjgortant to select community members who
have innovative attitudes and are risk takers. Weanein which to measure the level or influence
of participation as a critical success factor i@ tommunity is to weigh the level and intensity of

the community’s reaction to a particular actiothia project (IDRC, 2003: 62).
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3.4.9 Focusing on Local/Demand Driven Needs

It is imperative that ICT projects implemented mral areas meet the local needs of the
community. Keniston and Kumar (2003: 16) relai $some enthusiastic projects in rural areas
have been developed with the intention of placiagcémputer in every village”, scatter “info
kiosks” throughout the nation, and establish “urse¢ computer based education”. This has
been put into practice, not considering the assessmf real local needs, hence resulting in
projects that are not sustainable as they do noeshe community’s requirements for ICT
services. This brings into context the need fofd@o focus on being demand driven and not
supply driven, in accordance with the assessedsneedhformation and services (Batchelor and
Sugden, 2003; Bridges, 2006a; Chapman and Slayp2b@2: 22; Conradie, Morris and Jacobs,
2003: 204; Munyua, 1998: 15; TeleCommons Develogr@oup, 2000: 5; UNDP, 2001b: 13;
UNDP et al, 2001: 17). ICT projects should be developedretation to the demand
responsiveness of the community, which refers &sgéson and Ballantyne, 2002: 4):

“The extent that the activity directly respondstte needs of various stakeholders and

beneficiaries, and provides opportunities for thegeups to themselves determine the

priorities to be followed and the actions to be lempented.”
A project, like a business, is required to undexdtdne market it aims to target. Bridges (2006a)
states that different communities operate in devdogal conditions, based on the needs and
desires of the people, and the factors that infleetheir uptake of technology. Furthermore,
Keniston and Kumar (2003: 16) indicate that comriesialso have different populations,
economic bases, cultures, social organisationerels of need. A project needs to move away
from an ‘All for One’ mentality that assumes thefarmity of needs in distinct communities.
Therefore, a project should conduct a thorough si@sdessment or analysis that determines the
requirements of particular communities, thereadtapting the technology to suit and serve their
needs (Stoll, 2003b; Keniston and Kumar, 2003: 16therwise, ICT projects imposed on a
community that has not independently determinededrfor it through project participation are
more likely to fail or not be sustainable. For mxde, a telecentre that was established in
Mankweng, South Africa, became unsustainable (Migh@ahand Maepa, 2003: 224). On
investigation, it was discovered that the commumityisisted of households that were fairly
affluent, had a telephone, and in some cases hawhputer at their work places. A needs
assessment would have determined the necessithemase of a telecentre in the community.

Munyua (1998: 15) and Bridges (2006a) point out tha demand for ICTs in rural areas is not
prominent due to the fact that it is foreign tedogy to most people, and therefore awareness
creation and campaigns with training should be eraged. Since the community lacks an
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understanding of what ICTs can do for it, it isfidiflt for them to articulate their technology
needs in relation to their rural development go@s. ICT project should stagger their approach
to eliciting user requirements in order to stimeldemand through (Bridges, 2006a; Chapman
and Slaymaker, 2002: 23):
i. Initially focusing on educating the community oretipotential use of ICTs
through training, and
ii.  Then encouraging users to communicate their usgriraments for ICT with
their knowledge of its potential
The idea is firstly to introduce the project to tt@mmunity in a simple manner. Sustainable
ICT projects in Senegal present a strong examplé&edping it simple’ initially and then
expanding the ICT services provided according te ghimulated demands of the people
(TeleCommons Development Group, 2000: 5). Traisinguld focus initially on advertising the
ability of ICTs through, for example, basic compuiracy courses.

Various methodologies are available for assessiagheeds of a community. The Participatory
Rural Appraisal (PRA) is a common methodology tipabvides a model to engage the
community in helping to define and determine tl@im needs (Mphahlele and Maepa, 2003:
222; Talyarkhan, 2004: 9; UNDP, 2001b: 13; WarsenaR003: 90). In order to maximise the
community’s involvement in determining their need®RA makes use of focus groups,
interviews, door-to-door surveys, community meetingnd special participatory exercises. An
intensive PRA approach has been used in succd€sfyirojects in India, such as Gyandoot and
the M. S Swaminathan village knowledge centresistess the information needs and determine
which villages were most likely to benefit from teervices (UNDP, 2001b: 13; Warschauer,
2003: 91).

A needs assessment is likely to reveal, for ingawmital information that is lacking, limited or
available in rural development, local capacity $e technology, availability of technical support,
the kinds of services people would be willing ty far, and what services need to be provided
freeetc.(Bridges, 2006a).

However, it is important to note that when asses#ie needs of the community, every need or
interest need not be accommodated, but insteady sbmuld be left to respond to demand as
usage patterns emerge and active needs can bdietkiacobs and Herselman, 2005: 17).
Ferguson and Ballantyne (2002: 4) indicate thatatedris dynamic as a result of being tied to

socio-cultural and political processes. Flexipilit project design and execution therefore needs
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to be applied, especially as the expectations avatemess of ICTs are augmented. Demand
should be checked and continuously monitored throagjive participation and feedback from

stakeholders.

3.4.10 Building on Local Information and Knowledge Systems

Developing ICT projects based on traditional infation and knowledge systems is vital for
sustainability, especially considering the necgdsitcustomise and utilize ICTs according to the
demand driven needs of the rural community. L&oawledge that is widely disseminated can
be more effective in supporting rural developmestivities for instance, than foreign
information that is available on the Internet (UNDBOOlb: 13). Building on existing
knowledge systems instead of introducing new onegt tundermine traditional, local
communications can encourage large scale adoptidnréegration into the daily lives of rural
people (Bridges, 2006b; Talyarkhan, 2004: 19), as the case in successful ICT projects in
Uganda and Senegal that were sponsored by the IQRRC, 2003: 62). Taking into
consideration the local context associated withrisgaknowledge created from social
interactions between people, ensures that infoomatan be substantially understood and

internalized.

The ICT project team should conduct a careful neseatudy of the existing information and
knowledge systems in the rural community (UNDP,2200L3). This will assist in determining
how information is traditionally gathered, storesthared, and evaluated. In addition, while
designing the ICT program, the project team caerdgdly become aware of the different ways
in which rural people learn, communicate, and uselitional information (Batchelor and
Sugden, 2003). Rural people can therefore algebp as producers of information. Potentially,
information intermediaries in the community who deaniliar with local information and
knowledge systems can play a significant role mkitig the technology to community activity
(UNDP, 2001b: 11).

3.4.11 Appropriate Training and Capacity Building

Training and capacity building are priorities iretimplementation of any rural ICT project, and
form a vital part of the project process. The camity needs to make sense of the potential of
ICTs by directly engaging and understanding howde and creatively adapt the technology to
their rural development activities (Bridges, 2006}enerally, training and capacity building
equip and empower communities to build up neceskaifyand business skills to integrate in

community learning and business opportunities (@dieet al, 2003: 207). No ICT equipment
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should be introduced without providing the necessaaining to use the technology, as
insufficient training jeopardizes the sustainapilif the project in the long-run. A skills audit
should be conducted continually throughout the quipjto identify the existing skills and
aptitudes in the community, and subsequently deterthe capacity gaps that limit the ability to
use ICTs (Ferguson and Ballantyne, 2002: 10; Tele@ons Development Group, 2000: 11).
This enables the project to provide sufficient amtgoing training for the community to

effectively take advantage of ICTs.

Specific stakeholders in the community play an irtgo@t role in regularly training the
community in the long-run. The project team ne¢alsfocus on key gatekeepers in the
community, especially those representing targetiggo(TeleCommons Development Group,
2000: 14; UNDP, 2001b: 4). Batchelor and SugdddD32 explain that training should be
provided at all levels according to community negakticularly for marginalized groups in the
community. The UNDFPet al. (2001: 34) suggest, for example, that the critrnaks of people
that need to be trained to use ICT as an enabttrda knowledge workers, intermediaries and
technology users, and motivated entrepreneurs.palticular, local knowledge workers and
intermediaries play a key role in the project pescas they are involved in gathering, capturing,
translating, packaging and disseminating relevactll information (Talyarkhan, 2004: 12;
UNDP, 2001b: 13). In their capacity to use ICTformation intermediaries and knowledge
workers serve as important bridges by helping ingpistied end-users and illiterate community
members to benefit from the uses of ICT (UNDP, 2001).

A community needs to be introduced and trainedgihjton how to use ICT (for example, basic
computer literacy such as PC literacy, e-mail amérhet usage, hardware and software skills
(Conradieet al, 2003: 207)) to gain confidence in using the tedbgy. Subsequently, other
aspects of training and capacity building shoultb¥o in order to promote the sustainability of
the project. Training should therefore consis{Rditchelor and Sugden, 2003; Bridges, 2006a;
Conradieet al, 2003: 208; Ferguson and Ballantyne, 2002: 2;kkmemd Herselmar2005: 77;
Stoll, 2003b; TeleCommons Development Group, 2000UNDP, 2001b: 13):
I. Content DevelopmenA community needs to be trained to produce ICTtewin
that is relevant and applicable to their rural eant
ii. Technical supportfor setting up the ICTs and maintenance of thénelogy in
the absence of the project team.
iii. Business and Development Activity supp&@tpport needs to be provided for

users to not only access information but alsoatd upon that information.
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Capacities need to be strengthened to design, elag@dn and execute ICT-
enabled activities. In this case, as ICTs areothiced, a business skill
development programme should form part of the itngirso as to equip people

with the ability to effectively use ICT for entregsreurship.

Training in the project process should be assatiatith an appropriate training structure to
apply to the rural community, such that training te effective and widespread. At the outset,
Conradieet al. (2003: 208) suggest it is important that suitgi#eple from the community are
selected to be trained so that they may eventb&lyrainers themselves with a locally adapted
training structure, and interviews should be coneldicto select suitable candidates.
Furthermore, the IDRC (2004: 51) recommends tHarmalised mentorship programme exists
to diffuse skills within the community in additioto a management structure with shared
knowledge mechanisms in place to maximize on cépaciln this sense, ICT itself can be used
to retain any in-house community learning hencedpeong a hub of information applicable to
the community that can be referred to for furtrearhing when needed. As training should be
continual, refresher training courses must be ey which was, for example, applied on a
monthly basis in the Tsilitwa ICT project in Soutfrica (Conradieet al, 2003: 208).

3.4.12 Facilitating Local Content Development

As an ICT project researches and attempts to utathetshe knowledge and information flows of
a rural community, it needs to recognise communigmbers as not only just consumers of
information, but also producers of locally relevamiormation and knowledge (Stoll, 2003b).

The community needs to engage in local contentldpu@ent that is sensitive to the local rural
environment in which the ICT project is being implented. Local ICT content comprises
information that is locally relevant, meaningfuhdaapplicable in local realities for rural target
groups to benefit from (Bridges, 2006b; Danish nmétional Development Agency (Danida),
2006; Talyarkhan, 2004: 11; The World Bank, 20G&k: UNDPet al.,2001: 38). Examples of

locally relevant content that should be dissempha#ectively to rural communities include

educational materials, health information, envirental data, agricultural extension services,

and indigenous knowledge (Bridges, 2006b).

The targeted population needs to be actively ire@dhn identifying the content needs of the
community. They play a significant role in defiginontent requirements, collecting local data,
and authoring and publishing content that is siesito the socio-cultural context of the

community (Talyarkhan, 2004: 13; Warschauer, 2M1B: In effect, target groups need to be

Page 63



Chapter 3: ICT Project Sustainability in Rural Areas

trained and instructed on how to collect informatiand reorganize it in a comprehensive
meaningful manner that is locally understandabl®I(S2003b; TeleCommons Development
Group, 2000: 12). For instance, a sustainable Yd&yher Club in Senegal applied a strong
focus on local content development through usingted information on family planning and

sex education that they were trained to searcbridhe Internet (IDRC, 2004: 53). Importantly,
ICT projects must plan for the integration of imstion on how to applgreative skillsto local

content development (Batchelor and Sugden, 2003).

Certain aspects of local content development nedzktconsidered and applied in the process.
Language compatibility is important as most ICTdzshgformation is available in English, or
major northern languages like Japanese, Chinesecketc, fanning the need for translation
workshops, and the development of standard langdages and symbols (Danida, 2006;
Keniston and Kumar, 2003: 9; Talyarkhan, 2004:UNDP et al, 2001: 38). Other aspects that
must also be considered include communication ®aldultural norms, literacy, use of

appropriate taxonomies, and intellectual propaghts (creative commons).

3.4.13 Existing Motivation and Incentive for ICT Jo b Placement in the

Community

The economic status of a rural community can imfb@ethe sustainability of a project, especially
considering the expectations of the community, #mel ability to afford the ICT services
provided. Economic growth is key to expandinguke and affordability of ICTs. ICT projects
should focus on creating job placements as commumi&mbers acquire ICT skills, so that they
do not leave their families in search of employmelsewhere ( Bridges, 2006b; The World
Bank, 2003c: 86). Failed community access to I€flvises can generate negative attitudes
toward the project, as community members may feslthe funds used in the project could have
benefited the community in another way, especitdlihey lose skilled labour. Furthermore,
some technologies can replace certain jobs, suchtisg the middleman, leading to job losses
(Bridges, 2006b).

ICT project training should not only focus on basamputer literacy, but also ensure that the
skills acquired respond to the job market needsag®inees with job placements, and equip
them with proactive skills for finding jobs (The Wk Bank, 2003c: 86). A telecentre, for
instance, requires appropriate management and &dration skills. According to Mphahlele
and Maepa (2003: 227) and Bridges (2006a), suitahiped people to work in the telecentre
should originate from the community. Local peopte needed to fill telecentre job positions, as
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they understand the politics, culture and dynano€sthe community, and have a local
entrepreneurial spirit, hence ensuring effectivenasd sustainability of the ICT project. An

effort should be made to retain human resourcelpuse skills, and intangibly support project
participants, thereby motivating and providing imicees for local staff to continue working in

the community telecentre (Bridges, 2006a; Dymond &estman, 2004: 53; Ferguson and
Ballantyne, 2002: 10).

3.4.14 Focus on Economic Self-sustainability - Busi  ness Development

(Entrepreneurship)

The economic sustainability of a project depends raral ICT initiatives taking into
consideration possible businesses that can ar@ma the project. Although, at the early
experimental stages of a rural ICT project, ICTveers are provided free of charge to build up
awareness and confidence in use, the communityléhot become entirely dependent on donor
funding. A rural ICT project in this case will ndie sustainable, once donor funding
discontinues (The World Bank, 2003c: 84). Rurdl I@ojects are advised to plan with a sound
business model to promote a self-sustainable econoase, for instance, for a telecentre, such
that it can have a substantial impact on the conimufBridges, 2006a; Ferguson and
Ballantyne, 2002: 10; Keniston and Kumar, 2003: NIi®hahlele and Maepa, 2003: 224; UNDP
et al, 2001: 17). Bridges (2006a) highlights that aitess plan should be developed, whether

the ICT service in the community is for profit artn

Entrepreneurship and creativity need to be fosteredral areas, as the economic environment
in which they operate eventually determines themxaénd frequency of ICT use in the long-
term (Ferguson and Ballantyne, 2002: 10; Bridg€668). Entrepreneurs can make a positive
impact in the community through, for example, depéig local content and providing training
and access to communication tools. A telecente,irfstance, must operate under business
principles for generating income to enable the comity to make realistic demands and
understand the dynamics of running the telecents. the community pays for the services
provided, they become aware of the costs of praogidservices, such as maintenance of

equipment and purchasing paper or toner.

From the outset, a solid business model or plaruldhimclude mechanisms for growth and
replication in the community, so as to offer scldadind sustainable entrepreneurship solutions
(UNDP et al, 2001: 17). In South Africa, some digital villaghave not been successful or
sustainable as they did not include any businems, glost recovery system, marketing strategy
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or emphasis on local community services. As alteshe Universal Service Agency (USA) of
South Africa that funds projects, now requests ¢hdetailed business plan is provided as part of
the application process for approval (Mphahlele dwkpa, 2003: 224). This business plan
describes the business project’s rationale, derbasd, costs, expected revenues, and financial
performance (Dymond and Oestman, 2004: 51). DynamttlOestman (2004: 51) provide a list
of aspects that are considered in a business ptaa fiypical phone shop, telecentre or network

of such facilities (These are shown in Appendix B).

The initial stages of ICT related business or gméreurship development in rural communities
need external funding in order to start up. A dyeidow of external funding is required to grow
and replicate ICT projects (Ferguson and Ballanty®®2: 10; The World Bank, 2003c: 84).
According to The World Bank (2003c: 84), externahding is not particularly needed for ICT
components that are unique and expensive, but lip ihedevelopmental interventions that
change the existing information communication systen the rural community. In this case,
local businesses can also form strategic alliangés partnership organizations that can help
with contributions in-kind, for example, techniglpport, accommodation, software, hardware,

and volunteers.

3.4.15 Encouraged Local Ownership

Ownership is grounded in most of the critical ssscéactors already discussed, such as
community participation, training and capacity dinly, local content development,
entrepreneurshiptc  The sustainability of a project depends on thiétya of the community to
take ownership of the ICT project process. Ownprgliays a significant role in setting the
foundation for local buy-in and is crucial for reéece, effectiveness, efficiency, impact and
hence the sustainability of rural development @ty (Ballantyne, 2003: 2). According to
Siochii and Girard (2005: 19) a combined definition of conmity ownership comprises three
aspects where the concept of ownership is consldase a process of internalisation of
responsibility legal ownershipanddegree of decision-makirfgr the ICT development process
and its outcomes. Ownership translates into angitless to invest effort and resources in the

project.

Ownership needs to be stimulated from the stath@fproject or be part of the inception phase,
so that local creative communities can be stremgitiéo own the project’s processes and results
(Ballantyne, 2003: 2; Bridges, 2006a; Ferguson 8adlantyne, 2002: 2). A particularly

important notion of local ownership is that it skbie taken from the start, and najiven

Page 66



Chapter 3: ICT Project Sustainability in Rural Areas

Ballantyne (2003: 8) indicates that some donors denelopment agencies tend to dominate
ownership (especially in the beginning) of the eobj without really considering local
ownership. The limited involvement and participatiof the community is unlikely to produce
sustainable results. Therefore, local stakeholtleas drive the creative ability of the project
should be empowered to take ownership of the prejgeecially through:

i.  Processes of transformation (education, awaremésiag and local engagement)
and capacity building (in, for example, soft skilis finance, business
management and communication). This helps tolputdcal needs into context
as local stakeholders become truly creative comti@snihat drive and own the
project (Ballantyne, 2003: 3; Bridges, 2006a; CID2Q03: 6; Ferguson and
Ballantyne, 2002: 7; Siochra and Girard, 2005: 44).

ii.  External actors (for example, donors) involvedhe tesign and formulation of
projects need to limit their direct roles and respbilities in the project, and
encourage local stakeholders to take the lead artetipate more in the project.
This limits external control of the project whichreakens sustainability through
interference and overdependence on external a@atlantyne, 2003: 3).

Different types of ownership can exist in a rur@lll project, and this varies between different
types of projects (Ferguson and Ballantyne, 2002: $he type of ownership assumed by local
stakeholders at different stages of the projectdse® be re-defined accordingly, as the
ownership of the project is dynamic and embeddetiensocial context. Community ownership
Is a process that is built over time, through grigwapacities, understanding and commitment.
Consequently ownership depends on how the ICT grr@jeolves, such that owners at the start
of the project may not be the same at the end, ravd owners take over along the way,
depending on their capacities to be owners. Billen(2003: 4) indicates that the process of
ownership therefore needs to develop mechanismeswhe

“owners can meet, engage in dialogue, where theylscome ‘decision-owners’, and where

roles and responsibilities are reviewed, and, éded, adapted to evolving situations”
This is important to practice, as Mphahlele and péa¢2003: 226) emphasize that optimal
transparency and appropriate representation shioeldonsidered in community ownership.
Potential local leadership representation can maig from grassroots NGOs, local self-help
groups, or from locally elected officials and ttamhal leaders (Siochri and Girard, 2005: 44).
Suitable representation and transparency may subs#y mitigate the influence of local

politics in determining which local stakeholderslwwn or lead the project.
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3.4.16 Building Local Partnerships

The sustainability of a rural ICT project depends the contribution and involvement of
particular local actors in the community. Mosteaxh indicates that partnership with these
actors has the potential to increase the reachnapact of an ICT project in a rural community
(Bridges, 2006a; Stoll, 2003b; Talyarkhan, 2004: Tl®e World Bank, 2003c: 81; UND& al,
2001: 30). Bridges (2006a) specifies that thegretgon of ICT in rural development, especially
using a holistic approach, can be complex and resnifn different ways, in different
communities and countries. Such challenging isseiled to be out of the scope of the project;
therefore partnerships and collaboration are nacgs$o promote project impact and

sustainability.

Partnerships are built on existing formal and namrial local/national organisations that operate
as public or private institutions (Batchelor andy@en, 2003). Stakeholders in the project who
can collaborate to support ICT as an enabler dl rdevelopment include government, private
sectors, NGOs (civil society groups), community up®, proponents, and donors (Mphahlele
and Maepa, 2003: 230; Stoll, 2003b; Talyarkhan42@) TeleCommons Development Group,
2000: 4; UNDP, 2001b: 4). Talyarkhan (2004: 9)irkesf these organisations as information
providers, organisations that promote servicesrargg awareness, and organisations that offer
technological infrastructure and finance to keep fihoject going. For example, the SchoolNet
ICT project was advised to integrate their actatiwith national strategies that involve the
following stakeholders (IDRC, 2004: 53):

» Government who can support ICT enabling policies

* Internet Service Providers for low-cost Internaetess

* Telecommunications companies for low-cost telephamuess

* Ministries of Trade for low-cost imports of comprg@and software; and

* NGOs, such as teacher unions, to cultivate supgrodng teachers for the SchoolNet

initiative

The South African Department of Home Affairs pargtewith an ICT project in ga-Seleka,
where the Phalala telecentre was used as a satgffice for the department (Mphahlele and
Maepa, 2003: 230). People were able to use theopbwy machine and camera available for
personal identity documents. This partnershipdaet® a marketing strategy for people to use

other services provided in the telecentre.

The essence of partnership is that different at¢tave special competencies and capacities based
on their particular mandates that can contributeutal ICT project sustainability in the form of
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finance and/or non-financial support (in-kind cdmitions usually) (IDRC, 2004: 52; UNDP,
2001b: 17). Some actors, for instance, have meseurces, special links to grassroots and
special interest groups who have social-culturdl political influence, and are closely linked to
national policy and decision makers. Working wthrtners who share the same objectives
pools expertise and knowledge, concentrates respuand supports government in making the
best strategic initiatives toward ICT for rural é@pment (UNDP, 2001b: 17; Ferguson and
Ballantyne, 2002: 2).

The appropriate partners, locally and nationallgch® be researched and identified in order that
their capacities and competencies can be revieameg@dtential partnership (The World Bank,
2003c: 81; UNDP 2001b: 17). It should be invesgdawhether the potential partners can
actually complement the rural ICT project, andha tase that they do, an effort should be made
to encourage potential partners to participat@éngroject (Talyarkhan, 2004: 9).

Once partners have been selected to participategdhls of the project and their defined roles
and responsibilities need to be clearly commundecétehem. UNDRet al. (2001: 29) states that
there needs to be coordination and involvement amanwide range of partners through
visionary leadership and techniques to supportdtmsed participation. It is important that the
expectations of the partners are the same sohtbyiare not discouraged and frustrated (Bridges,
2006a). AMemorandum of Understandimmays a significant role in managing the expeoteti
of partners through communicating clear parameteas define the partners’ relationship with
the community project (Bridges, 2006a; The WorldnBa2003c: 81; UNDP, 2001b: 17).
According to the UNDP (2001b: 17), a Memorandum Wriderstanding is a quasi-legal
document that outlines:

» The scope and guiding principles of the partnership

« Each partner’s responsibilities

* Resources

» Activities and expected deliverables

» Expected outcomes and timeframe
Achieving partnership is accomplished through acess of‘negotiating conflicting interest,
discovering overlapping interest and mutually benaf means of achieving individual interest’
(Max Lock Centre, 1999 in Talyarkhan, 2004: 10heTemorandum of Understanding assists
in clarifying and solidifying the partnership.
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3.4.17 Choosing the Appropriate or Right Technology

Not all ICT applications are appropriate to everaf environment, and it is important to choose
the right applications to implement in a rural pidj The project process needs to incorporate
mechanisms aimed at selecting the right technologhhis can be accomplished through
researching the rural environment’'s existing ICirastructure and its compatibility for new
ICT, choosing appropriate technology accordingh® tural needs or context, and innovative

applications that can cater for the ICT accessusage constraints faced by rural communities.

The rural environment needs to be analysed in teiits potential to accommodate particular
ICTs. An infrastructure audit should be undertak® determine what infrastructure exists and
the infrastructure requirements necessary to imgtgrman ICT project (IDRC, 2004: 49). For
example, aspects of infrastructure that need toonsidered so as to plan for realistic measures
in case of deficiencies include its availability a(dware and software), accessibility,
affordability, security, local electricity supply,cellular/mobile telephone coverage,
telecommunication network, Internet servete. (Batchelor and Sugden, 2003; Bridges, 2006b;
Talyarkhan, 2004: 8). Other aspects that affegfsighal access, especially if new technology
infrastructure is introduced, include the geograplanvironment (mountains, deserts),
organisational capacities, the policy context o tlegion, demographic conditions (potential
user density), distance from rural users to thenmatwork, and the type of service to be offered
(Bridges, 2006b; Dymond and Oestman, 2004: 32;daiemons Development Group, 2000: 7).

Innovative ICTs that are introduced should be s$esto the needs and requirements of the
rural community. Bridges (2006b) indicates that #ppropriateness of the technology should
consider whether it is compatible with how rurabple and organisations need and want to put
technology to use. Simpler technology that payen#bn to infrastructure requirements,
especially considering the infrastructure constgimproduces more sustainable results
(Talyarkhan, 2004: 11; TeleCommons Development @r@000: 12; The World Bank, 2003c:
82). ICTs need to be appropriate to the regioy tHre serving, for instance, due to the lack of
necessary infrastructure. For example, in an I@jjept in Tsilitwa, telephone lines did not
exist, but a good cellular telephone coverage wdbkdir advantage, as this resulted in an email
system that utilised GSM (Global System for Mobid@mmunication technology (Conradi¢

al., 2003: 214).

Once an ICT infrastructure audit and the user regueénts have been investigated, particular
ICT applications need to be selected. A varietyGdf applications may cater for the constraints
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and challenges faced in rural communities. Moegilile and innovative applications such as
Personal Digital Assistants (PDAs), multifunctiomliie phones, and simputers (small low-cost
computers) that are more relevant to rural areadsjeeould be created and introduced
(McNamara, 2003: 71). It is important to keep agtions simple for basic information
requirements, where necessary, rather than usigh téch systems (UNDP, 2001b: 10).
Dymond and Oestman (2004: 32) illustrate in twoehsions, in Figure 4, the technology most
likely to be chosen depending on the distance ef ubker from the main network, and the
potential user density. Obviously other factorsoaheed to be considered. Nevertheless, this
diagram displays an idea of the innovative techgiel® to be chosen in specific rural settings.
Figure 4 illustrates that even though fixed lineve® is still the most often means of Internet
access, mobile applications are becoming a maractitte option for Internet access, especially
in rural areas. For example, Bangladesh whichmes af the least wired countries in the world,
leveraged mobile technology through the GrameerkBaiillage phone scheme (UNDP, 2001b:
10).
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Figure 4: Telecom Technology Niches (Dymond and Oesan, 2004: 32)

Modern technology changes rapidly over time, rasgltin new technology standards and
products that are introduced into the market. rtfeoto avoid becoming too dependent on costly
changes in technology, it is appropriate to adegitiologies based on open standards, applying
a technology neutral approach (Bridges, 2006a)enOgpurce applications have therefore been
the focus of most ICT-enabled development proj¢Esrguson and Ballantyne, 2002: 15;
McNamara, 2003: 73; Talyarkhan, 2004: 11, The Wd&hk, 2003c: 82). The technology
neutral approach assists in attaining sustaingbidéis it allows a project to change or adapt
technologies where needed, thereby shifting betweehnology solutions. Bridges (2006a),
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however, highlights that this approach should lzefsed with careful decision-making, as most
experts indicate that technology cannot genuin@ynbutral. For instance, the use of open
source software can be limited as the expertiselwed in adapting the technology to suit rural

environments is lacking, in addition to implemematwhich can be cumbersome and arduous

(Ferguson and Ballantyne, 2002: 15).

Costs can also be kept low and ICT services affdednrough the use of refurbished computers
(Ferguson and Ballantyne, 2002: 16). IDRC (2004 isdicates that second-hand computers
can be used for demonstration purposes and teadleylgoard skills. However, mechanisms
need to be put in place to maintain and upgradsetikcemputers. It is more appropriate to use
newer or fasters computers for Internet accessdamhloading, while keeping most second
hand computers for basic ICT services (typing dcenis) so as to limit technical problems
associated with older computers. Furthermore, etenp need to be customised to local
conditions, as hardware may be prone to environah@oinditions of unreliable power supply,
temperature and dust (McNamara, 2003: 73). Urlem® is a strategy to develop the technical
skills of local people, refurbished computers ardikely to contribute to sustainability, as
technical support to maintain these computers ascscin rural areas (Batchelor and Sugden,
2003; IDRC, 2004: 54; Talyarkhan, 2004: 11).

Even though modern technology may provide morectieglvantages to rural communities,
traditional ICTs should be considered as complemémtexisting modern ICTs, in order to be
more affordable and accessible to community membE®s instance, the community members
could make a request on the radio to search fdaicemformation that is available on the

Internet.

3.4.18 Building on Existing Public Facilities

The use of existing public facilities in the comnityns vital for the sustainability of a rural ICT
project. According to The World Bank (2003c: 8#t)appears to be more efficient for most
projects to use existing rather than new buildinigss also costly and time-consuming to erect a
new building, in terms of research, design and lbéding process involved (Jacobs and
Herselman, 2005: 84; Mphahlele and Maepa, 2003). 2Rteally, a community should support
the project through providing a building that istrand maintenance free. In cases where this is
not possible, an organisation (project partnethenxcommunity could provide a space or offer to
pay rent as its contribution to the project (Jacabd Herselman, 2005: 84). The preferred

requirements of a building to house the ICTs ineladectricity, a telephone connection (if no
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wireless technology), and security. Jacobs andséfiman (2005: 84) advise that it is more
appropriate, where possible, to have a buildindp wéparate rooms which can accommodate the
expansion of the computer network, and future srballiness activities that may develop.
However, in most cases in rural areas, buildingslianited; therefore the project may have to
make do with small single-roomed buildings to acowdate equipment and training sessions
(Mphahlele and Maepa, 2003: 225).

When selecting an existing community building,sitalso important to consider an appropriate
location for a telecentre. The visibility and accessipilib as many users as possible in the
community is critical to sustainability (Jacobs dddrselman, 2005: 8; Mphahlele and Maepa,
2003: 225). It is advisable to locate a telecentose to main roads or public places such as
shops, schools, and taxi ranks that are easilysaitile to both pedestrians and non-pedestrians.
In cases where it is not possible to implementtiéiecentre in a visible place, a marketing

strategy that focuses on creating awareness gfrthect should be devised.

3.4.19 On-going Monitoring and Evaluation of the Pr  oject

It is crucial to put into practice the monitoringdaevaluation of the rural ICT project process.
The lack of monitoring and evaluation is a sigrfit factor that contributes to rural ICT project
failure (Dymond and Oestman, 2004: 65; Gerster Azimimermann, 2003: 49). The UNDP
(2001b: 18) explains that it is often a complex &ny-term process to understand the impact of
ICT on development and social change in the comiyuniContinuous monitoring and
evaluation play an important role in keeping thejgat on track and revealing the impact on the
rural community. A plan for monitoring and evaloatneeds to be included in planning for the

ICT project from the outset.

Monitoring a project aims to check that the projesctvorking toward achieving its goals, such
that it positively impacts a community. Monitoriegtablishes that the project targets have been
met and are satisfactory (Dymond and Oestman, 268%: In this case, the aim is to inform
stakeholders of the project (community, donors) tha project is heading in the right direction.
Furthermore, it acts as an early warning systethenproject process to rectify and address any
problems incurred in the project before they becdiiffecult to solve (Dymond and Oestman,
2004: 65). The results of monitoring can subsetiy@mable a project to adapt and tailor ICT
services to any changes in demand and circumstaRgeexample, an FAO ICT project called
Futura, was able to determine through monitorireg firofessional skills development was far

more popular than other courses provided in theitrg sessions, thereby creating a focus for
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training (The World Bank, 2003c: 81). It is alsdvesable to consider best practice
characteristics associated with the project asstiisus is monitored (Jacobs and Herselman,
2005: 78).

The monitoring process should not only commendeeatompletion of a project, but should be
an important focus throughout the life of a proj@alyarkhan, 2004: 9). Appropriate staff need
to be selected and trained to monitor and undedstas importance of doing so for the smooth
running of the project. According to Dymond ands@ean (2004: 65), trained staff should
focus on a monitoring function that creates andhia@s a system that comprises:
e an up-to-date and reliable database of all theeptgj facilities and services (service roll-
out status, service quality, and usage statistics),
e a pro-active assessment of performance (througbuane combination of field visits,
and basic user and project owner interviews),
* aprocess for filing and resolving of complaintSidulties and comments
Furthermore, the monitoring process should incafgoregular meetings and discussions (based
on project monitoring reports) among donors, pitogeeners and community members regarding
the project’s progress and impact, and requiredptatians (Batchelor and Sugden, 2003;
Bridges, 2006a; Dymond and Oestman, 2004: 65).ulRegeports that are compiled to show the
project process could, for example, consist of fil®wing categories in Table 4, in order to

keep a record of project development.

Description of infrastructurefequipment s Public phones
installed and in operation + Intarnet access points
« FEftc.
Percent completion % of project complete
Services offered & prices charged * Telephony
(broken down by each service offerad) + PG training
o E-mail
L]

Assisted Internet search
Etc.
Total population cavered (e.g. village)

Type of users
Frequency of use

Description of users and usage

Etc.
Revenue collected + Broken down by services
Monthly operating costs ¢ Rent/ building
+ Salaries

¢« Maintenancefrepair
¢+ Supplies
+« FEtc.

Financial status + Profit/loss

Table 4: Project Status Report (Dymond and Oestmarf004: 66)
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The outcome of the monitoring process at regulages of the project contributes towards
project evaluation that has statistical relevarace] provides feedback for the design of other

projects.

A critical evaluation of a rural ICT project is msificant part of the project process that varies
between different types of projects and usuallyuog@t both the middle and end of the project
(Dymond and Oestman, 2004: 65; TeleCommons Devetapr@roup, 2000: 12). It can be
approached as an adaptable and iterative learmocegs that promotes participation among
project stakeholders. In view of this, evaluateams to enable stakeholders to understand the
change that has occurred in the community as dtresthe project, identify and understand
mistakes and shortcomings of the project, improvepast experience, and influence decision-
making and project policy formulation (Bridges, BaQ UNDP, 2001b: 18). The importance of
this is that evaluation results can eventually hebliphed and organisations with similar
initiatives can then learn from their mistakes, angimote the effectiveness and sustainability of
rural ICT projects (Bridges, 2006a; TeleCommonséapment Group, 2000: 12).

3.5 Classification of the Critical Success Factors

The critical success factors identified work tovgastipporting the different categories or types
of sustainability. The factors discussed can lassified under the different categories of
sustainability that should be developed harmonjowsich that ICT as an enabler in rural
development can have an effective impact on a mwaimunity. This is shown in Table 5.
Some CSFs fall under one category of sustainalilitymost collaborate to support more than
one category of sustainability. On the other ha®8Fs such as ‘simple and clear objectives’,
‘approaching the project in a holistic way’, ‘culiiting an enthusiastic project champion’, and
‘on-going monitoring and evaluation of the projestipport and influence all the categories of
sustainability. This relationship across all catggs of sustainability may not suggest that the
other factors are not as critical but that proj@enagers need to ensure that these factors are
taken into consideration by default, regardlessvbat the objectives of the project may be.
Nevertheless, this suggestion is yet to be prowmeiuture research that investigates the weight
and influence in comparison of each factor in prongpthe sustainability of a rural ICT project.
Another interesting observation from Table 5 is hmwst of the CSFs fall under social and
cultural, and institutional categories of sustailitgh compared to less significance under

economic, political and technological categories.
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CATEGORIES OF SUSTAINABILITY Social and Cultural Institutional Economic/Financial Political Technological
CRITICAL SUCCESS FACTORS
1. Simple and Clear Project Objectives * * * * *
2. Approaching the Project in a Holistic Way * * * * *
3. Using ICT to Enhance Existing Rural Developmédiivities * * *
4. Cultivating an Enthusiastic Influential Projé&fiampion * * * * *
5. Incorporating Socially Excluded Groups *
6. Incorporating/Awareness of Specific ICT Poliayfllencing the
Project * *
7. A Good Understanding of the Local Political Goit *
8. Significant Participation of Community Targeto@ps in the Projec
Process * * *
9. Focusing on Local/Demand Driven Needs * *
10. Building on Local Information and Knowledge &yas *
11. Appropriate Training and Capacity Building *
12. Facilitating Local Content Development * *
13. Existing Motivation and Incentive for ICT Jolla&ement in the|
Community * * *
14. Focus on Economic Self-sustainability - Busin€evelopment
(Entrepreneurship) *
15. Encouraged Local Ownership *
16. Building Local Partnerships * * *
17. Choosing the Appropriate or Right Technology * * *
18. Building on Existing Public Facilities *
19. On-going Monitoring and Evaluation of the Pobje * * * * *

Table 5: Classification the Critical Success Factarinto the Categories of Rural ICT Project Sustainhility
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3.6 Conclusion

Rural areas are faced with barriers that limitrtlaility to use ICTSs, resulting in projects thail fat
different levels, particularly sustainability faii Sustainability is key for the effective cohtriion

of ICTs to rural development, and for that reaserds to be understood and applied to the rural
ICT project process. Categories of sustainabilyeal aspects that need to be considered in a
project implemented in a rural area. These categaio not work in isolation, but must be
developed harmoniously in order to promote ovel@ll project sustainability in rural areas.
Essentially, there are critical factors of susthility associated with these categories that nedakt
incorporated into the rural ICT project processherEfore, the significance of the development of
sustainability implies that the rural ICT projecbpess needs to be receptive to critical factoas th

play a role in promoting the sustainability of fhreject.

The critical success factors show that the effedtiwplementation of ICT projects in rural areay rel
mostly on human/user (community oriented) factoetated to social, political, cultural and
economic influences. It is crucial that the projeam works closely with the rural community to
develop their relationship and trust, and henceimecmore responsive to these human/user factors.
The factors that need to be considered and chaisite of such projects differ significantly from
the approach to development of ICT projects in nu@eeloped countries or regions. Consequently,
an approach toward ICT project management thagnsisve to rural requirements and the critical

factors that promote ICT project sustainability adeé be formulated.
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Chapter 4

Project Management Practice for Rural ICT Project

Sustainability

Chapter Three discussed the concept of ICT project
sustainability in rural areas. This chapter exmsraspects of
ICT project management practice and proposes a intude
guide and promote the sustainability of a rural I@foject.
The proposed RICT-PLC model which incorporates the
practices associated with the CSFs of sustaingbifind the

traditional phases of a project life cycle is deked.
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4.1 Introduction

The implementation and management of rural ICTqmtsj requires an approach that is sensitive to
rural requirements and the critical success factibas promote ICT project sustainability. The
application of appropriate ICT project managemaeanicice in a rural environment improves the
capability of a project to be sustainable and hdmee an effective positive impact on the rural
community. The aim of this chapter is to explospexcts of ICT project management practice and

propose a model to guide and promote the sustdityadfia rural ICT project.

The discipline of project management and the amhremassociated with it are explored to set some
background for the research. The chapter thencame and describes the importance of
understanding the project’'s environment, partidylazonsidering the critical success factors
associated with promoting sustainability in the ismvment. The complexity of the environment
implies the need for a project to be operated iasph called the project life cycle. Appropriating
project management practice for rural ICT projecdtainability is therefore examined, adapting the
traditional project life cycle to a rural ICT proje The phases of the Rural ICT Project Life Cycle
(RICT-PLC) are then explored in terms of the caltisuccess factor practices that should be applied
in each phase to promote sustainability. Subselyutie RICT-PLC is briefly reviewed. Finally,
the findings are summarised and it is concluded itharder to have a better understanding and
application of the life cycle through which rur@T projects progress, a real-life interpretativeeca
study investigation needs to take place to revkal dpproach adopted for implementing and

managing existing rural ICT projects toward promgtsustainability.

