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Abstract

The problem discussed in this dissertation is to gather evidence of good prac-

tice and derive strategy for the development of ICT access in rural Zambia.

Access to ICT services is important, also in rural areas of Africa. The

challenges are many. There is a distinct void in tangible descriptions of the

realities of ICT Access in rural areas or actionable guidelines for practition-

ers. This study involves a case study in the rural areas of Zambia. It does

so through ethnography involving 10 years of observation of aspects of ICT

access in rural Macha, Zambia. In this community, emerging from an artic-

ulated vision, ICT access in the form of the Internet arrived in 2004. Macha

Works with its ICT unit LinkNet provides the basis for this interpretive ap-

proach from within the rural cultural setting. The purpose of the study is to

benefit the local rural community, addressing the fundamentals of reality to

add to the body of knowledge.

The study involves cross cultural interaction and takes a trans-disciplinary

view on science. It involves Participative Action Learning and Research

aimed at recognising the complex adaptive systems while being aligned with

the ethics of the rural African environment. Emphasis is on the needs of the

community, rather than of the individual utilising empirical evidence.

The good practices in Macha that inform strategy to make ICT accessible

in rural areas are

• engaging the community, building relationships

• workforce development, unlocking productivity

• thought leadership, establishing authority

ix
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Preamble

The philosophizing chemist Michael Polanyi wrote essays in economics, phi-

losophy of science, political theory, and epistemology from the vantage point

of an outsider (Mitchell, 2006). He wrote: “one must recognize belief as the

source of all knowledge” (Polanyi, 1958). I think that is true.

I believe, along with Thomas Jefferson in the Declaration of Independence

(US, 1776) “that all men are created equal” (in the eyes of God). I believe

one must clothe oneself in humility and consider others better than oneself.

I believe I can, and did, learn from my sisters and brothers in Africa’s rural

areas.

Desmond Tutu declares “I am because we are” to pinpoint the pream-

ble for sub-Saharan Ubuntu culture (Tutu, 1999). He states that “being

together” is the ultimate goal of our existence. I think that is good.

When rural Zambia has no access to Information and Communication

Technologies, information cannot flow in or out of that geographical area

to any other area in this world. Then we cannot be truly together. Then

outsiders cannot believe in, and then learn from, insiders. And knowledge

cannot pass. I think that is bad.

I am sure of what I hope for and certain of what I do not see. That

faith is the ultimate source of the knowledge packed into this dissertation.

Through this monograph, I invite you to believe. I think that is worthy.

This dissertation uses a specific academic language only, so as to allow

its content to be subject to current academic criteria of rationality. I regard

this format as too restrictive, since real knowledge includes aspects with a

moral form, as it is a form of life. I encourage you to search for evidence

of such life, as without works to show, the theories inside this document are

dead.

I am an apprentice of life, and wish to live it to the fullest. I know that
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is a privilege.

“We must rapidly begin to shift from a ‘thing-oriented’ society to a

person-oriented society. When machines and computers, profit motives and

property rights are considered more important than people, then [the] giant

triplet of racism, materialism and militarism are incapable of being con-

quered”

and

“The Western arrogance of feeling that it has everything to teach others

and nothing to learn from them is not just.”

Martin Luther King Jr., 1967

“Love your neighbour as yourself”

Jesus Christ

Will you emulate?

Macha, Zambia

Port Elizabeth, South Africa

Harare, Zimbabwe

2012-2013



Chapter 1

INTRODUCTION

Information and Communication Technology (ICT), especially in the form

of the Internet, is transforming global relationships and interaction through

supporting networking capacity and contributing to enhanced social capi-

tal. Woolcock defines social capital as “the norms and networks facilitating

collective actions for mutual benefit” (Woolcock, 1998). The trajectory of

social theories involved with rural areas are multifarious, with a variety of

topics from a number of theoretical perspectives that include Social Network-

ing Theory (Wade, Biehl, & Kim, 2006), Social Capital Theory (Svendsen

& Svendsen, 2003; Woolcock, 1998), and Actor Network Theory (Latour,

2005). They encapsulate this social transformation. Further knowledge can

be derived from memes theory (Graves, 1970; Beck & Cowan, 2005). A meme

is an idea, behaviour or style that spreads from person to person within a

culture.

This dissertation, based upon a mixed methods study, addresses the issue

of access to ICTs in rural Zambia. It endeavours to report a case study of a

user-driven intervention as it continues to take place in Macha, Zambia.

This chapter introduces the subject matter, describes the problem that

is being addressed, and flushes out the research basis and approach.