4.2 Defining Project Management

Development organisations instigate a variety ajguots with the aim of achieving strategic
development goals within countries. Generally jgots can be defined in terms of their distinctive
characteristics and can be summarised ‘@stemporary endeavour undertaken to create a uaiqu
product or service”(Project Management Institute (PMI), 2000: 4A project is temporary in
nature, in that it has a definite beginning ancead. The end of the project will occur either when
the project’s objectives have been achieved, omwhis clear that the project objectives cannot be
met, or the need for the project no longer existsia terminated. Temporary in this sense does not
apply to the product or service that is createdhieyICT project. The project has social, economic,

and environmental impacts (sustainable impactd) faraoutlast the projects themselves, bringing
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into context the concept of project sustainabi(MI, 2000: 5). A project is also unique as the
product or service it creates is different from anlyer project or service. For example, in a rural
community project, there are needs and constrapeific to a community, which shape the
objectives to be achieved in that particular prgjaad may be significantly different from that of

another community.

Project management constitutes tlapplication of knowledge, skills, tools, and tedures to
project activities to meet project requiremen{®MI, 2000: 6). It can be considered as a form of
management that provides a single point of integratesponsibility toward achieving project
objectives effectively/safely under the triple cmamt (Association for Project Management Group
(APM), 2000: 14; Schwalbe, 2006: 7). The triplestaint is associated with the different ways in
which a project is limited by itscope(what work will be done)time (how long it will take to
complete the project), armbst(budget to complete the project) goals. A projeehager needs to
balance, and in some cases make trade-offs betivesa competing goals in order for a project to
be successful. However, other elements, partigulguality, play a significant role in meeting
project requirements (Schwalbe, 2006: 8). Quabktya key factor, especially in meeting the
requirements of a rural community for instanceagwoject may be rejected or not be sustainable
where the project implementation has not made &rteb meet local requirements. Therefore

some people also refer to the Quadruple Constoéiptoject management.

In general, a project manager should not only sttivmeet scope, time, cost, and quality goals, but
importantly facilitate the entire process to meet the expectations aedsnef the people involved

and affected by the project (Schwalbe, 2006: 9)is s known as integration management.

4.2.1 The Project Management Framework

The PMI Project Management Body of Knowledge (PMB@kKovides a structure to explain project
management. This structure is called the Projesmddement Framework as illustrated in Figure 5.
The key elements associated with this frameworHude stakeholders, project management
knowledge areas, project management tools and itpeds) and the contribution of successful

projects to the enterprise.
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Project Portfolio
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Figure 5: The Project Management Framework (Schwalbk, 2006: 9)

Stakeholders They include those people who are involved iraffected by the project such as a
project sponsor, the project team, rural peopld, @mmunity leaders. They often have different
and sometimes conflicting needs and expectatiotBeoproject. These needs and expectations are
important through the life of the project, requirithe project manager to develop good relationships
with stakeholders to understand their requireméBishwalbe, 2006: 10)

Project Management Knowledge Areas These describe project management knowledge and
practice in terms of their component processes (PBI00: 7). There are nine knowledge areas as
defined by the PMI, which are categorised as eithee knowledge areas or facilitating knowledge
areas (Schwalbe, 2006: 11). The core knowledgasalead to specific project objectives and
include project scope, time, cost, and quality ngan@ent, the quadruple constraint. A brief
description of these areas is as follows:

1. Project Scope Managementolves processes associated with defining andlagiag all the
work which is to be accomplished for the projectb® successful. This assists project
stakeholders to understand what product or sethie@roject will develop and the processes
involved in assisting that development. The nm@iocesses involved are scope planning,
scope definition, creating a Work Breakdown StrietfWBS), scope verification, and scope
control. (Schwalbe, 2006: 169)
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2. Project Time Managemeig associated with processes that ensure theyticoshpletion of
the project. The main processes involved in attelgpto achieve timely completion are
project activity definition, activity sequencing;teity resource estimating, activity duration
estimating, schedule development, and scheduleato(chwalbe, 2006: 203)

3. Project Cost Managementonsists of the processes required to ensure tbgcp is
completed within the approved budget. A projechatger needs to meet stakeholder needs
and expectations, while continuously striving tduee and control project costs. The three
main processes involved are cost estimating, cedgdting, and cost control. (Schwalbe,
2006: 251)

4. Project Quality Managememivolves processes to ensure that the projedfiestithe stated
or implied needs for which it was undertaken. Than processes are quality planning,

quality assurance, and quality control. (Schwal®§6: 293)

The facilitating knowledge areas constitute thecpsses which assist in achieving the project’s

objectives, and include human resources, commuaicatrisk, and procurement management.

5. Project Human Resource Managementolves processes that ensure the effective use of
people involved with the project. It includes ploject stakeholders, and consists of the
processes of human resource planning, acquirimgjaqt team, developing the project team,
and managing the project team. (Schwalbe, 2006: 345

6. Project Communications Managemenhvolves the timely generation, collection,
dissemination, and storage of project informationThe four main processes of
communication management are communications plgnninformation distribution,
performance reporting, and managing communicatiorgy stakeholders. (Schwalbe, 2006:
388)

7. Project Risk Managemenglates to identifying, analyzing, and respondmgisks related to
the project. The six major processes in risk manant are risk management planning, risk
identification, qualitative risk analysis, quantita risk analysis, risk response planning, and
risk monitoring and control. (Schwalbe, 2006: 429)

8. Project Procurement Managemesunstitutes acquiring goods and services from dettie
organisation, in order to attain project scope.e Timjor processes are planning purchases
and acquisitions, planning contracting, requestsgller responses, selecting sellers,
administering the contract, and closing the conti&@chwalbe, 2006: 471)
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9. Project Integration Managemeroordinates all the other management project kedgd
areas so that they can work together throughoupribject lifecycle to complete a successful
project. The seven main processes of project ategn management are: develop the
project charter, develop the preliminary projecbme statement, develop the project
management plan, direct and manage project executimnitor and control the project

work, perform integrated change control, and ctbeeproject. (Schwalbe, 2006: 471)

Project management is integrative in nature, im @imaaction or decision in one area usually affects
other knowledge areas. The management of theseaations requires that a trade-off be made
between the project’'s scope, time, and cost (tipeticonstraint), and in some cases the other
facilitating knowledge areas. Project managemanttberefore be viewed as a number of related
processes associated with the interactions betkeewledge areas, which can be organized into
five groups (Figure 6) (PMI, 2000: 30; SchwalbeQ@072):

» Initiating Processesidentify and instigate a project or phase. #titin takes place at each
phase of a project life cycle and relates to defrthe business need, who will sponsor the
project, and who will take role of project manager.

* Planning Processesdevising and maintaining project objectives aradtisg the most
appropriate scheme that ensures the project a@dréss organisation needs. Project teams
often revise project plans during each phase optbgct life cycle, in order to account for
any changing conditions on the project.

» Executing Processesoordinating people and other resources to aautythe project plan to
produce the required project results.

* Monitoring and Controlling Processergegularly measuring and monitoring project pregre
or performance against the plans, and taking ctiveeaction when necessary.

» Closing Processedormalizing acceptance of the project or phase efficiently bringing it
to an end.

The result or outcome of a process group often esothe input to another, hence linking the
process groups (PMI, 2000: 30). The central pmcgsups, planning, controlling and executing,
however, are linked iteratively as illustrated ilgl¥e 6. For instance, ‘planning’ will provide
‘executing’ initially with a documented project plabut will later (as a result of monitoring)

provide updates to the documented plan as thegtrpjegresses. Furthermore, the process groups
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are not discrete one-time events, but instead aeelapping activities that occur throughout the

project at varying levels of intensity (Figure 7).

Initiating
Processes

Planning
Processes

Controlling
Processes

Executing
Processes

Closing

Processes

Figure 6: Links among Process Groups in a Phase (RAM2000: 31)
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Figure 7: Level of Activity and Overlap of ProcessGroups Over Time (Schwalbe, 2006: 73)

The main activities of each process group can b@pet to the nine project management
knowledge areas. Appendix C displays the 44 ptoj@magement activities, the process groups in

which they are distinctively completed, and thewlealge areas in which they feature.
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Project Management Tools and Techniquesassist project managers and teams in carryingheut
processes associated with the nine knowledge afe@sexample, Gantt charts and project network

diagrams are popular tools and techniques usethiermanagement.

The PMBOK Project Management Framework, which wagetbped and is the standard approach
in the United States (US), is just one of the $tmexl approaches to managing projects devised by
the Project Management Institute. Nevertheless, ilportant to be aware of other approaches to
project management, and their possible applicatmrthe rural context. One other common
structured approach that has become the standattiddUnited Kingdom (UK) is the PRINCE2

(Project in Controlled Environment) project managetrapproach.

The Contribution of Successful Projects to ProjectManagement Base Many projects
contribute to the project management knowledge ,besgecially through lessons that have been
learned from successful or sustainable projectseirivital contribution can assist in improving the
theory and practice of project management. An @tans the 2001 Standish Group study that
reveals factors, called the CHAOS Ten (revisedj #ignificantly contribute to the success of a
project. Each factor has been weighted accordingstinfluence on the project’s success, with
higher points indicating lower project risk, as plésyed in Table 6 (The Standish Group
International, 2001: 4). A project may not requatefactors in order to be successful, howeveg, th
more the factors are present in the project’s exgsgatthe higher the level of confidence. The first
CHAOS Ten were introduced in the 1994 study, wilerunvolvement having highest weighting,
followed by executive support (The Standish Grogpernational, 1994: 5). The latest report
(2001), however, indicates executive support asinigathe highest weighting, which is then
followed by user involvement. This does not neasglgs mean user involvement is now less
important in projects, but instead that executivpp®rt significantly influences some of the other
factors, such as having an experienced project ganaroviding clear business objectives, using
standard software infrastructure, and adapting rendb methodology (Schwalbe, 2006: 14; The
Standish Group International, 2001: 4). Good mtogeope and time management are related to the
other factors of applying firm basic requirementsinimizing scope, and achieving reliable

estimates.

The relative importance of the revised CHAOS tectdis may vary among different types of
projects, and countries, especially in relatiorthteir diverse culture compared to the U.S.A. For
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example, a 2004 survey in China discovered thattiogiship management was viewed as a top
success factor for information systems, whereathenU.S.A it is not mentioned as a significant
factor (Schwalbe, 2006: 15).

The CHAOS Ten Factors Weight
1. | Executive Support 18
2. | User Involvement 16
3. | Experienced Project Management 14
4. | Clear Business Objectives 12
5. | Minimized Scope 10
6. | Standard Software Infrastructure 8
7. | Firm Basic Requirements 6
8. | Formal Methodology 6
9. | Reliable Estimates 5
10. | Other 5

Table 6: The Revised CHAOS Ten (The Standish Groupternational, 2001: 4)

The critical success factors (CSFs) for rural 1G®jgct sustainability identified in Chapter 3 relat
to some of the CHAOS Ten of the 2001 report. Thedrtance of each factor in rural ICT project
environments may, however, differ from those of enoestablished information systems
organisations (in more developed regions) on wiineh Standish group survey focused. This is
shown by the proposed link in Table 7 where onlye fof the CHAOS Ten can relate to the
identified CSFs for rural ICT project sustainalyilitNevertheless, a comparison between these two
types of information technology environments cak Is¢ made, and a proposed illustration of the
link between the critical success factors of ru@l project sustainability and the CHAOS Ten is
shown in Table 7. This linkage indicates the intpoce of applying appropriate project
management practice that is sensitive to theserfatd promote the success or sustainability of the
rural ICT projects. In Table 7, it is notable tmabst of the CSFs relate to the CHAOS Ten factor
‘user involvement’, which signifies the need todscon community involvement in rural projects,
as the environment is reasonably community-orientédrthermore, the focus on user involvement

does not necessarily mean rural ICT projects canaenon this factor, but that this factor has
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increased complexity and can be broken down intthéu factors related to user involvement that

are specific to rural projects.

CHAOS Ten Factor Critical Success Factors for Rural ICT Project Sustainability
1. Executive Support (relate to A Good Understanding of the Local Political Context
political leadership in the

community)

2. User Involvement e Cultivating an Enthusiastic Influential Project @h@ion

« Incorporating Socially Excluded Groups

« Significant Participation of Community Target Graup the Project
Process

¢ Facilitating Local Content Development

e Appropriate Training and Capacity Building

* Building Local Partnerships

3. Experienced Project Management  —

4. Clear Business Objectives e Simple and Clear Project Objectives

5. Minimized Scope * Building Local Partnerships

6. Standard Software Infrastructure -

7. Firm Basic Requirements * Focusing on Local/Demand Driven Needs
¢ Building on Local Information and Knowledge Systems
8. Formal Methodology *  On-going Monitoring and Evaluation of the Project

9. Reliable Estimates —

10. Other -

Table 7: Comparison of the CHAOS Ten and Critical Siccess Factors for Rural ICT Project Sustainability

4.2.2 The PRINCEZ2 Project Management Approach

The original version of PRINCE was developed by @®ntral Computer and Telecommunications
Agency (CCTA) in 1989 for IT based projects, and haw become de factostandard for project
management in the UK (McManus and Wood-Harper, 2038). Subsequently, the PRINCE2
version was introduced, which was designed to pma@te the requirements of users and enhance a
method toward a generic best practice project memagt approach for different types of projects.
PRINCE2 focuses on a process-based approach tecpropnagement where a process is defined
with its key inputs and outputs together with thigjeatives and activities to be carried out
(McManus and Wood-Harper, 2003: 137). Accordingtie APM Group (2006), PRINCEZ2 is
structured around:
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An organised and controlled start, that is, appaberplanning before the project is
undertaken

An organised and controlled middle, which ensur@sagect is continuously organised and
controlled

An organised and controlled end or completion efgioject

A project is divided into manageable stages so thsburces can be controlled efficiently with

regular progress monitoring throughout the projecThe PRINCE2 approach is driven by the

Business Case, or in the case of a rural commuttity, Community Case. This takes into

consideration the community’s justification, commént and rationale for the project’s deliverables

or outcome (McManus and Wood-Harper, 2003: 13%)is €ase is regularly reviewed together with

the project’s progress to ensure that the needobjedtives of the community, which are prone to

change, are still being met.

The processes in the PRINCE2 approach includersjaatproject, directing a project, and planning

and managing. The components associated with firesesses are (McManus and Wood-Harper,
2003: 138):

1.

Organisation: based on a customer/supplier environment whengstomer wants a service
or product which the supplier provides. Theretaree key roles that combine to form the
project board. These are the senior user and Bxeonho make up the customer (user)
organisation, and the senior supplier (represerttiegsupplier organisation). The project
board is continually updated on the progress ofptfegect, together with project assurance
which provides independent assurance to the bodite PRINCE2 approach emphasizes
committed user and customer personnel involvement.

Planning: There are two important aspects of planning, iyaProject and Stage Plans, and
Product-based Planning. The project plan idestifiee ultimate goals, the stage plan shows
in detail each stage in turn, and the product-bg@éaa considers the outcome (products) of
tasks within the project. An exception plan wiB@be drawn up where forecasts show that
the project may exceed its tolerance.

Controls: reviewing and assessing the project from intiatio closure to ensure the project
is being delivered as planned.

Stages each project is divided into a number of decigimints which define stages. The

initiation stage is mandatory, but other stagettikat suit the project are later chosen.
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5. Risk Management In PRINCEZ2, an effort is made to manage busimess and project
risks. Business risks are where the resultinggotapr service may not deliver the intended
benefit. Project risks occur when the project’gitglto deliver on time and within budget is
threatened.

6. Quality in a project environment: monitoring all aspects of the project’s performamnd
products/services to ensure the project satidiiesieeds and objectives of the community.

7. Configuration management As PRINCE2 is associated with a central them@rofiuct-
based planning, there needs to be the proper mamegeof products through version
control and change. Products are classifiednasagemen{created for the purpose of
running the project, like reportsjuality (standards and quality criteria) amsgecialist
(designed to deliver the benefit to be used byetiteuser).

8. Change Controt in the case of an exception reported on a paaticstage, the project
manager needs to be prepared with detailed planth& stage that are subject to strict
change control. Change control is linked to camf@gion management through specialist
products, where request for a change requires aficaitbn to a product, or when a product
is incorrect and does not meet the need.

The PRINCE2 methodology defines specific respolisés for key project participants which
include the project steering committee, users,gotojnanagers, systems analysts, programmers,
quality control specialists, and the contract manag Figure 8 displays the structure of PRINCEZ2,
together with the roles of participants, and thegeaof documents produced over the project life
cycle (McManus and Wood-Harper, 2003: 144).

The PRINCE2 approach and PMBOK Project Managemeamé&work are often viewed as two

separate approaches to project management. Howaeease study of Getronics done by the APM
Group views the PMBOK Project Management Framewamll the PRINCE2 methodology as

complementary in nature, and not necessarily ater methods of project management (APM
Group, 2003: 6). PMBOK is seen as a combinatiorgerierally accepted project management
knowledge and principles that provide a rich refieee (encyclopaedic source of information) in

practice. PRINCE2, on the other hand, is a prebassed project management method that
describes in detail the different activities tofpen. Therefore PRINCE2 and PMBOK can be
combined through!the application of PRINCE2 processes and in the wf the PMBOK®

knowledge areas as reference material augmenteth®yPRINCE2 componentfAPM Group,

Page 89



Chapter 4: Project Management Practice for Rur@lP@oject Sustainability

2003: 8). There appears to be a great deal otaget between the two methods, considering the
aspects that are emphasized (Eastoe, 2006).

d— — . i el U
PL e MP
! = . » Managing
Plan Ing i pProcuct

Figure 8: PRINCE Structure (McManus and Wood-Harper, 2003: 144)

4.3 The Project’'s Environment

An ICT project cannot operate in isolation from etsvironment, but is significantly influenced by
and simultaneously influences the characteristidh@micro and macro environment in which it is
implemented (APM, 2000: 16; PMI, 2000: 14; Saad:n@i and Greenwood, 2002: 623; Schwalbe,
2006: 40). Each project is unique to its environtnerhich comprises both the internal and external
environment such as cultural, social, politicabrea@mic, regulatory, and ecological. A project team
needs to understand the environment in which tlogeglr is implemented such that appropriate
mechanisms can be shaped to promote the successustaghability of the project. In the case of
this research study, the project team needs torstathel the rural environment and the factors that

influence the project’s objectives.

It can be inferred from Schwalbe (2006: 40) thabrider for a project to truly meet the needs of the
community, it should be viewed holistically and emstood in the greater rural community context.

The systems approach to project management desdhiz holistic view of a rural ICT project
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using systems philosophy, systems analysis, artdragsmanagement. A systems philosophy is an
overall model that assists in understanding howl@h project can relate to the whole rural
community to fulfil some purpose. Systems analysiss a problem solving approach to define the
project scope, divide it into components, and tidemtify and evaluate its problems, opportunities,
constraints and needs. Lastly, the systems mareageapproach would consider the key business,
technological and organisational issues relatinthéorural ICT project life cycle, so as to ideyntif
and satisfy key stakeholders and do what is beshéowhole community (Schwalbe, 2006: 41). In
the case of a rural community, these three aspafctsystems management can be viewed as
economic, technologicalindrural societyissues respectively:

» Economic issues relate to the production, management, aedofi resources in the rural
community, especially considering rural developmetot meet their livelihood needs
effectively. Possible questions that are askedroBgg economic issues include: who will
sponsor the project? How much will it cost the camity? What will the economic impact
be on rural livelihood activities?

» Technological issues relate to the choice in technology in diqdar rural environment.
Appropriate technology should be chosen, which sugpghe specific rural ICT project and
alleviates the factors that influence its implenation negatively. Typical questions that can
be asked regarding technological issues includeat@®T application modes will be used,
for example, wireless? How will the rural infrastture affect Internet access? Will there be
open source software development or deployment?

 Rural Society issues relate to social, cultural and politicaduiss that shape a rural
community. These are normally soft, people-relat=dies that significantly influence a
rural ICT project. Possible questions that areedslegarding rural society issues include:
Who in the community will be directly affected blyet project? Which target groups will
represent the community in the project? What trgjrand capacity building will take place?
What political influence exists?

Most narrowly-focused projects tend to concentratethe technological issues of a rural ICT
project, particularly on cutting edge technologgtthan be implemented in rural areas which often
lack certain infrastructural requirements (eledyictelecommunication networks and geographical
constraints). However, the rural environment isnptex, and more significantly affected by

economic and rural society issues. If these issmedgnored or taken for granted in a rural ICT

project, the ability of the project to be succeksiusustainable will be limited. Project managers
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therefore need to consider all these issues haltiand keep in mind the specific interests and
needs of the rural community in relation to theatality and sustainability of the technology. The
holistic systems management approach for rural p@ject sustainability is illustrated by adapting
Schwalbe’s (2006: 41) Three-Sphere Model for Systdtanagement. Figure 9 incorporates the
categories of sustainability discussed in Chapt@o8ial, cultural, institutional, economic, pati,

and technological sustainability), which considgtical success factors that are necessary to deal

with and manage the issues that characteriseenv@onments.

As economic and rural society issues combined tWhi¢ghcategories of sustainability are integrated
into project planning (instead of unduly focusingtechnology issues), projects can be viewed as a
series of inter-related phases that promote prgastainability in a complex rural environment.
Schwalbe (2006: 53) suggests that because pr@petate in a system and entail uncertainty, it is
good practice to divide the project into severahg@s. These phases make up the Project Life

Cycle.

CULTURAL

———

SOCIAL POLITICAL

Rural
Society

INSTITUTIONAL TECHNOLOGICAL

~ -
‘———‘

ECONOMIC/FINANCIAL

Figure 9: The adapted Three-Sphere Model incorporahg the Categories of Rural ICT Project Sustainabity
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4.3.1 The Project Life Cycle

The project life cycle is essentially a collectiminphases in a project. Project life cycles inayah
define (Schwalbe, 2006: 53):

“...what work will be performed in each phase, whativkerable will be produced and when,

who is involved in each phase, and how managemémontrol and approve work produced in

each phase.”
A project life cycle is designed to define the lmegng and the end of a project with each phase
marked by the completion of a verifiable work prodwa deliverable (McManus and Wood-Harper,
2003: 25; PMI, 2000: 12). Aeliverablein this case refers to a product or service, ich report,
training session, feasibility study, or elicitedjug@ements that are produced or provided as paat of
project. The level of resource needs and unceytahthe project varies as the project progresses
with time (Schwalbe, 2006: 53). The early phadab e project life cycle are characterised by low
resource needs and a high level of uncertainty evpesject managers have a greater opportunity to
influence the project’s final product/service clweaistics. Subsequently, more resources are
needed and the certainty of the project improvemduhe middle phases of the cycle. The final
phases concentrate on ensuring the project regeirenare met and the completion of the project is

approved by the project sponsor.

The general theoretical phases that traditionatikenup the project life cycle are often referred to

as Concept, Development, Implementation and Closedoabuschagne and Brent, 2005: 162;

Schwalbe, 2006: 54). The first two phases (coneapt development) are collectively known as

Project Feasibility and focus on the planning of the project, whetbadast two (implementation

and close-out) that focus on delivering the actwaject work are referred to 8oject Acquisition

(Figure 10) (Kerzner, 2003: 69; Maylor, 2003: 28thbd123, 2006; Schwalbe, 2006: 54):

1st. Concept includes activities that describe the projechgdiigh level or summary plans

which define the need for the project and its ulyitey concepts, and may include
activities to initiate the project. It is deterradh at this stage what the project is all
about, the reason for and intentions of its existeas it progresses. A preliminary
evaluation of a project idea is undertaken. Tloeeef project possibilities and
alternatives to problems are explored. Most ingaly, there is a preliminary analysis
of the risk and resulting impact on time, cost, pedformance requirements in addition

to the potential impact on community resources.m@a deliverables of this phase
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2nd.

3rd.

4th.

include the creation of a business case, undegatdra feasibility study, preliminary
cost estimate, a high level work breakdown strectQ/BS) for project scope, the
appointment of a project team, and the establisimia project office. Fundamental
guestions: What is to be done? Why is it to bee@on

Development proceeds after the concept phase and is assbaiatle more detailed

project plans, a more accurate cost estimate, anora thorough WBS. Elements of the
conceptual phase are refined together with a filemiification of the resources required.
The purpose of these plans is to clearly identifypeoject phases, activities and tasks,
and allocate adequate resources and finances tprtiject. Fundamental questions:

How will it be done? Who will be involved in eaphart? When can it start and finish?

Implementation: Each activity and task listed in the project planexecuted in this
phase. Sample deliverables of this phase inclbdecteation of a definitive or very
accurate cost estimate, required work is deliveaed, performance reports are provided
to stakeholders. Additionally, a series of projenagement processes take place to
monitor and control the deliverables of the prajethe process, for instance, includes
the monitoring and control of project time, costjaliy, change, risks, issues,
procurement, customer acceptance, and communisatidhne bulk of the project team’s
effort is spent in this phase. Fundamental questitmw should the project be managed

on a day-to-day basis?

Close-out All project work is completed and there shoulel customer acceptance.
This phase therefore involvéseleasing final deliverables to the customer, hamy
over project documentation, terminating supplientcacts, releasing project resources,
and communicating the closure of the project tostdlkeholders”(Method123, 2006).

It is also advised to undertake a post implementatéview to quantify overall project
success and document project experiences and $eksamed for future projects. This
provides a significant input to the performancesaobsequent projects. Fundamental

guestion: How can the process be continually impdGv
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PROJECT FEASIBILITY PROJECT ACQUISITION
CONCEPT DEVELOPMENT IMPLEMENTATION CLOSE-OUT

Sample
deliverables( Management plan Project plans Last work package Completed work
for each
phas:

Preliminary cost estimate Budgetary cost estimate Definitive cost estimate shes learned

2-level WBS 3+-level WBS Performance reports Custoatceptance

Figure 10: Phases of the Traditional Project Life @cle (Schwalbe, 2006: 55)

The project life cycle establishes a desired lefemanagement control and links the on-going
operations of the organisation appropriately (MchMgaand Wood-Harper, 2003: 25; PMI, 2000: 12;
Schwalbe, 2006: 54). Each phase of the projedstebe completed before moving onto the next
stage. According to the PMI (2000: 11) the conolusof each phase of the project life cycle is
associated with a review of deliverables and ptgecformance thus far. This helps to determine if
the project should continue into its next phase] also detects and corrects errors efficiently.
Before moving onto the next phase, deliverableghef previous phase are usually approved.
However, in some cases a subsequent phase maygregio the approval of the previous phase.
This overlapping of phases is referred tdess tracking and usually occurs when the risks involved

are deemed to be acceptable.

The number of phases in a project life cycle cary \@etween industries or different types of
projects because of the complex nature and diyeasiprojects, where most have four or more,
while some have nine or more phases (Kerzner, 2083McManus and Wood-Harper, 2003: 25;
PMI, 2000: 13; Schwalbe, 2006: 56;). Labuschagme Brent (2005: 162) name some project life
cycle approaches as control-oriented models, guatiented models, risk-oriented models, as well
as those specific to a company. Table 8 summaseesn proposed generic life cycle phases in a
project (Labuschagne and Brent, 2005: 163). Targegc project life cycle may be tailored to suit a
particular project, and in some cases, phases itsayb& combined. Regardless of the specific

phases of the project life cycle, it is good preaetio realise that projects have phases that connec
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the beginning to the end of the project, and hgmowide a measure of the project’s progress

towards achieving its goals (Schwalbe, 2006: 56).

Phase names

Alternative names

Description of phase

Idea generation

Pre-feasibility

Feasibility

Development and execution

Commissioning

Launch

Post Implementation Review (PIR)

Proposal
Concept
Initiation
Ideation

Initial investigation
Initial assessment

Preliminary investigation

Evaluation
Research

Detailed investigation
Definition

Business case
Evaluation
Authorization

Implementation
Realization
Production
Construction
Build

Develop and test

Trial
Beta test
Validation

Release
Completion
Implementation
Handover
Acceptance

Business review
Project audit
Post project review

In this phase the idea for a new project is generated and the initial proposal
that describes the business need must be prepared. This phase does not
require a formal project plan

The goal of this phase is to evaluate the existing proposal in terms of
financial, operational and technical viability as well as against the
company’s strategy. Overlapping or synergy with other projects should also
be checked out

The optimum solution to address the business need must be identified and
defined. All areas of this solution must be analyzed and assessed to
determine killer concerns and risks

This phase involves design, development, creation and building of the
chosen solution. The supporting system, manuals, business processes and
training for the solution must also be developed during this phase

In this phase the solution is tested in an operational environment. The
purpose is to validate the acceptance and capabilities of the solution

The project is handed over to the business units and thus released to the
operational environment during this phase. This phase also marks the
beginning of operational support

After sufficient time (9-15 months) the project should be assessed to
determine if the benefits were delivered and what the impact of the project
was on the business. Lessons learned should be captured for future
reference

Table 8: Life Cycle Phases in a Project (Labuschagnand Brent, 2005: 163)

As projects follow a life cycle, so do products lf&albe, 2006: 56). It is also important to
understand the phases of products for good projacagement. The difference between the project
and product lifecycle lies in the fact that thedarct life cycle differs for each product. The e;

life cycle on the other hand remains the same,rdéggs of the specific product being produced.
Software development projects for example, areaatsual with a systems development lifecycle
(SDLC) that describes the phases involved in dewetp information systems. According to
Schwalbe (2006: 57), the development of softwageiires that project managers modify traditional

project management methods, depending on the wplarticoroduct’s lifecycle.  Systems

Page 96



Chapter 4: Project Management Practice for Rur@lP@oject Sustainability

development lifecycle models could therefore beliotere or adaptive. The models are described
as follows (Schwalbe, 2006: 57):

» ThePredictive Life Cycle clearly articulates the scope, and accurately ptedhe schedule
and cost of the project. A large portion of theject effort is spent attempting to clarify the
actual requirements of the entire system and isi@d by the design of the system. Often,
the users are unable to experience any tangibldtsesf the software for a comprehensive
period of time. Examples of predictive models ia fystems development life cycle (SDLC)
include the waterfall life cycle, spiral life cy¢lancremental build life cycle, and the rapid
application development (RAD) life cycle.

* TheAdaptive Software Development (ASD) (or Agile Softare Development) life cycle
on the other hand, assumes an adaptive approathefailevelopment of the software as the
requirements cannot be clearly articulated in #myestages of the project. Projects that use
this approach tend to be mission driven and compdnesed, use time-based cycles to meet
target dates, develop requirements using an eradipproach, practice risk driven
development, and are change tolerant in addressitp incorporating risks rather than
mitigating them. Two common examples of the ASDe litycle include Extreme

Programming (XP) and Scrum.

Some authors question the rules and guidelinesraditionally for information systems projects.
Table 9 shows the difference between privileged amarginalised methodological systems
development processes proposed by Abrahamsson, Ralokainen, and Warsta (2002: 9).
Privileged methods tend to use commonly acceptedegses (known as plan-driven traditional
systems development), while marginalised methods associated with adaptive software

development methods that are flexible and adaghte¢@hanging project environment.

Process oriented systems development is commordyacterised by the initial development of
requirements that remain frozen and completelydddiefore design and implementation take place
(McCauley, 2001 in Abrahamssehal, 2002: 10). This approach is not always feasilé hence
there is a need for a more flexible and adaptableraach which allows for late changes in
requirement specifications. The adaptive softwdegelopment approach therefore aims to be
flexible through practicing how to handle changgginating from the environment, throughout the

project’s life cycle.
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Privileged Methodological Text Marginalised Methoalogical Text
Information systems development is:

A managed, controlled process Random, opporturpsticess driven by
accident

A linear, sequential process Processes are sinewitesn overlapping and
there are gaps between

A replicable, universal process Occurs in compjetelique and idiographic
forms

A rational, determined, and goal driven process dtlaged, compromised, and capricious

Table 9: Some Differences of the Privileged and Mainalised Methodological Information Systems Devefiment

Processes (Abrahamsson, Salo, Ronkainen and Warsg(02: 9)

The phases of a rural ICT project life cycle mayyvsignificantly from the traditional project life

cycle that was initially developed for differentdustry environments. Nevertheless, rural ICT
projects could still learn and adopt approachesd uséndustry, to deal with the complexities of the
rural environment. Project management that is iseasto the rural environment should be

practiced appropriately in each phase of the ptdijeccycle.

4. 4 Appropriating Project Life Cycle Practice for Rural ICT Project
Sustainability

Project management that is appropriate to the emalronment needs to be practised in order to
promote ICT project sustainability. The impleméiata of an ICT project in rural areas may
naturally apply project management knowledge, wdretihom the PMI PMBOK guide or the
PRINCEZ2 approach. However, it is important that dpproach to project management is receptive
to the concept of sustainability, such that an I@®ject may contribute significantly to rural
development activities. Therefore, sustainabifibould be considered in every aspect of project

management, including every stage of the projéeticle.

An important aspect of a rural ICT project is thia¢ project should meet the local needs of the
community, and the appropriate mechanisms whictsiden critical success factors for promoting
sustainability should be applied. A rural ICT g should produce quality products or services
that specifically satisfy the stated or impliedalurequirements such that it does not compromise
future users or generations from benefiting frora project’'s impact. A project team therefore

needs to develop a good working relationship wi &takeholders in the community to understand
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what their stated or implied needs are (Schwall®d®62293). The extent to which appropriate
project practices that consider the critical susckstors of rural ICT project sustainability are

applied may reveal the potential of a project fagtainability in a rural area.

The nature of project management has changed #iecd960s, with most projects in the new
millennium adopting a far more informal approaclarelcterised for instance, by less paper work
and the reliance on techniques such as checktisenid-of-phase reviews (Labuschagne and Brent,
2005: 161). A formal approach may have been tdkengranted in the implementation and
management of a rural ICT project, thereby jeoamdi the success and sustainability of the
project. Rural ICT projects may have adopted th@ept life cycle to guide the operation and
management of the project; however, there are Epgdas of the project that need to be considered.
These kinds of rural ICT projects differ signifi¢hnfrom projects in industry, particularly with
regard to the complex rural environment (Figurer@which they are implemented. Rural ICT
projects are confronted with barriers and challengelCT use in communities, hence threatening
the success or sustainability of projects. Viewingal ICT projects only in the confines of PMI or
PRINCE2 project management is too narrow an apprdac developing countries (Saad al,
2002: 618). Project management across the prifjeatycle needs to be strongly associated with

practices that contribute toward ICT project susthility.

This research has identified that there are ctitfeators that need to be considered when
implementing ICT projects in rural communities. €Bk critical success factors aim to alleviate and
limit the influence of the challenges associatethWwCT use in rural communities. The phases
across the rural ICT project life cycle need to agsulate the critical success factors of
sustainability that are sensitive to the complerlranvironment. Rural ICT projects need to baild
set of guidelines in relation to the implementatioh projects that incorporates the CSFs of
sustainability. Each critical success factor soagated with practices that can be applied tddbe
phases of the traditional project lifecycle, hermeating a Rural ICT Project Life Cycle that

promotes sustainability in the rural community.

4.4.1 Proposed Phases of the Rural ICT Project Life  Cycle

The proposed Rural ICT Project Life Cycle (RICT-BLE initially adapted from the traditional
project life cycle. As mentioned earlier, the nmnbf phases in a project life cycle vary between

industries or different types of projects becaust® complex nature and diversity of projects. An
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initial proposal of the RICT-PLC model thereforeapts the simplistic traditional project life cycle
phases in the preliminary development of the modBhe traditional project life cycle has been
applied in a variety of industries, but eventualppropriated to the industry context. A furthal+e
life investigation of rural ICT projects may reveahke actual phases typical of rural ICT projects.
Nevertheless, an important aspect to considerrmmpting the sustainability of a rural ICT project
once it has been handed over to the community ignertake a post implementation review
through continuous monitoring and evaluation of pheject (Labuschagne and Brent, 2005: 163).
This phase confirms the impact and benefits ofptiogect over a period of time, after project close-
out. Therefore, the phases of the preliminary psed RICT-PLC model consist of Concept,
Development, Implementation, Close-out, and Pogilémentation Review, where the processes
that fall under these phases are naturally appdiedrural ICT project (Figure 11).

The practices that relate to the CSFs of sustdityalieed to be incorporated into the relevant
phases of the rural ICT project life cycle in ortiepromote the sustainability of the project. 8om
CSFs practices are also associated with the nioelkdge areas of project management developed
for the PMI PMBOK guide, which describes projectnragement knowledge and practice in terms
of their component processes, and processes IPRIBICE2 approach (McManus and Wood-
Harper, 2003: 138; PMI, 2000: 7). Figure 11 idessi the specific critical success factors
(according to CSF section number in Chapter 3) fdddunder each phase of the RICT-PLC. The
CSF practices associated with each phase prodligerdbles as the project progresses. Although
each phase produces standard project managemeplesdeiiverables, there are also sample
deliverables specific to a rural ICT project. Téesmample deliverables include a rural feasibility
report, rural requirements report, training stroefuegular monitoring reports, rural community
acceptance, stakeholder maintenance agreemerninsetsarned, and post implementation review
report. Within the context of a rural ICT projettte CSF practices that fall under each phaseeof th
proposed RICT-PLC are discussed:
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PROJECT FEASIBILITY

CONCEPT
CSF: 1, 3, 4, 6, 15, 17

Management plan

~

DEVELOPMENT

CSF: 1-11, 13-16, 19

Project plans

1 1
1 1
Standard E E
sample L . I . !
deliverables< Preliminary cost estimate i Budgetary cost estimate |
for each X X
has: 1 |
P 2-level WBS ' 3+-level WBS !
| |
| |
————————————————————— T T T e e - = - -
g o 1 e . 1
RICT-PLC A rural feasibility report ' Initial rural requirements report
sample .
deliverables . A training structure
1
1
1
1

—

PROJECT ACQUISITION

Last work package

IMPLEMENTATION CLOSE-OUT

CSF: 3-8, 10-19 CSF: 8, 9, 15, 16, 19

Completed work

Definitive cost estimate

Performance reports

Regular monitgrireports

Stakeholder maintenance
agreement

Rural community acceptance:

POST
IMPLEMENTATION
REVIEW

CSF: 19

Lessons ldarne

Post implementation
review report

Figure 11: The Proposed Rural ICT Project Life Cycke (RICT-PLC)
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4.4.1.1 Concept

This stage describes an initial proposal of thedrfee the project in the rural community. A high
level plan for the rural ICT project is developeddiefine this need for the project and its undgrlin
concepts for supporting rural development actigitiddeas for the ICT project are recorded in a
brainstorming session among the project team amdmamity members, where problems and
potential solutions are identified and defined @ar, 2003: 383). In addition, a feasibility study
embarked on to evaluate the viability of the projadternative conceptual solutions, and benefits
and costs of the project), particularly with regé&wdsupporting rural development activities in the
community. The involvement of community membersiigical in the feasibility study, as they
provide much of the required effort and informatiand are able to judge the impact of alternative
approaches to the project. The CSF practicesstimtld be incorporated in this phase include:
* C1. Simple and clear project objectives
— Set simple and clear objectives that are not téig to support project awareness
— Develop clear and simple project objectives tha sensitive to the social and
cultural, political, economic, institutional contesf the community
» C3. Using ICT to enhance existing rural developnaatitvities
- ldentify rural livelihood activities that contribeitto rural development in the
community to identify the need for the project. r example, crafts and arts or
cultural practice potentially promote tourism
* C4. Cultivating an enthusiastic influential projexttampion
— Select project champions who have strong locab$soatworks and are familiar with
the rural environment to develop awareness ancefbali the project objectives
among the project team and community
— Select a local project champion to inspire, drigeide, and encourage the targeted
community to integrate ICTs into rural developmaectivities
— Select a project champion that can represent mairigocial group. For example,
there should be a female project champion to eageuwomen in the community to
participate in the ICT project
» C6. Incorporating/Awareness of specific ICT policfluencing the project
— Research the ICT policy environment, especiallysatgring policy that affects the
rural ICT project both directly and indirectly
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» C15. Encourage local ownership
— Stimulate ownership from the start or include itp@st of the inception phase to
strengthen local creative communities to own projpcocesses and results.
Ownership should bekenand notgiven
* C17. Choosing the appropriate or right technology
— Research the rural environment’s existing ICT istinacture and its compatibility for

new ICT (conduct an infrastructure audit)

4.4.1.2 Development
This phase identifies project stages, activitied miestones (including the relationship between th
tasks), and plans to allocate adequate resourckfremces to the rural ICT project. The phase is
particularly significant in relation to planning rfdhe introduction and integration of the new
technology into the rural community. A more definlecal need for the project and the risks
relating to the implementation of the project asoadentified through an analysis and assessment
of local requirements. The CSF practices that lshio& incorporated into this phase include:
* C1. Simple and clear project objectives
— Hold regular meetings with the community to keepnthinformed about the project
progress with regard to meeting objectives
- Plan realistically in accordance with objectives
— Set appropriate timeframes for realistic deliveeablor each phase of the project,
taking into account the constraints regarding IG& in rural areas
— Delegate and communicate the accountability foivdedbles to stakeholders of the
project (including the community) such that it ilear who is responsible for
completing project tasks and activities within aegi period of time
» C2. Approaching the project in a holistic way
— Adopt a coordinated, strategic and holistic appno@cthe project, considering how
the project can relate to the rural community agda Especially consider the
interests and needs of the community in relatioectinomic, technologicandrural
societyissues (Figure 9).
» C3. Using ICT to enhance existing rural developnaatitvities
- ldentify existing rural development organisatiomgpoojects in the rural community

that could adopt ICTs to support rural developnaatitvities
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» C4. Cultivating an enthusiastic influential projettampion

Involve the project champions significantly in groj planning and final decisions for

community integration

» Cb. Incorporating socially excluded groups

Identify and incorporate social cultural factora @lanning) that cause particular
social groups to self-exclude themselves from tragept in the rural community.

This enables the understanding and awareness a@rpiymamics and politics around
discrimination.

Include women and youth from the community in pcojplanning to effectively

determine barriers and encourage involvement.

» C6. Incorporating/Awareness of specific ICT poligffluencing the project

Plan to enhance or mitigate the influence of ICTigees on the sustainability of the

project

» C7. A good understanding of the local political texi

Research the local political context and influeimcéhe community, also considering

the local policy environment affecting ICT use

Identify local elites, their factions and intereistshe community

Encourage patrticipation of local political gatekeep to create awareness and
understanding of ICT project benefits

If the political challenges are beyond the scopehef project, determine steps to

mitigate the effect on the project

» C8. Significant participation of community targebgps in the project

Encourage community participation in determining tpoals and benefits of the
project

Select target groups that represent the socialpgronomen, youth, local leaders) in
the community to participate in the planning, asmly implementation and

evaluation of the project

Discuss the limitations and risks of the projespexially with regard to the impact it
has on the social, and cultural norms of the comiyun

Encourage participation to empower the communitgxpress their local needs and

requirements with regard to ICT use as an enalbléewelopment
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— Select target groups in the community to parti@patho are specifically involved in
rural development activities
» C9. Focusing on local/demand driven needs
- Aim to understand the rural market that is beingdgted. For instance, in terms of
diverse local conditions, different populations,omamic bases, cultures, social
organisation, and levels of need.
— Incorporate initial ICT literacy training, educatioand awareness to stimulate
demand for ICT use in rural development activities
— Select an appropriate methodology to elicit loegjuirements and needs for the ICT
project. Conduct a needs assessment to elicit l@zplirements and needs among
target groups that participate
- In the initial assessment of local needs, leavertay further assessment to respond
to demand as usage patterns emerge and active ceetle identified. Continuously
monitor demand through active participation andlbeek from stakeholders
e C10. Building on local information and knowledgstsyns
— Research the rural environment to understand haaitibnal information is
gathered, stored, shared, and evaluated
» C11. Appropriate training and capacity building
— Conduct a skills audit regularly to identify exigli skills and aptitudes in the
community, and subsequently determine capacity gaps
— Identify social and cultural barriers to traininfgr(example, illiteracy and language
barriers) and develop a training structure thatgaies the influence of these barriers
— Design an appropriate training structure for effecand widespread training in the
rural community
» (C13. Existing motivation and incentive for ICT jlacement in the community
— Plan to create job placements as rural communityinees acquire ICT skills
» C14. Focus on economic self-sustainability — bussrdevelopment and entrepreneurship
— Plan for a sound business model to promote a gstimable economic base for a
telecentre or ICT service provided. From the outdetelop a solid business model

that includes mechanisms for growth and replicaitiotihe community
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* C15. Encouraged local ownership

— Define the type of ownership assumed by local $taekkers at different stages of the

project
* C16. Building local partnerships

— Limit the scope of the project by incorporatingtpars in particular project areas

— Research and identify appropriate partners locafig nationally to review their
capacities and competencies for potential parti@rsh

— Select partners who share the same objectives amgplement the project, and
encourage them to participate in the project. Tuels expertise and knowledge,
and concentrates resources

— Develop and communicate a Memorandum of Understgrfdr project partners

» Define the scope and guiding principles of thereghip
»  Communicate the goals of the project
» Define the roles and responsibilities of partners
» Define resources needed to support the project
» Define activities and expected deliverables
» Define expected outcomes and timeframe
» C17. Choosing the appropriate or right technology

— Choose technology that is sensitive to illiteradgnguage, and educational
constraints identified and experienced in rural camities.

- Employ flexible and innovative ICTs that are sewmsitto rural requirements, needs
and the existing rural ICT infrastructure. Plard&ploy simple technology for basic
information requirements where necessary

* C19. On-going monitoring and evaluation of the pagj
— Develop a plan for monitoring and evaluation thitoogt the project
- Select and train staff to monitor and evaluatepf®gect, and hence understand the

importance of doing so

4.4.1.3 Implementation
All the tasks and activities identified in the degmment phase are implemented at this stage. The
application and implementation of a rural ICT pobjes particularly susceptible to the rural

requirements and project constraints identifiedthe development phase. The project team
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continuously builds on factors that equip the comityuto promote the impact and sustainability of
the project in rural development activities. Theject is also continually monitored and controlled
to keep the project and its impact on track. TIs# @ractices that should be incorporated into this
phase include:

» (3. Using ICT to enhance existing rural developnaatitvities

— Collaborate with development organisations andtiexjgrojects in the community
in the rural ICT project process

» C4. Cultivating an enthusiastic influential projettampion

— Do not rely on only one project champion, but dewisechanisms to train and build

the capacity of certain individuals to drive anddehe project
* Cb. Incorporating socially excluded groups

- Be aware of the negative factors that cause cesagial groups to self-exclude
themselves, so as to alleviate the influence ofabtrs on the project

— Include women and youth from the community in pcojémplementation to
effectively determine barriers and encourage inslgnt.

- Promote the participation of women or youth as I&SErs, managers, vendors, and
entrepreneurs through for instance, consideringlgerelations, roles, and patterns
to resource access

— Consider rural activities in which certain socialogps are involved, so as to
encourage participation

» C6. Incorporating/Awareness of specific ICT poliecjjuencing the project

- In the long-term, appoint and equip local projdeksholders to represent the rural
community in helping to frame appropriate ICT p&& that can be effectively
implemented in rural areas

— The local stakeholder should network, lobby, manitdocument, evaluate and
disseminate ICT policy discussions and developments

» C7. A good understanding of the local political texi

— Ensure a constant flow of communication among jpaligatekeepers and the project

team about political changes, hence allowing tlogept to be less vulnerable to any

significant political shifts
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» C8. Significant participation of community targebgps in the project

Provide continuous feedback and communication torim the community of any

changes and enhancements to the ICT project

e C10. Building on local information and knowledgstsyns

Build ICTs based on existing community knowledgstegns
Identify and meet with local information intermesdés to discuss existing

knowledge systems

» C11. Appropriate training and capacity building

Train the rural community to use ICTs so as to terem initial awareness of the
potential of the technology in supporting rural eieypyment activities. For instance,
introductory computer literacy training

Initially provide training free of charge to encage the community to get involved
and become aware of the potential of ICT

Select key gatekeepers in the community (e.g. lokabwledge workers,
intermediaries, youth, and motivated entreprendardye trained, such that they can
train other people in the community (and eventuabjapt a training structure
appropriate to the community and more integratezbmmunity activities)
Encourage a mentorship programme among trained coityn members to
disseminate skills in the rural community

Train local people to produce ICT content thatigvant and applicable to their rural
environment

Equip local people with technical skills to set apd maintain ICT equipment
(especially refurbished computers)

Develop the capacities of local people to desigegidk upon and execute ICT
enabled activities in the community — businessaeklopment activity support

Provide refresher training courses regularly tgpkilee community informed

» C12. Facilitating local content development

Involve the targeted rural population in identifyirthe content needs of the
community
Train and instruct target groups on how to collaérmation and reorganise it in a

comprehensive meaningful manner that is locallyeusidndable
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Apply and consider language compatibility, commatian habits, cultural norms,
literacy, use of appropriate taxonomies, and iatdllal property (creative commons)

rights, in content development

» C13. Existing motivation and incentive for ICT jolacement in the community

Practice ICT project training that responds to jiile market need, assists trainees
with job placements, and equips them with proactkils for finding jobs

In the case of managing telecentres, aim to traopfe who originate from the rural
community, who understand the rural environment

Plan to provide incentives and motivate local staffcontinue working in the
telecentre — retain human resources, in-housesskifid intangibly support project

participants

» C14. Focus on economic self-sustainability — bussraevelopment and entrepreneurship

Foster entrepreneurship and creativity in the r@e@hmunity that is directly or

indirectly supported by the ICT services

Allow a steady flow of external income to grow amglenish ICT services — helps in
developmental interventions that change the exsiiiormation communications

systems in the rural area

* C15. Encouraged local ownership

Empower local stakeholders through processes afisfivamation (education,
awareness raising and local engagement) and capaditding (soft skills in finance,
business management and communication)

Limit direct project roles and responsibilitiesefternal actors (donors) in the design
and formulation of projects, to encourage locaket@lders to take the lead and
participate more in the project

Incorporate meetings where owners can gather, engadjalogue, become decision
makers, review roles and responsibilities to adavolving situations in a dynamic
project

Practice transparency and appropriate represemtaioccommunity ownership to

mitigate the influence of local politics

» C16. Building local partnerships

Monitor the expectations of partners, such thatyttee aligned, to avoid

discouragement and frustration with the project
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» C17. Choosing the appropriate or right technology
— Adapt technology based on open standards, appdyteghnology neutral approach —
open source application. However, practice carefekision making when
implementing such technology which has its limaat
— Consider deploying refurbished computers in ruraha to reduce purchasing costs.
Keep newer and faster computers for Internet acaedsdownloading, while using
refurbished computers for basic ICT services (tgmocuments)
- For more affordable and accessible ICT, considenptementing traditional and
modern ICTs
» (C18. Building on existing public facilities
— Encourage the community to provide a space or imgjlthat is rent and maintenance
free — physical commons
— Select a building that at least has electricitgusgy, and a telephone connection (if
no wireless technology)
- Implement the telecentre in an appropriate locatioat is visible and accessible
- Ifitis not possible to implement the telecentraivisible place, develop a marketing
strategy that focuses on creating awareness gfrtject
e C19. On-going monitoring and evaluation of the pmbj
— Monitor and evaluate the rural ICT project throughihe life of the project
— Use results of monitoring to enable a project tapachnd tailor ICT services to any
changes in demand and circumstance
— Consider best practice characteristics as the girefatus is monitored, so as to apply
it to the existing project continuously, or infli@nfuture projects positively
— Compile regular reports to show project progreskevelop a template for a project
status report
- Incorporate regular meetings and discussions basegdroject monitoring reports
among project stakeholders (including donors andiroonity) regarding the

project’s progress, impact, and required adaptation

4.4.1.4 Close-out

Project work is completed at this stage, and itceasful the community accepts and integrates the

project at a certain level in rural developmentvéteds. The project team hands the project ower t
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the community to fully manage, and establishes tmtwextent they will be involved in the

maintenance and assistance of ICT services providede community. The CSF practices that

should be incorporated into this phase include éNsbme practices are associated with more than
one CSF):

C8. Significant participation of community targebgps in the project process
- Meet with significant stakeholders in the commurtitydiscuss the impact of the
project and the way forward for the on-going opgeradf ICT services
C9. Focusing on local/demand driven needs
C8. Significant participation of community targebgps in the project process
— Verify and establish the requirements of the ri@al project are met, and to what
extent.
C15. Encouraged local ownership
C16. Building local partnerships
— Confirm continuing ownership and partnerships imedl in the project to keep it
sustainable
C19. On-going monitoring and evaluation of the padj
— Determine the extent and duration of funding by gpensor to continue to develop
the ICT services in the community. In additiore #xtent to which non-local project
team members will assist with maintenance afteiptiogect has been handed over to

the community must be determined.

4.4.1.5 Post Implementation Review

Once sufficient time (9-15 months) has passed pftgect close-out, the rural ICT project should

be assessed to determine if sustainable benefitsdetivered and what impact the ICT project has

had on the rural community. The CSF practicesghatild be incorporated into this phase include:

C19. On-going monitoring and evaluation of the padj
— Continually visit the rural community to assess $istainability and impact of the
rural ICT project
— Document and publish evaluation results and lesk@araed such that projects with
similar initiatives can promote the effectivenesyl ssustainability of rural ICT

projects
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4.4.2 A Reflection on the Rural ICT Project Life Cy cle

The RICT-PLC is a proposed guideline to implemeantinral ICT projects based on literature,
lessons learned and good practice in case stufliresab ICT projects. As was stated in Chapter 3,
the importance of some CSFs and their associatadtipgs depend on the objectives of the
particular rural ICT project. In some cases, tppligation of these CSF practices under each phase
may vary among projects, considering the particutdluence of the factor on the project.
Nevertheless, most of these factors, to an expday, a significant role in promoting sustainability

across a variety of projects.

The practices under each phase illustrate thapsojects can exist within the rural ICT projecelif
cycle, which may also have project lifecycles agittown (Kerzner, 2003: 72; Maylor, 2003: 28;
PMI, 2000: 13). For example, the inclusion of Ibesis skills development may involve a sub-
project alone that promotes entrepreneurial skilthe community, with the support of ICT. The
RICT-PLC does acknowledge the existence of anygilfaojects (business skills development) to
promote the sustainability and relevance of thennmiject in the community. According to
Kerzner (2003: 72), in order to resolve conflicdastablish priorities, multi-project management in
the project life cycle should consider the follogiguestions:
» Are the project objectives the same?
o For the good of the project?
o For the good of the community?
* Is there a distinction between large and smallqutsj?
* How do we handle conflicting priorities?
o Critical versus critical projects
o Critical versus non-critical projects
o Non-critical versus non-critical projects
It is good practice to view the larger rural ICTojarct as a series of smaller, manageable projects,
particularly since the complexity of the environmean result in a high degree of uncertainty
(Schwalbe, 2006: 59). Completing one project a&itmee successfully can eventually lead to the
success of the larger project.

The aim of this research study is to develop aajind for ICT project management in rural areas

that identifies the people, environments, technekgsystems and requirements for ICTs to support
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rural development activities. An investigationexisting rural ICT projects using the case study
approach can reveal the approach adopted for ingeleng and managing projects with a view to
promoting sustainability. This revedisw the life cycle of each case study project progrgsand
why particular case studies consider certain practiagdsn the phases of their project life cycles.
Some projects may exercise some of the CSF praaticeural ICT project sustainability, and may
also exercise other factors, possibly dependingth@n unique project objectives and context.
Furthermore, the CSF practices that fall under génase of the RICT-PLC (concept, development,
implementation, close-out, and post implementat®mnew) could possibly be divided into logical
groups that define sub-phases of the project litde; judging from the number of practices that fal
under some phases. An investigation and compaon$axisting ICT projects could reveal some

sub-phases that possibly make up the life cyckeroiral ICT project.

4.5 Conclusion

The development community has responded to th®fu&T as an enabler of rural development in
the growing information society by implementing ieas ICT projects in rural communities. The
concept of project management therefore needs tanderstood in its application to rural ICT
projects. The two main approaches to project mamagt that most industries use include the
Project Management Framework and PRINCE2 develdpethe Project Management Institute
(PMI) and the Central Computer and Telecommunioatidgency (CCTA) (adapted by the APM
group) respectively. A rural ICT project could pitdy use either one of these approaches.
However, it is important that the approach is demsito the project environment in which it is
applied, so as to view the project holisticallyheTrural environment deals particularly with rural
society, economic, and technological issues thatadict the sustainability of the rural ICT prdjec
All these issues relate to the project life cydiattconsists of phases through which the project
progresses. Rural ICT projects can therefore lgvetl as a series of inter-related phases that
promote project sustainability in a complex ruravieonment, prompting the development of the
Rural ICT Project Life Cycle (RICT-PLC).

The RICT-PLC proposes the phases through whichiad IGT project should progress, particularly
in relation to the critical success factors of pobjsustainability that should be practiced. The
practices associated with the CSFs of sustainalshiould therefore be used together with the
theoretical project management techniques geneuad in projects. In order to have a better

understanding and application of the life cycletigh which rural ICT projects progress, a real-life
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interpretative case study investigation needs ke tplace to reveal the approach adopted for

implementing and managing existing rural ICT prtggoward promoting sustainability.
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Chapter 5

Case Study Research Methodology

Chapter Four explored the project management pcactind
proposed a model for rural ICT projects. This clept
describes the research methodology adopted to tigats
existing rural ICT projects. The qualitative reselar
methodology and case study design for the casey stud

investigations are described.
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5.1 Introduction

A real-life investigation of existing rural ICT pgexts reveals the approach adopted for
implementing and managing rural ICT projects towprdmoting sustainability. A case study
investigation provides the data and environmenttfos kind of interpretation. This chapter

describes the research methodology for investigakisting rural ICT projects.

The qualitative research methodology is adopteddmsgribed as the most appropriate approach to
analysing real-life rural ICT project environmeniBhe chapter then describes the case study design
applied to the investigation of the two rural ICbjects, Dwesa and RUMEP (MathsNet). The case
study design aspects include the research questlmnsnit of analysis, the research instruments to

be used, and the approach to analysing the databtr case study.

5.2 Qualitative Research Methodology

A qualitative research methodology has been addgtedsess the rural ICT project life cycles in
real-life rural ICT project environments. Qualivat research uses qualifying words and
descriptions to record aspects about the worldutfitoqualitative data, such as interviews,
documents, and participant observation, to undedsted explain social phenomena (Myers, 1997:
241). The methodology is sensitive to understapdind analysing the perspectives of human
experience through a process of description thexpsessive and persuasive in language (Bless and
Higson-Smith, 2000: 38; Creswell, 1998: 14; Gillha®@00: 11). This research study adopts the
following definition of qualitative research (Cresly 1998: 15):
“Qualitative research is an inquiry process of unstanding based on distinct methodological
traditions of inquiry that explore a social or humaroblem. The researcher builds a complex,
holistic picture, analyses words, reports detailéelws of informants, and conducts the study in
a natural setting.”
As the research study investigatesw particular ICT projects implement and manage [@tsjén
rural areas with the aim of promoting the sustalitglof the project andvhy they use a specific
approach, a strong rationale exists to use theitgtiad methodology (Creswell, 1998: 17). A
qualitative approach explores and provides a detaiiew of a particular case, as variables
associated with the rural ICT project may not beials or easily identifiable. A rural ICT project
can also be studied in its natural setting usirg dbalitative approach, where a project can be

investigated in its particular context by going twuthe field of study.
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There are different qualitative approaches of ingusuch as a biography, ethnography,
phenomenological study, a grounded theory study,aacase study. The investigation of rural ICT
projects will, however, adopt the case study reseapproach as it aims to explore and describe
how existing rural project cases are implementetirmanaged. According to Yin (2003: 13):
“A case study is an empirical inquiry that investigs a contemporary phenomenon within its
real-life context, especially when the boundarietween phenomenon and context are not
clearly evident”
Consequently, the ICT project life cycle in a rif-rural ICT project case and the existing
implementation of project management techniquesptace to the CSFs of sustainability can be
assessed. The case study approach is a powerfhbdnef research that can provide real-life
information and evidence (Yin, 1993 in Niazi, Witsoand Zowghi, 2005: 216). This real-life
evidence can contribute to the development of &yrareced RICT-PLC model applicable to the rural

ICT environment.

5.3 The Case Study Investigation Design

The research design provides a logic which linksdéata to be collected and conclusions that are to
be drawn, to the initial research questions ofstiaely (Yin, 2003: 19). A multiple case study desig

Is to be used, which entails an investigation oferthhan one case of a rural ICT project with the
purpose of conducting a comparative study (Yin,20M). A comparative study can demonstrate
the possible application of the model in differemtal ICT project situations, especially in
accordance with the CSFs applied in the differeojgets. Two case studies have been chosen for a
comparative analysis of the project life cycle &xplo a specific rural ICT project. Each of these
case studies is unique in their project objectivesyever, it remains interesting to interpret their
approaches to implementing and managing their gi®ji rural environments. The Dwesa ICT
project provides a typical example of a fairly npmject (no previous experience in implementing
rural ICT projects), whereas RUMEP (MathsNet) pded an example of a more established mature
project with a history that has developed besttm@dhen applied in its MathsNet project over the
past few years. Multiple case studies can stremgthe investigation by replicating the pattern-
matching of cases and hence increasing robustnetbe itheory (Tellis, 1997: 4). The important
research design components that guide the casg s@isgarch investigation are described as

follows:
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5.3.1 The Case Study Research Questions

Two research questions have been chosen to guadmate study investigation, exploring ‘how’ and
‘why’ the life of the project is approached in atgaular way. The two research questions are:
a) How is the rural ICT project implemented and mamiieoughout its life cycle to promote
project sustainability?
b) How do the phases and practices relate to the peapRICT-PLC model?

5.3.2 The Unit of Analysis

The research study aims to apply a traditionalgmtdjfe cycle to a rural ICT project that is adaget
to the complex rural environment. The investigatmalyses the phases and practices of the project
life cycle for each case study, considering theifigeuses and challenges faced in the projecte Th

units of analysis are tHehases and Practices of the Project Life Cycle

5.3.3 The Research Instruments

The main instruments used as sources of evidenckoih case study investigations include

interviews, documentation, and participant-obséowmat

5.3.3.1 Interview

The interview to be used in both case studies wagyded as follows (adapted from Creswell, 1998:
123):

a) The type of InterviewA semi-structuredpproach is adopted for the interview processe Th
questions in the interview are structured; howewbg interviewer is not necessarily
restricted to the set questions. Instead, the tiquss available constitute an interview
guide/schedule, with prompts in some topics to @gdprobe for other information. Even
though respondents are asked the same questiensitéinviewer may adapt the interview
formulation and terminology to fit the backgrounddaknowledge of the respondent
(Welman and Kruger, 2002: 161).

b) The people to be intervieweddembers of the project team in both case studies ar
interviewed. These particular people are familth the progressive life of the ICT
project, in relation to the phases and practicgdiegh The project team may include, for
example, the project leaders, project manageilisgts and those involved in implementing
the technology. The community in the Dwesa casdysare also interviewed to explore

their different perspectives on the uses and amgdle of ICT, especially at an early
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emergent stage of the Dwesa project. The commuaitye interviewed includes the two
project champions, the School Headmaster, and twamwnity members involved in the
project. The RUMEP Director and MathsNet Facititaare interviewed for the RUMEP
case study. There are many rural community meméeiging at 15 RUMEP clusters,
therefore, their views on the uses and challendelC® are limited to thedocumented
project reports that generalise the views of alingwnity clusters. Interviews are not
conducted with the RUMEP community teachers who sgmeead throughout the Eastern
Cape.

How the interview is conductedhe interview is conducted using both a one-to-amel
focus group approach. The application of both epgines is used in the Dwesa case study.
There are conflicting views of the project, whicddincmake the interview process difficult
due to differing points of view that exist among tlespondents. It was the request of one of
the project team members to conduct an individoi@rview because of the concern of not
being able to fully express their views in a groogerview. On the other hand, a group
interview is maintained for some project team memspparticularly the Fort Hare research
team. A video conference group interview is coneldavith the Fort Hare team, as they do
not reside at Rhodes University. The RUMEP inmwadopts the focus group approach,
where only the RUMEP Director and MathsNet Fadiditaare interviewed, as their
significant involvement in a more established 10ject provided sufficient information.
The approximate length of the interview is 1 hooirlt hour 30 minutes, depending on

whether it is a one-to-one or group interview.

d) The interview equipmenthe interview equipment to be used includes:

* Recorders:Two recorders are used to record the intervieunelg, a tape recorder
and a digital recorder for backup.

» Writing pad, pens, pencils, and highlighteFor taking notes during the interview.
The notes taken are based on each interview quesiibe notes may be incomplete
and partial because of the difficulty of asking sfiens and writing answers.
Nevertheless, they still provide a backup for arst tecorded data.

* Sweets and ‘thank-you’ notés an appreciation of the respondent’s particgrain
the interview

» Video conferencing facilityo conduct an interview with the Fort Hare resedeam.
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e) Consent from the interviewees to conduct an intg&vvAn email is sent to people chosen to
be interviewed in each case study. This lettedaenxp the aim of the research, and the
relevance of the interviewee’s project as a casdysin the research. It also explains the
interview process in terms of the type of questitmbe asked, whether it is a one-to-one
interview, the approximate length of the interviete A set of dates for the interview is
proposed, but the interviewee is not necessardiyioted to those dates.

f) The Interview ScheduleThis guides the interview for each case study.ofycof the
interview schedule is provided in Appendix D. Thehexdule developed considers the
following factors (Welman and Kruger, 2002: 165):

 There are a set of questions specific to the prdgam, and a set of questions
specific to the community.

» The questions are open-ended, whereby respondemiaulate their own
responses.

» The level of knowledge of the respondents is a#den into consideration, by
formulating questions using words with which thependent is familiar.

* The interview questions aim to maintain neutrailitydata collection, in that they
do not suggest a particular response or intimidatespondent into giving a
specific answer (for example, “Do you agree that...”)

» The sequence of the questions is set appropriakedylier questions are on simple
aspects of the project to make the respondentteshse. Later on, more in depth
qguestions are asked. Questions that are relatédetsame aspect are grouped
together so that respondents do not repeatedly havewitch their focus.
Transition from one topic to the next is clearhemtified and connected to the

stated aim of the project.

5.3.3.2 Participant Observation

Participant observation allows the observer to stigate aspects of the project directly, through
their involvement in project operations. This mstent is used in the Dwesa case study to observe
the life of the project at a different angle, frots early stages of development to its intermediate
operation. The following factors were consideradthe approach to participatory observation
(adapted from Creswell, 1998: 125):

a) ldentification of who or what, to observe, when dod how long: the project team’s

activities would be observed, together with thepoese of the community to the
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b)

d)

implementation and management of the project. Aseplation of the project would take
place from November 2005 to September 2006 on waniesearch project field trips.
Role as ObserveiThe role of observer is ultimately participanthaligh the participation is
limited to assisting in delegated project taskartiBipant observation would not necessarily
interfere with the general operation of the projedevertheless advice would be shared and
given where necessary.
Observation EquipmenThe following equipment is used in each field wigservation:

» Writing pad, pens, pencils, and highlightéos taking observation notes

» Adigital camerao photograph project activities
Observation Protocol for recording noteblotes are taken on each field trip observation.
The aim of each field trip, and the stakeholdew®ived is recorded for each project report.
This is followed by observation notes for each dathe field trip (often lasts for five days).
The informal notes are organised and compiled @®j&ct progress report. Observation of

the project team occurs at various project meetnaid by the team.

Participant observation is also used in the RUMERH#gNet Project, but to a limited extent. The

researcher only assisted with training some teacinem a few clusters in basic computer literacy,

when they attended computer training, at Rhodesvadsity in July 2006, for their Advanced

Certificate in Education (ACE). Training obseroais are made, and the teachers are informally

interviewed on their response to the technology,the challenges they face.

A brief description of how each instrument was ulsedach case study follows:

The Dwesa ICT Project: The research instruments include participatorgeolsation,
documentation and interviews. The Dwesa projecabi® a main focus for data collection
especially considering the early stages of progestelopment and involvement from the
start of the project. The research investigationttua case study was significantly more
intensive and direct than the other case studyhiasproject was observed from when it
started in November 2005 to September 2006.

Participant-observationThe researcher was exposed directly to the opasatipractices,
and challenges associated with the project thropagtticipatory-observation from early
development to intermediate operation. This inethén observation of the project from
November 2005 to September 2006.

Interview: The interviews were conducted in September 2006, l#st month of data

collection. The project team was interviewed safgy from the community to explore
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their differing views in relation to the projectsperation and approach to promoting
sustainability. Altogether, the project team, pineject champions, and community members
were interviewed in their three respective groups.

Documentation:This consisted of project funding proposals, projgogress reports, the
community training register, and published backguesearch of the Dwesa area by
Palmer, Timmermans, and Fay (2002).

Rhodes University Mathematics Education Project (WEP) — MathsNet: The research
instruments include an interview and documentation

Interview: The RUMEP Director (Rose Spanneberg) and MathdRatilitator (Mark
Sainsbury) were interviewed together as part optiogect team.

Participant-observationThe researcher assisted in computer literacy trginif teachers,
and informally interviewed them on their respongethte technology and challenges they
face. The training approach and structure of Mé¢hss also observed.

Documentation: This consisted of the RUMEP 2005 Annual reporg tBastern Cape
Department of Education report, two publicationsamts from Mark Sainsbury and Bruce
Brown, the Electronic Equipment Agreement for eabister, and the Cluster Hardware

Preparedness Rating Checklist for assessment.

5.3.4 Approach to Analysing the Data for Individual Case Studies

The data collected from each case study is analgsexitract relevant themes and their incidence or

frequencies. The approach that is adopted is obmiealysis which uses a special application of

systematic observation to examine the data cotlefie key themes (Welman and Kruger, 2002:

195). The procedure is as follows:

a)

b)

Firstly, once the data is collected, a list of mf@ation that is required from the data is
defined and outlined. For example, the contengsiired for the case study investigation
included the rural context, project objectives guals, the uses of ICT, the challenges to
ICT use, phases of the project life cycle, areainfiprovementgtc.

Secondly, the documentation and reports are redewrd the interview recordings are
studied to extract key themes of the ICT projethese key themes are noted and recorded
under each content heading defined in the firgt. stespects (or themes) associated with the
phases of the project and its context are then mrfram the data collected under each
content heading. A review of the content provittesbasis for the description and analysis

of the case study.
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5.4 Conclusion

The qualitative research methodology is suitabteafo investigation of current rural ICT projects.
A qualitative approach of inquiry appropriate fbistinvestigation is a case study. The case design
provides a guideline to effectively collect datagdadentifies an approach to analysing it. Thescas
study research methodology used provides a reairterpretation of the approach to implementing

and managing ICT project in rural areas.
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Chapter 6

Case Study Exploration of Current Rural ICT Project s

Chapter Five presented the case study researchadelibgy
adopted. This chapter provides an interpretiveecatidy of
two rural ICT projects in terms of their projectdicycle and
practices adopted in implementation and managentent
promote rural ICT project sustainability. The twase studies
are the Dwesa ICT Project, and Rhodes University
Mathematics (RUMEP) ICT Project (MathsNet).
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6.1 Introduction

Rural ICT projects progress through a life cycleichhapplies certain practices to promote the
success and sustainability of the project in a derpural environment. An examination of

existing rural ICT projects provides a real-lifedarpretation of the approach to implementing and
managing ICT project in rural areas. The aim &f thapter is to provide an interpretive case study
of two rural ICT projects in terms of their projdidé cycle and practices adopted in implementation
and management to promote rural ICT project sushality. The two case studies are the Dwesa
ICT Project, and the Rhodes University Mathema(R&MEP) ICT Project (MathsNet). A

multiple case study presents a comparison of @iffetfCT project approaches, and reveals common

and distinct practices that could be adopted througa rural ICT project life cycle.

For each case study, a brief description is presettt put the project into perspective. The phases
of each rural ICT project life cycle are then exptb to identify their practices and approach
adopted as the project progresses. Subsequdmlyses of ICT and the challenges faced by the
community and project team (associated with thesusend project implementation and
management) are considered and examined. Thedesaription of the case study provides an

analysis of the phases of the case study profeatyicle, in relation to the RICT-PLC model.

Finally, the conclusion summarises the findings aehtifies any additional characteristics and
practices applicable to a realistic rural ICT pobjenvironment which can contribute to an enhanced
model of the RICT-PLC.

6.2 The Dwesa ICT Project

The Dwesa ICT project consists of a collaboratibresearch projects between the Telkom Centres
of Excellance (COE) at Rhodes University and thévehsity of Fort Hare. The aim of the Dwesa
ICT project is to develop an open source/standaconemerce/telecommunications platform to
deploy within rural and semi-rural areas in Soufnio&d. The ICT project therefore endeavours to
promote e-commerce in tourism (through the natasemve which is a chief community asset) and
other rural development activities. A detailedatggtion of the Dwesa case study can be found in
Appendix E.
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The Dwesa ICT project that commenced in Novemb@526 in its early stages of development,
and provides an opportunity to observe the projeahagement techniques applied to promote
sustainability. The researchers in the projectsstrof postgraduate students experiencing an ICT

project in context for the first time.

The rural communities that exist in Dwesa includ@ukhe, Ntubeni, Ntlangano, Ngoma, and
Mendwane. The Dwesa ICT project team chose todmpht the project within the Mpume
community, at Mpume Primary-Junior Secondary Schddie school Headmaster and teachers are
very supportive of the project, the school holdgpad standing in the community, and conveniently

acts as a point of access for community meetingsaativities.

6.2.1 The Project Context

Dwesa is a rural area situated within the formemskei region, along the wild coast of the Eastern
Cape Province of South Africa. It forms part oé tbwesa-Cwebe area which comprises the
protected area (nature reserve) and frontline commties extended over a land area of
approximately 15 254 hectares (Palmer, TimmermadsFay, 2002: 2). The Dwesa-Cwebe area is
divided into two administrative areas, which encasgpthe northern side of the Mbashe River —
Hobeni and Cwebe that together form Cwebe, andatyer of the two areas to the south of the
river — Mendu and Msendu which together form Dweshese two areas administered jointly form
the Dwesa and Cwebe nature reserve. The locati@welsa-Cwebe is shown in the map in Figure
12.

The Dwesa-Cwebe areas have both become involved development initiative as the natural
environment consisting of the nature reserve and @dast that they share are a chief asset for the
communities (Palmeet al, 2002: 279). This chief asset (unspoiled natscahic beauty and wild
beaches) serves to provide income generating tesivio support rural development in the area.
Furthermore, the high levels of rainfall and riabil ontribute to great potential in controlled
agriculture intensification and commercial forestrilevertheless, the vision for development for
Dwesa-Cwebe has been to take advantage of theinatural asset. The ownership of the land has
recently been restored to the community. As altethe community has pooled grants they have
received from their restoration package, and imdesin the development of local tourism

infrastructure.
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Figure 12: Location of Dwesa-Cwebe on the Easterndpe Wild Coast (Palmer, Timmermans and Fay, 2002:)3

Currently, tourism development in Dwesa is hampéned scarcity of knowledge and experience of
tourism in the community, and hence there is lichitommunity involvement. Development
focuses and relies on natural capital: the nataserve. However, potential exists in authentic
cultural and heritage tourism, associated with as@€wsebe’s rich Xhosa tradition and recent
historical background as a former designated hamg|Balmeeet al, 2002: 273).

Dwesa-Cwebe is faced with socio-economic challengsesociated with poverty and poor
development. Therefore, this area has recently laetarget for development projects. Building
communication and rural development can subsequéetisupported by ICTs, which can enable

the effective operation of existing developmenhatots.

6.2.2 The Project Stakeholders

The stakeholders of the Dwesa ICT project are:

Rhodes University Researchers The University of Fort Hare Researchers
e Prof Alfredo Terzoli (Project Leader and ¢ Prof Hyppolite Muyingi(Project Leader and
Academic Supervisor) Academic Supervisor)
« Bradley Whittington e Gary Ndlovu
« Hannah SlayPost Doctorate assistant of the COE) ¢ Martin Mandioma
e Lorenzo Dalvit ¢ Naomi Isabirye
e« Mamello Thinyane ¢ Paul Tarwireyi
* Robert Alfonsi « Sicelo Njenje

e Thandeka Mapi
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The Teachers at Mpume School in Dwesa Community Members (Assist in Training)
*  Mr Pakati(Headmaster) ¢ Neziswa Mcingi(Pinki)(Youth Project
e Mr Jabe (Deputy Headmaster and Project Champion)
Champion) ¢ Andisiwe Mcinga
e Mrs GxarisaProject Champion) ¢ Noluvo Mgedezi
e Mr Xatasi

¢ Ms Mangwane
* Ms Mpahlwa

e Mrs Sotyhatya
e Mrs Mgoqi

* MrYose

e Mrs Ndomfanya

6.2.3 Project Objectives

The main objective of the Dwesa rural ICT projeehttes on the development of an e-commerce
platform. The objectives of the project are asoioH:

a) The primary objective of this project is to develmpd field-test the prototype of a simple,
cost-effective and robust, integrated e-commerestbenmunications platform, to deploy in
marginalized and semi-marginalized communitiesantB Africa, where the majority of the
South African population live.

b) The second objective of this project is to buildhtacally skilled human resources in the
field of e-commerce, particularly, but by no meamdy, in the context of supporting e-
commerce activities in marginalized and semi-maigged communities.

In order for the above objectives to be achievedh-gojects exist to support the main project
objectives. The title of research sub-projecteagh student is as follows (detailed descriptiars ¢
be found in Appendix E):

A) Eliciting user requirements for an e-commerce platf for entrepreneurs operating in
Dwesa

B) The adoption of ICTs in rural areas (a study of Bweommunity in Transkei)

C) Backhaul connectivity options for Dwesa

D) Low cost, IP-based access loop for consumer tel@phorural communities

E) Software Engineering of a robust, cost-effectiv@osamerce Platform for Disadvantaged
Communities

F) Developing an Internet Cost Management System &ogimalized communities
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G) Development of a music component for e-commerog isiligenous knowledge system

H) Implementation of Knowledge (Learning) Networksotigh ICTs in Marginalised
Communities

[) Language problems in ICT Education

J) E-literacy course for teachers using free open sewand b-learning

6.2.4 The Sustainability of the ICT Project

The sustainability of the Dwesa project is crubmalit to have a positive impact on the community
at large. However, the aim of promoting the susthility of the Dwesa rural ICT project does not
appear be prominent in this particular case studlevertheless, some of the sub-projects that
support the e-commerce platform essentially havsustainability agenda in relation to their
individual research objectives. For example, Ritoge aims to elicit the local requirements and
needs so that the ICT project that is implementbines relevant and applicable to supporting the
rural development needs in the community. Thigpeu the social and cultural, and institutional

categories of sustainability.

Although some of the sub-projects promote differeategories of sustainability, it is still not dea
how these projects will be integrated to achieve tiverall sustainability of the project. An
interview with the project team and a review of @mentation disclosed that the overall project
focuses on promoting tmmmercial sustainabilitpf the project, such that industry sponsors may
exploit the particular project. However, this omlgdresses one category of sustainability. It seed
to become clear to the whole project team, howatgett the overall sustainability of the project,
especially through the collaboration of sub-prgject

The understanding of the meaning of sustainabdftyhe project varies. According to a project
team member, the key question to ask is whethestistainability of the project focuses on the
sustainability of ongoing tertiary research at Dayes the sustainability of the ICT project in the
community itself. The former currently shows paiginn terms of future research projects arising.
However, the long-term sustainability of the projetthe community may be a challenge. The
project team needs to clearly define their apprdaghromoting the sustainability of the project in

Dwesa.
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6.2.5 Project Management and Life Cycle Characteris tics of the Project

The Dwesa ICT project is significantlyraactivedriven project. No formal project management
approach has been adopted, and decisions are madad hocmanner. The project team aims to

implement a project that is adaptable to any chamgé¢he environment that influence the project’s
progress. Planning in the project is limited, tais mssumed that a formally planned project would
limit the flexibility of the project. This obviolis has had negative repercussions on the
implementation and management of the project. Neegkess, the project has managed to be
operative continuously from November 2005, and ioomiets to be supported by the community. It
therefore becomes interesting to examine aspectsthef project's current and planned

implementation and management practices througteptoject life.

The project team occasionally met to discuss pfandield visits and the progress of the ICT
project. The communication tool for group meetibgéveen Rhodes University and the University
of Fort Hare was a video conferencing system. H@nemost informal planning was done via
emailing on the Dwesa mailing list. Even thougk team had decided not to have an overall
project manager, and instead decided together empltéms for the trip, the planning tended to be
done by certain individuals in the group. Someaeshers preferred to focus on their own research,

and therefore did not contribute much to the plagrmf the overall project.

The Dwesa ICT project iderative in nature, especially given the fact that it desith a number of
sub-projects. Each of these sub-projects hag ayifle of its own that is applied differently iach
phase of the overall project. Iterative and inaatal development is practiced whereby the project
team does not follow a rigid waterfall approacht mstead implements segments of each sub-
project at each phase of the overall project. Tdmables the project to adapt to any changes
associated with the dynamic rural environment drat experienced throughout the project’s life
cycle. Since most of the research sub-projectddagwo years (duration of a masters degree), the
project leaders intend to extend (incremental) texgsprojects for future research with future

postgraduate students, in order to build and kestihal e-commerce platform.

6.2.6 ICT Applications Used

The ICT applications mentioned below are the tetdgies that have been implemented. Whilst
other technologies will be adopted in the futurevellepment of the platform, currently the

technology implemented includes:
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6.2.6.1 Hardware

A VSAT (Very Small Aperture Terminal) which is an earthbduwstation used in satellite
communications of data, voice and video signals|uekng broadcast television (Pagarkar,
2004: 1).

A WIMAX (Worldwide Interoperability for Microwave A ccess) Terminal This forms
part of Projects C and D, on appropriate commuigngechnologies for rural areas as it will
eventually host a potential fixed telephony sendao®ng different communities in Dwesa.

* 10 Personal Computers:Nine computers are setup as a thin client runnifigme server
(where the necessary resources needed by eacidirali?C are hosted)

» Storage devices - Flash Disksthese were distributed to teachers and communaiityetrs

6.2.6.2 Software
e The Edubuntu Operating System:An open source Linux-based operating system degdigne
for school environments
» The Gutenberg Project: A collection of free online books.
* Wikipedia: A free content encyclopaedia of information on malifferent subject areas

collaboratively written by people around the world

6.2.7 Phases of the Dwesa ICT Project

The progressive life of the Dwesa ICT project waslartaken through repeated field trips to the
community. The phases of the Dwesa ICT projectnatteclearly defined, and therefore it was a
challenge to determine phases associated withrtheqt's life cycle. A review of field observation
reports reveals a focus and commonality amongripe tiaken at different periods of the year, from
November 2005 to August 2006. Each field trip gshtb focus on specific aspects of achieving the
objective of the project, but were not limited tem @ndividual activity that needed to be
implemented. Different field trips therefore pastrthe life of the project, and present the apgroac
used for implementing and managing the projectweler, it is important to note that each field
trip was incremental and iterative, in that somavdies would be repeated and built on from
previous phases. Nevertheless, these previouse phaivities would not be the main focus of

activities which determine the name and charac¢ites$ the current phase.

According to the project team, the Dwesa projeauigently in its first stage, where the focus has

been on achieving community buy-in and involvemant training the community to be competent
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and confident in their use of ICTs. The technwide of the project has centred on achieving an

Internet connection and developing a pilot WiMAXHKibetween Mpume School and Ngwane. A

brief description of the phases of the Dwesa ptojgas follows (a detailed description of the

phases of the project can be found in Appendix E):

1. Project Idea Generation and Concept (January — Octoer 2005)
This phase of the project is associated with geimgraa proposal for the project, which
defines the needs and concepts that underlie thjegbr The idea of the research project
emanated from collaboration with the Telkom COEdh&t University of Fort Hare and
Rhodes University to promote research in e-comméscemarginalised communities in
South Africa. As a result, a proposal was develofw an open source/standard e-
commerce/telecommunications platform which woultecéor the research focus associated
with the two COEs. The Dwesa rural area was cha@sean appropriate location for the
project, because of the ties it had previously fmtmwith the Rhodes University
Anthropology Department (which provided extensivachkground knowledge on Dwesa).
The Dwesa area also provides an ideal environnggmesenting marginalised communities
to field test the e-commerce platform prototyp@aly, the Dwesa Development Board was
presented with the ICT project to create awarenésdise proposed project, in an attempt to
achieve project buy-in from them, as they tend niluence the participation of the
community in development activities.
2. Project Feasibility (November 2005)

The project feasibility stage focused on deterngran appropriate physical location for the
ICT project within the Dwesa community. Initialljhe nature reserve offices had been
chosen as they had sufficient project infrastriectuequirements. The project location,
however, was later changed to the local shop (Molisfb shop), because of political factors
at the nature reserve. Unfortunately, Mr Mbolaxpectations of the project were dashed
when Telkom failed to install the VSAT on the schiedl day. The project team therefore
had to explore the community further for anothexalton for the project. Six local schools
and a clinic were explored as potential proje@ssitUItimately, Mpume Primary and Junior
Secondary School (Figure 13) was chosen as a lmasthg Dwesa ICT project. The
community was also explored in November, to intcalthe project team to community
members, and to get a feel for social, cultural @sdnomic activities existing in the

community.
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Figure 13: Mpume Primary and JuniorSecondary School

3. Technology Introduction and Training (January — March 2006)

This phase focused on introducing the technologheocommunity, and training for its use.
The computers were set up at Mpume School, anttdiveng was centred on teachers, who
would eventually play a role in training communityembers when the project team was
away (train-to-train methodology). Training wasided intoinitial training (introductory
training), andtechnology competence traininglnitial training provided an introductory
computer literacy course to give the teachers laafe® understanding of what computers are,
and their potential in enhancing the education @ssr therefore improving the teachers’
confidence in using the computers (not necessaoilyipetence). Subsequently, technology
competence training was mainly associated with lemgaleachers to become competent in
using Edubuntu applications, especially Open Offi€ke project champions eventually

assisted in training the community (Figure 14).

In addition to training, a GPS (Global Positionfagstem) survey was conducted (feasibility
for Projects C and D), and the e-commerce musicpoorent (Project G) of the project was
introduced to the community. In order to createncwnity awareness of the project, the
project team visited other schools to present ttogept, in particular, Ngabara Secondary
school.
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Figure 14: The Project Champions assiagy in Community Training

4. Community Buy-in (April — May 2006)

The community buy-in phase relates to the promatibcommunity participation in driving
the sustainability and success of the project. Ammrandum of understanding was
presented at a community meeting (Figure 15) tbrneuthe commitment and support of the
project team for the Dwesa ICT project, and the mitment (requirements) needed from the
community to support the project. In addition e tommunity meeting, the project team
also visited Ntubeni School to encourage the teactoeattend training. Subsequently, the
project team met with all the local ICT project regentatives in the community consisting
of the two project champions, Headmaster, and twomnounity representatives.
Communication would be maintained between the ptojeam and local ICT project
representatives who make important decisions ragarthe successful operation of the
project in the community.

Figure 15: The Community Meetingvith a Presentation by Mrs Gxarisa (Project Champim)

5. Technology Implementation and Community Needs Rewe (May — August 2006)
The VSAT was installed at this stage, and the WiMiaXtallation was tested for a future
network between the community schools. Furtheriribieteachers were trained on how to

make use of the Internet, and how to connect timepaters to the VSAT and log-on for
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Internet access. This phase of the project alstusted on interaction with local
entrepreneurs who could potentially exploit the I&drvices provided to support their

business, as shown in Figure 16.

Figure 16: Interviewing Local Cafts People

6. The Proposed Close-Out
This phase is associated with handing over theeptdp the community. Currently no
exiting strategy exists for the Dwesa ICT projed,it assumed that it is not an immediate
issue to address, given the fact that it is an @nggand comprehensive research project at

the two universities.
6.2.8 The Uses of ICT by the Dwesa Community

6.2.8.1 Current Uses of ICT in the Dwesa Project

The Dwesa community has made use of the ICT sexwigth which they have been provided, as

follows (a detailed discussion can be found in Appe E):

Entrepreneurial Activity and Market Access: The indigenous Xhosa traditional dancers at
Dwesa have attempted to use the Internet to sdarcimformation on how they could advertise

themselves more effectively. Furthermore, tradaiocrafts people have received training in an
attempt to find out where they could sell theirqurots and at what price, in order to make a good

profit in the tourism market.

Access to Education and KnowledgeThe teachers at Mpume School have used the cormspoter
enhance the learning process and improve the adogabcess. They have used Wikipedia and the
Gutenberg Project, educational games for junior seior students, the Open Office Suite for

school administration, and the Internet to seancleflucational information.
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Rural Empowerment and Participation: Rural communities need to participate in decisigvh
government, and public and private institutionst thfluence their welfare. The Dwesa community
has made use of the ICT project services throughigng about the delayed compensation for pigs
destroyed by the South African Department of Adtioe as a result of Swine fever, submitting
work related problems to the Department of EducafibOE), following up on remittances and
pensions owed by government and private institstiand applying for government funding in rural

development projects.

Establishing Community Networks: Currently, a network connection using WiMAX has ibee
setup between Mpume School and Ngwane School, vérelocated in different rural communities
in Dwesa. This has enabled communication betweeisthools, hence potentially increasing social
capital and bringing the communities together itivéities aimed at developing tourism and other

rural capital assets.

Rural Development Administration: The community often hold meetings to discuss deraknt
initiatives. The computers at Mpume have been uUsedne of the committee members of the

community to store information and manage commuiminces using Calc.

6.2.8.2 Planned Future Uses of ICT

WIMAX Networks with Schools: The project team aims to network other schools Wfume,
including Ngabara, Nondoma, and Mtokwane. Thes®das will eventually be networked to

communicate via telephone using VolIP.

Tourism Development: The e-commerce platform could potentially improtie turrent tourism
operation in Dwesa (for example, booking onlinelrurthermore, community participation in
tourism development could be enhanced throughgekample, collaborating with the reserve to
determine how many tourists are expected to adiwing a certain period, so as to market their

products effectively.

Integrating computer lessons into the school curriglum: The project champion at Mpume
School plans to approach the DOE to request assestim integrating computer lessons into their

curriculum.
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Local Xhosa Wikipedia for Dwesa: This will promote local content development andhga

information that contributes to cultural and hegg&nowledge (tourism) in the community.

The BingBee Project:BingBee is an information kiosk that provides aesctsinformation via a
touch pad, and a computer behind a secure windoanfWorth, 2006: 1). This will promote access

to ICT services during school holidays and weekends

6.2.9 The Challenges to ICT Use and Implementation

The challenges faced in the project can be catsggbiinto those faced by the community (use of
ICTs), and those faced by the project team (impteateon of the ICT project) (a more detailed

description of each challenge can be found in AdpeR).

6.2.9.1 Challenges Faced by the Community

Infrastructure Access: These challenges are associated with the factais htave limited the
effective operation of the ICT applications avaléab
« The computers are currently stored in the Mpumedimaater's office because the
designated room for a potential telecentre is eotige enough as it lacks a burglar-barred
door. As the computers are reconnected each ldagomputer cables have been damaged.
« The VSAT that was installed by Telkom was delaysd five months. Furthermore,
occasionally the VSAT would not work, possibly besa of an inconsistency in electrical

power at Dwesa. Inconsistency may have also exbéibm an issue at national level.

llliteracy and Education: llliteracy is a major problem in rural areas. Tiag in Dwesa seems to
have been limited to those who can read and whtethermore, less educated community members

assume they are unable to use the computers.

Content and Language:Although the Edubuntu operating system has a Xkession, the teachers
preferred to be trained using the English versiomherefore, when the teachers trained the
community, they often had to translate in the compuaontent to Xhosa, which proved to be quite
difficult with computer terms. Furthermore, theojaict team only provided training material in

English, which limited some trainees who may wanteffer to the material themselves directly.
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Insufficient Training and Capacity Building: The challenges associated with training are similar
to those associated with illiteracy, language, @mtent. Training also tended to focus on what was
appropriate for teachers, who were more educatdcegperienced, which was not characteristic of
most people in Dwesa. The approach to training alas quite sporadic with limited structure,

which was a challenge for both trainers and traneBurthermore, there tended to be a lack of
commitment to training, as depicted in Figure 1Aere 48 people have only received training 1 to 3
times, 25 received 4 to 10 times, and 10 receivaithihg more than 10 times. This may have
resulted from a lack of awareness of community memsion how they could integrate the ICT to

support their rural livelihood activities.

@lto3
m4to10
ol1+

People

Number of Times Trained

Figure 17: Bar chart of the Number of Times Communiy Members have Received Training

Financial Constraints: The project at this stage is donor dependent. [iogect team has,
however, started promoting independence in the aamitsnthrough giving them the responsibility

to raise funds for a printer.

Political Constraints: The Dwesa Development Board has attempted to skipnié School on the
development agenda, as they assumed the comphuggraere provided with were for the exclusive
use of the school, and not the community as a whillevertheless, the project champion managed
to convince the Board otherwise. The locationha project was also originally constrained by

reserve manager, as he unnecessarily restricts gaitynintervention in the nature reserve.
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Social and Cultural Challenges:Some of the community stakeholders of the projestehbeen
reluctant to get involved in the ICT project as esult of social and cultural factors. These
challenges include:
» Reluctance by middle aged to elderly community memsibo use ICT services provided, due
to their assumption that the project is meant tmmger people.
» Technophobia is a challenge as some community menfeel intimidated by the new
technology.
» Reluctance among some teachers to assist in thengoity project while the project team
was away.
* Reluctance by some community members because of beisinformed by a teacher that
the ICT project was only meant for people who hid@ast completed their Matric.
» A passive attitude toward development in the Dwesal area
» Limited available time for some community membersdceive training

* Reluctance to trust other community members to ttz@sides the teachers

Access to Computers during Weekends and School Hddys: Training is unavailable during
these periods because the school is closed angdrtiject champions are unavailable to provide
access to the school.

Incentive for Community Trainers: The project champions mentioned that there arendek
number of trainers available, which is quite chadieg as they occasionally have to train many
people, sometimes up to 8pm in the evening. Aentice may need to be introduced to encourage

the youth and other community members to assisaining.

Distance to Mpume SchoolSurrounding communities in Dwesa are constrainethbydistance to

Mpume which can take a few hours to travel to.

6.2.9.2 Challenges Faced by the Project Team and Ar  eas for Improvement

The project team has also faced challenges assdaiaath the implementation and management of
the project in Dwesa. An interview with the prdjéeam also reveals areas for improvement they

have suggested.
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The Integration of Projects and Team Dynamics: A variety of distinct projects make up the
Dwesa ICT project, and hence it has been a chalémgntegrate the individual goals of the sub-

projects with the main goals.

The Delay of the Dwesa Community to meet Project Rglirements: The project champions at
Mpume have delayed meeting project requirementsh &s installing a burglar-barred door to
house the computers in the staff room. This hasaged some cables (continuous transference of
computers from the Headmaster’s office to the stadim), and delayed the implementation of the

music component of the e-commerce platform.

The Integration of the Project in Community Activities: The project team has found it difficult

to integrate the project effectively in rural lir@dod activities.

The Challenge of LanguageThe project team includes researchers who can sgleaka, which
has proven to be an advantage in communicating reffeetively in the community. However,
some researchers cannot attend all field trip duesponsibilities at their institutions; therefate

times a translator is unavailable for project temembers who are not sufficiently fluent in Xhosa.

The Short Length of Time on Field Trips: A field trip usually lasts from three to seven daydn
the first few days, some people in the project téawve to deal with technical problems, and hence

they end up not having enough time to do plannskkta

The Politics associated with the Nature Reservdt has been a challenge for the project team to
deal with an uncooperative reserve manager, righin fthe initiation of the project in the

community.

The Challenge of the Community honestly communicatig their Problems: Project C aims to
identify the challenges the community has facedising computers in the Dwesa project. As
community members were interviewed, they seemedotowant to inform the project team of
problems they have faced using the computers, biyt their problems with stakeholders at the
School.
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6.2.10 An Analysis of the Phases of the Dwesa ICT P roject in relation to the
RICT-PLC Model

An analysis of the Dwesa ICT project in relationttee RICT-PLC model is discussed in the
following sections. The evidence and presenceofisf, ‘slight’, ‘weak’, ‘none’) of each practice i

summarised in a table for each phase of the RICT-Riodel.

6.2.10.1 Concept

The Dwesa project is iterative in nature; thereforactices in Concept may have been applied in

other phases of the project.

The project was not planned sufficiently and theeflgoment osimple and clear objectiveélhat can

be communicated to the project team and commueiggs to be improved. However, an effort was
made to understand the Dwesa community with backgtdknowledge of Palmer, Timmermans,

and Fay’s (2002) research, and hence devise olgscthased on the context of Dwesa. The
identification ofexisting rural development activitiéisat could be supported by the ICT project was
limited to educational institutions, that is, tleeadl schools. However, they plan to identify other

activities, possibly at a later stage of the probjec

The project team waaware of the ICT policy environmettihat would influence the project,
particularly considering it was a Telkom (Telecormiwations Company) funded project. The
Dwesa project did not necessarily apply for certi@nces (WiMAX) individually, as the licences
fell under Telkom. Furthermore, the research sitelare aware of the ICT policy environment,

given their field of research and educational kremge on ICT policy.

The ownership of the project was not strongly enaged from the early stages of the project
(limited to approaching the Dwesa Development Bpdydt there is strong evidence at later stages
that indicateownership was encouraged his was especially supported by selecting@ritivating
enthusiastic project championsThe two main project champions significantlydrdhe project in
the community. One of the champions is a womad,@ential champions exist that represent the

youth in the community.
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Evidence suggests that the project supported themof choosing the right technology appropriate
for rural environments. A feasibility study was doisted to determine compatible locations to base

the ICT project and appropriate applications tans¢alled.

Critical Success Factor Practiced Presence
Simple and clear project objectives Vv Weak
Using ICT to enhance existing rural developmeniviies Vv Slight
Incorporating/Awareness of specific ICT policy infhcing the project Vv Strong
Encourage local ownership Vv Weak
Choosing the appropriate or right technology Vv Strong
Cultivating an enthusiastic influential project of@on Vv Strong

Table 10: A summary of the ‘Concept’ phase practice of the RICT-PLC applied in the Dwesa PLC

6.2.10.2 Development

The practices that exist in this phase occasiormaturred at different phases of the Dwesa project

life cycle as it was iterative and incremental ature.

There is limited evidence to support the practidesonple and clear objectivesnder the
development phase. Meetings were held occasionatly the community to discuss the project’s
progress, but were avoided at times because thecpteam assumed it was too formal, and would
pressurize and intimidate community stakeholddxievertheless, an observation of meetings did
not seem to pressurize or intimidate community edtakders. Decisions werad hoc and
unplanned. The deliverables of the project wetecte@ar and planned in the duration of the project.
The scope of the project is not clearly definedultesy in unplanned decisions (for example,
including Ngabara School in the project — see Aplpek). Furthermore, the sub-projects were not
significantly integrated to support the main gedth limited planned delegation and accountability
of deliverables. The absence of a project mantmgguide the project made it difficult to delegate

and monitor the accountability of deliverables.

There is slight indication to support thlistic approachof the project in the rural area, but
particularly little evidence in relation tadentifying existing rural development activitiesd

organisations (limited to the school) that coulddfé from the project. However, the project team
assumes that focusing on the school initially woaicentually reveal other rural development

activities, as the school acts as a centre for comiynmeetings.
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The Dwesa project shows thabject champions were involved in planniaigd decisions regarding
the project in the community. In addition, the lbcapresentatives that contributed to project
decisions were representative sicially excluded groupsNevertheless, this was a coincidental
aspect as the project team had not planned to serilgstarget socially excluded groups, but did
consider a champion to represent the youth. Thectsen of representatives was relatively
sporadic, and it was not clearly defined what lesfeprojectownershipwould be assumed by the

champions and community members.

There is some evidence to show that the projech telso attempted tanderstand the political
environmentthrough background research on Dwesa, and thstasse of project champions.
However, they chose to avoid getting involved inalopolitics and left it to the champions to be
accountable to their political environment. Thetiggation of some political leaders, such as the
community Chief and the Development Board was mdrend encouraged to create awareness and

support of the project.

Community meetings held show some evidence thapribiect aims to promote thgarticipation of
community target groups decision making and development. Communitydagyoups have not
necessarily been identified at the current stagéhefproject. Nevertheless, local entrepreneurs
involved in crafts have been targeted and an attéiap been made to elicit their requirements. An
initial slight indication is evident ofocusing on local/demand driven neeatsd an endeavour to
encouragdusiness development aadtrepreneurship for economic self-sustainabilityhe future.
Planning for economic self-sustainability is aldglgly evident in the fact that the community
champions are planning to charge for training piesl so as to raise money for a printer and other
stationery. Furthermore, charging for training ldoalso eventually act as an incentive for
community members, especially the youth, to agsistining, hence eotive and incentive for ICT

job placement in the community

The Dwesa project displays an effortttain and build the capacitgf local community members to
use the technology applications. However, at tegdlbpment phase, there was little evidence of
planning for appropriate training. No trainingustiure was designed for the project team, nor were
the teachers assisted in designing an approptiatetse to train the community. The computer

applications are, however, sensitive to the edaoatirural environment in developing countries
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(Edubuntu Open Source Platform: refer to Appendixvihich assists in training. Therefore, there

is an indication thaappropriate technology was chosen

In relation to the sub-project objective of Projectit is evident that the Dwesa project aimguad
on local information and knowledge systentéowever, the practices that should be appliethén

Development phase have not been employed as yet.

There is little to no evidence to support planniogthe on-going monitoring and evaluatiosf the
project. The occasional field visits were religogbn for updates on the progress of the project.
However, there was no plan or designed assessowribtmonitor and evaluate the progress of the

project toward achieving its goals.

There is little evidence of planning to enhancenitigate ICT policy influencing the projectiven
the project team’s knowledge of the ICT policy easiment. There is no evidence of planning to

build local partnershipsn the Dwesa community.

Critical Success Factor Practiced Presence
Simple and clear project objectives v Weak
Approaching the project in a holistic way v Slight
Using ICT to enhance existing rural developmenivaies v Slight
Cultivating an enthusiastic influential project af@on v Strong
Incorporating socially excluded groups v Weak
Incorporating/Awareness of specific ICT policy urhcing the project v Weak
A good understanding of the local political context v Weak
Significant participation of community target graup the project v Slight
Focusing on local/demand driven needs v Slight
Building on local information and knowledge systems v Weak
Appropriate training and capacity building v Weak
Existing motivation and incentive for ICT job plawent in the community v Slight
Focus on economic self-sustainability — businesgld@ment and entrepreneurship v Slight
Encouraged local ownership v Strong
Building local partnerships X None
Choosing the appropriate or right technology v Strong
On-going monitoring and evaluation of the project v Weak

Table 11: A summary of the ‘Development’ phase prées of the RICT-PLC applied in the Dwesa PLC
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6.2.10.3 Implementation

The practices that exist in this phase occasiomalburred at different phases of the Dwesa project
life cycle as it was iterative and incremental ature. Given the fact that planning was relatively
limited andad hog the implementation of some tasks and activitiesewunplanned. Conversely,
some implementation practices associated with @I HPLC model were applied. At this stage of

the Dwesa project, not all planned activities hb@en implemented.

The Dwesa project tearnollaborated with an already existing rural devehognt institution
Mpume School, which contributes to educational tgweent. It is therefore apparent that the
project aims to support the community at largepulgh using the school as a base for the ICT

project’s impact.

An attempt has been made to select local reprasergaas potential champions of the project,

especially the youth and community members (besidesteachers). These representatives are
being cultivated as potential project championsEven though these representatives actually
represensocially excluded groupshere is no evidence to show the project teamdediberately

implemented tasks to promote their participatiod eavolvement.

Continuous communication and feedback to the conitsnand leaders about the project’s progress
has been maintained, particularly through collatbonawith the project champions. Therefore,
there is to a limited extent an indication of Impkntation practices that supportamderstanding

of the political environment and significant participation of community target graip
Communication and accountability hgsomoted local ownershivhere the community has
consistently collaborated at meetings to discupgds relating to the project. It is apparent that
community members own and drive the project. Stipijpom the community is also evident given
the fact that the ICT project is housed oneaisting public facility the previous staff room at

Mpume School.

There is evidence of the implementation agfpropriate training and capacity buildingout its
efficiency was significantly influenced by the lacka planned training structure. At this stage of
the Dwesa project, most of the implementation jicastof training have been applied, but there is

still room for improvement in applying these praes effectively.
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It is apparent that an effort was madesétect appropriate technolody implement in Dwesa. This
is especially obvious in the open source softwatecsed, wireless technology (WiMAX) to test in

rural environments, and the proposal to eventuallyout refurbished computers and a printer.

Limited evidence exists to show thah-going monitoring and evaluatioof the project was
practiced. In this case, regular reports were dleh@nd loaded onto a Wiki to show the project’s
progress. However, these reports were informath wit defined template for guidance. Project
team meetings were also held to discuss the pojeaigress, but these were not held often enough

or on a regular basis.

There is little to no evidence to show the appitabf implementation practices associated with the
awareness of specific ICT policy influencing theojgct building on local information and
knowledge systems, facilitating local content dgwelent, an existing motivation and incentive for

ICT job placement, focusing on economic self-snatality, andbuilding local partnerships

Critical Success Factor Practiced Presence
Using ICT to enhance existing rural developmenivaies Vv Slight
Cultivating an enthusiastic influential project of@ion Vv Strong
Incorporating socially excluded groups Vv Weak
Incorporating/Awareness of specific ICT policy uhcing the project X None
A good understanding of the local political context Vv Slight
Significant participation of community target graup the project Vv Slight
Building on local information and knowledge systems X None
Appropriate training and capacity building Vv Slight
Facilitating local content development X None
Existing motivation and incentive for ICT job plawent in the community X None
Focus on economic self-sustainability — busineseld@ment and entrepreneurship X None
Encourage local ownership v Strong
Building local partnerships X None
Choosing the appropriate or right technology Vv Strong
Building on existing public facilities Vv Strong
On-going monitoring and evaluation of the project Vv Weak

Table 12: A summary of the ‘Implementation’ phase pactices of the RICT-PLC applied in the Dwesa PLC
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6.2.10.4 Close-out

The Dwesa project has not reached this phase &®Itb&-PLC model and therefore it is not directly
evident what practices are to be applied at tlagest Furthermore, no proposed approach or exit
strategy has been developed for the project.

Critical Success Factor Practiced Presence
Significant participation of community target greup the project X None
Focusing on local/demand driven needs X None
Encourage local ownership X None
Building local partnerships X None
On-going monitoring and evaluation of the project X None

Table 13: A summary of the proposed ‘Close-out’ phse practices of the RICT-PLC applied in the DwesalfC

6.2.10.5 Post Implementation Review

The Dwesa ICT project has not reached this stages giroject life cycle; therefore CSF practices
associated with this phase are not necessarilyeabpNevertheless, there is a limited indicatién o
applying the practice ofon-going monitoring and evaluatipnas the research project has
documented some results from the project, whidiigeal requirement of a project team consisting
of students from research institutions. This maypplied in the future post implementation review

of the project, if this phase is considered.

Critical Success Factor Practiced Presence

On-going monitoring and evaluation of the project Vv Slight

Table 14: A summary of the proposed ‘Post Implememttion Review’ phase practices of the RICT-PLC appéd in
the Dwesa PLC

6.2.10.6 Additional Phases and Practices associated  with the Dwesa Project

The Dwesa project life cycle differs from the RIEPLC model, although some phases of the project
life cycles are linked and similar. In this caske Concept phase is linked to the practices
associated with the ‘Project Idea Generation andc€pt’, and ‘Project Feasibility’ phase of the

Dwesa ICT project. The Project Feasibility phasectfically relates to the practice associated with
choosing the appropriate or right technologwhereby an infrastructure audit is conducted to

determine an appropriate location for the projed¢he community.
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Additional practices identified and lessons learfreth the Dwesa case study are as follows:

Involve or delegate to the project champions or camity representatives the development
of a training structure for community training, @they have received sufficient training
from the project teamThe project champions and local representativddwesa are more
familiar with an appropriate way to train the comity, as they have closely experienced
and observed the challenges faced by the commumitis practice may relate to the
Development phase and may also be associated Wwéh ctitical success factor of
‘appropriate training and capacity building’ undeis phase.

Significantly involve the community in determineag appropriate business model to keep
the project economically sustainabl@he community representatives are more awarkeof t
financial constraints and affordability of the coommty, as it is evident that they have
already suggested an affordable rate to chargedhenunity for further computer literacy
training. This practice may relate to the Develeptphase and may also be associated with
the critical success factor of ‘focus on economeit-sustainability’ under this phase.
Delegate tasks to the project champions and coniyngni that the project’s progress may
be monitored in relation to the accomplishmenthadse tasks (this keeps the community
accountable).This is evident in some research field tripshi® Dwesa community, whereby
the project team left tasks for the project champido accomplish in their absence.
Furthermore, a Memorandum of Understanding/Coojeratwvas presented to the
community to inform them of their contribution needin supporting the project. (This can
possibly form part of the Implementation phase).hisTpractice may relate to the
Implementation phase and may also be associatédtist critical success factor of ‘on-
going monitoring and evaluation of the project’ enthis phase.

Select appropriate and relevant sub-projects topsupthe main ICT project objectivdt is
evident that the Dwesa project has various subkeptejthat support the main objective of the
project. This practice may relate to the Concéyatse and may also be associated with the
critical success factor of ‘simple and clear pro@ugectives’ under this phase.

Develop a plan/structure to guide the integratidrsob-projects throughout the life cycle, to
support the main/overall ICT projectThe project manager should supervise and ghiele t
integration of sub-projects. This was evidentlyawen the Dwesa case study, especially
given it was a learning process for all students @oject leaders. Therefore, research field

trips and the progress of the project at times weteefficient as it is not clearly defined
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how to integrate the projects. This practice malgte to the Development phase and may
also be associated with the critical success faotdsimple and clear project objectives’
under this phase.

* Practice continuous communication and feedback atimiprogress of sub-projects toward
achieving the main project gaal This was evident in the Dwesa case, in ordéeap the
project team aware of the progress of each sulegréepward achieving the main goal, as
some are dependent on each other. This practigeetate to the Implementation phase and
may also be associated with the critical successorfaof ‘simple and clear project

objectives’ under this phase.

6.2.11 Concluding Remarks on the Dwesa Project Life Cycle Characteristics

The researchers in the Dwesa ICT project consigtostgraduate students experiencing an ICT
project for the first time, and hence the projesteals the limitations of certain project practiaed
areas for improvement in the management and impl&atien of the project. Nevertheless, there
are successful aspects of the project given soofeigues that have been adopted, and this has
equipped and provided students with the experiamcereality of rural ICT projects. The phases
and practices associated with the life of the Dwasgect are related in some cases to the proposed
phases of the RICT-PLC model. However, in someesamportant factors have not been
considered appropriately, and undermine the swidity of the project. Nevertheless, additional
aspects of the project have supported its on-gapgration in the community, which could

contribute to an enhanced model of the RICT-PLC.

An important aspect of the overall life cycle ofetlbwesa project is that it is iterative and
incremental in nature. This enables the projecbéoflexible enough to adapt to any changes
associated with its dynamic rural environment. igidr waterfall approach that is characteristic of
the proposed RICT-PLC model may be insufficienttiaptive to significant changes in the rural
environment that could influence the sustainabdityl success of the project. It is important smpl
appropriately for an iterative approach; this msiled in the Dwesa case. Conversely, it is possibl
for the RICT-PLC to adopt and incorporate the tigeacharacteristic of the Dwesa project. More

phases or sub-phases may arise to accommodatertté/e nature of the project.
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6.3 The Rhodes University Mathematics Education Pro  ject (RUMEP) ICT
Project — MathsNet

6.3.1 RUMEP

The Rhodes University Mathematics Education ProjRUMEP) is a Non-governmental
Organisation linked to Rhodes University, with thein purpose of supporting mathematics
teachers in disadvantaged schools located in tta and peri-urban areas of the Eastern Cape. It
first started in 1995. The main aim of the projectto improve the teaching and learning of
Mathematics in primary and secondary schools. RBMt#erefore works with rural Mathematics
teachers to develop their professional skills drartcontent knowledge. The approach of RUMEP
is to work in partnership with teachers to (RUMRBQ6a):
“inspire innovative methods of teaching which enmeme children as ‘'active mathematical
thinkers'; building on their individual skills ankhowledge, encouraging them to employ their
own methods to solve problems, ask their own questiand generally make the learning of
mathematics a more pleasurable and meaningful éxpes”
The major components of the RUMEP intervention iativdmatics education in the Eastern Cape

are summarised in Figure 18.
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Figure 18: The Structural Components of RUMEP’s Inervention (RUMEP, 2006b)
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The ICT aspect of RUMEP specifically supports tludl€gjial Cluster Project via MathsNet.

6.3.2 MathsNet

MathsNet is an ICT project in RUMEP that suppohs professional development and work of
teachers in the collegial clusters. The ICTs apé the focus, but instead an enabler in the
professional development process of Mathematiashtga in the Eastern Cape, to produce effective
teaching resources. MathsNet began in 2002, andd&ar set up computers and printers in twelve
of the fifteen clusters, as shown in Figure 19. e omputer icons indicate clusters at which

computers have been deployed.
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Figure 19: RUMEP Collegial Clusters and MathsNet Cmputer Locations (RUMEP, 2005: 37)

The MathsNet project equips teachers to createadagt Mathematical resources for themselves,
such that they can be shared for further developroknther Mathematics teachers and clusters.
MathsNet therefore focuses on mathematics tea@retsiot necessarily the development of other
subjects. However, some teachers teach moreubatrjathematics, hence other subject areas do
leverage from the ICT project.
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6.3.3 The Project Context

RUMEP operates within the Eastern Cape Provinc8aifth Africa, focusing on supporting the
mathematics education in the area. The Eastere Gamown to be the poorest province in South
Africa, with sparsely populated and isolated comities that exist in extremely remote areas, and a

weak communications and transport infrastructueen&ury and Brown, 2005b: 1).

The quality of education in the Eastern Cape happid in the past few years. The conditions of
schools in the Eastern Cape are poor. For examapkybstantial number of the schools need
infrastructure repair, they have inadequate sclmalerial, the learner to teacher ratio is high
(exceeding 40:1), and only 49% of learners in ttewipce passed their matriculation examinations
in 1997 (Human Sciences Research Council, 1998)ovefament and various development
organisations have therefore developed initiatteesnprove the system of education in the Eastern

Cape.

RUMEP specifically focuses on enhancing Mathematigscation as there has been a significant
drop in the subject’s pass rate, putting the prowiat the bottom of the country’s list (RUMEP,
2006a). Mathematics education is a top priorityha Eastern Cape, as the changing democratic
society of South Africa requires that students bszomathematically literate to participate
effectively in a technological society. Thereforaechanisms to improve the education of
Mathematics, especially in the Eastern Cape, asendéisl to support and contribute to education
development, and hence rural development in contiesn{The Eastern Cape Department of
Education Report, 2006).

6.3.4 The Project Stakeholders

a) The teachers who are members of each RUMEP Cdll&jisster hosting a MathsNet
computer
b) The RUMEP and MathsNet project team include:
Director: Dr Rose Spanneberg
Courses Coordinator: Mr Tom Penlington
Cluster School Coordinator: Mrs Fezeka Mkhwane
Facilitator Primary Schools: Mrs Thami Tokwe
Facilitator (FET Phase Schools)Mr Thomas Haywood
Mathematics Lecturer: Ms Thami Mahlobo
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MathsNet Facilitator/IT Consultant: Mr Mark Sainsbury

6.3.5 Project Objectives
The overall objective of RUMEP is:

* To improve the Mathematics teaching and learningschools, especially in deep rural
schools in the Eastern Cape Province, through wampoogrammes of RUMEP intervention
The objectives of Mathsnet are:
» To promote cooperative work and professional dgweknt in the existing clusters
» To enable the creation of varied and professiaahing resources
* Enhance RUMEP’s interactions with the clusters
* Add to the confidence and skills of the teachevslved with RUMEP

The goals of training and support provided by Mitsare to develop computer skills, promote the

routine use of ICT as a tool, and create a collgg@fessional development community.

6.3.6 The Sustainability of the ICT Project

The sustainability of the MathsNet project is caldor it have an effective impact on a collegial
cluster. RUMEP aims to promote the sustainabiifythe clusters, especially in relation to its
supportive projects such as MathsNet. It is @aitibat a cluster demonstrates that it is capable o
being sustainable from its first application toilbvéhe programme, through a set of criteria thadne

to be met. The sustainability of the project digantly involves the responsibility of the cluster
with support and direction where necessary fromRb®EP team. RUMEP assumes that donated
funds that support clusters may eventually run ddansequently, the teachers at each cluster are
trained to manage their project effectively witiied support from RUMEP. Local experts are

developed in each cluster that drive and managprthject with a view to promote sustainability.

6.3.7 Project Management and Life Cycle Characteris tics of the Project

The MathsNet project adopts a defined structurqutageh to project management. The project
does not necessarily adopt a formal project manageapproach, but applies a structured approach
that is sensitive to the project’s environment, &sdoperation within RUMEP as a whole. The
programmes in RUMEP as a whole are integrated ieae the greater goal — the professional
development of Mathematics teachers. The life eyl the MathsNet project is applied in each

individual collegial cluster.
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The MathsNet project is significantly driven by tbemmunity clusters. Major decisions made in
the project involve the participation of the comntyrclusters, as they take ownership of the
successful operation of the project. The manageuofahe project is therefore guided by the needs

of the community.

The MathsNet project is also iterative and incretalem nature. In this case, the needs of the
project continually change as a result of the dyinaanvironment in which it operates. Therefore,
some of the phases are repeated once a new a$gbet roject is introduced. For example, the
introduction of the Internet and other ICT applicas (Edubuntu software) to the clusters requires

repeated planning and implementation.

6.3.8 ICT Applications Used

The ICT applications and equipment used in the emgntation of MathsNet at each cluster
include:
6.3.8.1 Hardware

* One Computer

* One Photocopier/printer

* Four Laptops (only available during teacher tragriy the MathsNet Facilitator)

* Internet Connection and Access
6.3.8.2 Stationery and Material Resources
The running costs are borne by the cluster. Howedbey are provided initially with 2500 paper
sheets and one full toner cartridge installed. ©leer stationery that the cluster has to obtain
themselves includes:

» Paper for photocopying/printing

* Replacement toner for the photocopier

* Replacement printing drum for the printer

» Electricity costs

* Telephone costs
6.3.8.3 Software

* Microsoft Windows operating system

» The Microsoft Office Suite — Word, Excel, PowerRpand Access

* Microsoft Internet Explorer
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6.3.9 Phases of the Deployment of the MathsNet Proj  ect at a Cluster

The phases of the MathsNet ICT project life cyeke @ssociated with the progressive deployment of
the project at community collegial clusters. A bdescription of the phases of the MathsNet project
is as follows (a detailed description of the phaddke project can be found in Appendix E):
1. Cluster Project Proposal
This phase describes the initial proposal for ahdldet project at a particular cluster. The
potential cluster is originally given the respoiigy to set up a community of teachers.
RUMEP does not significantly initiate or drive thetage of the project, but leaves it to the
teachers to approach RUMEP for the support of #igtieg community of teachers. The
cluster should meet certain criteria in their agpgtion before being considered for the
MathsNet project, such as having an executive careejia cluster constitution, a bank
account, and a resource centre.
2. Cluster Assessment and Feasibility
This phase of the project is associated with deteng the feasibility of the cluster and its
resource centre for the deployment of the MathgiMeject. Two assessors are sent to the
cluster to carry out a feasibility survey throudbserving the cluster and interviewing the
executive committee. The cluster is evaluatedregjaa ‘Cluster Hardware Preparedness
Rating’ checklist (the checklist criteria can berd in Appendix E).
3. Pre-implementation planning
This phase is associated with identifying actigititasks, and plans to allocate adequate
resources for a specific cluster that has beertegldor the MathsNet project. The planned
activities are usually based on the feasibilityleation carried out in the previous phase.
ICT equipment needed, Internet connectivity requeets, and training requirements are
planned for.
4. Cluster Implementation
The planned tasks and activities are implementddisnphase of the MathsNet project. The
ICT equipment is installed and the cluster comnaitie presented with an Electronic
Agreement Form regarding the use of the equipmerdintenance, and running and
replacement costs (paper, printer toner, teleplooses). The teachers are trained regularly
on the use of the computers. Monitoring and evaloais also done throughout the

implementation of the project.
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5. Close-out
MathsNet does not necessarily havéulh exiting strategy to hand over the project to the
community. Currently, the exiting strategy they aiming for, as long as there is still
funding, focuses on equipping clusters (workshopd #aining) to manage themselves
effectively (training, user administration, opengtisystem administraticgtc), and only call

on RUMEP for support when needed.
6.3.10 The Uses of ICT Applications Provided by Mat  hsNet

6.3.10.1 Current Uses of ICT

The uses are specifically associated with enharesilugation and knowledges the project focuses
on the professional development of mathematicsherac The collegial cluster teachers have made
use of the ICT services provided by MathsNet akws (a detailed discussion can be found in

Appendix E):

Professional Teacher DevelopmentThe MathsNet ICT project supports RUMEP’s collegial

cluster programme in teacher training and developme

Enhancing the Mathematics Education ProcessThe teachers make use of the computers to

develop Mathematics teaching resources to enh&aededrning process.

School Administration: The MathsNet project has contributed to the enhaeo¢ of school
administration in the community schools through tHevelopment of material for sports

administration, assessment schedules and marksslaeetreport cards for student records.

Personal Use: The teachers are encouraged to explore other dske @omputer in their spare
time, for example, for developing curriculum vitéSV), birthday cards, and letters to family

members.

6.3.10.2 Planned Future Uses of ICT

Use of the Edubuntu Open Source PlatformThe MathsNet Facilitator is interested in getting
ideas from the Eyethu ICT Schools Project in Gradtamn that makes use of the Edubuntu

platform.
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A Website for Sharing Resources and KnowledgeRecently, three clusters have been connected
to the Internet. MathsNet plans to promote theisgaof knowledge and resources among clusters

using the Internet.

6.3.11 The Challenges to ICT Use and Implementation

The challenges faced in the project can be categpbrinto those faced by the community cluster
(use of ICTs), and those faced by the project t@amplementation of the ICT project) (a detailed

description of each challenge can be found in AdpeR).

6.3.11.1 Challenges Faced by the Community

Infrastructure Access: Some clusters are constrained by insufficient stftecture to implement
the MathsNet project. Examples of these conssaintlude negotiating telephone access in
Department of Education offices, overdue existialgghone accounts, the high cost of installing

telephone lines in rural remote areas, limitedtelgty connections.

Content and Language:A number of teachers struggle to use the compliecause they are not

sufficiently proficient in English.

Political Constraints: The resource centres for some clusters are logéathoh local Department of
Education (DOE) Offices. Some clusters have fgmethlems with this partnership which include,
trust issues associated with office access (keghk)ctance of DOE office to share office space, and

changing management that prohibits the cluster frontinuing to use the offices.

Social Challenges:Some teachers at clusters are reluctant to usecdh®puters provided by

MathsNet because of time constraints and technoat{8ainsbury and Brown, 2005a: 5).

Geographical Location: At times, teachers have to travel long distancegdt to the nearest

cluster.

6.3.11.2 Challenges Faced by the Project Team and A  reas for Improvement

The MathsNet project team has also faced challeagssciated with the implementation and

management of the project at clusters.
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The Challenge of Language:The MathsNet Facilitator is unable to speak theséhlanguage
fluently. This becomes a challenge when traingagrhers who are not fluent in English, especially
in understanding computer terminology. Neverthel#ss local experts have assisted the facilitator
by translating where they can.

Limited Mathematics Knowledge: The MathsNet Facilitator is not experienced in kéag
Mathematics, and therefore it becomes a challermye him to give the teachers relevant

Mathematics examples to practice their computdisski

6.3.12 An Analysis of the Phases of the MathsNet IC T Project in relation to the
RICT-PLC Model

An analysis of the MathsNet ICT project in relatitmthe RICT-PLC model is discussed in the
following sections. The evidence and presenceofigf, ‘slight’, ‘weak’, ‘none’) of each practice i

summarised in a table for each phase of the RICT-Riodel.

6.3.12.1 Concept
The phases of the MathsNet project that mainiytedlathe Concept phase of the RICT-PLC model

are the ‘Cluster Project Proposition’ and ‘Clusdssessment and Feasibility’ phases.

The project is planned appropriately and especiaéil defined. It is clear what the objectives of
the MathsNet project are for each cluster, and dreysensitive to the cluster requirements. Hence
there is strong evidence simple and clear project objectivest that are sensitive to the supportive
need of clusters. Furthermore, it is evident MathsNet aims to enhance Mathematics education
in marginalised communities, heneahancing an already existing rural developmenivigt —
education.

Local ownershipis stimulated from the beginning of the project the cluster is given the

responsibility to approach RUMEP about involvemienthe project. In addition, it is essential that
an executive committee exists to drive the projest the cluster, with an elected

convenor/chairperson. In this case, the commugetgcts their owmproject champior(convenor),

who communicates with the MathsNet project team.
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There is some evidence that research is being tibokoose appropriate technology apply to
MathsNet project, as the MathsNet Facilitator aimsnitigate infrastructure challenges. Research

is also being done into the potential implementatbopen source software for education.

Critical Success Factor Practiced Presence
Simple and clear project objectives Vv Strong
Using ICT to enhance existing rural developmeniviies Vv Strong
Incorporating/Awareness of specific ICT policy infhcing the project Vv Slight
Encourage local ownership Vv Strong
Choosing the appropriate or right technology Vv Strong
Cultivating an enthusiastic influential project of@on Vv Strong

Table 15: A summary of the ‘Concept’ phase practice of the RICT-PLC applied in the MathsNet PLC

6.3.12.2 Development
The Development phase of the RICT-PLC model relabeshe ‘Pre-implementation planning’

phase, and to a certain extent the ‘Cluster Impigat®n phase.

It is evident in the MathsNet project thsimple and clear objectivegre applied in planning to

allocate adequate resources to the project. Remdatings are held with the cluster to inform and
direct them in their progress towards meeting goal&urthermore, the deliverables and
accountability of the MathsNet project within meetithe RUMEP programme objective as a whole

are clearly defined.

The MathsNet project is alspproached holisticallyas it considers how the ICT project itself can
relate to the RUMEP programme at large and its ipaafluence on the effectiveness of the
community cluster. The project focused on the Mathtics education at schools, therefore

indicating theuse of ICT to enhance existing rural developmetiviéies.

The community cluster significantly drives the majand its effectiveness. RUMEP encourages
the participation of clusters in decisions thatuahce the effectiveness of the project, especially
through planning for regular meetings to monitar thuster’s progress (impact evaluation, refer to
Figure 18). Furthermore, the cluster is respoasibk economic sustainability of the project.
Therefore, it is evident that the following praescof Development are applie@ultivating an

enthusiastic influential project champiosignificant participation of community target graim
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the project focusing on local/demand driven needs, focus onnaoic self-sustainability,

encouraged local ownershipndon-going monitoring and evaluation of the project.

It is strongly evident that an effort is made t@\pde appropriate training and capacity building
The feasibility survey initially identifies the esting computer skill level within the cluster. A
training structure exists to train teachers andraisuous assessment of the teacher’s skill level a
needs is practiced.Building on local information and knowledge systeimsnot necessarily
applicable in this case study. However, it is g evident that existing community structures,
practices, experiences, and needs are identifred tt'en incorporated into the process of learning
among the teachers, which helps them to grasp dheuater as a tool more effectively. This is
specifically promoted through encouraged local enhidevelopment among the teachers in the

cluster.

There is slight evidence to suggest that MathsNlehaking an effort to plan for enhancing and
mitigating theinfluence of ICT policiesn the sustainability of the project, as the Fatdr is still

in the process of researching the policy envirortmior instance, the Facilitator is researching on
regulations associated with using WiMAX technoldgy some clusters, as Telkom is currently

unable (due to high costs) to install telephonedim very remote areas.

The MathsNet project team is aware of tbeal political contextsurrounding the cluster, as the
teachers continuously communicate the politicallehges they face, especially in relation to the
partnership with the DOE offices. Nevertheless, phoject team relies on the cluster to deal with

the challenge themselves, and may advise only mocly.

Little evidence suggests that MathsNet has plarto@thoose appropriate technologySo far this
aspect is conceptual, as the MathsNet facilita®ronly currently researching alternative

technologies appropriate for rural environments.

There is slight evidence to show the MathsNet ptagbuilding local partnership For instance,
the partnership with the DOE offices seems quitermal which has resulted in constraints faced by
the clusters. However, the MathsNet project hasaged to partner with some community schools

to support the project.
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There is no indication in the project ofcorporating socially excluded groupand an existing
motivation and incentive for ICT job placementhe tommunity These factors, however, may not

be applicable to the MathsNet project. The projeam indicated that the clusters have not been

challenged by social discrimination, and the progees not aim to create ICT job placements.

Critical Success Factor Practiced Presence
Simple and clear project objectives v Strong
Approaching the project in a holistic way v Strong

Using ICT to enhance existing rural developmeniviies v Strong
Cultivating an enthusiastic influential project afi@on v Strong
Incorporating socially excluded groups X None/Not Applicable
Incorporating/Awareness of specific ICT policy irfhcing the project v Weak

A good understanding of the local political context v Slight
Significant participation of community target graup the project v Strong
Focusing on local/demand driven needs v Strong
Building on local information and knowledge systems v Slight
Appropriate training and capacity building v Strong
Existing motivation and incentive for ICT job plawent in the community X None/Not Applicable
Focus on economic self-sustainability — businesgld@ment and entrepreneurship v Slight
Encouraged local ownership v Strong
Building local partnerships Vv Slight
Choosing the appropriate or right technology v Slight
On-going monitoring and evaluation of the project v Strong

Table 16: A summary of the ‘Development’ phase prates of the RICT-PLC applied in the MathsNet PLC

6.3.12.3 Implementation

The Implementation phase of the RICT-PLC, signifibarelates to the ‘Cluster Implementation’
phase of the MathsNet PLC.

It is strongly evident that the community of teashérive the project and are significantly involved
in promoting the sustainability of the project. Afected executive committee that continually
communicates with the MathsNet project team inéisdhat leadership of the cluster does not rely
on only one person, which can put the cluster sk. riFurthermore, in some communities where
clusters exist, the community schools have supgdiie MathsNet project, for example, through
providing a venue for the cluster resource centk#iogether, these aspects of the project indicate

that the following factors are practiced in the Maet projectusing ICT to enhance existing rural
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development activitiescultivating an enthusiastic influential project arhpion significant
participation of community target groupsncouraged local ownershignd building on existing
public facilities

During implementation, the MathsNet project teantiatty provides the cluster with enough
material to start, but the economic sustainab(ligplacement costs for material) relies on thelloca
management of the cluster. Therefore, it is edideat MathsNet focuses on promotiagonomic

self-sustainability.

The practices associated wappropriate training and capacity buildingre strongly evident in the

MathsNet implementation phaseocal content developmeist facilitated and promoted among the
teachers, to create their own teacher resourcésthat support of ICT applications. As mentioned
earlier,building on local information and knowledge systemesy not necessarily be applicable to
the MathsNet project. However, to an extent, thatigNet project does build on existing
community’s structures, practices, experiences, raggtls that are incorporated into training (local

content development encouraged in training).

A continuous process of monitoring and evaluatgnarried out throughout the year to assess vital
components (for example, cluster impact on teacheegxhing skills gained, cluster management
and sustainability) of the project; hence it isosgly evident thaton-going monitoring and
evaluationis practiced. However, monitoring is focused loa ¢tluster itself, and not the partnership
with the DOE, to monitor their expectations of fhr@ject. Nevertheless, the partnership with the
schools involved in supporting the project is moret on an informal basis. Therefore, there is
slight indication ofbuilding local partnerships In addition, the political constraint surrounglithe
partnership with the DOE indicates a weak applicatf understanding the local political context
due to a limited flow of communication regardinganes in management. However, the project

team is aware of these challenges.

There is a slight indication ofhoosing appropriate technologipr the MathsNet project by
deploying cheaper refurbished computers for baSit $ervices. However, the MathsNet project
has not yet adapted/deployed open source softwdreeware, which may be more appropriate for
developing countries. The Facilitator is still time process of researching the adoption of open
source software.
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The MathsNet project does not apply the implemerigpractices ofncorporating/awareness of
specific ICT policy influencing the projectThe awareness of the local cluster in respedCof
policy may not be a focus of the MathsNet projecsach. Furthermore, there is no application of
incorporating socially excluded groupsind anexisting motivation and incentive for ICT job

placement in the community

Critical Success Factor Practiced Presence
Using ICT to enhance existing rural developmeniviies Vv Strong
Cultivating an enthusiastic influential project af@on Vv Strong
Incorporating socially excluded groups X None/Not Applicable
Incorporating/Awareness of specific ICT policy irhcing the project X None/Not Applicable
A good understanding of the local political context Vv Weak
Significant participation of community target graup the project Vv Strong
Building on local information and knowledge systems Vv Slight
Appropriate training and capacity building Vv Strong
Facilitating local content development Vv Strong
Existing motivation and incentive for ICT job plawent in the community X None/Not Applicable
Focus on economic self-sustainability — businesgld@ment and entrepreneurship Vv Slight
Encourage local ownership Vv Strong
Building local partnerships v Slight
Choosing the appropriate or right technology Vv Slight
Building on existing public facilities v Strong
On-going monitoring and evaluation of the project Vv Strong

Table 17: A summary of the ‘Implementation’ phase pactices of the RICT-PLC applied in the MathsNet PIC

6.3.12.4 Close-out

This phase relates to the ‘Close-out’ phase ofMlaghsNet PLC. There is no full exiting strategy
that exists for MathsNet. However, they have gpsed strategy that is in the process of being

further developed.

The close ties trust (encouraged ownership) thahdMNet has with the community clusters and the
on-going monitoring practiced indicates that thejget aims to promotsignificant participation of
community target groups in the projediocus on local/demand driven negdsd applyon-going
monitoring and evaluatior(through on-going support from RUMEP) of the pobj@nce it is

completely handed over to the community. Howevters not clearly evident in the proposed
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strategy that MathsNet aims to confirm continupeytnershipsto promote sustainability, before
closing the ICT project.

Critical Success Factor Practiced Presence
Significant participation of community target greup the project Vv Slight
Focusing on local/demand driven needs Vv Slight
Encourage local ownership Vv Slight
Building local partnerships X None
On-going monitoring and evaluation of the project Vv Slight

Table 18: A summary of the proposed ‘Close-out’ phse practices of the RICT-PLC applied in the MathsNe
PLC

6.3.12.5 Post Implementation Review

The MathsNet ICT project has not reached this pbés#ee project life cycle. However, the CSF of
on-going monitoring and evaluatiof the MathsNet project is considered as reporid a
publications of the lessons learned are producesh&we with similar ICT projects. Therefore, a

slight indication exists to apply a post implemdiotareview of project in the future.

Critical Success Factor Practiced Presence

On-going monitoring and evaluation of the project Vv Slight

Table 19: A summary of the proposed ‘Post Implememition Review’ phase practices of the RICT-PLC appéd in
the MathsNet PLC

6.3.12.6 Additional Phases and Practices associated  with the MathsNet Project
Most of the phases and practices of the MathsNgegir life cycle and the RICT-PLC model are

similar. However, there are additional phases @rattices associated with the way the project
progresses.

The Concept phase of the RICT-PLC is divided by NtathsNet project into two distinct phases,
that is, ‘Cluster Project Proposition’ and ‘Clustessessment and Feasibility’. There are distinct
practices that fall under each of these phasdser#tat having them all defined under the Concept
phase. In this case, the specific practices in NehsNet project that fall under ‘Cluster

Assessment and Feasibility’ consider the followimgctices:
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» Delegate assessors in the project team to conddeasibility surveyof the possible project
location. This will ensure that the criteria timeted to be met by the cluster are sufficient,
through observations and interviews by the prdjeain assessors.

» Develop a checklist or assessment docuraemnthich to base the feasibility survey.

» Conduct an infrastructure audiv assess the potential location of the ICT pttojec

e Conduct a computer skills audib assess the current computer literacy skill e t

community, and identify the training requirementsh@ community cluster.

An additional practice identified from the MathNsatse study is:

* Involve the community in the selection of a pro@ampionto drive the community project
The community is familiar with its residents, andnbe they are more aware of the
capability of specific community members in drivitige project. This practice may relate to
the Concept phase and may also be associatedhaittritical success factor of ‘cultivating

an enthusiastic influential project champion’ unttes phase.

6.3.13 Concluding Remarks of the MathsNet Project L  ife Cycle Characteristics

The MathsNet project life cycle differs from the@I-PLC in some characteristics associated with
its approach to progressively managing the prd@giromote sustainability. Therefore, there are
additional aspects of the project that promotsuistainability in the cluster, which could conttidu
to an enhanced model of the RICT-PLC.

The MathsNet project life cycle is also iterativelancremental in nature. This enables the project
to be flexible enough to adapt to any changes &sdcwith its dynamic rural environment. In this
sense, before the project is handed over to thereomty cluster, there are additional sub-projects
that continually build up the MathsNet project otiere to become sustainable and effective in the
professional development of the Mathematics teach&or example, the Internet project was only
introduced in 2005, with MathsNet having begun @2 MathsNet therefore had to incorporate
this change into its cluster projects. Therefiaris, necessary for the project to be flexible egioto

adapt to changing requirements of the project.

6.4 Conclusion

An investigation of the Dwesa and RUMEP (MathsNET) projects provides a real-life application

of the life cycle through which a rural ICT projgobgresses. The Dwesa ICT project is a relatively
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immature project compared to the RUMEP MathsNejegtowhich has been operating over a
number of years. The two projects differ in thamproach to promoting the sustainability of the
project in the community, depending on the mainectiyes and uses of the ICT project. The
project management and life cycle characteristiessanilar in their iterative nature, but still ff
significantly in structure and detail. This proggldifferent perspectives on the practices andgshas
applied in a project to promote its success andamability within the rural community. An
analysis of the projects also reveals that theeechallenges to ICT use in the community, and
challenges that the project team is faced withtirejao the management and implementation of the
project. Where possible, these challenges nebd tuoitigated by applying the appropriate practices
to the project situations.

Finally, an analysis of the phases of the caseyghudject life cycle, in relation to the RICT-PLC
model provide a comparative analysis of the thémakimodel to that of a real-life rural ICT project
situation. The analysis shows that many of thetmes and phases contained in the RICT-PLC
model are evident in the case studies. The m&UEP MathsNet project (more experience and
best practice) manifests best practices than thesBWCT project. Additional characteristics and
practices from each case study complement and doutdthe basis of enhancements to the RICT-
PLC model.
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Chapter 7

An Enhanced Model of the RICT-PLC for Sustainable R ural ICT

Projects

Chapter Six explored two rural ICT project casedsds. This
chapter revises the existing proposed RICT-PLCubhothe
adoption of additional characteristics and pracscelentified

in the case study analysis and research review.
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7.1 Introduction

An exploration of existing rural ICT projects releaadditional characteristics and practices
applicable to a realistic dynamic rural environmeifihe analysis of the two case studies confirms
some of the phases and practices of the theor®&I€I-PLC model. However, additional features
identified in the case study analysis can infornreahanced model of the RICT-PLC, which is more
relevant in a dynamic rural project environmentheTaim of this chapter is to revise the existing
proposed RICT-PLC through the adoption of additiammaracteristics and practices identified in the

overall research review and case study analysis.

The chapter first provides a general reflection eoshment on ICT projects for rural development,
revealing key aspects that have been identifitierresearch investigation. Additional phases and
practices are then described and specified undgr plaase of the original RICT-PLC Model. In
summary, a graphical representation is presentetiusirate the enhanced RICT-PLC model for
sustainable rural ICT projects. Finally, the cleapindings are summarised and it is concluded that
enhanced RICT-PLC model provides a proposed gueldbr ICT project management in rural

areas to support sustainable ICTs for rural devetoy.

7.2 A Reflection of ICT Projects for Rural Developm  ent

Rural development is a vital element in rural aress it contributes significantly to equipping
people to improve their community and economicvétads. ICT projects support and enable rural
development activities. A review of the literatamed an investigation of existing rural ICT progect
reveal that particular aspects of rural ICT prgediffer significantly from typical ICT projects in
industry. In a nutshell, the three key aspects lieed to be considered in rural ICT projects and
applied in a rural context, are that the projechéeds to be community-driven, ii) needs to be
preceded by a pilot project, and iii) is iterateved incremental in nature. This promotes the impac

and sustainability of the project in the rural conmity.

Firstly, it is apparent that rural ICT projects de® be significantlycommunity-driven This
particular aspect drives the success and sustaipadii the project through community buy-in.
Rural areas are typically faced with challengingues associated with high levels of poverty and
slow rates of development. Consequently, therenawee urgent development issues that rural

communities believe should be addressed, suchvasagpicultural productivity, environmental
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degradation, unsustainable population growth, thé&/AIDS pandemic and high disease burdens
etc It is not easily obvious and immediately apparenat the actual benefits of an ICT project are
for a community as an enabler of development, dsl hay threaten the sustainability of the
project. Initially, the community may be enthusiasabout the introduction of an innovative
project, but may eventually become sceptical atgctant to embrace the project if they are not
immediately aware of the potential benefits of 1@3 an enabler of rural development. The
community needs to realise the importance of tlogept in supporting rural development, before
they are willing to apply it to their rural liveldod activities. Rural communities in developing
countries are community-oriented societies, theegfthe community needs to see how the project
can benefit the rural community at large, in orderthem to accept and support the project together
(IDRC, 2003: 32). Furthermore, the project tearadseto be sensitive to the constraints to ICT use
faced by the community, so that action can be tasenitigate these constraints. Sustainability and
success of the project therefore relies on thétyaloil the community to own, drive and integrate th
ICT project in rural development activities. Insthvay, the project eventually becomes relevant to
the rural community in supporting activities towalteviating poverty. Community involvement is
critical from project initiation to project close#y and hence forms a significant part of the oVera

implementation of rural projects.

Secondly, the acceptance of an ICT project in alramrea is not instantaneous in the short-term, as
the community is not particularly familiar and calgint with the technology. The community at
large needs to realise the benefits and potentiddeoproject, before they are willing to partidipa

in the project. Therefore, ICT projects that aorstipport more than one rural development activity
should initially implement the project in smallesngponents at an experimental level. This allows
the community to experiment with the project pragreely and realise the actual benefits of using
the technology. For example, an ICT project cdoddinitially implemented at the community
school, whereby the focus of the project would derthance education at the school. Eventually,
the teachers who have been trained may be encaltagigain community members who have
shown interest in the technology from which the c&dhhas benefited. This motivates the
community to explore more uses, with guidance ftbmproject team to effectively integrate ICT
uses into their rural livelihood activities thatntdbute to rural development. pilot project will
expand depending on the local demand driven reueinds, hence supporting other areas of rural
development. The rural ICT project ultimately deys into an adaptive project that adapts to the

dynamic rural environment, as the community buy&ithe project.
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Thirdly, it is manifest that rural ICT projects arearacterised aterative and incrementah nature.
As the community begins to show an interest inl@i€ project, local demand driven needs of the
community result in the development of sub-projé¢icéd augment the effective use of ICTs for rural
development activities. The community could talleamtage of typical uses of ICT and reveal the
constraints with which they could be faced in udi@ds. A project team with previous experience
may be more aware of these uses and challengesertNeless, demand driven needs and other
arising challenges associated with use and impl&atien may not be easily evident during the
early stages of the project. Therefore, the uacgst and complexity of the rural environment
implies that a project needs to be flexible enotgghdapt to changing requirements and constraints
of the ICT project. A traditional waterfall progeldfe cycle approach (like the proposed RICT-PLC)
is commonly characterised by the initial developtmeh requirements that remain frozen and
completely locked before further phases of ICT @cbjmplementation take place, hence limiting
the flexibility of the project in the community. h&refore, it would be appropriate for rural ICT
projects to apply an adaptive or agile life cycledal to the implementation and management of the
project.According to Highsmith and Cockburn (2001: 122 ioréghamssoet al, 2002: 12):

“what is new about agile methods is not the pradithey use, but their recognition of people as

the primary drivers of project success, coupledhwan intense focus on effectiveness and

manoeuvrability.”
The aspects that make the life of a project adepivd agile are when it is (Abrahamssaral,
2002: 17):

* Incremental — small ICT project releases with rapides

» Cooperative — the rural community and project teaork closely together with close

communication

» Straightforward — the method itself is easy toreand to modify, and it is well documented

* Adaptive — able to make last minute changes
An adaptive iterative project which is charactecistf rural ICT projects, it is essential that theag
planned appropriately. An iterative plan is (Krtexhy 2002):

“a fine grained, time-boxed plan; there is one [teration. As each Iteration Plan focuses on

only one iteration, it has a time span small enotmlet the planners do a good job of detailing

tasks with the right level of granularity and al&dghg them to appropriate team members.”
A project usually has two iterative plans that dbdae ‘active’ at any time (Kruchten, 2002):

» A plan for thecurrent iteration to track the progress for the iteration thatriderway,
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* A plan for thenext iteration which is built toward the second half of the ewtriteration
and is ready at the end of it.
While the project team is executing the currematien, the project manager needs to act quickly, t
modify the plan for the next iteration in relatitmthe changing requirements of the project (aided
by monitoring and evaluation). Furthermore, thejgut manager needs to apply the following
practices, when building an iteration plan (Krucht2002):
» Determine the iteration scop&his determines the intent and what is to be aptisired in
each iteration
» Define iteration evaluation criteriaDefines how to objectively evaluate the deliveeabt
accomplishments at the end of each iteration
» Define iteration activities:establishes what work needs to be accomplishedtdaation
deliverables
» Assign responsibilitiesAllocate resources to execute the project activitefined.
Using an adaptive life cycle model for rural ICTojrcts could possibly promote the sustainability
of the project as it adaptively strives to meetaloequirements and consider the critical success

factors of rural ICT project sustainability.

7.3 Revisions to the RICT-PLC Model

The initial RICT-PLC model is adapted from the ttaxhal project life cycle, and consists of the
phases: Concept, Development, Implementation, @aseand Post Implementation Review. The
practices that fall under each phase originate filoencritical success factors of sustainabilityt tha
were identified from a review of project case stsdirom development organisations. These critical
success factors derived from literature revealdbsons learned and good practice for the success o
sustainability of rural ICT projects. An investiga of two existing rural ICT projects, Dwesa and
MathsNet, apply the model in a rural context. Heere additional aspects, phases, and practices
from these two projects contribute to an enhanc8dTHPLC model. Furthermore, it is also
apparent that some practices are not applicabla particular project, which may result from
differing project contexts, objectives and scopkhe specific revisions to the phases and critical

success factor practices are now presented.

7.3.1 Concept Phase

The Concept phase can be divided into two distoietses, namely, Project Idea Generation and

Project Feasibility, as illustrated in Figure 20.
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Figure 20: A Breakdown of the Concept Phase for thenhanced RICT-PLC Model

Although Project Idea Generation and Project Fdégilbelate to the Conceptual stage of a rural
ICT project, they are unique in their focus andcpcas applied:

* Project Idea Generation: This phase of the project is associated with geimgraa
proposal for the project, which defines the neeus @ncepts that underlie the project. A
high level plan for the rural ICT project is deveda to define this need for the project in
supporting rural development activities. Ideas floe ICT project are recorded in a

brainstorming session among the project team anthumity members, where problems
and potential solutions are identified and defifiédrzner, 2003: 383). The key result of
this phase is a defined proposal for a rural IC3jqmt in a community, without necessarily
determining a feasible location for the proposegjqmt. The original CSF practices that
fall under Concept apply to this phase, exceptlierCSF ofchoosing the appropriate or
right technology’which applies to Project Feasibility. Additiomahctices that could also
be considered in this phase of the project of tieTRPLC model are:
o C1. Simple and clear project objectives
— Select appropriate and relevant sub-projects tp@tiphe main ICT project
objective
0 C4. Cultivating an enthusiastic influential projettampion
- Involve the community in the selection of a projebampion to drive the
community project
* Project Feasibility: This phase of the project is associated with agsgsnd determining
the feasibility of the community as an appropriatation for the ICT project. On a small
scale, this also involves assessing the proposedidm/public facility in the community.
A feasibility study is necessary to evaluate thability of the project (alternative
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conceptual solutions, and benefits and costs ofpitogect), especially with regard to
supporting rural development activities in the camity. The involvement of community
members is critical in the feasibility study, asyttprovide much of the required effort and
information, and are able to judge the impact tdrahtive approaches to the project. The
practices that should be incorporated into thissphaclude:

o Delegate assessors in the project team to condu@tasibility surveyof the
possible project location. This ensures that titer@a that need to be met by the
cluster are sufficient, through observations anrinews by the project team
assessors.

0 Develop a checklist or assessment docun@ntwhich to base the feasibility
survey.

o C11. Appropriate training and capacity building

— Conduct a computer skills audit to assess the uc@mputer literacy skill
in the community, and identify the training requments of the community
cluster.

o C17. Choosing the appropriate or right technology

— Research the rural environment's existing ICT istinacture and its

compatibility with new ICT (conduct an infrastructuaudit)

7.3.2 Development Phase

The Development phase of the RICT-PLC model wasegsimilar and applicable to both case
studies. However, in both case studies, this phese iterative and incremental in nature. The
additional practices considered in this phase delu
e C1. Simple and clear project objectives
— Develop a plan/structure to guide the integratibeub-projects throughout the life
cycle, to support the main/overall ICT project
« C11. Appropriate training and capacity building
- Involve or delegate to the project champions or momity representatives the
development of a training structure for communitgirting, once they have

received sufficient training from the project team
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e C14. Focus on economic self-sustainability
— Significantly involve the community in determiniag appropriate business model

to keep the project economically sustainable

7.3.3 Implementation Phase

The Development phase of the RICT-PLC model wadaiand relevant to both case studies. This
phase was also iterative and incremental in nafitre.additional practices considered in this phase
include:
* C1. Simple and clear project objectives
- Practice continuous communication and feedback talioer progress of sub-
projects toward achieving the main project goals
» C19. On-going monitoring and evaluation of the pmtj
- Delegate project guidance tasks to the project giam and community so that
the project’s progress may be monitored in relatothe accomplishment of these

tasks (this keeps the community accountable)

7.3.4 Close-out Phase

Additional practices associated with the closejolodse were not apparent in either of the case
studies. This phase, however, appeared to be eafh@rocess that would not be repeated, but

would occur once the main goals of the project Heeen achieved.

7.3.5 Post Implementation Review Phase

Additional practices associated with the post im#atation review phase were not apparent in

either of the case studies.

7.3.6 lterative and Incremental Nature

The two phases that can mainly be influenced byitdrative nature of rural ICT projects are the
Development and Implementation phases. These twsgs are not necessarily fixed, but are
dynamic in the progressive life of the project,dsefthe ICT project is handed over (Close-out) to
the community. A number of iterations (iteratiom@rationl...) can exist in a rural ICT project,
which depend on the project’'s objectives and scopke first iteration (iteration0), in particular,
should be associated with an experimental pilotjegtodeployed in the rural community.

Subsequently, the ICT project is increasingly boiiltthroughout the progressive development of the
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project, which is sensitive to the rural environeihe iterative process is significantly driven b
monitoring, evaluation and reflection against thejgct plans, as the project progresses. This aids

in modifying subsequent iteration plans in relatiothe changing requirements of the project.

7.4 A Summary of the Enhanced Model

A reflection of the key aspects that need to besmned in a rural ICT project, and additional
revisions to the proposed model, contribute towandenhanced model of the RICT-PLC for
sustainable rural ICT projects. The original pregab RICT-PLC model is presented again for
comparison in Figure 21. The enhancements to t88 RRLC model are graphically represented in
Figure 22.

The enhanced RICT-PLC model consists of six phd&egect Idea Generation, Project Feasibility,
Development, Implementation, Close-out, and Poglldmentation Review. The Development and
Implementation phases are iterative and incremémtaature, aided by monitoring, evaluation and
reflection. The community needs to participatesigantly in the project and drive it from its &ar

stages to post implementation review, to promofk pébject sustainability in the rural area.
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Figure 21: The Original Proposed Rural ICT ProjectLife Cycle (RICT-PLC)
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Figure 22: The Enhanced Rural ICT Project Life Cyde (RICT-PLC) Model
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7.5 Conclusion

ICTs play a significant role in supporting ruralve®pment, and therefore it is important to
understand the most appropriate way of deployinf pbjects in rural communities. A reflection
of the overall research, specifically consistingaoliterature review and case study investigation,
indicate that there are key aspects to considpramoting rural ICT project sustainability. These
aspects are that rural ICT projects should be comiyhariven, be initiated with a pilot project in
the community, and are iterative and incrementahature. Additional phases and practices
identified in the case study investigation conttébto revisions of the RICT-PLC model. The
proposed enhanced RICT-PLC model encapsulating réfevant CSFs provides a proposed
guideline for ICT project management in rural ardassupport sustainable ICTs for rural

development.
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Chapter 8

Conclusion and Future Research

Chapter Seven presented an enhanced model of @E-RLC
for sustainable rural ICT projects. This chaptencludes the
overall research investigation. The contributiorfstioe thesis

are indicated and future research is identified.
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8.1 Introduction

Rural development is an important target todaydieveloping countries. As a result, government
and development organisations continue to exploré attempt to apply the most effective
mechanisms for promoting rural development. Infation and knowledge play significant roles in
development, and therefore Information Communiceafiechnologies act as enabling tools in rural
development. It is vital to deplmustainabldCT projects in rural environments, so that thiesds

can extensively support effective rural developmertis research investigated the development of
ICT project management techniques for sustainabkd ICT projects. This chapter concludes the
overall research investigation. The contributioh¢he research are presented, after which areas for

future research are proposed.

8.2 Contributions of the Research

The research study contributes to knowledge offt@Tural development as follows:

A Review of ICTs for Rural Development

» Developing countries strive to expand growth andettgomenin their countries, in order to
alleviate the challenges of poverty and deprivati®overty that exists in the world today is
predominantly rural, as three quarters of the wenmbor, 900 million people, live in rural
areas. Consequently, rural development reflecenumeeting development goals as a
country can focus on addressing the rural poor wate fundamental to accelerating the
development process.

» Information and knowledge are key in rural develepitas they provide rural people with
the ability to expand their choices through knowmgat works best in their communities,
hence contributing to development, competitiveraggs productivity.

* ICTs that aid in the communication of informationdaknowledge for rural development,
and are therefore used fantrepreneurial activity and market access, actessiucation
and knowledge, addressing health challenges, rampowerment and participation,
addressing environmental sustainability, and establg community networks

« The challenges to ICT use identifiedclude infrastructure access, Iilliteracy, content,
education levels, insufficient training and capadtilding, financial constraints, political

constraints, and social and cultural constraints.
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The Meaning and Application of ICT Project Sustaindility in Rural Areas

The sustainability of a project forms a substangaft of the positive impact and success of
ICT projects in rural communitieRural ICT projects can fail at different levelsedto
challenges to ICT use and implementation, wherggbdailure is especially associated with
projects that are unsustainable.

Sustainability can be categoris@ato social and cultural, institutional, econonmpalitical,
and technological sustainability. Critical succéasstors of sustainability identified from
lessons learned and good practice are classifiddrieach category of sustainability.

The critical success factors of sustainabilgiow that the effective implementation of ICT
projects in rural areas rely mostly on human/usemmunity oriented) factors related to
social, political, cultural and economic influence$hese factors need to be incorporated

into ICT project management and implementatiorunalrareas.

The RICT-PLC model is described as follows:

A proposed theoretical Rural ICT Project Life Cy¢RICT-PLC) modeliews rural ICT
projects as a series of inter-related phases tloamgie project sustainability in a complex
rural environment (sensitive to rural society, emoic, and technological environmental
issues). The RICT-PLC model incorporates the oaitsuccess factors of sustainability,
hence linking project management and rural ICT gubjsustainability. The CSFs of
sustainability are incorporated under each phasethef project life cycle: Concept,
Development, Implementation, Close-out, and Poptémentation Review.
A case study analysis of the Dwesa ICT project tiedRUMEP MathsNetonfirms that
many of the practices and phases contained in l8&-1RLC model are evident in the case
studies. Additional phases and practices include:
= The Concept phase can be divided into two distpitises, namely, Project ldea
Generation and Project Feasibility with specifiagiices under each phase
= Additional practices were identified for specificSEs under the Development, and
Implementation phases.
A reflection of the review of literature and an &rss of existing rural ICT projecteveal
characteristics and practices to consider in tbpgsed RICT-PLC model:
a) There are three key aspects that need to be coedigerural ICT projects:

i. The project needs to be community-driven,
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ii. The project needs to be preceded by a pilot progect
iii. The project is iterative and incremental in nature
b) There are six phases that make up the RICT-PLC iméueject Idea Generation,
Project Feasibility, Development, Implementatiolgge-out, and Post Implementation
Review
c) Two phases of the model are identified as iterdtiveature, that is, Development and
Implementation. The first iteration (iterationO, particular is associated with an
experimental pilot project deployed in the ruraincounity, and subsequently followed
by more iterations that incrementally build the jpob. Monitoring, evaluation, and

reflection are key techniques that drive the iteeaprocess.

8.3 Future Research

8.3.1 Enhancing the Proposed RICT-PLC Model

The RICT-PLC model was developed from an extensexeew of literature, and explored and
enhanced through a case study investigation. @bke study investigation, however, was limited to
two case studies. Further exploration of othealri€T project case studies can reveal additional
characteristics (including iterative aspects), psasand practices that can further enhance and
validate the RICT-PLC model.

8.3.2 Adapting the RICT-PLC Model for Different Kin  ds of Rural ICT Projects

The RICT-PLC model is not necessarily equally aggtlle across all types of rural ICT projects,
and therefore research could be conducted to cistaime RICT-PLC model for particular project
focuses. For instance, according to AccascinaqRQ@ral development can be divided into four
areas of importance and analysis. These includeerpo alleviation, enhancing growth and
competitiveness, environmental sustainability, @edhocracy and human rights. The four areas
identified are priority areas among developmentmomities such as the UN, NEPAD and African
Union (AU). However, poverty alleviation seemstoa focus of most studies and uplifts the three
other areas of rural development (Accascina: 200®je specific activities associated with poverty
alleviation include agriculture, food and securiggcial welfare, gender and equity, and other
livelihoods (including tourism). Rural ICT projectan therefore be associated with supporting
these specific activities associated with povehgvation and rural development. Some practices
in the RICT-PLC model may not be applicable in sgonejects. This will also depend on the

particular uses for ICT and challenges faced irsftexific rural ICT project.
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8.3.3 A Maturity Model for Rural ICT Project Sustai  nability

Research has revealed that there are critical ssctactors of sustainability that need to be
considered when implementing ICT projects in riaammunities. These critical success factors
aim to alleviate and limit the influence of the kages associated with ICT use in rural
communities. Development organisations implemé2it lprojects in rural areas with varying
degrees of success, as they fail to take full agrie of all CSFs. The extent to which they
consider the CSFs of project sustainability therefoeeds to bassessedso that they can be
informed of the practices on which they need toufon order to improve the ability of their
projects to be sustainable and influential in alreommunity. Development organisations need to
be aware of their strengths and weaknesses assbaeidth their approach to implementing rural
ICT projects. A rural ICT project needs to knowesh it stands (maturity) through assessment and
evaluation, and hence be advised of the actionaki® in improving its approach to managing and

implementing a rural project.

Moving toward the target of rural ICT project susédoility requires that a set of goals associated
with appropriate project practice are achieved. otder to set sensible goals for a project, the
concept of maturity needs to be understood andiexpplMaturity models exist to improve the
approach to managing and implementing ICT projecthe widely known Capability Maturity
Model (CMM) developed by the Software Engineerimgtitute (SEI), and the Implementation
Maturity Model (IMM) developed by Niazt al. (2005) can be adapted to develop a model for rural
ICT project sustainability. The CMM is a five-ldwaodel that lays out an evolutionary path for
software process improvement in organisations (adbey 2006: 325). It attempts to quantify and
present the capability of an organisation to prednigh quality software products (McManus and
Wood-Harper, 2003: 273). The IMM model adopts thical success factor approach of assessing
the implementation process capability of an orgatioa, while the CMM provides as a base on
which to develop a maturity model. A Rural ICT Fdj Sustainability Maturity Model (RICTS-
MM) can display the evolutionary path of the apilibf a rural ICT project to incorporate
appropriate project practice that promotes rurdl [oject sustainability. The development and
validation of such a maturity model would be ofarbeenefit to those development organisations

wishing to improve their overall project sustairiypi
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8.3.4 An Exploration of the Integration of Key Sub- projects in the
Implementation of Rural ICT Projects

A rural ICT project may consist of sub-projectstthae key to achieving the overall goal of the
project. These sub-projects are sensitive to titieal success factors of sustainability, and supp
the overall project throughout its progressive dgwaent. It is important to investigate how to
integrate these sub-projects, such that they &etfe and efficient in achieving the overall @cj
objective. Appropriate sub-projects that are adjio the specific project objectives need to be

selected for a rural ICT project.

8.4 In Closing

ICTs are highlighted as fundamental supportivesdot rural development processes, particularly
in the context of the rapidly growing informationdaknowledge society. In order for ICTs to be
effective in rural development, it is essentialttiizey are implemented appropriately in rural
communities, such that they are sustainable and hasustainable impact on various development
activities. The RICT-PLC model provides a guidelifor rural ICT project management. The
application of this guideline in existing and prepd ICT projects contributes to promoting

sustainable ICT projects for rural development.
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GOALS

TARGETS

Goal 1: Eradicate extreme poverty and hunger

1.

2.

Halve, between 1990 and 2015, the proportion of
people whose income is less than $1 a day
Halve, between 1990 and 2015, the proportion of
people who suffer from hunger

Goal 2: Achieve universal primary education

Ensure that, by 2015, children everywhere, boys and

girls alike, will be able to complete a full course
primary schooling

Goal 3: Promote gender equality and empowet|
women

>

Eliminate gender disparity in primary and seconda
education, preferably by 2005, and to all levels of
education no later than 2015

Goal 4: Reduce child mortality

Reduce by two thirds, between 1990 and 2015, the
under-five mortality rate

Goal 5: Improve maternal health

Reduce by three quarters, between 1990 and 2015
the maternal mortality ratio

Goal 6: Combat HIV/AIDS, malaria and other
diseases

Have halted by 2015 and begun to reverse the spread

of HIV/AIDS
Have halted by 2015 and begun to reverse the
incidence of malaria and other major diseases

Goal 7: Ensure environmental sustainability

10.

11.

Integrate the principles of sustainable development
into country policies and programmes and reverse
the loss of environmental resources

Halve by 2015 the proportion of people without
sustainableccess to safe drinking water and
sanitation

By 2020 to have achieved a significant improvement

in the lives of at least 100 million slum dwellers

Goal 8: Develop a global partnership for
development

12.

13.

14.

15.

16.

17.

18.

Develop further an open, rule-based, predictable,
non-discriminatory trading and financial system.
Includes a commitment to good governance,
development, and poverty reduction — both
nationally and internationally

Address the special needs of the least developed
countries. Includes: tariff and quota-free access f
least-developed countries’ exports; enhanced
programme of debt relief fddIPCs and cancellation
of official bilateral debt; and more generous ODA
for countries committed to poverty reduction
Address the special needs of landlocked countries
and smalisland developing States

Deal comprehensively with the debt problems of
developingcountries through national and
international measures arder to make debt
sustainable in the long term

In cooperation with developing countries, develop
andimplement strategies for decent and productiv)
work for youth

In cooperation with pharmaceutical companies,
provide accest affordable essential drugs in
developing countries

In cooperation with the private sector, make
available théenefits of new technologies, especial
information anccommunications

[}

y

y
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* The project purpese and mission statement — Brief introduction to the project idea, the
need [ opportunity and how the project addresses the opportunity.

+ Sponsership & ownership - A clear outline of the ownership structure and participants in the
project, and whether the project will be a franchised or independent business, a community
co-operative, an arm of local government, etc.  Preferably it should be, from the outset, a
commercial entity, even if parts are known to need contribution or subsidisation.

*»  Market and beneficiary assessment - A demand assessment (based on demographics,
interests, economics, needs and affordability). The assessment should include a market
description or study that assesses the role of the project compared to the availability of other
similar services. The presence of other suppliers in the location (e.g. for a public access
project, identify other PCOs/ phone shops! telecentres, schools, hospitals), and the specific
needs of the region, including the kind of information or services needed by the local
community. Explain how they will benefit and howiwhy they will justify paying for the services.
This should include an estimate of the expected number of calls, network ‘accesses’, minutes
of use, messages, pages printed, photocopies, forms delivered, or whatever mode of
information and service is to be offered.

+ Legal and regulatory framework, licences and authorisations — Summary of the status
of the project proposal with respect fo licenses and authorisations. Does the project, or the
site owner(s) require a license or special authorisation to proceed and have these been
granted. If special authorisation is required, describe the steps taken and the likely outcome,
the conditions attached and/or the outstanding issues to be resolved.

*  Marketing and sales plan — Explanation of how the market potential will be realised, people
sensitised and made aware of the service(s} and, if appropriate, drawn to the site(s).

+ Competition — An assessment of how the market and sales assumptions could be affected by
other similar installations, networks or alternatives, and the impacts on the project target.

+ Technical assessment - An assessment of the area’s access to telecom infrastructure, the
topography, the access technology and other systems (e.g. power) required. This assessment

should suggest the technology that best fits the characteristics of the site(s), and the initial
and ongoing costs to connect and maintain the facility or facilities.

¢ Financial worksheet - This should contain start-up expenses and start-up costs, as well as
projections of number of users, traffic usage, prices and revenues, expenses, financing costs,
operational costs and salarnies, etc. Financial schedules, showing breakdown of costs and
revenues for each major item, unit, department or service {e.g., telephone, fax, computer &
email, training, photocopying, etc.) should be included. Amortisation of costs, depreciation
and replacement strategy should be shown.

+ Financial 'bottom line' analysis - This must show the profitability calculation and for any
variations from profitability explained, justified and projected into the future to show how the
situation will improve.

+ Funding requirements - Summary of funding requirements and of financial contributions,
including in-kind centributions, from all sources. The scale of the investment and the scope of
services proposed must be justified.

+ Operational plan - Organisational chart, staffing plan, equipment and facility plans and
assessment of possible problems and solutions.

+« Training, capacity building and any other human resource development — The needs of

the project and the assigned effort, plan, costs and partnership(s) to meet all stated goals for
staff or users.

+  Community inputs - If appropriate, an assessment of support from the local community (to
confirm that the requirements are understood by the community and the sponsor(s).

Page 201



Appendix B

+ Partnership(s) — After assessing all of the market, technical, operational, financial and
human resgurce development needs and challenges, outline clearly the nature of
partnerships required and secured for successful project implementation. Examples could
include a selection of the following: commercial franchiser (e.g. a business with local
cperating experience); lecal merchants; telecom operatar; Internet service provider; NGO and
community organisation specialising in training; University; etc.

+ Risk and sensitivity analysis — how is the project's performance and success affected by
various market, sales, cost, pricing or operational scenarios, especially the worst cases.

(Dymond and Oestman, 2004: 51)
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(NOWLEDGE PROJECT MANAGEMENT PROCESS GROUPS
Initiating Planning Executing Monitoring and Closing
Controlling
Project Develop project Develop project Direct and Monitor and Close project
Integration charter, Develop management plan | manage project | control project
Management preliminary project execution work, Integrated

scope statement

change control

Project Scope

Scope planning,

Scope verification,

Management Scope definition, Scope control
Create WBS
Project Time Activity definition, Schedule control
Management Activity
sequencing,

Activity resource
estimating, Activity
duration estimating,
Schedule
development

Project Cost

Cost estimating,

Cost control

Management Cost budgeting
Project Quality Quality planning Perform quality| Perform quality
Management assurance control
Project Human Human resource Acquire project | Manage project
Resource planning team, Develop | team
Management project team
Project Communications Information Performance
Communications planning distribution reporting, Manage
Management stakeholders
Project Risk Risk management Risk monitoring
Management planning, Risk and control

identification,

Qualitative risk

analysis, Risk

response planning
Project Plan purchases and Request seller | Contract Contract closure
Procurement acquisitions, plan | responses, administration
Management contracting Select sellers

Table C1: Project Management Process Groups and Kindedge Area Mapping (PMI (2004) in Schwalbe, 2006:
77)
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QUESTIONS FOR THE PROJECT TEAM

1. Give me a brief overview of your project.
2. What are the main goals and objectives of the pt®jks there documentation that explains
and describes these goals and objectives?
3. ICT Use
a. What ICT applications are in use? Why did you cleabese specific ICT
applications?
b. What are the current specific uses of ICT in yoajgrt?
c. Do they support a specific rural development aigtivurrently taking place in the

rural community?

Prompts: LITERATURE USES OF ICT

2.6.1 Entrepreneurial Activity and Market Access
2.6.2 Access to Education and Knowledge

2.6.3 Addressing Health Challenges

2.6.4 Rural Empowerment and Participation
2.6.5 Addressing Environmental Sustainability

2.6.6 Establishing Community Networks

d. Are there any further uses for ICT that you hawanpkd for the future?

4. Challenges and Barriers to ICT Use
a. What are the barriers and challenges to ICT udeythathink thecommunityhas
faced?

b. What have you done to mitigate and deal with tlebsdienges?

Prompts: LITERATURE CHALLENGES TO ICT USE
2.7.1 Infrastructure Access

2.7.2 llliteracy, Content and Education

2.7.3 Insufficient Training and Capacity Building
2.7.4 Financial Constraints

2.7.5 Political Constraints

2.7.6 Social and Cultural Challenges
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c. What are the barriers and challenges to IGQdlementation in the community that
you think theproject teamhas faced? (From managing the project to trying to

implement the project)

5. The Project Life Cycle Approach

a. Does your project aim to promote rural ICT projgastainability?

b. Does the community significantly drive the project?

c. Isthere a specific project management approagh P&l or PRINCE2) you have
adopted for the implementation of your ICT projé€cts

d. Have you adopted an approach in any process ofprojgct, from other ICT
projects e.g. Shuttleworth?

e. Does the project have any phases (even if it igtfle)? What phases (or proposed)
does your project go through, with the focus ofnpoting the sustainability of the
project?

Phases of the Project (Prompts for question e.)
i. Concept
— Describe how the initial proposal or idea of thejgct came to be.
For example, including Robin Palmer’s involvemend a
communicating with the Trust/Leaders in the comnyrihrough also
collaborating with Fort Hare.
— Was there any feasibility study to determine thecmnity as an
appropriate place to implement the ICT project?
ii. Development:Now for more detailed planning
— Did you define what phases your project would goulgh to
accomplish the goal of the project
- What:
= Activities and tasks did you plan for the projedify these
tasks and activities?
= How (or what) did you plan for resources and firesto be
allocated to the project? Or what did you planifoterms of

the allocation of resources and finances?
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iii. Implementation
— What planned tasks and activities have you impléetkh
— Is the project significantly susceptible to rurahstraints and
activities? e.g. in terms of the challenges theg fiéke language
barriers, literacy, technopholec.
— Is the project continuously monitored and contail&Vhy? How?
iv. Close-out
— What activities and tasks are practiced (or arargd to be practiced)
when the project comes to an end? (Such as hapsergoroject to
community to fully manage, and establishing thepibf
maintenance by the project team)

f. How would you like your existing project life cyote phases in your project to
improve, in terms of what practices/techniquesraxtfice in each phase?
REMEMBER: Differentiate between what was actuatigedand what they realised
was wrong and would do differently next time

6. Are there any major plans for the future of thejget? What are they?
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QUESTIONS FOR THE COMMUNITY

1. ICT Use
a. What are the current specific uses of the compurtettee community? What
applications do you use?
b. Do they support a specific rural activity currenthking place in the community?

Prompts: LITERATURE USES OF ICT

2.6.1 Entrepreneurial Activity and Market Access
2.6.2 Access to Education and Knowledge

2.6.3 Addressing Health Challenges

2.6.4 Rural Empowerment and Participation
2.6.5 Addressing Environmental Sustainability
2.6.6 Establishing Community Networks

c. Are there any future uses for computers to supgerelopment in Dwesa that you

can take advantage of with the project?

2. Challenges and Barriers to ICT Use
a. What are the barriers and challenges to computethad you have faced?

b. What have you done to ease and deal with theskengak?

Prompts: LITERATURE CHALLENGES TO ICT USE
2.7.1 Infrastructure Access

2.7.2 llliteracy, Content and Education

2.7.3 Insufficient Training and Capacity Building
2.7.4 Financial Constraints

2.7.5 Political Constraints

2.7.6 Social and Cultural Challenges

3. Suggestions for improvement from the communitye #rere any suggestions for improving
the way the project was introduced, managed, apteimented in the community?

4. How do you think the community could keep this pobjon-going (sustainable)?

Page 209



Appendix E

APPENDIX E

Case Study Descriptions

Page 210



Appendix E

1. The Dwesa ICT Project Case Study

1.1 The Rural Context

Dwesa is a rural area situated within the formemskei region, along the wild coast of the Eastern
Cape Province of South Africa. It forms part oe tbwesa-Cwebe area which comprises the
protected area (nature reserve) and frontline comiies extended over a land area of

approximately 15 254 hectares (Palmer, TimmermadsFay, 2002: 2). The Dwesa-Cwebe area is
divided into two administrative areas, which encasgpthe northern side of the Mbashe river —
Hobeni and Cwebe that together form Cwebe, andatiger of the two area to the south of the river
— Mendu and Msendu which together form Dwesa. @he® areas administered jointly form the

Dwesa and Cwebe nature reserve. The location &savCwebe is shown in the map in Figure E1.

PorsEdwar
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Figure E1: Location of Dwesa-Cwebe on the Easterndpe Wild Coast (Palmer, Timmermans and Fay, 2002:)3

The Dwesa-Cwebe areas have both become a develbopmiteative as the natural environment
consisting of the nature reserve and wild coagtttiey share in the chief asset for the communities
(Palmeret al, 2002: 279). This chief asset serves to provideme generating activities to support
rural development in the area. The unspoiled nhsg@anic beauty and wild beaches significantly
promote ecotourism in the region, as shown in th@ m Figure E2. The area is quite popular for

tourism, especially at the Dwesa reserve whererastduring the year, all tourist cabins are fully
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booked advance. Furthermore, the high levelsiofathand rich soil in a very dry country areasha
potential for controlled agricultural intensificati and commercial forestry. Nevertheless, theetarg

for development vision for Dwesa-Cwebe has beeingakdvantage of their rich natural asset.
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Figure E2: The Dwesa-Cwebe Map depicting Tourism ahits Potential (Thinyane, 2006)

The ownership of the reserve has recently beewregbstto the community (Palmet al, 2002:
275). The community is represented by the CommiuRibperty Association’s (CPA) and the
Dwesa-Cwebe Land Trust. They have managed to esecrgstoration package of R14 million, and
a Settlement and Land Acquisition Grant of R160@0 plousehold. Additional funds toward
developing tourism in Dwesa have been contributgdhle European Union and also generated
through leasing fees from the provincial natureseowation agency, the Haven Hotel, and privately
owned cottagesThe communities have pooled their grants which gldo R9 million, and have
invested in the development of local tourism ininasture. Approximately 15000 people are
dispersed throughout the nature reserve and threrkfoal and national communication could play a
significant role in linking communities, so as tammote social capital and combined action in rural

development.
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Currently, tourism development in Dwesa is hampéned scarcity of knowledge and experience of
tourism in the community. In this sense, the comityuhas limited involvement in tourism.
Rather, the development activity focuses more emtitural capital of the area (the nature reserve)
managed by a few people in the community, evenghanuch potential exists in cultural and
heritage tourism (Palmeat al, 2002: 273). There are different types of capitalhe community
that could be exploited, but community members tentbut all their eggs in one basket’ as they
become involved in a rural development scheme fbafises on a single agent, ecotourism.
Therefore, other types of capital should be explof@ rural development, that can still take
advantage of tourism, through for instance, humapital (the culture, local knowledge, and
particular livelihoods), physical capital (ruralfr@structure and technology), and social capital
(capacity for mobilising local relationships) (Pa&inet al, 2002: 288). These can all be applied in
natural tourism through the enhancement of autbentitural and heritage tourism, given Dwesa-

Cwebe rich Xhosa tradition and historical backgb(from apartheid times).

Dwesa-Cwebe is faced with socio-economic challengssociated with poverty and poor
development. An O’Leary macro-survey by Palne¢ral (2002: 29) indicates that there is
widespread poverty and a considerable variationafme among households in the Dwesa-Cwebe
area. Palmeet al.(2002: 29) characterises the Dwesa-Cwebe chakkeaggociated with poverty as
follows:
“A key theme in the regional and local history loistremote area is the dearth of infrastructure
and inadequate services at Dwesa-Cwebe — vitabfadh the cycle of underdevelopment. This
is the downside of a relatively ‘unspoiled’ envineent. The severe local limitations of the
regional road network, the telecommunications tlaaé now being re-installed following
decades of disrepair, the lack of national gridatticity and reticulated, safe water, adequate
health care and educational facilities have conitdxd significantly to underdevelopment in the
past and continue to do so.”
However, some development has taken place sincéodbk by Palmer, Timmermans and Fay
(2002) was published. For example, the recent m@igiect in Dwesa-Cwebe has improved the
access to free fresh water in the area. Buildingcommunication and rural development can
subsequently be supported by ICTs, which can endide effective operation of existing

development activities.
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1.2 Introduction to the Dwesa ICT Project

The telecommunications company of South Africakdel, has established a network of research
centres around the country, specifically situatedcademic institutions. These research centres
form Telkom Centres of Excellence (COE) that arenspred by Telkom and its industry partners.
The COEs at Rhodes University and the UniversitfFaft Hare have collaborated together in the

development of an ICT project in the rural regidmbavesa.

The project team is currently involved in the depshent of an open source/standard e-
commerce/telecommunication platform to deploy withiral and semi-rural areas in South Africa.
The ICT project aims to promote e-commerce in ®uriand other rural development activities,
through, for example, providing services such askbng online, acquiring historical information
from the community, and promoting market collabioratbetween rural craftsman and local and
international markets. The project that commenice8lovember 2005, is in its early stages of
development, and provides an opportunity to obst#rgegoroject management techniques applied to
promote sustainability. The researcher was expabezttly to the operations, practices, and
challenges associated with the project throughigiaatory-observation from early development to
intermediate operation. This project is also digantly a collaboration of tertiary level research
with all students experiencing a real-life ICT @ for the first time, and hence reveals the
limitations of certain project practices and ardas improvement in the management and
implementation of the project. Nevertheless, treeesuccessful aspects of the project given some
techniques they have adapted, and this has equgpkgrovided students with the experience and

reality of rural ICT projects.

The rural communities that exist in Dwesa includ@ukhe, Ntubeni, Ntlangano, Ngoma, and
Mendwane. The Dwesa ICT project team chose todampht the project within the Mpume
community, at Mpume Primary-Junior Secondary Schddle school is conveniently located on the
main road in Dwesa, and acts as a point of acagssdmmunity meetings and activities. The
project aims to target not only teachers and stisddiut also community members at large. The
school also holds a good standing in the commuratyd the headmaster and teachers are
enthusiastic in supporting the project, hence thlay a significant role in driving the project imet

community. Furthermore, the infrastructure at Mpuithool for the initial implementation of ICT
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applications was appropriate; especially givenftue they had an appropriate building space, and

electricity.

1.3 The Project Stakeholders

The stakeholders of the Dwesa ICT project are:

Rhodes University The University of Fort Hare
« Prof Alfredo Terzoli (Project Leader and «  Prof Hyppolite Muyingi(Project Leader and
Academic Supervisor) Academic Supervisor)
* Bradley Whittington *  Gary Ndlovu
« Hannah SlayPost Doctorate assistant of the e Martin Mandioma
COE) « Naomi Isabirye
e Lorenzo Dalvit « Paul Tarwireyi
« Mamello Thinyane » Sicelo Njenje
* Robert Alfonsi * Thandeka Mapi
The Teachers at Mpume School in Dwesa Community Members (Assist in Training)
* Mr Pakati(Headmaster) * Neziswa Mcingi(Pinki)(Youth Project
e Mr Jabe (Deputy Headmaster and Project Champion)
Champion) « Andisiwe Mcinga
e Mrs GxarisaProject Champion) ¢ Noluvo Mgedezi
* Mr Xatasi

* Ms Mangwane
* Ms Mpahlwa

e Mrs Sotyhatya
* Mrs Mgoqi

e MrYose

e Mrs Ndomfanya

1.4 Project Objectives

The main objective of the Dwesa rural ICT projeehttes on the development of an ecommerce

platform. The main objectives of the project ardodisws:
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c)

d)

The primary objective of this project is to develapd field-test the prototype of a simple,
cost-effective and robust, integrated e-commeriestenmunication platform to deploy in
marginalized and semi-marginalized communitiesont8 Africa where the majority of the
South African population live. These communitibg, sheer size and because of current
political dynamics, represent a strategic emergenarket. The integrated e-
business/telecommunication platform, built on hawcomponents that are easily available
(and so inexpensive without sacrificing quality)illwse open source software and open
standards in all its software components. This glleci guarantees cost-effectiveness and
robustness from the start. Simplicity will be faaited by a ‘no-frills’ approach to the design
(still based on user-requirement elicitation) adlvas using special care in building the
essential user interfaces. The platform will beiglesd in such a way as to cater
simultaneously for more than a single small andrenienterprise, in order to reduce
acquisition and running costs to an acceptabld.leve

The second objective of this project is to buildhteically skilled human resources in the
field of e-commerce, particularly, but by no meamdy, in the context of supporting e-
commerce activities in marginalized and semi-maxijged communities. These technical
skills will span both core and ancillary technoksyifocussing on the development of web-
based front-ends, back-end databases with apprepsi@rage support, deployment of
appropriate network infrastructure (both fixed andbile) and terminals. Skills will also be
developed through the exposure of tertiary levadisnts to the processes of applied research
as well as via dedicated academic training in {ygr@priate areas. It is not necessarily a

primary objective, but forms the basis for thetfobjective to be achieved.

In order for the above objectives to be achievedh-mojects exist to support the main project

objectives. According to the Rhodes University (Rptpject leader, Alfredo Terzoli, the e-

commerce platform prototype will be constructedbtigh the pursuit, and integration, of smaller,

focussed sub-objectives, through which a rangetefacts and solutions will be developed, as well

as new knowledge that adapts and localizes, inviainge and appropriate ways, the general e-

commerce body of knowledge and technology to thétyeof marginalized and semi-marginalized

communities. The title of research sub-projectefgh student is as follows:

A) Eliciting user requirements for an e-commerce platf for entrepreneurs operating in

Dwesa(Naomi Isabirye): The project aims to establisteqof requirements elicitation tools
and techniques that effectively allow analysts @tedmine the real user requirements of E-

Commerce for rural entrepreneurs.
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B)

C)

D)

E)

F)

G)

H)

The adoption of ICTs in rural areas (a study of Baweommunity in Transke{lhandeka
Mapi): The project aims to investigate the divensg/s in which people adopt ICTs in rural
areas, and the problems encountered when usingtf@tsnight lead to discontinuance and
slow adoption.

Backhaul connectivity options for Dwe@dartin Mandioma): The project aims to explore
access technologies that can be used to provideectivity in Dwesa. This includes wired
and wireless access technologies available forexdivity in South Africa.

Low cost, IP-based access loop for consumer telgpho rural communitiegBradley
Whittington): This project focuses on using Openi8e Software to empower people, by
researching and deploying an Asterisk server toa area, providing telephony to people in
infrastructure bare areas, using IEEE 802.11 andlAM wireless networks, and SIP hard
phones.

Software Engineering of a robust, cost-effectivéoeamerce Platform for Disadvantaged
Communities(Sicelo Njenje): The project aims to design anghlement a shopping mall
software framework for marginalized communities ti@p in the empowerment of the local
community entrepreneurs. The system aims to belsjregtensible, flexible, and has a low
cost of management.

Developing an Internet Cost management System fnginalized communitiegPaul
Tarwireyi): The project aims to develop a cost nggmaent system for the e-commerce
platform, that is simple and flexible for rural comnities to use.

Development of a music component for e-commeragg usdigenous knowledge system
(Gary Ndlovu): The project aims to develop an e-o@mrce component for South African
indigenous music, which can be localized to suigleage and everyday understanding in
rural communities.

Implementation of Knowledge (Learning) Networksotigh ICTs in Marginalised
CommunitiedMamello Thinyane): This project entails the impkntation of semantically
rich, local knowledge repositories that are utdise a heterogeneous context as far as
content and access methods are concerned (i.g-mmdial access to multimedia content).
This is with the long-term view of establishing aokvledge society in rural, marginalized
communities and activating these societies to emgathe knowledge economy.

Language problems in ICT Educatioforenzo Dalvit): This project investigates the

language problems encountered by Dwesa communityb®es during ICT training and use.
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J) E-literacy course for teachers using free open sewand b-learnindRobert Alfonsi): This

project focuses on teaching ICT literacy and iraéign skills to teachers in disadvantaged
schools through the aid of conceptual and mind maps aims to make the study of
computer literacy more accessible to teachers whmost cases, encounter computers for

the first time.

1.5 ICT Applications Used

The ICT applications mentioned below are the teldgies that have been implemented. There are

other technologies that will be adopted in the feitulevelopment of the platform; however,

currently the technology implemented includes:

1.5.1 Hardware:

A VSAT (Very Small Aperture Terminal) which is an earthbdustation used in satellite
communications of data, voice and video signals|uekng broadcast television (Pagarkar,
2004: 1). A VSAT consist of two parts, a transceithat is placed outdoors in direct line of
sight to the satellite and a device that is placedors to interface the transceiver with the
end user's communications device, such as a P@ VBAT was installed by Telkom in
May 2006 at Mpume, with the indoor device placedvinPakati’'s (Headmaster’s) office.
The cables were long enough to reach the choses ob@m for a future telecentre. This
device will host the Dwesa e-commerce platform.

A WIMAX (Worldwide Interoperability for Microwave A ccess) Terminal This forms
part of Project C and D, on appropriate commurnacatechnologies for rural areas as it will
eventually host a potential fixed telephony senaceong different communities in Dwesa.
This requires a computer that can act as a roatandther computer at a different location.
All the routing applications form a core part ohuk, therefore there was no need for a third
party software to acquire, install or configure fetup; the operating system is simply
installed with all the necessary resources out red box. Therefore less time is spent
sourcing software, it does not cost the team, anérg stable robust system exists. The
licensing of WIMAX is associated with frequencietherefore a licence from the
Independent Communications Authority of South AdriflCASA: The South African
regulator of frequency and spectrum) is requiredtremsmit data over a frequency.
Nevertheless, the project falls under Telkom; tfeeethe licence is covered under their

umbrella.
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10 Personal ComputersThe computers are setup as a thin client wherdligeacomputers
run off one server (where the necessary resoureeded by each individual computer are
hosted). The benefit of this in the future is trefurbished/corporate roll down computers
can be used, and existing computers can be rep&asly, without having to struggle with
set up. It would just be a matter of plugginghe tomputers and linking them to the server.
Storage devices - Flash Disksfhese were distributed to teachers and communaityetrs to
save personal files, and promote public accessotopaters as teachers are ensured of

privacy.

1.5.2 Software:

The Edubuntu Operating System:This is an open source Linux-based operating system
The project aims to host the ecommerce platfornopen source software and standards.
Edubuntu was specifically chosen because it is@pately designed for an educational
environment with useful tools for teaching rurabpke basic computer literacy. Examples
of its applications include a full open office Su{Vriter and Calc), educational games (for
mouse skills and typing), Jabber (for chatting ali It is also easier to install with only one
CD, it has good relevant software, and it does ewstthing for the team to install. In
addition, the Edubuntu operating system is alsdahla in local languages such as Zulu and
Xhosa which to an extent alleviates the barridanguage.

The Gutenberg Project: This is a collection of free online books. Oridlpaan offline
version of the Gutenberg project was installed dhéocomputers, but later when the VSAT
was installed, the online version became accessible

Wikipedia: a free content encyclopaedia of information on mdifferent subject areas
collaboratively written by people around the worlthis provides community members with
a vast amount of information that could supportaliewment activities. Originally an offline
version was installed on the computers in Dwesa,when the VSAT was installed at
Mpume, the online version became accessia.online Xhosa version of Wikipedia will
be introduced to the community by the project teddme of the project team members who
are doing research on knowledge networks, indicttad if they see the need for it, they
would put a Xhosa/English Wikipedia server thaspecific to the Dwesa community for

collecting/developing local content and knowledge.
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1.6 Phases of the Dwesa ICT Project

1.6.1 Project Idea Generation and Concept (January  — October 2005)

This phase of the project is associated with geimgra proposal for the project, which defines the
needs and concepts that underlie the project. iddee of the research project generated from the
need to especially develop a postgraduate programmemputer science at the University of Fort
Hare. The Telkom Centre of Excellence (COE) atUWméversity of Fort Hare was established in
2002 within the Computer Science Department. Tdeug of this COE is to explore the way in
which e-commerce (and supporting technologies) lsanused to foster and support economic
development in marginalised communities of Southcaf(Muyingi: 2004). The COE at Fort Hare
has collaborated with the Telkom COE at Rhodes é&Isity to launch research projects that aim to
support research into the use of ICTs for develogm&he COE at Rhodes University was
established in 1997 and collaboration with FortéHdniversity began in 2002. Its research focus is
on developing network architectures and servicest tire oriented toward local needs and

conditions, characterized by high heterogeneity.

The Project leaders of the COEs at Rhodes andHard University, Alfredo Terzoli and Hyppolite

Muyingi, collaborated together to propose a prgjant apply for funding to support it. The idea of
the Dwesa ICT project began in 2004, as the ledd®dsto institute a project that was innovative
and unique (ICTs in rural areas), and that couldhfe profile of current research postgraduate
students. This project would contribute towardlding a research culture that is sensitive to the
challenges associated with rural development intt8édrica. Subsequently, the idea for an open
source/standard e-commerce/telecommunication phatfeas developed which would cater for the

research focus associated with the two COEs.

The rural area of Dwesa was chosen as an appmpoizdtion for the project, because of the ties it
had previously formed with the Rhodes Universitytikopology Department. A researcher that
department, Robin Palmer, and his research teamplaed a significant role in assisting the
community to regain the rights to their land. Hiany years of experience in the Dwesa community
provided the background knowledge for the ICT mbjeam. The background knowledge of
Dwesa reveals factors that the project team shmeilgware of, in order to promote the sustainability

and success of the project. These factors areciagsth with social, cultural, geographical,
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economic, and political influences. The Dwesa gemvides an ideal environment representing

marginalised communities to field test the e-conuagaatform prototype.

Once the project concept was finalised, the prdgea&in decided to present the ICT project idea to
the Dwesa Development Board in June 2005. The Bveselopment Board that manages the
Trust (Political body) was initially approacheddeate awareness of the ICT project, in an attempt
to achieve project buy-in from them, as they temdhtluence the participation of the community in
development activities. It was a challenge to ggeimmediate response and agreement from the
Board, but after continuous discussions betweerBtad members and project leaders, the project
team was eventually given the go-ahead to stapithject in the community. The project team then

planned for the first trip to further explore thenamunity for ICT project potential.

1.6.2 Project Feasibility (November)

The project feasibility stage focused on deterngnam appropriate location for the ICT project
within the Dwesa community. In June 2005, the twoject leaders and two research students
travelled to Dwesa to present the project to therdho After a limited exploration of the community,
the project team determined that the nature resaffices would be an appropriate place to set-up
the project, as its infrastructure was suitableowever, for political reasons, the reserve manager
refused the proposal. As a result, the team dddmeropose the project to Mr Mbola, the owner of
a local shop (with electricity and safety to hoiS& equipment) located close to the nature reserve.
Mr Mbola happened to be a committee member of theedy and was initially supportive of the

project.

The project team, consisting of six research stisdptanned for the next field trip in November
2005 (for one week). The field trip was intendedcbincide with the Telkom installation of the
VSAT satellite that would provide Internet conneityi in the area (Thinyane, 2005: 1). The aim of
the field trip was to also explore the communityget a feel for existing social, cultural and
economic activities. In addition, the project teamuld be introduced especially to the community
members that worked at Mr Mbola’s shop. At thegst of the project, the VSAT, which had been
applied for in October 2005, was supposed to haenhnstalled by the time the project team
arrived in Dwesa. Unfortunately, this did not tgkace, and this gave a negative impression to Mr
Mbola who had expectations of the project. Furtiae, it appeared while conversing with Mr

Mbola, that he did not understand the purpose @ptioject and its potential in the community. Mr
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Mbola was unfamiliar with these aspects of the guhjand therefore became reluctant to allow the
ICT project to be located at his shop. It was inguat for the project team to explain the purpase o
the ICT project in the community, and how the shequld be used to house the technology and

become accessible to the community for future use.

The project team decided to explore other possddations for the ICT project as it appeared the
VSAT would not be installed on this particular figkip (November), and Mr Mbola was reluctant
about the project. The local Msendo clinic and sthools (Ntubeni Junior Secondary, Mpume
Junior Secondary, Mampondweni Senior Primary, Ngduomaior Primary, Lurwayiso Junior and
Senior Secondary, and Mendwana Junior Secondamg sweveyed as possible bases for the ICT
project. The six schools were particularly exptbr@nd profiled for future telecommunication
network points in relation to project C and D’sgasch. In addition, schools form a crucial enitity
the roll-out of an ICT solution in Dwesa, in terraé providing the infrastructure required and
potentially being involved in facilitating skills eselopment and computer literacy initiatives
(Thinyane, 2005: 1). A detailed profile of the sols and clinic is provided in Appendix F.
Ultimately, Mpume Primary and Junior Secondary $thl{ehown in Figure E3) was chosen as a
base for the Dwesa ICT project. Mpume School wasen for the following reasons:

» It is conveniently located on the main road in Dayeand acts as a point of access for
community meetings and activities — a good Lin&ight (LOS)

* The project aims to not only target teachers andestts, but also community members at
large. The school holds a good standing in the conityy, and the headmaster and teachers
are enthusiastic in supporting the project, hehey play a significant role in driving the
project in the community

* The Headmaster, Mr Pakati, has offered one of taesmoms as a centre to house the
computers and train community members

» The infrastructure for the initial implementatiohlGT applications is appropriate

Mpume School appeared to be an appropriate locédiothe ICT project, as it could potentially
reach out to the community more effectively thanMtrola’s shop. Therefore, the team also made

changes to the VSAT application so that it wouldvrioe installed by Telkom at Mpume School.
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Figure E3: Mpume Primary and Junior Secondary Schob

1.6.3 Technology Introduction and Training (January — March 2006)

Once Mpume School had been chosen as an apprdpcaten for the Dwesa ICT project, the next
phase focused on introducing the technology todbmunity, and training for its use. The
computers were set up at Mpume School, and theingaiwas centred on teachers, who would
eventually play a role in training community ment@rhen the project team was away (train-to-
train methodology). At this stage, the VSAT haill abt been installed; therefore training would

focus on basic computer literacy.

A. Initial Training: Technology Introduction

The field trip in January was associated with idtrcing the technology to the community. The aim
of the initial trip was to set up four computersgdarovide an introductory computer literacy course
to the teachers at Mpume School. The focus wasvi® the teachers a feel and understanding of
what computers are, and their potential in enhanthe education process, therefore improving the

teachers’ confidence in using the computers, andeaadly their competence.

Project Meeting and Development with the CommuBatyool

The project team met firstly with the Headmaster,Rdkati, the Deputy Headmaster, Mr Jabe and a
few other teachers to discuss the intention ofttipe and decide on an appropriate time to trae th
teachers. It was established that all ten of #aehers were enthusiastic about training, and were
willing to re-schedule their school classes. Ideorto not disrupt lessons at the school, the proje
team decided to divide the teachers for trainirig two groups at different times. An extra session
after 3pm was offered to teachers who had any mumsstegarding the course module they had

completed on a particular day.
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The staff room was chosen to set up the compubersdining the teachers. Security was quite an
issue of discussion, as the staff room had beekebrmto before, therefore it was decided that the
computers would be stored in Mr Pakati's officeeafschool hours, which seemed more secure
(burglar bars, and two doors securing the officEle teachers also suggested that it is important t
inform the community about the project, so thatythmderstand that it is there to benefit the
community. In this case, the community would takeasures to ensure that the computers are
secure. Mr Pakati was therefore advised to infdrenChief of the community, who would notify

the community about the project.

The project team decided to give local respongjbdf the project to the teachers at the schoal, an
also promote local ownership of the project. Assult, two key project champions were elected to
champion and drive the project in the communityroligh observation and interaction, the project
team were able to identify the project championMptime School, who would play a significant
role in driving the project. Mr Pakati, as Headtea®f Mpume, is a critical stakeholder for the
project and to an extent may be a project champldowever, the main project champions chosen
were:

« Mr Jabe, the deputy Headmaster, who is very erdbtisiabout the project, and attempts to
introduce ideas of how to get other schools anddmemunity involved.

* Mrs Gxarisa, a Grade 1 teacher, who picked up #eeai computers quickly, and is very
interested in how she could apply it to teaching.ifportant aspect is also her gender, as
gender discrimination has played a significant rate a social cultural barrier, in rural
communities especially. Women play complex andl|wuitdes in economic and social
development, with their wisdom and indigenous kremge that is rooted in culture,
traditions, value, and experience, especially ineBav(IDRC, 2003: 68; McNamara, 2003:
75).

These two particular champions were chosen becadistheir significant involvement and
enthusiasm for the ICT project to be successfulsargfainable in the community. In addition, they
are well known and respected members of the contgjuand therefore are more effective in
promoting the ICT project. More project champioastarget group leaders would be chosen at a

later stage of the project to represent the comipuyouth, and students.
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At the end of the field trip, the project team mwth the project champions, Headmaster and
teachers to discuss the tasks that needed to leenptished before the next field visit to Dwesa.

This would keep the community accountable to tleeass of the project. The tasks included:

1. Training the teachers at Ntubeni School in basimomating skills. Ntubeni was a school
the project team had initially visited (but did matve sufficient infrastructure)

2. Training a few students at Mpume

3. Preparing the classroom designated as a commuomtypater centre

4. Devising appropriate ways and structures to fatditthe training of wider community

members

Introductory training

The community was primarily trained on basic corepliteracy. The Dwesa project team did not
design any particular structure for training thecteers, and only one project team member
organised training material for the introductogining sessions. The approach to training was that
an individual person would brief the teachers om tteory, and then each project team member
would train an individual or pair of teachers oragiical work. The project trainers were not
necessarily given a guide on how to train the tees;Hout were instead advised to go through the
training material in the way they thought was appiaie. This was obviously a challenge for the
trainers, as they were, for the first time, tragnteachers who had never seen a computer before.
The training approach was also adaptive and reactiy the teachers’ requirements that
progressively came up as they used the compukegects of the training sessions:

* Initially, the project team intended to simply pide teachers with basic computer
theory/knowledge (hardware and software), and titam how to use Open Office Writer.
However, teachers later showed an interest in uSipgn Office Calc for storing student
records, and therefore the project team decidé@ito teachers how to use Calc.

* In order to promote an understanding of computeoryy the teachers were provided with a
demonstration of hardware. For example, the useao$canner and printer were
demonstrated. In addition, the teachers were gikeropportunity to observe what a CPU
(Central Processing Unit) box looks like inside,iesthmade them feel more comfortable
with the technology, as they began to have an aleahat they are working with. This
reduces the effects of “Technophobia” which is gn#icant socio-cultural barrier in

discouraging the use of ICTs in rural areas of sdeesloping countries. The scanner and
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printer were not donated to the school, as theeptagam had decided they would encourage
the community to raise funds to purchase their pwnter so that they do not become too
dependent on donations (promotes local ownership).

» The teachers were also trained how to set-up/cénthec computers, as they would be
responsible for this while the project team wasyawa

» Training was supported by game applications on Hdtbthat assisted in improving the
mouse and keyboard skills of trainees.

* The project team also decided that they shoul@linst offline version of Wikipedia and the
Gutenberg Project to provide teachers with acaeaswide range of educational information
to enhance the learning process. This decisionnga®n the planned agenda of the trip,
therefore, some members of the project team that weiving during a later stage of the
week long field visit, would bring the necessarftware.

» Teachers were also trained on how to use flasts desktore their personal files.

Community Awareness

At this stage of the project, the project team dedito give the responsibility of community
awareness to the project champions and teacherslab invited the team to a local sports day to
advertise the project among other school teachretgyavernment officials. The project team was
able to discuss the potential of project with a fleesal teachers. The sports day was held near

Ngabara Secondary School, in the Ngabara community.

B. Training: Technology Competence

The second part of this phase (March 2006) of ttigept was mainly associated with training
teachers to become competent in using Edubuntucagiphs, especially Open Office. In addition,

a Geographical Positioning System (GPS) surve\sitiddy for Project C and D), and introducing
the community to the e-commerce music componentidvbe carried out. The project team was
also keen to create more community awareness #i®ptoject in another community.

Project Meeting and Development with the Commusityool

The project team met with the project championsadteaster, and teacher to discuss the intentions
of the field visit, and to provide feedback on thsks they had been given to do on the previops tri
A few challenges and constraints were reveale@lation to creating awareness of the project, and

training the community. The following tasks hag&belone:
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1. Community training— The teachers and project champions had managdhinh eight
Ntubeni teachers. In addition, a few community rhers who showed interest had been
trained. Community training at this stage had béeme in a rather sporadic manner, as the
project champions had not been provided with a eplidtructure on how to train the
community.

2. Training Students The students at Mpume had been trained in edunedtapplications, and
mouse and keyboard skill games.

3. Community Awarenesshe project champions had managed to advertisgithject and
encourage training in the community through makingouncements at:

» Community meetings at the Chief’s residence
* Meetings for other development projects in the camiby
* The local craft centre

4. Classroom PreparationThe classroom that was planned to be used foringithe
community needed burglar bars to protect the coerputom theft. The computers at this
stage were stored in the headmaster’'s office amdsferred to the staff room daily for
training. The continuous movement of the compupertsthem at risk, and already some of
the keyboard plugs were affected (sometimes théyndt respond to typing) as a result of
continuously unplugging the computers. The burdjars cost approximately R2000. Mr
Pakati had initially attempted to ask for fundingm the director of education in the area,
but this could only be put forward in the budgettfee following year.

The project champions also suggested fundraising farinter. They therefore asked if they could
start charging for the training, in order to pureha printer. The project team would search for a
cheap or second hand printer that they could pseclfiar a reasonable amount. The teachers were
not advised how much to charge for training sessioMrs Gxarisa suggested charging R5 per
session. However, the project team indicated tiefitst training sessions should be free, wheee th
community could gain a sense of awareness andesitén the ability of computers. Further
training, once community interest and demand iseghi would then require payment for training

sessions.

The project team had planned to visit Ngabara S#argnschool, and therefore requested that Mr
Pakati inform the Headmaster at Ngabara that thewldvbe visiting the school. Ngabara

Secondary School is not located within the Dwesa.arTherefore, Mr Jabe inquired which rural
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areas should be targeted for training. The teatudsed that it would be more appropriate to focus
on the Dwesa area for the early experimental staf#ise project, and subsequently explore other
communities at later stages of the project. Tlgept team needed to acquire a geographical layout

of the Dwesa area (roads, shops, schools) soartavhich schools in range to target.

Competency Training
The Dwesa ICT project adapted the Open ICDL (Irggomal Computer Driving License) course
material for the Edubuntu open source platform.e Open ICDL approach has been used by the
Shuttleworth foundation in training teachers atogdt where they have implemented tuxlabs (The
Shuttleworth Foundation, 2006). The training mateas centered on Open Office applications and
File management. The training material consistshode modules that were modified from the
original Open ICDL course material (which were desd for computer literacy). The modified
material for competency training had the followtitaracteristics:
 Examples applicable to an educational environmemtptomote understanding and
familiarity among the teachers during training
» Examples of screen shot pictures to illustrateaddn understanding
» [Each module is divided into 3 sections — Beginnémgermediate and Advanced. The
training was planned to focus on the beginnerd@ecand if there was time to also train on
the remaining sections. The team assumed theydwaaih the teachers on other sections,
on subsequent visits. However, training of othectisns was delayed, with too much
attention being given to previous training andesifrer training.
The approach to training was similar to that amplie the ‘Introductory training’ stage. An
individual project team member went through eacllu® with a teacher on a one-to-one basis. It
was not specific and planned how a trainer shawalith ta community teacher. Instead, the trainer
was meant to train the teacher in a way they thowgls appropriate. This was a challenge for most
team members who were quite unfamiliar with the litohiu platform, and how to train computer
illiterate rural people.

The project team also providedfresher trainingon aspects the teachers had previously been
trained on, but had later forgotten how to apphathey learnt. This supported the confidence and

competence of teachers who were kept on tracktwihraining they had received.

Page 228



Appendix E

In order to keep track of and deal with challengies teachers faced when using Edubuntu
applications, they were provided with two log boédxs
1. The logging of problems that the teachers face wis#ng the computers, while the project
team is away.
2. Logging any language challenges they face usindzthéuntu platform. If there are words
on the platform that the user prefers to have inséhrather than English, they could log this

in the book, together with the translation prefértthis relates to research on sub-project J)

The project team also wanted to observe and ewathatextent of community training. Therefore,
the project champions were also provided with akbmoregister the community members who
attended training. This register would be signacheday a community member attended training.
The information recorded in the training registerluded the trainee’s name, community, topics that
they received training for, and the dates theyndttd. This would reveal the status of community

training, and the project’s current impact (in terai computer literacy in the community).

Other Projects

The E-commerce Music Component

The music component (Project H) was initially imlvced to the community in March 2006. The
aim of this trip was to interact with community meens who were interested and skilled in
traditional Xhosa music, and record their talertir Jabe, the project champion managed to
introduce Gary to the traditional dancers from ¢h&ft centre that neighbored Mpume School. A
meeting was held to discuss the intentions of theept and the contribution needed from the
community traditional dancers. The traditional damogave a performance for Gary to record their
indigenous music, as illustrated in Figure E4. Témorded music will eventually be loaded onto a

website that will be hosted by the e-commerce qtatf

Figure E4: Traditional Dancers at Dwesa
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In order to broaden the indigenous music collectéedultural show was held at the school for the
students to show case their indigenous talent. eSpouth from the craft centre were asked to
participate in judging the cultural music competiti which promotes the ownership of the project.
The competition was a huge success, with youngl@hmil and youth giving their all (Figure E5).

Apparently it was theery first cultural activitythat had taken place at the school.

Figure E5: The Cultural Music Competition at Mpume

A GPS Survey of other Local Schools
Bradley and Martin conducted a GPS surveytbier local schools, as potential WiMAX network

connectivity points.

Community Awareness

Ngabara Secondary School was visited to createes@as of the project (the team had come across
this school on a previous field visit). It was tgar why this school was a target, but some ptoje
members felt they should create awareness of thjeqty especially at secondary school level. This
school is located 30 minutes away by vehicle frompulie School, and other schools nearer to
Mpume could have been targeted. Some membersegirthject team were quite skeptical about
introducing the project to Ngabara which was lodatatside Dwesa, considering there were other
local schools in Dwesa to explore. NeverthelessPikati, by request from one of the project team
members, had informed the Ngabara Headmasterthaeam would visit the school. Therefore, in
order to keep good community ties, the project tedagided to visit the school. Mr Jabe stated that
he had informed Ngabara School that computer trgimias available at Mpume, but the school had
not made an effort to attend training. It wascHiyidecided that the team would not make promises
to donate computers to Ngabara, but instead craasense of awareness of the potential of

computers, and the training available at Mpume 8kcho
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The project champions primarily presented the 1@Jjget and team to the teachers and students at
Ngabara. In fact, the field visit to Ngabara waiweh by the project champions, with the team
introducing the project at a limited level. Thadkers and students were introduced to Open Office
Writer and Calc, Wikipedia, the Gutenberg projead aeducational games on the Edubuntu

platform.

A few students showed great interest in receiviaghing at Mpume. Some students actually lived
in the Dwesa area, but attended school at Ngab&wa students who had used computers in the
previous schools were identified as potential ydatiget leaders. They were encouraged to attend
training at Mpume when they could, and to inviteithriends. Even though some students lived in
Ngabara, the project team felt it was importantteate initial awareness of the project to other

areas outside the Dwesa region (future impacteptoject).

1.6.4 Community Buy-in (April and May)

The community buy-in phase relates to the promotibmommunity participation in driving the
sustainability and success of the project. In otdeencourage community buy-in, the project team
asked the project champions to organise a commumaigting and field visit to Ntubeni to promote
the project.

The Community Meeting

The community meeting was attended by the Commu@lityef, senior students from Mpume
(Grade 9's), school teachers, parents of the stadand other members of the community. The
agenda of the meeting was to present the Memorarmdusmderstanding/Cooperation and address
any questions or comments the community had. Témonandum of understanding outlined the
commitment and support of the project team for Bheesa ICT project, and the commitment
(requirements) needed from the community to supih@tproject. The community was also given
the opportunity to ask any questions regarding pineject. The project champions were
significantly involved in presenting the projecttae community meeting, as illustrated in Figure
EG6.
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Figure E6: The Community Meeting with a Presentatio by Mrs Gxarisa (Project Champion)

The community is convinced about the potentiahef ICT project, and are already in the process of
supporting the fundraising of money for a printer the latest report, they had managed to raise
R600 for the printer).

Promoting Ntubeni Participation

The project team also visited Ntubeni School tooeinage the teachers to attend training, as it had
been a challenge for them to attend training. Phgect team presented the intentions of the
project, and Mr Jabe informed them about the tngirthey could receive at Mpume. Mr Jabe
emphasized that they wanted the Ntubeni staff $0 &k involved in training, so that they could
have the same level of understanding with the Mpwommunity, and hence more effectively

impact the Dwesa rural area.

Meeting with the Local ICT Project Representatives

The project team held a meeting with the local gubjrepresentatives consisting of the project
champions, Headmaster, and two community repretbegga The two community representatives
are community members who have attended trainiagia®s and assisted the project champions in
training. They include Neziswa Mcingi (the comntyniouth representative) and Noluvo Mgedezi
(the community representative and treasurer). gArhogect champions informed the team that this
group would collaborate together to make decisi@mgarding the project. The local ICT project
representatives therefore form a committee reptatea of the community that would drive the
sustainability of the ICT project. The projectrreavould continuously maintain communication
with the project champions to be updated on thésaets the representatives had made, and provide

advice where necessary.
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1.6.5 Technology Implementation and Community Needs Review (May, July, August)

The VSAT was finally installed at Mpume, in May B)0This enabled the project team to test and
implement ICT applications that would eventuallystithe e-commerce platform. This phase of the
project also focused on interaction with local epteneurs who could potentially exploit the ICT
services provided to support their business.

Training to Use the Internet

The teachers were trained on the concept of tlerat and how it could be used. Key aspects of
the Internet training included how to access therfret, how to search on the Internet (search
engines), how to create and use and email accandtpriefly on the issue of privacy and viruses.

Furthermore, the project champions received teehmiaining on how to connect the computers to

the VSAT and log-on for Internet access.

Exploring Potential Local Entrepreneur needs

Two project team members (for projects A and B) mvéh local entrepreneurs to explore the

different types of local business in the communéggd the people involved. Most of the people
interviewed were local crafts people (Figure EMr Jabe and Mrs Gxarisa assisted the team in

linking up and communicating with people involvedcraft (mats, beads, and pots).

Figure E7: Interviewing Local Crafts People

Various interviews with local craft people revealdde current process they use to sell their
products, and the challenges they have faced itkeatiag their product. The crafts people were
informed about the potential of the project andoemaged to attend training to prepare for the next
phases of the project. A later stage of the ptoyeauld possibly focus on integrating local
entrepreneurial activity with the ICT services éafalie.
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The WIMAX Installation

On a previous field visit, a GPS survey had beerduoted to identify potential network points in
the Dwesa area. Communication was maintained vathesschools that had been identified as
network points, to inform them of the progress lod project. At this stage, Ngwane School has
been chosen as an appropriate location to firstthesWiMAX installation. The project team had
first provided training for the teachers at Ngwarldhe computers currently at Ngwane (fundraised
for by the school) were however running under Msoft Windows 98. Therefore, training was
provided on Microsoft Office applications, with whi the teachers were more familiar. The team
hopes to encourage the teachers at Ngwane to mpsyiment using the open source Edubuntu
platform in the future. In order to test the WiMAMKstallation, one of the computers at Ngwane
was turned into a router so that it could commueidzmck to Mpume School and use the Internet
existing there. This router is run in Linux (diletrouting applications are all part of core Linux)
therefore no third party software is needed to &eginstall or configure the software because the
installed operating system has all the necessanurees ‘out of one box’. As a result, less tise i
spent to source the software, it does not cosiptbgct team money, and there is a very stable
robust system.

1.6.6 The Proposed Close-Out

Other phases may occur before the project is fifahded over to the community. However, data
was only collected up to phase 5. There is cugren clear planned exiting strategy for the prgjec
as it assumed that it is not an immediate issuadtress, given the fact that it is an on-going
research project to promote research in the tweensities. The Dwesa ICT project was meant to
begin in 2004 and undergo a three year cycle swathittwould end in 2006. However, there were
some challenges and aspects of the project thatohlael dealt with before the project could finally
start in 2005. The RU project leader indicates the Dwesa project will only deliver an initialpa

of the e-commerce platform by the end of 2006, eapiested by the stakeholders who fund the
project, and then continue focusing on implemengéingther aspect of the e-commerce platform. It
is assumed that once the project is self-sustanabtl can be commercially exploited, an exiting
strategy will then be developed. However, it sginains important to have a proposed strategy to
hand-over the project to the community.
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1.7 The Uses of ICT by the Dwesa Community

1.7.1 Current Uses of ICT in the Dwesa Project

This section discusses how the Dwesa communityrtzake use of the ICT services they have been

provided with.

Entrepreneurial Activity and Market Access: The potential of cultural and heritage tourism
associated with the Xhosa tradition in Dwesa carexganded through greater opportunities to
participate in the tourism market using ICTs. ™iesa traditional dancers in Dwesa approached
Mr Jabe, a project champion, to assist them inirimaut information on how they could advertise
themselves via the Internet. Mr Jabe stated thdien they find these things (other traditional
dancers) on the TV, they find out they are beltantthose...we have been born doing these things”
Therefore, the Xhosa traditional dancers feel tbeyld touch the tourism market with their more
indigenous dance directly passed on from previoaisemations. Furthermore, traditional crafts
people attend training sessions at the schoohestiave shown interest in finding out where they

could sell their products and at what price, ineoritd make a good profit in the tourism market.

Access to Education and KnowledgeCommunity Schools can use ICT to enhance the legrni
process, and improve education administration. Q7 project has especially benefited teachers
and learners at Mpume, as they are provided witlesscto educational information which is often
limited or inadequate in rural areas, and toolsssist in the education process:

* Wikipedia and the Gutenberg project have been usededucational research for the
preparation of lessons. Senior students also ma&eofithe Internet (especially the search
engine Google) for research, sports and even aiterént. For example, the students were
interested in researching on current affairs, apkeially following up on the recent trial of
a prominent politician in South Africa.

» The computers are also used to teach computeaditefor both junior and senior students,
through the use of games. The Grade 1 teacherGMasisa, indicated that the students have
shown great interest in computer lessons, as igleehs them and gives them ideas. Mrs
Gxarisa has also made the effort to explore otppli@tions on the computer, such as word
art, so that she could pass this knowledge to stadend also encourage them to explore
other applications. Computer literacy is not leitto students, as community members that

especially consist of Grade 12 drop-outs, have miadeof community training provided.
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* The teachers have also made use of the Open Qfiite to support school administration.
For instance, the Headmaster, Mr Pakati makes u€alo and Writer for keeping track of
student records. He has also made use of thenattey search for information to assist in
school administration. The Department of Educa{iD®E) is planning to move toward
computer based systems for schools, therefore ¢ggipment could be used for
administration of schools.

» Community members also make use of the Internsé&och for general knowledge. This is
especially popular among the youth in the communitiley also make use of the Internet to
search for possible job opportunities, information universities, and bursaries or

scholarships to support further education.

Rural Empowerment and Participation: Rural communities need to be empowered to parteipa
in decisions that influence their welfare. In tbése, they need to be empowered to also pargcipat
in wider society, especially government and othdslip and private institutions. The ICT project
has supported this use:

» Swine fever has recently been an issue with whiad $outh African Department of
Agriculture has had to deal, by culling pigs inteer rural communities to eradicate the
outbreak of the fever. As result, rural commusitieould be compensated for the pigs that
were confiscated by government officials for cudlin However, the compensation was
delayed and therefore left the community questignivhen and whether they would be
compensated. Therefore, the community was asdistélde project team on how to search
for information on this matter. They came acrossadicle that gave them an explanation
for not yet being compensated, and this made soonemtinity members interested in
learning how to use email so that they could cdnthe relevant people. Community
members later found out how far their payments Saine fever were, which benefited
them, as the community members made their way tto¥iale to collect their payments at
the post office. They found out through the Intértiat it had to do with problems of
incorrect bank numbers, and cheques that kept looginc

» Various teachers at Mpume have used the Interndt eanail to submit work related
problems to the DOE, so as to inform the DOE ofdha&llenges they face, especially in rural

communities, and hence keep them accountable.

Page 236



Appendix E

* Community members also use email and Internetltowoup on remittances and pensions
owed by government and private institutions. stance, rural women who have lost their
husbands and want to find out what is happening thieir remittances, use email to contact
their husband’s previous workplaces (in Cape TownGauteng). They also need the
information to find out how government and privatstitutions support the disabled and
unemployed, especially in the case of people uneyepl as a result of injury from their
workplaces.

 The government funds various initiatives that supparal development. Recently an
initiative to develop sports fields in rural comnities has been launched so as to encourage
sports and development. Community members at DWaga therefore used the Internet to
search for information that would guide the prodessapplying for funding. Furthermore,
the community has attempted to contact governmesgamdments that can assist in

developing the roads in Dwesa that need to be dpdrafter heavy rainfall.

Establishing Community Networks: ICTs can enable the growth of community networksctvh
enable communities to collaborate in rural develepninitiatives. Currently, a network connection
using WIMAX was setup between the Mpume School Hgdvane School. This enabled the two
schools to communicate via Jabber, a chat apgitati Facilitating communication between
different communities in Dwesa-Cwebe can incressgal capitaland bring communities together
in activities toward developing tourism and othamat capital assets (more direct participation).

ICT applications such as Jabber chat and email kaabled the project team and community to
communicate continuously, so as to identify anyllehges and monitor the progress of the project

and its impact.

Rural development administration: The community often hold meetings to discuss dgwekent
initiatives. The computers at Mpume have been uUsedne of the committee members of the

community to store information and manage commuimignces using Calc.

1.7.2 Planned Future Uses

This section discusses the planned uses for thesé@fices provided. These planned future uses

originate from the project team and Dwesa community
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WIMAX Networks with Schools: A wireless network that links Ngwane school andulyee school
has been installed. Ngwane currently has 20 coenpuatll running Windows 98 with one that has
been turned into a server. At this point, the sebools have only managed to chat online with each
other via Jabber chat, for one day. However, tdmnection was disrupted, and is still in the preces
of being repaired. One of Ngwane’s computers wasetd into a router so that it can communicate
back to Mpume and use the Internet existing théiee other schools that they plan to link up also

include Ngabara, Nondoma, Mtokwane, which may letenmunicate via telephone using VolP.

Tourism development: The availability of the Internet and email couldnpiify the booking
process for the camping at the Dwesa nature reseRtgthermore, tourism in Dwesa could be
marketed using the e-commerce platform. The prajeampions suggest that the community could
become more involved in community development tghotourism. For example, during Easter or
December holidays, local crafts people who woulchtw@a sell their products to tourists could
collaborate with the reserve in determining how yntmurists are expected to arrive during a certain
period. Subsequently, they could plan how mucprémluce and what attractive craft to design, so
as to market their products along the coast. dfttturism market boosts in the community, the
project champions are planning to promote cultarad heritage tourism through traditional cafés
that offer traditional meals and drinks. A webdte Dwesa will market the cultural and heritage
activities available. The project team also plemdevelop an Internet virtual shopping mall hosted
on the e-commerce platform, where goods and seraffered by small and micro-enterprises in the

Dwesa area may be presented and sold.

Integrating computer lessons into the school curriglum: The teachers at Mpume have shown
great interest in integrating computer lessons th&ir curriculum. Mr Jabe indicated that he plans
to approach the DOE to request for assistancet@giating computer lessons into their curriculum.
In addition, he would like to require that theyq#aa teacher with computer knowledge to assist in
the approach of integration and computer teachiktpwever, since the teachers at Mpume are
already trained and receive refresher training ftone to time, the least the DOE could do is assist

them through on workshop on integrating computet the curriculum.

Local Xhosa Wikipedia for Dwesa:Local content that is relevant to a community gngicant in
promoting the sustainability of a project. A Xhoaékipedia could be used to gather information

that can be shared with community members. Fomplg information could include local
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traditions, recipes, craft, education, headtfc This creates a store of information that could

contribute to cultural and heritage knowledge.

The BingBee Project: BingBee is an information kiosk that provides ascesinformation via a
touch pad, and a computer behind a secure windoanfWorth, 2006: 1). Once the computers in
the designated room from a telecentre are morersexith burglar bars, the BingBee project will
commence. This project will allow community menddo access information during school
holidays and weekends when the teachers are uablail

1.8 The Challenges to ICT Use and Implementation

The challenges faced in the project can be categiinto those faced by the community (use of

ICTs), and those faced by the project team (impteaten of the ICT project).

1.8.1 Challenges Faced by the Community

Infrastructure Access: These challenges are associated with the fachats Have limited the
effective operation of the ICT applications avaléab
 The cables that connect some computers are beingagtd as the computers are

continuously reconnected each day. Currentlyctimaputers are stored in the headmaster’s
office because the designated room for a potetgiatentre is not secure enough as it lack a
burglar barred door. This has damaged the comwepins on the mouse and keyboards, as
they are transferred to the designated room evayyfar community training and use. The
designated room is currently the staff room atgbleool. Originally, the headmaster had
selected a classroom at the school for trainingchvivas visible from where one of the
teachers stayed so that she could continuouslytorathie classroom for security purposes.
The school received a donation to assist in instalburglar bars onto the classroom
windows. Unfortunately, it appeared that the burdars were not safe (thick) enough to
leave the computers in, as the person hired tallnke bars had not done it appropriately. In
addition, the electrical power in that particuldassroom was faulty at times, and hence
could not sustain the load of all the computerserually the staff room which had more
secure bars on its windows was chosen by the HestdmaAll that remains is to install a
burglar barred door onto the staff room door; wreekems to have been delayed because the
person hired is unavailable.

Page 239



Appendix E

» The VSAT that was to be installed by Telkom wasaget for many months. The
application had been made in October 2005, buv®A&T was only installed in May 2006.
Furthermore, occasionally the VSAT would not workaere was an ongoing problem of the
inconsistency of electrical power supply in Dwesaioch affects the VSAT and the
computing hardware. However, one of the projea@memembers indicated that the
inconsistency associated with the VSAT was alsisane at a national level (for example,
Internet recently stopped working for 3 days nadliy), as Telkom’s service will just stop
working and there is limited recourse against tahese it is all under contract. It becomes
even more difficult to address technical problenith whe VSAT which is the responsibility
of Telkom, especially since it is located in a furemote area (for example, all VSATs
around the country needed to be reconfigured bkohel but the reconfiguration of the
VSAT at Mpume was delayed, after the RU projectiéeacontinuously inquired about the

problem with Telkom)

llliteracy and Education: llliteracy is a major problem in rural areas; tHere the project team
needs to devise an initiative aimed at the inclugibilliterate community members in the project.
Currently, training is limited to those who canegtively read and write. Community members who
were interviewed indicated that elderly people wedectant to use the technology because of the
challenge of reading. Furthermore, the projectngbian indicated that most of the community
members who attended the training sessions weneefostudents who have finished Grade 10 and
are now at home doing nothing. In this case, éskgcated community members may assume they
are incapable of using ICT. The project team néeds sensitive to people who may be illiterate,

or computer literate, and who are not familiarityath with the technology.

Content and Language:The Edubuntu operating system fortunately has asXhersion for using

its applications. However, when the teachers watewn this advantage, they indicated they
preferredto use the English version during training. Othemmunity trainers have still not
attempted to use the Edubuntu Xhosa version availab the Dwesa computers. Initially, the
teachers indicated language was not too much edsareduring training, as the teachers were able
to interpret and train some community members ims& However, the training material (user
manuals) available is in English, which becomesablem when some trainees would like to refer
to the user manuals provided. Furthermore, thehtxa hardly used the user manuals developed by

the project team to assist with training. Mrs Gsaistated that they only referred to them frometim
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to time, but could not use them in training the oomity. Basically, they trained the community on
topics they knew well, in Xhosa. The communisiriers, Pinki and Noluvo, mentioned that it was
difficult to translate continuously to Xhosa, asvias a challenge to translate unfamiliar computer
terms. A community trainer pointed out that somenmunity members can read in Xhosa better
than English. Therefore the project team will neéedcollaborate with community trainers to
develop training material in the local languaget tban be used by trainers and trainees when

necessary.

Insufficient Training and Capacity Building: The challenges associated with training are similar
to those associated with illiteracy, language, aodtent. The project team focused on training
teachers, so that the teachers can eventually theincommunity. Therefore, training material
tended to focus on what was appropriate for thehtexs, who were more educated and experienced.
The approach to training was also quite sporadtb Vimited structure. The project team trainers
did not follow any structure when training teachéns instead trained each teacher on a one-on-one
basis, simply going through the user manual. Phisved difficult for the trainers, and the teachers

had to be trained over a longer period in ordemfarove their understanding.

The project champions also indicated that thereanlask of commitment to attend training sessions
among some community members. This is illustratethe graph in Figure E8 which groups the
number of times people have received training fidarch to 4 September 2006. The group that
has only received training 1 to 3 times shows & @ccommitment. In summary, 48 people have
received training 1 to 3 times, 25 received 4 totibhes, and 10 received training more that 10

times. Altogether, 83 community members have ltened at least once.
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Figure E8: Bar chart of the Number of Times Peopldave Received Training

Some community members requested the introducticencevaluation system that certifies they
have received a level of computer literacy for thersee value in the training. In addition, theg a
not immediately clear on how to use or integrate DT services to support their rural livelihood
activities. A project team report indicated:
“Most people do not know what to accomplish with thformation they get from the Internet
and as a result some end up playing games on thguters. A few do know how to use
computers but they do not know what else to dotwélknowledge”
This makes it essential for rural ICT projects &oget existing development activities, so as to

improvise how ICTs can best support these actsitie

Financial Constraints: The project at this stage is significantly donopeledent. The project team
has however started promoting independence imgafsinds in the community through giving them

the responsibility to raise funds for a printer.

Political Constraints: The project team agreed that they would not wangeo involved in
addressing political influences on the project.e Pinoject champions also play a significant role in
the community in representing it appropriately Isattthe project is supported by political leaders.
Originally, the ICT project was supposed to be enpénted at the local shop near the reserve,
which is owned by Mr Mbola, one of the board memsh®rthe Dwesa/Cwebe Development Board.
However, the project team decided to implement tha Mpume School due to its potential to be

more influential in getting the community involvedusing ICTs. Therefore, at a Board meeting,
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which was fortunately attended by one of the prtogampions Mr Jabe, the members indicated
that they assumed the ICT equipment was for théusxe use of the educators and learners at
Mpume. This was due to the fact that previousrgeaents had been made to install the ICT
equipment at Mr Mbola's shop and to have a sigaitidnvolvement of the reserve. The board
therefore is now totally aware that the projectingended for the benefit of the whole Dwesa
community (which, to them, was seemingly invalidaby the installations at Mpume). The Board
had therefore proposed to skip Mpume School indéneelopment agenda as they were benefiting
from the project. Mr Jabe attempted to rectifys timisunderstanding as he indicated that the project
aims to get the community involved through Mpumihe Board therefore requested that Mr Jabe
give a detailed report on what had been achievédrasgetting the community involved. A project
team member indicated that thiprovides a system of accountability that is intefto the Dwesa
community, besides external accountability with.uSbome Board members may have attempted to
intimidate the school, as individuals may preferrtm most development project themselves.
However, the project champions gave a full repartte community’s involvement in the project in
addition to a report from the first trained grouptbeir participation in the project. It is vital get
leading community members to support this projest,they can influence the sustainability or
success of the project.

The Dwesa ICT project would have originally focusgdund the reserve and tourism which is a
chief asset in the community. However, the focas bhanged to the school, because of political
reasons surrounding the management of the reseiffe project team feels the project exists
outside the reserve now, because of political mgsand therefore it is not clear in the immediate

future how the community may use ICTs to suppastiton development.

Social and Cultural Challenges:Some of the community stakeholders of the projestehbeen
reluctant to get involved significantly in the I@¥oject as a result of social and cultural factors.
These challenges are highlighted as follows:

* Reluctance by middle aged to elderly community reesnio use ICTs An interview with
older community members revealed that they wereutige impression that the ICT project
was meant for younger people and they were tootoldet involved. Mr Jabe also
mentioned that in some cases, the adult populatiere not encouraging their youth to
attend computer literacy training. The projectntealso felt that the elderly seem quite
marginalized in the project, and therefore theydhedbmmunity meetings to make sure

everyone felt they were part of the project (thesech to be encouraged more to take
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ownership of the project as they are introducedei technology). However, it seems that
some the elderly community members are willingriocairage their youth to attend training,
but are not keen to do training themselves. Theyofien constrained by factors such as
eyesight, illiteracyetc.

» Technophobiais a challenge in rural communities, especiallyewhintroducing new
technology. The elderly may not be the only peoplactant to use ICT, as the local nurse
informed the project team that community may felehdllenged by the new technology,
therefore training that is sensitive to the constsaof technophobia should be practiced.

* Reluctance among some teachers to assist in thjegbnhile the project team was away
It appeared on various trips to Dwesa that somehtra could apply the applications they
had been trained in, but some were unable to wsepplications on the computers. For
example, Ms Mangwane and Mrs Gxarasi both knew twouse Wikipedia and applied it to
their teaching, but the other teachers still did kmow how to use it. Why had they not
asked the teachers who knew how to use them? iMjecpteam therefore had to provide
them refresher courses. Further, by observatioa @ield trip, Mr Jabe and Mrs Gxarisa
seemed to be the only teachers involved in traitigcommunity, with assistance at least
from Pinki, Andiswa and Noluvo (community trainer§)r Jabe indicated there were some
social-political reasons possibly associated withd takes ownership of the project’ and
‘who was elected as project champion’. The projEim was advised to maintain
communication (when the project team is away) wither teachers, and not only with the
champions, so that they significantly feel partied project. The Headmaster supports the
project but still seems quite skeptical, considgrincould be an expense to the school.
However, the community is already aware and suppbe project; therefore he makes an
effort to meet the requirements of the project. phgect team was advised to also maintain
communication with Mr Pakati and involve him morethe project, in order to show an
appreciation of the support he has given.

* A teacher at Mpume School hadsinformed the communithpat the ICT project was only
meant for those who had at least completed theiritaThis had quite a negative impact
within the community, as people became discourdgedse the computers. The project
team and trainers from the community attemptedrcoerage the community to attend
training again. The community trainers indicateavas difficult to encourage community

members to come back for training, and they atkistthe process of encouraging other
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people to still attend. Bradley advised that idesrto avoid such a situation, there needs to
be good effective communication to community merabwno need it. Therefore, the right
agents (target group leaders and project champsimsjild be elected to disseminate the
right message to the community appropriately. Thiguite critical in a rural setting where
everything happens by word of mouth.

* A passive attitude toward development in the Dwasal area — According to Mr Pakati,
“People don’t want to work” This may therefore limit community participationthe ICT
project. However, some have shown great interesité project. The community has also
become heavily dependent on pensions and childgrahich to an extent has discouraged
potential economic activity in Dwesa.

* Time Limitations— people in the community are often busy during day and therefore
have limited time to attend training. In some sag®ople only finish their daily jobs at
5pm, and have therefore requested that trainingravvided between 6pm and 8pm.
However, the project champions are unavailablehat time for training, as they have
responsibilities to attend to after school.

e Trust in Community members as trainerthe youth of Dwesa have shown great interest in
the ICT project, and have therefore received thstriraining in the community. The project
champions have therefore selected them to assisbmsnunity trainers. However, the
community is not confident in them as trainers lbiseahey are not teachers from the school,
and hence they undermine their ability as traine€fbis discourages the youth as trainers.
The project champions were therefore advised todice the youth as community trainers,
when they attend community meetings and eventsarkeh the ICT project. This would

inform the community of the significant role of #eetrainers in the project.

Access to Computers during Weekends and School Hdélys: Training has not been available
during weekends and school holidays. The projéetmpions, Mr Jabe and Mrs Gxarisa, are
unavailable during those time periods, and theeefioere is no access to the computers at the school
(for security purposes, the computers are lockgd Tinis has become a concern among community
members, as they are restricted from using the otenp In addition, due to time constraints
during the week, some community members only heae time during weekends. The champions
are in the process of planning to delegate theoresbility of classes during weekends and school

holidays, to community trainers, Pinki, AndisiwagdaNoluvo.
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Incentive for Community Trainers: Mr Jabe indicated that there are a limited nundfdrainers
available, which is quite challenging as they omradly have to train many people up to 8pm in
the evening. An incentive may need to be introduceencourage the youth and other community
members to assist in training, so that the prajemy have a larger and more sustainable impact on
the community. This will also reduce the strainmnject champions. The community members
have suggested charging for training, not only &y frainers, but also to account for stationery
expenses in the future (paper, printer cartrieigg. The project team has agreed that the community
could charge for training, but they would leave thezision to the community to determine when
they should start charging and at what price. Tiogept champions live in the community and are
therefore more accustomed to how much a commumity afford. They have so far suggested
charging R2 per training session, but the progatt may advise on an appropriate cost, given their

familiarity with the cost of stationery.

Distance to Mpume School:Surrounding communities have often complained ef distance to
Mpume which can take a few hours to get to. Théas wespecially a challenge for teachers at
Ntubeni, which was one of the school the projeatrtglans to influence. It is discouraging to have
to walk all the way to Mpume, yet receive trainiiog a short period. However, some community
members of Dwesa who are determined have maddantefwalk to Mpume. This was attempted
by an elderly craftsman who had been informed abwiproject over an interview with Thandeka

and Naomi.

1.8.2 Challenges Faced by the Project Team and Area s for Improvement

The project team has also faced challenges assdaiath the implementation and management of
the project in Dwesa. An interview of the projéeam also reveals areas for improvements they
have suggested.

The Integration of Projects and Team Dynamics: Different projects make up the Dwesa ICT
project, and hence it has been a challenge tobmobde the individual goals of the sub-projectdwit
the main goals. There are diversified interesteragthe project team members, which has resulted
in members focusing on their own projects withasgisting each other toward achieving the main
goal. For example, training the teachers had leerfocus of the first phase of the project, but
some team members had refused to assist in thisriam process, as they assumed it was not

directly linked to their research. The integratmfnsub-projects needs to be planned appropriately
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in order to deal with conflicting and differing deaThe project was significantly challenged in
planning for field trips and activities, and thest@l exists room for improvement. According to
Bradley, clearer stated goals and management ajahks“would have made it (project) 10 times
more successful’A phased approach would have been appropriate & implementation and
assessment of the project being done simultaneoiisigre should have been metrics (how to
measure the success of the project) to identifytvisi@equired in a certain phase of the project.
There are a number of sub-projects in the Dwespegiroand therefore cohesion in the project is
significantly needed. A more selective approactpmiects that can be integrated would also be

appropriate.

The Delay of the Dwesa Community to meet Project R@irements: The project team informed
the community of the requirements of the projecid dhe part they should play through a
Memorandum of Understanding communicated to thera abmmunity meeting. However, the
project champions at Mpume have delayed in meetggirements, such as installing a burglar
barred door to house the computers in the staffnrodAs mentioned earlier, the transferring of
computers everyday has damaged their cables. Gargleo been unable to set-up a music platform

for his sub-project because the room selected tigdnthe computers is not yet secure enough.

The Integration of the Project in Community Activities: The project team indicates that they are
challenged on how to integrate the project effetyivn rural livelihood activities. Naomi is stith
the process of researching how to elicit commuretyuirements for ICTs, which may eventually

reveal potential rural development activities t@ild exploit the project.

The Challenge of LanguageThe project team contains some researchers whemeak Xhosa,
which has proven to be an advantage in commungatnore effectively in the community.
However, some researchers cannot attend all frgdddue to responsibilities at their institutions;
therefore a translator may be unavailable. Thgeptochampions have however assisted in
translating for the project team when they are lalské. The project team may have been more
effective in collaborating with the community, dstcommunity seems to feel more comfortable
conversing with someone who can understand theguiage. Mr Jabe advised the team to rent a
house in the community, and live among the communitorder to achieve more acceptance from

them (currently the project team is accommodateadunist cabins within the reserve).
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The Short Length in Time of Field Trips: A field trip usually lasts from three to seven day3n

the first few days, some people in the project tdéawve to deal with technical problems, and hence
they end up not having enough time to do the pldriasks. The RU project leader, suggested that
the project team needs to stay for longer peribds bnly a week, as it is more cost effective and
provides less of an impression of being ‘holidaykera’. If the project team is unable to stay for
longer periods, at least a formal representativéhefproject team living in Dwesa could make the
project more effective. A project team member ¢atikd that a project champion alone would not
be effective, as he/she may not have a compreteksmwledge of the project. However, a project
champion still needs to be educated comprehensi@iebut the project, which may have been
limited in the Dwesa project. The project champisrstill key in significantly representing the
project and the community.

The Politics associated with the Nature Reserve:t lhas been a challenge to deal with an
uncooperative reserve manager, from the beginninth® project in the community.It had
originally been planned to develop the ecommeredfgin at the nature reserve. The project
however had to turn its focus to the school, wisebmed to be more sustainable and supportive of
the project.

The Challenge of the Community honestly communicatig their Problems: Project B aims to
identify the challenges the community has facedising computers in the Dwesa project. As
community members were interviewed, they seemedotowant to inform the project team of
problems they have faced using the computers, biyt their problems with stakeholders at the
School. They are not honest about problems they ifausing the computers as they do not want to
impose a negative attitude about the project. Agqtdy, it is good practice in their culture to not
show negativity toward the project which will beéfie community.
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2. Rhodes University Mathematics Education Project (RUMEP) Case
Study

2.1 The Project Context

RUMEP operates within the Eastern Cape (EC) PrevofcSouth Africa, focusing on supporting

the Primary Mathematics education in the area. HEhstern Cape is known to be the poorest
province in South Africa, which has a need for depment in the area (Sainsbury and Brown,
2005b: 1). Itis characterised by sparsely popdlaind isolated communities that exist in extremely
remote areas. The communications and transpodsimnércture are weak, with roads being primarily

dirt roads.

The quality of education in the Eastern Cape hapmid in the past years. The Eastern Cape
school system is characterised by a large numbeamaifller schools, especially at primary level
(Human Sciences Research Council, 1998). The tiondiof these schools were reflected in 1998
statistics developed by the HSRC (1998):

» A substantial percentage of schools needed repad, were found to be without basic
infrastructure such as telecommunication, eletyriciwater, and general education
equipment and materials

» Many of the schools also had no textbooks

* The learner : classroom ratio in the former Trangles very high, exceeding 60:1

* The learner : teacher ratio was also high, withaterreas exceeding 40:1

* A high percentage (more that 30%) of over-agechkar (three or more years older than the
average grade)

* Only 49% of the learners in the Eastern Cape pa#is®id matriculation examination in
1996, hence placing the province seventh of the pimovinces

Government has therefore developed initiativesriprove the system of education in the Eastern
Cape.

RUMEP specifically focuses on Mathematics educatidimere has been a significant drop in the
pass rate of Mathematics in the Eastern Cape, wiashput this province at the bottom of the list
(RUMEP, 2006a). Furthermore, a small number ofiestis write Mathematics examinations in the

higher grade. According to RUMEP, mathematics atlan is a top priority in the Eastern Cape, as
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the changing democratic society of South Africauregs that student become mathematically
literate to participate effectively in a technolcgi society. The Eastern Cape Department of
Education Report (2006) indicates that improvingcteng and learning at EC schools is vital and
challenging. Very few learners choose the subgrad, of those who do, only a few actually pass (in
2002, only 1334 learners passed). Therefore, nméming to improve the education of mathematics,
especially in the EC, are essentially needed tp@u@nd contribute to education development, and

hence rural development at large in communities.
2.2 Introduction to the RUMEP ICT Project - MathsNe t

2.2.1 RUMEP

The Rhodes University Mathematics Education ProjRUMEP) is a Non-governmental
Organisation linked to Rhodes University that s@in 1993, with the main purpose of supporting
mathematics teachers in disadvantaged schoolsafand peri-urban areas of the Eastern Cape. It
IS a project sponsored by the Absa Foundation, @&mgherican chairman’s Fund, Anglo-Gold,
Anglovaal Industries, D G Murray Trust, Ericssomms€éhini, Shuttleworth Foundation, Standard
Bank, Zenex Foundation, Eastern Cape Departmdatiotation (Bursary Funding for Mathematics
Literacy) (RUMEP, 2005: 9). The main aim of th@jpct is to improve the teaching and learning
of mathematics in primary and secondary schooldMRP therefore works with rural mathematics
teachers to develop their professional skills drartcontent knowledge. The approach of RUMEP
is to work in partnership with teachers to (RUMBRBQ6a):

“inspire innovative methods of teaching which enege children as ‘active mathematical

thinkers'; building on their individual skills arkhowledge, encouraging them to employ their

own methods to solve problems, ask their own questiand generally make the learning of
mathematics a more pleasurable and meaningful expes”
The major components of the RUMEP intervention athiematics education in the Eastern Cape
include:

1. An accredited, in-service, professional developnmogramme (Advanced Certificate in
Education (ACE) in Mathematics and a Bachelor ofudadion In-service), providing
teachers with the opportunity to improve both thpgdagogical and mathematical content
knowledge and skills. The ACE was developed ipoase to a request by the Eastern Cape
Department of Education to provide in-service teadhaining for the new FET subject of

Mathematical Literacy.
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2. RUMEP develops resource material and teaching faid¢he teaching of mathematics at
schools.

RUMEP monitors and evaluates the impact of its @ognes on teachers and learners.

4. The RUMEP Collegial Cluster / MathsNet Project, ethifocuses on developing self-
supporting communities of mathematics teachers wdioe responsibility for their
professional growth.

The components of the RUMEP intervention are surisadin Figure E9.

Dt teackier corraramiities workiig collaboratiuele to
Irrporoe thedr cam classToorm practice.
|
Collegial
Teachers particip ate conscionshy and e ativelye i - Fimders supportitg mathenatics teaching
their ovm prefessional developrment. Cluster Project i Learhing,
| |
Advanced Focussed
Certificate in Intervention
Education RUMEP Projects
\, Programmes /
/ MathsMet Internet
Impact .
: Communications
Evaluation _
= Project
Errabiatic on 4 covtirming bacis of 411 BEUMER’: projects n i
i€ writaltn their firther devsloprment and fmplenertation. Materials it B T b e e BT
apport eack other snd to o together on
Development professional developenent proje cts of masnial fderect.

i
EURIER s materials corwist of teaching aide and resorces
to aapport reer teachivg methods and sratesies.

Figure E9: The Components of RUMEP’s Intervention RUMEP, 2006b)

The ICT aspect of RUMEP specifically supports thell€gial Cluster Project. The Collegial
Cluster Project “facilitates the formation of selfpporting communities of Mathematics teachers,
whose aim is to improve their own professional ficacand to work together as agents of change
and development in their own communities” (Saingkand Brown, 2005a: 2). The cluster consists
of Mathematics teachers from different schoolshie tommunity. The MathsNet ICT project

supports some of the clusters associated with RUMEP
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2.2.2 MathsNet

MathsNet is an ICT project in RUMEP that suppolts professional development and work of
teachers in the collegial clusters. The MathsNejegt first started in 2002; therefore it has been
operating for four years. Out of the fiteen RUMERsters, the MathsNet project has set up
computers and printers in twelve clusters. Thiflustrated in Figure E10, where clusters thatéhav

computer icons next to them are clusters which heweived computers from MathsNet.

Eastern Cape school districts

T e—— —

Sterkspruit Bomvini Nkozo
—
Intlantsi

e ——.
Ikhwezi .
< Sterkspruit

S .
Katrivier
e

Adelford

Humansdorp

Figure E10: RUMEP Collegial Clusters and MathsNet ©@mputer Locations (RUMEP, 2005: 37)

According to Sainsbury and Brown (2005a: 2), MatbisNs aimed specifically at teacher
development, and not at introducing computers twasis and childrenTherefore, mathematics
teachers use computers to improve their teachiagtipe through cooperative work and learning.
Teachers are equipped to create and adapt matleahrasources for themselves, such that they can
be shared for further development of other Mathesatkachers, and clusters. However, it is
important to note that the computers are not nec#sthe focus of the cluster project, but are
viewed as a supportive tool to be continuously afpes in achieving its goals.

MathsNet focuses on Mathematics teachers as RUMER iMathematics funded project.

Nevertheless, if a Mathematics teacher is in a @chad part of a cluster, eventually the other
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teachers (who teach other subjects) will also gliough creating teaching resources. However,
RUMEP focuses on mathematics teachers as theretlaee development projects that focus on
other subject areas.

2.3 The Project Stakeholders

c) The teachers who are members of each RUMEP cluster
d) The RUMEP and MathsNet project team include:
Director: Dr Rose Spanneberg
Courses Coordinator: Mr Tom Penlington
Cluster School Coordinator: Mrs Fezeka Mkhwane
Facilitator Primary Schools: Mrs Thami Tokwe
Facilitator (FET Phase Schools)Mr Thomas Haywood
Mathematics Lecturer: Ms Thami Mahlobo
MathsNet Facilitator/IT Consultant: Mr Mark Sainsbury

The Community Teachers:Those who are members of the community cluster

2.4 Project Objectives
The overall objective of RUMEP is:

* To improve the Mathematics teaching and learningchools, especially in deep rural

schools in the Eastern Cape Province, through wampoogrammes of RUMEP intervention

The objectives of Mathsnet are:
* To promote cooperative work and professional dgueaknt in the existing clusters
» To enable the creation of varied and professiaahing resources
* Enhance RUMEP’s interactions with the clusters

+ Add to the confidence and skills of the teachevslved with RUMEP

MathsNet aspires to become one of the tools relgulaed by the clusters. The goals of training and
support provided are to develop (Sainsbury and Br@&005b: 4):
» Computing Skills
Offer the teachers the opportunity to learn compstells and to become confident and
competent computer users.

* Routine Practice
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Enable the teachers to make use of the computenasof the routine tools of their
professional practice.

» Collegial Professional Development Community
Enable the teachers to use the MathsNet infrastreicdo that they can take part in and
benefit from the knowledge and experience of allthed teachers who are linked to the
distributed professional community that MathsNetarts.

2.5 ICT Applications Used

Even though the ICT application and equipment &fé at each cluster, they still remain the
property of Rhodes University. Repairs and reptaas of the equipment are carried out by
Rhodes University approved personnel. The ICT iegppbns and equipment used in the
implementation of MathsNet at each cluster include:

2.5.1 Hardware

* One Computer per Cluster

» One Photocopier/printer per Cluster

* Four Laptops (only available during training sottb@achers do not crouch up on one
computer)

¢ Internet Access

2.5.2 Stationery
The running costs are borne by the cluster, howeugally they are provided with 2500 paper
sheets and one full toner cartridge installed. dther stationery the cluster has to obtain theneselv
include:

» Paper for photocopying/printing

* Replacement toner for the photocopier

* Replacement printing drum for the printer

» Electricity costs

» Telephone costs (including Internet costs)

2.5.3 Software

* Microsoft Windows operating system

* The Microsoft Office Suite — Word, Excel, PowerRosnd Access
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* Microsoft Internet Explorer
2.6 Phases of the Deployment of the MathsNet Projec  t at a Cluster

2.6.1 Cluster Project Proposition

This phase describes the initial proposal for ahglset project at a particular cluster. The po&nti
cluster is originally given the responsibility tetsup a community of teachers. RUMEP does not
significantly initiate or drive the project, butales it to the teachers to approach RUMEP for the
support of the existing community of teachers. Thenmunity of teachers at this stage already
work together as a cluster, and conduct Mathematickshops within their community. Therefore,
RUMEP is approached to consider the community athers in a collegial cluster programme
using MathsNet.

In order for RUMEP to consider the community ofdieers, intitial criteria are required to be met.
The criteria are outlined as follows:

1. An Executive CommitteeEach cluster has a committee which is elected fabuster
members. A committee consists informally of a fkey teachers (usually ACE students
initiate) that get the project going with other dkars in the community. Normally each
committee has a convenor/chairperson (voted fon gaar). Most communication between
RUMEP and cluster is will be carried out through tonvenor.

2. A Cluster ConstitutionThe constitution indicates how the cluster operatash as how it
will be run, disciplinary measures, the voting mseetc. This will assist the cluster to
function effectively

3. A Bank AccountFunds are needed to keep the cluster sustainalih, that it is able to
handle replacement costs (for example, stationdrysome cases, clusters have to fundraise
to keep the cluster effectively operative.

4. A Resource Centrdor housing the cluster and its resources. Thispiecifically important
for the MathsNet project to house the ICT equipmenie resource centre should also be
secure and central to teachers that make up teeclu

Once the collegial cluster application has beenevesd, and the objectives and criteria of the
cluster are clear, the individual cluster is coasgd for a field visit to further explore its felaitity
for a project. However, the cluster needs to lgmiicantly functioning within the community

before it can receive a computer, as the focus OMRP is not on the ICT itself, but the

Page 255



Appendix E

professional development of the cluster and teach€&@nce this is established, the cluster is then

assessed for the feasibility of the MathsNet ptojec

2.6.2 Cluster Assessment and Feasibility

This phase of the project is associated with deteng the feasibility of the cluster and its resmair
centre for the deployment of the MathsNet projetivo assessors are sent to the cluster location.
These assessors consist of the MathsNet Facilifgtark Sainsbury), and the Cluster Coordinator
(Fezeka Mkhwane). The MathsNet Facilitator assetse suitability of the resource centre and the
cluster for the project. On the other hand, thestelr coordinator supports this assessment by
establishing the preparedness and continuous operat the cluster in terms of their ability to
function well (through regular meetings to discassster issue). A ‘Cluster Hardware Preparedness
Rating’ checklist is filled in by the assessorsctdlect data for the final evaluation of the cluste
The checklist criterion that is to be evaluatedudes:

Physical assessment of the cluster site

The characteristics of the cluster community

The management of the cluster

I

Professional development in the cluster
5. Computer skills in the cluster

In addition to observing the cluster against chistldetails, the cluster executive committee is
interviewed for further information, such as theians for the cluster, what they are expecting to
have achieved with the cluster programme, anddghsans for not meeting some criteria.

Altogether, an observation of the cluster and &aruiew with the committee is marked against the
checklist for evaluation. The assessors evallegehecklist either based on other clusters thet ar
being evaluated, or on past evaluations. The atialu can last up to one month depending on how
many clusters have applied for the project, asclaléters have to be visited. Nevertheless, the

assessors keep the clusters informed about hodettision process is progressing.

2.6.3 Pre-implementation planning

This phase is associated with identifying actigititasks, and plans to allocate adequate resources
for a specific cluster that has been selectednieMathsNet project. Once it is established atetus
has a secure and electrified resource centre, Haekbst is looked at to identify any additional

equipment the resource centre may need to accomendida ICT hardware. Extra equipment
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usually needed includes a desk and chair, an agaptension cablestc. The computer and printer

are also prepared and installed with the necessdiyare for implementation.

In the case where a cluster will be connected &ltiternet, the MathsNet facilitator plans and
arranges for an Internet Service Provider (ISPXHercluster. Currently, all Internet costs ar&pa
for by RUMEP, but eventually arrangements will bad®a with the cluster to share the Internet
service costs, once they are accustomed to thefugee Internet (it is still a new aspect of the
project). RUMEP plans to pay one year’s Interregtise provision, of which later on, the cluster
will pay for Internet services themselves. An epseof a reasonable ISP that has been contacted is
ISAT (Internet Services And Technologies), who gaavide Internet connectivity for the whole
province (RUMEP, 2005: 43). This provides a numbeat is the equivalent of a local call
anywhere, hence cheap Internet access. RUMEP easfdhe coordinate connections through one
ISP.

The MathsNet facilitator also plans for the initiedining of the teachers. The computer skillthat
cluster that was assessed in Phase 2, will deterwirat kind of training to focus on. A structuse i
developed for training the teachers at the cluste#sdate and time that is appropriate for the
teachers and facilitator is arranged and schedogdorehand. Training usually takes place one to

two consecutive afternoons for two to three hours.

2.6.4 Cluster Implementation

The planned tasks and activities are implementetii;mphase of the MathsNet project. The ICT
equipment is installed and set up at the clusswee centre as planned. Before this is done, the
cluster committee is presented with an Electrongre@ment Form regarding the use of the
equipment, maintenance, and running and replaceocasts (paper, printer toner, telephone costs).
This agreement is signed by both the collegialteluand RUMEP (the Director and MathsNet
facilitator). Maintenance of equipmers carried out by Rhodes University approved pamsd
only, under its standard maintenance contracfy malfunctions must be communicated to
RUMEP, who will arrange to have the equipment negghi The computer equipment is owned by
Rhodes University; however, the cluster is resgdador replacement and running costs as outline
in section 2.5.2. If the computer is being abusedeglected, it is confiscated and given to anothe
cluster that can use it more effectively. The tduss responsible for keeping the project

sustainable, such that if funding runs out theycagable of keeping the cluster functional.
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Cluster Training

The MathsNet Facilitator conducts training workshap the cluster when the computer and printer
are initially set up. The aim of training is tovééop computer literacy among the teachers in the
cluster, such that they can become a self-sustaimaionmunity of teachers (Sainsbury and Brown,
2005b: 5). In this case, the cluster can indepathdexperiment and learn different applications

that support the professional development of matties teaching in rural and peri-urban

communities.

Most teachers in the cluster are initially trainelden the computer is set up. It takes place one to
two consecutive afternoons for two to three hodnsining in this case is continuous and not a once
off process. The teachers are trained on an amggoasis that is dependent on the cluster visits.
According to the MathsNet facilitator, the new ¢krs are visited nine times a year, while the older
clusters that have been operating longer are glisit® to four times a year. The older clusters are
recognised as being more established and havedieno take more control and ownership of the
project. On each visit, the teachers are traimed aew topic, and in the case of new clusters, are
provided with refresher courses as they tend tdyeémget what they had previously learned.
Some of the teachers in the cluster may have alseived training through the ACE programme
held at Rhodes University.

The teachers are provided with training on Microdtord, File Management, the Internet and
Email. The training is specifically related to ¢kang mathematics — for example, referencing
exercises, searching for Mathematics resourcefi®mnternet, creating class lists, and completing
web-hunts as part of ACE exercises. MathsNetllsrsthe process of training teachers how to use
Microsoft Excel.

Initial training begins with an introductory compuliteracy course. Teachers are introduced to the
basic parts of the computer, so that they do neltifégimidated by the technology (hence dealing
with Technophobia). This is important, as appratisty sixty of the eighty teachers trained during
2005 had never used nor even seen a computer beftie introductory training also aims to give
teachers confidence in the technology, which infaes their buy-in to the project (Sainsbury and
Brown, 2005b: 5). Therefore the first training wsimops focus on alleviating the intimidating task
of learning to use the computers. These first fewkshops focus on specific skills and functions,

which are applied to developing a teaching resource
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A few (usually one or two) teachers in some clisste fairly computer literate before receiving
training from MathsNet. These teachers may havteeeireceived previous computer literacy
training at a former school they taught at or tigtothe ACE computer workshop. Other teachers
also have their own computers at their homes. afproach to training these teachers differs from
those who are not literate. The MathsNet facoitaherefore identifies and assesses the training
needs of the teachers so that he trains them iterbthat is relevant and new to them. Training
tends to focus on applications that are relevaoh @18 Microsoft Word and Excel. However, the
MathsNet facilitator is exploring other educatiorsgdplications like the Edubuntu Open Source
Platform. The assessment of teachers’ needs pa#icantly added to the facilitator’s training
content and material as he becomes more awareefrteéeds in relation to mathematics content.
The assessment process is however quite informdl tlée facilitator indicates that he is in the
process of formalizing the questions and requirdsehteachers, such that a more formal project
training improvement cycle is developed. The teaglare also assessed continuously on their level
of skill attained. The general skill level is assed, whereby the facilitator informally takes sote
on training observations and common questions aBkddachers. An individual assessment is not
necessarily done for each teacher, but feedbatkeoprogress made by each teacher is occasionally

given.

In the case of computer illiterate teachers, theyenoriginally given a reflection sheet to assess
their skill level and elicit their needs of the MalNet project. However, this exercise was not as
effective as the assessment of teachers who weyadgl computer literate. The teachers who had
only received a limited amount of training were st familiar with the technology, and were

therefore unable to indicate their needs from thegept. Therefore, the reflective sheet is only
given to teachers at a later stage of their sliélgelopment, when they are more familiar with the

technology to identify their needs in developingd@ing resources.

MathsNet adapts @rain-to-Train approach when training clusters. The projectifipally aims to
attract skilled teachers into the collegial cluspeogramme (Sainsbury and Brown, 2005a: 5).
Ideally a core of skilled teachers at each clustéer share their knowledge. Currently, local exgert
at each cluster run Mathematics and computer wopsstior other teachersLocal expertsassist
and train other teachers, especially to expresgpuaten concepts in English and translate them in
Xhosa. In some clusters, teachers arrange a tiitle thve expert teachers to do training.

Significantly, the experts therefore drive local awship of the project as the cluster becomes self-
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sustainable and controls its own activities. Thky an important role in training, managing cluste
resources, and continuously communicating with NfaghsNet facilitator regarding resources and
support. In some cases, local experts have been trainedatwage basic technical problems
associated with a computer. The facilitator intksathat he still plans to provide more training in

dealing with common technical computer issues.

Local Content Development

The teachers are encouraged to produce mathemadiesial with the level of training they have
attained. A complex blend of the skills that tleadhers have learned enables them to produce
experimental material that supports the developneéntmathematical teaching resources. This
increases the confidence of teachers as they feamm each other and create a store of teaching
resources that can support their professional dpwetnt. The MathsNet facilitator collects and
shares these resources and knowledge with othstecdl especially during training. Therefore,
each cluster is advised to store a file of worleagl and created solutions of teachers — this
encourages more practice and development of miteatcould be shared (Sainsbury and Brown,
2005b: 9). Furthermore, identifying the existimenunity’s structures, practices, experiences, and
needs, and then incorporating this into the prooédearning among the teachers, helps them to

grasp the computer as a tool more effectively.

Monitoring and Evaluation

A continuous process of monitoring and evaluat®nodrried out throughout the year to assess vital
components of all areas of the project. The prdgatn is continuously informed about the needs of
the cluster and how they are being met. Someeatis$tad to be assessed again for whether their

resource centres were appropriate for being coaddotthe Internet.

2.6.5 Close-out

MathsNet does not necessarily havefudl exiting strategy to hand over the project to the
community. A full exiting strategy will be develeg in the case where RUMEP is more likely to
run out of finances to fund the project. Currenthe basic existing strategy they are hopingder,
long as there is still funding, focuses on equigpatusters (workshops and training) to effectively
manage themselves (training, user administratiperaiing system administratiaic), and only
call on RUMEP for support when needed. RUMEP aspior the cluster to own the ICT project,
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but they are not aiming to completely withdraw @sléhey are forced to. They would like the
cluster to still recognise RUMEP as the most appatg central support they could rely on for the
sustainable effectiveness of the project. The BMN#t Facilitator is still in the process of
developing an appropriate strategy to completelgdhaver the ICT project to the community

cluster, should that time eventually occur in thieife.
2.7 The Uses of ICT Applications Provided by MathsN et

2.7.1 Current Uses of ICT

This section discusses how the community clustav® made use of the ICT services with which
they have been provided. The uses are specifiedBociated with enhancing education and

knowledge as the project focuses on the profesisitavelopment of mathematics teachers.

Professional Teacher DevelopmentThe MathsNet ICT project supports RUMEP’s collegial
cluster programme in teacher training and develoepm@&he education quality in the Eastern Cape
rural areas has been low; therefore RUMEP has edabhchers to access adequate resources for
teaching and curriculum development. The ACE pogne teachers have also made use of
computers for assignments and portfolio developnrequired in their course work. The ICT
provided therefore improves teaching practice thhocooperative work and learning. The teachers

will ultimately share and develop work in their sfers.

Enhancing the Mathematics Education ProcessThe teacher make use of the computer to
develop Mathematics teaching resources to enhameelearning process. Examples of these
teaching resources include classroom work actsjitMathematics worksheets, and examination
papers. The Internet has especially been usedQiy t&achers to search for mathematical content
to contribute to their lessons. In some caseshtga teach other subjects, besides Mathematids, an

therefore they have used the computers to develegy teaching resources.

School Administration: The MathsNet project has contributed to the enhaeoé of school
administration in the community schools through ttevelopment of material for sports
administration, assessment schedules and markssleeet report cards for student records. The
cluster also makes use of the computer to storailslebn cluster reports, meetings, and

administration.
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Personal Use: The use of the ICTs is not strictly limited to matiatics education, even though
that is the main focus. The teachers are encodragexplore other uses of the computer in their
spare time. Examples of personal computer useidecthe development of CVs, birthday cards,

funeral programmes, church group records, andsetibefamily members.

2.7.2 Planned Future Uses

This section discusses the planned future useSDirl the MathsNet project. These planned future

uses originate from the MathsNet project team.

Use of the Edubuntu Open Source Platform:The MathsNet Facilitator is interested in
benchmarking from the Eyethu ICT Schools ProjectGrahamstown that makes use of the
Edubuntu platform.  The Edubuntu platform was dpmadly designed for educational
environments, and therefore there are educatiopglications that the MathsNet teachers could
explore. However, MathsNet will have to adopt #edent approach as the Eyethu programme
focuses on equipping the students, while Mathsbi@ides on the teachers. On the other hand, two
of the clusters (Whittlesea and Port Elizabeth) waithin an open source Shuttleworth Tux Lab,
therefore the teachers may be interested and ealBnipecome competent to exploit the open

source platform.

A Website for Sharing Resources and KnowledgeRecently, three clusters have been connected
to the Internet. MathsNet plans to promote theisgasf knowledge and resources among clusters.
The MathsNet Facilitator is still in the processtiaining teachers to effectively use the Internet,
and create a culture of communication among thetets. Unfortunately, some clusters do not have
sufficient infrastructure for Internet access (pdlene, sufficient electricity), but the facilitate

looking into alternative technologies to improveess.

2.8 The Challenges to ICT Use and Implementation

The challenges faced in the project can be catsgmiinto those faced by the community (use of

ICTs), and those faced by the project team (impteaten of the ICT project).
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2.8.1 Challenges Faced by the Community

Infrastructure Access: Some clusters are constrained by insufficient stftecture to implement
the MathsNet project. The more rural, the moréatik it is for the project team. MathsNet project
reports have outlined the following infrastructetellenges:

» Negotiating telephone access in departmental afficesource centres are not necessarily
permanent in these venues.

» Overdue existing telephone accounts; where theerlissin a school building and the school
telephone has been disconnected, new telephonestarestalled.

» Resource centres in areas where no lines exishewdines are difficult or costly to place.
Telkom indicates that they cannot install telephbtines in very rural remote areas. Some
clusters have been slow to apply for telephoneslasethey have to manage limited funds in
their cluster, and they assume the MathsNet prigeant expense with little benefit gained.

» Electrification of one resource centre: connectihg new resource centre to the power
outside has not been done for over a year.

Alternative technologies and satellite connecti@me currently being investigated for distant
clusters; especially those who have problems getélephone connections (RUMEP, 2005: 44).

Content and Language:A number of teachers struggle to use the compliecause they are not
sufficiently proficient in English. Teachers ndedeceive training continuously to grasp computer
symbols and terminology. The local experts haesydver, attempted to assist the teachers and the
facilitator (who speaks English) in training, bynslating and explaining some terminology into

Xhosa.

Political Constraints: The resource centres for some clusters are logéathoh local Department of
Education (DOE) Offices. This partnership has wedrkvell for some clusters, but other clusters are
challenged by uncooperative DOE offices. The protd they are faced with include trust issues
associated with office access (keys), reluctand@@E offices to share office space, and changing
management that prohibits the cluster from contiguo use the offices. The employees at the local
DOE office need to understand the purpose and iapoe of the RUMEP project in the
community. The RUMEP team has therefore advisedravtthey can, but given the cluster the

responsibility to deal with this issue.
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Social Challenges:Some teachers at clusters are reluctant to usecdh®gputers provided by
MathsNet for the following reasons (Sainsbury amov, 2005a: 5):

» Time Constraintsteachers complain they do not have enough timeetmté to cluster
activities as they have other school activitieswbich they are responsible.

» TechnophobiaThe MathsNet Facilitator indicated that it is ially a challenge to encourage
teachers to be creative and step out with ideasécthe computers. However, if a teacher
initiates personal content development, other tesctend to follow suit. For example, a
teacher created a report card which was transterabt adaptable for different grades,
languages, and personal tastes. As the facilisdtared this product with other clusters, the

teachers became more confident to develop theiraomtent.

Distance: Teachers at times have to travel long distancegetoto the nearest cluster. This is
especially a problem in rural communities, whereyview people own cars. Despite this, some

teachers have made an effort to make use of tiséeclas much as they can.

2.8.2 Challenges Faced by the Project Team and Area s for Improvement

The MathsNet project team has also faced challeagssciated with the implementation and

management of the project at clusters.

The Challenge of Language:The MathsNet Facilitator is unable to speak the s¢éhtanguage
fluently. This becomes a challenge when traingagrhers who are not fluent in English, especially
in understanding computer terminology. Neverthel#ss local experts have assisted the facilitator

by translating where they can.

Limited Mathematics Knowledge: The MathsNet Facilitator is not familiar with teaui

Mathematics, and therefore it becomes a challergge him to give the teachers relevant
Mathematics examples to practice their computdisskHe only has a few examples he could use.
Nevertheless, the facilitator encourages localemtrdevelopment within the cluster. This may be a

challenge initially, as the teachers are not camficecnough to development their own content.
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APPENDIX F

Dwesa Community Survey Details: Schools and Clinic
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F1. Report on Community Survey: Trip 1 (Pade, 2005)

a) Mr Mbole Shop

| did not get a chance to interview Mr Mbole, buwtill obtain further information about the
suitability of his shop as a place to install thi@AT from the other researchers. Currently the
only information | personally obtained was from eh&tion.

On the first day we got acquainted with Mr Mbolejritroduce him to the research team and
inform him when Telkom will be installing the VSAT

From my observation he did not seem to understaadeiecentre aspect of the project and
was not aware of its full potential. | do thinkanbuld be important for someone to personally
explain what the ICT project was about, and thanetogy they were installing at his shop,
especially since he is directly involved and magyph significant role in promoting the use
of the technology in the community (if VSAT is inled at Shop).

One of the researchers however indicated that tbenkinerce project is currently in the first
phase which focuses on field testing. With limitetbwledge of the community, they are
focusing now on testing what kind of technologies de used in this rural environment.
However, it is vital that awareness is promotedualthe project among those directly
involved, so as to get community buy-in and pagwation from the beginning (improves

chances of sustainability)

b) Ntubeni Junior Secondary School

School built by the community, no government furgdfhthink)
Staff
= Head Mistress: Mrs Dukwe
= Not sure how many teachers (I think 4) but we witaved Ms Nikelwa Dina
Infrastructure
= One small main building, where part of the buildimgs no roof. Two shacks which
are the staff room and classroom
= There is no electricity
Skill level (computer literacy)
= The students had never seen a computer, but tiveyheard of a computer

= Teachers have also never used a computer
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» Constraints

ICTs could play a significant role in enhancingrigag among students and teachers,
however there are constraints faced by the schdainly the fact that they do not have
electricity and even obtaining funding for the implentation of solar power may be
difficult. In addition, the teachers were quitetditabout the fact that they have not been able
to receive any funding from the trust to build afrdor the school and assist in other
limitations they face; hence political and sociahstraints need to be considered.

However we still did introduce the idea of ICTstteem, and pointed out the potential
collaboration with Mpume High School (about 4-5kmag) whose infrastructure is more
suitable for the implementation of ICTs. We alsinged out that even if ICTs would not be
implemented at their school, they could still asceducational information from where the
technology is implemented i.e. at Mr Mbole’s shogvipume High School, given that they

have been trained to use the technology.

c) Mpume PJs High School
» This school was far more developed than Ntubeno8ichPart of the school buildings were
funded by the government, but most of the schodéselopment was done through the
active participation of teachers in getting the ommity involved. This is an advantage, as
teachers could play a role in promoting use of 1@Tshe community for the support of
various activities, especially involving the inntiva ideas of the youth.
o Staff
= Headmaster Mr A.M Pakati (cell: 083 206 4593)
= 12 Teachers
* 402 Students
* Infrastructure
= 3 blocks of buildings. 2 blocks for classes araatk for the staff room
= There is electricity
» Skill level (computer literacy)
= The students had never seen a computer, but tiveyheard of a computer
= One teacher (Mr S. A. Xatasi) can use a computgrcinrently has a temporary post
at the school (might become permanent). The regshefteachers cannot use a

computer.
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» Potential Benefits of ICTs
We interviewed the teachers and asked them howtkieight ICTs could potentially benefit
them. The benefits they pointed out included:
= Enhanced learning
= Facilitate the management of school files
= Access to information on different cultures fordstat projects
= Access to information on educational environmentore developed regions or

countries to improve the academic process

U

Currently they collaborate with other schools in é&a-Cwebe through cell
phones, and therefore other ICTs could promote reffextive communication
between schools in the region
Hannah also mentioned the possible implementatica ‘dlole in the Wall” (“Bing Bee”)
project at the school, where by a computer is &fthe school for students to access
information and engage in educational games v@ueht screen. This way, students may be
able to teach themselves and experience using putem
Gary was also keen to have his music studio imphete at the school as this would
possibly get the community more involved througé garticipation of youth in producing
traditional music from the area. This would be @odj project to encourage local
participation in tourism for development in Dwesadbe.
» Constraints
Mpume School obviously has better infrastructuntitubeni therefore more suitable for
the implementation of the VSAT. Some other concénasdid however come up are:
= The training and awareness of teachers in usingethiiechnologies, but this is
considered part of the project in a later phase.
= Access to the technology over school holidays,theranembers of the community
may need to use it

= Security is also an issue there, as some teleph@wesbeen vandalised in the area

d) Msendo Clinic (Government clinic)
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This clinic is the closest to the reserve and waaniced by the Trust. According to Ms
Qwatekani, there are 4 other clinics in Dwesa. €haslude, Nxabaga, Mbati, Gwadu and
Mbozolo Clinic. Communication between clinics isstly done through cell phones.
Staff

= Head Nurse: Ms Nomggibelo Qwatekani

= Enrolled Assistant Nurse
Infrastructure

= Secure building

= Solar powered electricity
Skill Level (computer literacy)

= The Head Nurse has used a computer before, wheneahpreviously employed

Potential Benefits and use of ICT
= The collection and analysis of statistics on disseand other health challenges in the
area
= Following up TB cases, schedules to collect spusorgs to better control and know
when patients finish treatment
= More efficient communication and access to infororafrom the Dept of Health.
Currently, the Dept of Health communicates througbashe clinic located in
Idutwa. It usually takes a long time to obtain mfation, usually anonth except in
the case of emergencies. The nurses have to tlamgl distances to obtain
information
= In the case of patients (seriously ill) who needbator’s treatment, patients have to
travel as far as Willowvale and Butterworth. Thauld be reduced in cases where
the doctor can communicate with the nurse on wlestsures to take e.g. the use of a
digital camera and email for digital diagnosis
= The Head Nurse also works with traditional heaierthe area, therefore information
on natural measures for treating people could keshlocally, nationally, and
possibly internationally
Extra Information Obtained from Ms Qwatekani
= She informed us that if the Health Department watatslaunch a campaign

(workshop disease prevention and treatment awasendbe area), they consult the
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Headman of the community, who informs and assembkgabers of the community.
Apparently different parts of Dwesa-Cwebe havemamonity Headman.

= She also informed us from experience that withitii@duction of new technology
the community may assume that the technology isstqahisticated and hence they

will be reluctant to use it, therefore close traqwill be required.
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F2. Report on Community Survey: Trip 1 (Thinyane, 2  005)

A Report on the Visit to Dwesa-Cwebe

Compiled by: Mamello Thinyane
Department of Computer Science — Rhodes University

{mthinyane@rucus.net}

The primary objective of the Dwesa-Cwebe projedbislevelop and field-test the prototype of a
simple, cost-effective and robust, integrated ermss/telecommunication platform, to deploy in
marginalized and semi-marginalized communitiesantB Africa. The Dwesa-Cwebe area provides
an ideal environment that represents the margelzommunities and that also fits the criterion

established for a deployment of such a prototype.

In planning the trip to Dwesa-Cwebe, it was intehtte coincide with the Telkom installation of a
VSAT satellite that would provide internet conneityi in the area. One of the objectives of thetvisi
was to get the satellite link up and running andam familiarity with its setup and configuration.
The initial plan was to install the VSAT at Mr Mlatd shop as this provided the required
infrastructure (electricity and safety of the equgnt). After consultation with Mr Phakati (the head
teacher of Mpume Junior Secondary School) and aftgewing the available infrastructure at the

school, the prospect of installing the VSAT at Mgume School seemed more favourable.

A detailed daily breakdown of the trip to Dwesa-®&ds outlined below followed by a detailed

profiling of the schools that were visited in thea

Daily Report

Wednesday:
» Left Grahamstown around 07h30 in the morning, titeagein the Condor and the Citi Golf
(Hannah'’s car)

* Went through Fort Hare to pick up Martin and Gary
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Met up with Mr Tyityi and arranged for a meeting $aturday at 09h00 for him to take us
on a ‘tour’ of the Dwesa-Cwebe area

Went to Mr Mbola’s shop to introduce ourselves am@xplain the intended plan of action
as far as the installation of the VSAT was concerne

Checked-in at the Reserve

Thursday:

Friday:

Went through Mr Mbola’s shop to meet with him farrther discussion regarding the
installation.

Made relevant phone calls to ascertain the timinfp® VSAT installation by Telkom. A big
portion of the visit hung on the successful inatadh of the VSAT as indicated earlier.

While waiting for the ‘arrival’ of the Telkom techaians, we visited a school nearby called
Ntubeni School. A detailed report on the schoomiade in the ‘Dwesa-Cwebe schools’
section of this report. A meeting was scheduledHerfollowing day to meet with the ‘head-
teacher’ of the school who was absent on the dalyeo¥isit.

After Ntubeni we went further to visit Mpume Junidsecondary School, where we met up
with Mr Phakathi (the headmaster). After an elateodiscussion with him (which included
other members of the staff) we felt that Mpume wloble an ideal location for the
installation of the VSAT satellite. The basic irdaictural requirements needed for the
installation are easily met at Mpume and the lefeénthusiasm shown by the staff was
remarkable.

We also went to visit a clinic in the area in orderascertain the level of interest and the
possibility of a cooperation in terms of housingngoof the networking equipment at a later
stage

After further telephone calls, it was apparentTeékom technicians were not going to make

it on Thursday

Further calls were made to determine if the VSAStaiation was going to happen at all

We met up briefly with Mr Mbola to update him onetlstate of affairs as far as the

installation of the VSAT was concerned.

We went up to Ntubeni for the meeting that had ereduled
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* On realizing that the VSAT installation might adtyaot happen at all, we decided to spend
the rest of the time doing a detailed profilingloé school around the area. The schools form
a crucial entity in the roll-out of an ICT solutiam the area, both in terms of providing the
infrastructure required and in terms of possiblyingeinvolved in facilitating skills
development and computer literacy initiatives. Aagled report on the schools is done in the
‘Dwesa-Cwebe schools’ section of this report.

» We decided to leave the Dwesa-Cwebe area earlyfdlfmving day and subsequently
cancelled the meeting that had been scheduledMvithyityi.

» Hannah and Caroline left Dwesa-Cwebe later dutiegdiay

Saturday:
* Drove back from Dwesa-Cwebe to Grahamstown andpgd@iMartin and Gary in Alice
(Fort Hare)

Dwesa-Cwebe schools

Ntubeni School:
This is the school that is closest to the NatureeRee but it is also one of the most dilapidated
schools that we visited. There’s a lack of basi@structural requirements at the school,

* No electricity

* Rundown buildings (one of the classrooms didn’tehavoof)

* No landline telephones — extensive use of cell pedar communication

* Very high level of Computer illiteracy and Engligliteracy

Although the situation looked very dire and distfak chatting to the staff and some of the stuslent
indicated a level of optimism about the future aadfairly positive outlook towards their
circumstances.
Some of the biggest issues that the school isdeaia socio-economic in nature;
» There are the obvious issues in the communityrimgeof the cooperation with the Trust and
the communication between the schools and the Tmisat seem like power struggles

between the involved entities)
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There is a low teacher-to-student ratio at Ntulvath 9 teachers responsible for about 400
students

There is a high migration of teachers from the Irachools to the urban areas (esp. to Cape
Town)

There was a feeling of the teachers being ‘witteowbice’ in the schools as was indicated
from the story about the ‘theft of fish from thedReve by the students and the teachers not
being able to say anything about it’. The issu¢hefsnake in the staff offices (a corrugated
iron shack) was also indicative of this. Even thotlgese issues may seem farfetched as far
as implementing an ICT platform in the areas isceoned and as far as we (ICT
researchers) are concerned, they are nonethetegsithat are going to have the strongest
bearing on the successfulness of the implementatfolCT solutions in the area. A few
immediate benefits of an ICT infrastructure in Hrea as far as Ntubeni is concerned were
identified,;

There was mentioned by the teachers that someeo€dhrse material they were utilising
was old and outdated. This will be remedied byamailability of access to Internet where
they could access recent teaching materials armu @aborate with other teachers in
similar circumstances

There was also a mention of minimum collaboratiath weighbouring school (far less than
at other schools). A basic VolP (VoWIFI) telephomfrastructure will facilitate and

catalyze the collaboration between the local school

Mpume Junior Secondary School:

There is an availability of basic infrastructurévgiume;

There is electricity — not solar powered

The buildings are in a fairly good condition — wéttseparate room for the staff and the head-
teacher

There is no landline telephone infrastructure iacpl most communication with other

schools is done via cell phones

Some of the teachers at Mpume have very basic cempiteracy and there is one temporary

teacher who was fairly computer literate (he stated the discussion with his insights on how the

school could benefit from the availability of Intet access — school administration and facilitating

learning). There’s already a level of collabomatiwith the other local schools in the vicinity of
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Mpume and this could be enhanced by the availgholita robust communication infrastructure in

place.

The teacher-to-student ratio in Mpume is in theeordf 12:402. There was also a very positive
outlook among the teachers as far as embraciniCfheolutions is concerned. There was also talk
of deploying some Bing Bee equipment at the sclfomitivated by the ‘hole in the wall’ project

that was implemented in India). This would be utmleen by Hannah and would stimulate the

students to learn about computers

In terms of the geographical position of Mpumasiabout 3 km away from Ntubeni, which works
out to about 5 km from the Reserve. Mpume has t¢ihsight (LOS) with most of the other
locations of interest that we visited (mostly sdhoand for this reason and other reasons of

infrastructural adequacy, it was determined thatitild be an ideal location to install the VSAT.

Mampondweni Senior Primary School:
We got to Mampondweni Senior Primary School towaady afternoon and the school had already
closed. We did however meet up with one of theheec (Mrs Khanye Skepe) who managed to
furnish us with some of the relevant information;

» There is not electricity at the Mampondweni school

* The teacher-to-student ratio is in the order 0086:3

* Cell phone usage is the predominant means of coneation with the other schools

She also mentioned the migration of teachers froenrtiral schools to Cape Town. In her own
capacity (as a teacher) she exuded a level ofeisitén the possibility of an implementation of ICT

solutions at the school.

Ngoma Junior Primary School:
The Ngoma Junior Primary School had also closethéyime we arrived. We did however manage
to meet up with one teacher who mentioned that:

» The school had electricity — solar powered

* There were 9 teachers who were responsible foroappately 400 students
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» Communication between the teachers at differenb@shwas undertaken mainly through
cell phones and letters
* The teachers at Ngoma were undergoing computeadyetraining under the auspices of a

program that was run by the Educational DSTU.

Lurwayiso Junior Secondary School:
The Lurwayisa school has solar-powered electricityere is a Telkom public telephone that has
been vandalized next to the school and that wasatide of the apparently high level of vandalism

in the area.

About three of the teachers at the school haver&imgpknowledge of computers but the rest of the
teachers and the students have very minimal lyelagels. The teacher-to-student ratio at

Lurwayiso Junior Secondary is approximately 11teasho 500 students

The school has a LOS with the Mpume school andbmuta500 meters from the Lurwayiso
secondary school. There is currently extensiveabollation between junior secondary and the

secondary school.

Lurwayiso Secondary School:

There is solar powered electricity at the schodle Bchool itself is made up of 5 teachers and
approximately 300 students who are accommodat8dciassrooms and 1 staff room. There school
has 3 computers running Windows 2000 and therbéas& level of computer literacy at the school.
The computers are, however, currently not beingizatd for academic purposes (i.e.
administratively or for facilitating learning); #@ppears there’s a rather extensive use of them for

extra-curricular activities.

The issue of high vandalism rate was also citedmarea of concern as far as ICT equipment is

concerned.

The school also has a LOS with Mpume and wouldriabdy benefit from a robust communication

infrastructure as the current communication is uadten solely via cell phones.
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Mendwana Junior Secondary School:

The school has solar powered electricity. The Tmlkublic telephones have been vandalized and
are not working any longer. There is a very higrelef computer illiteracy at the school both from
the teachers and the students. There is howeweveh ¢f enthusiasm towards implementing ICT

solutions, similar to what was observed at othbpets in the area.

Currently there are 10 teachers who are respon&bl870 students. Cell phones are the current

means of communication between the school and othehe vicinity.

Other Observations:
Further observations were made on the Dwesa-Cwislig v

» Migration of the ‘productive’ members (teachersyy) of the community to Cape Town

» There was a recurrence of the concern, from thehtga we chatted to, about the generally
passive attitude of the people in the communityaas development. One of the head-
teachers put it blatantly by saying “people dorénivto work”. This is of course the exciting
challenge of trying to utilize ICT solutions in @dto stimulate people to work and to
encourage economic activity in the locality. Itailso indicative however of the underlying
attitudes and the worldview around the area.

* The prevalent world-view in the area of Dwesa-Cwebé¢he animist traditional African
worldview. While it is not within the scope of thigport to discuss the tenets of that
worldview, an understanding of it is crucial asditectly influences people’s attitudes
towards change, work, learning, view of technolagy, It is these ‘soft’ issues that underlie

the successfulness of the ICT endeavours thatalertaken in the area.

Conclusion

My involvement in the Dwesa-Cwebe trip was alsalétermine the possibility of undertaking a
doctoral project focusing on the area. Curreritly possible fields of research will be in eLearning
solutions for the marginalized communities, moldarning solutions harnessing the proliferation
of cell phones in rural areas, wireless Internetneativity. There is a definite possibility of

undertaking research in Dwesa; the exact reseapit is yet to be finalized.
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