1.1 Background

The digital divide and digital exclusion have the potential to exacerbate the

inequalities between people in society if access to ICT is not wholesomely

addressed. Huge disparities in access are undesirable. His Royal Highness

1
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Chief Chikanta and Fred Mweetwa stipulate that disparities of access demon-

strate that people of different communities do not have equal opportunities

to utilize information in their daily lives (Chief Chikanta & Mweetwa, 2007).

ICT is the conduit for information, like electricity lines are the conduit

for power, roads for transport and aquifers for water. These are the four

crucial infrastructures for the Millenium Development Goals (Sachs, 2006).

Access to ICT services links a community with people and information.

In this age of knowledge, development opportunities cannot be harnessed

without ICT (Kabanda, 2012). Access to Internet has a direct and mutual

correlation with the gross domestic product (GDP) per capita of a coun-

try (Andrianaivo & Kpodar, 2011). Therefore, telecommunications access

also influences the socio-economic well-being of a population (Bilbao-Osorio,

Dutta, & Lanvin, 2013). In developing countries, the vast majority of peo-

ple (approximately 70% to 85% of the productive labour force) live in rural

areas (Kozma, 2006). For a developing country to increase its productivity

and for the populace to enjoy an improved quality of life, it is essential that

rural areas position themselves for new opportunities and innovations (Chief

Chikanta & Mweetwa, 2007).

Although the magnitude of the growth of literature in the multidisci-

plinary field of ICT for Development (ICT4D) is unquestionable (Gomez,

Baron, & Fiore-silfvast, 2012), information from rural areas remains scarce

and challenging (Minges, 2008). In the meantime, there is a growing re-

sentment towards traditional approaches to development, with many critics

proposing the use of hegemonic capitalistic market mechanisms as engines

for development (Moyo, 2009). The challenge is to align definitions of de-

velopment, good practices, and to understand outcomes in the context of

local authenticity, limited resources, and community priorities (Canagara-

jah, 1996). This all comes in bleak perspective when applying the outlook

of persistent forms of colonial thought, for instance in set up of ubiquitous

computing (Dourish & Mainwaring, 2012).

The global impact of ICT is enormous and undeniable. Sensitizing, ini-

tiating, implementing, operating, and scaling up of access to ICT in rural

sub-Saharan Africa involves an overwhelming array of challenges. Quanti-

tative engineering aspects play a role. However, a multitude of qualitative

constraints have a considerable effect (Stam et al., 2012). These constraints
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may be environmental constraints, skills related or cultural. There are few

guidelines or strategies that inform practitioners in the field of ICT, on how to

act upon these challenges harmoniously and make ICT accessible in Africa’s

rural areas.

This research explores findings of a practical implementation of access

to ICT in rural Zambia, with the explicit aim of distilling relevant inputs

for strategy, and presenting them in a coherent manner. This dissertation

emerges from the academic discipline of Information Technology (IT), guided

by the faculty of engineering, the built environment and IT of the Nelson

Mandela Metropolitan University, in Port Elizabeth, South Africa. The per-

spective is trans-disciplinary; it invites input from any discipline and in-

cludes a review of viewpoints and contributions from such (sub-)disciplines

as Information and Communications Technology for Development (ICT4D

or ICTD), Community Informatics (CI) and User Experience (UX).

The study of ICT in a rural environment has received little attention

within Information Technology. This study drives a strategy for access to

ICT in rural Zambia that is holistic, incorporating and reconciling many

perspectives. It contains inputs from sciences; incorporating humanities,

social sciences, formal sciences, and applied sciences, in line with the thought

that the implementation of access to ICT in rural Zambia depends mostly

on people, less on technology.

1.2 Problem Description

The multiple and varied barriers to implementation and inclusion of ICT

in rural areas continue to result in no access to ICT in most of the rural

areas in Zambia. There is a distinct lack of holistic strategy development to

achieve ICT access in rural Zambia. A case study of access to ICT in the

rural community of Macha, Zambia - inclusive of context and culture - has

the potential to inform a strategy on how to make ICT accessible in the rural

areas of Zambia.

This dissertation addresses the following research problem:

“What evidence from the case study in Macha informs towards a strategy of

providing access to ICT in the rural areas of Zambia? What aspects are part

of a strategy to make ICT accessible in rural Zambia and how would such a
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strategy look?”

1.3 Research Objectives

Studies on ICT access performed from within rural Africa are scarce. ICT

research in rural areas involving longitudinal data gathering are rare. This

study is significant because of its positioning in rural Zambia and because of

its span of ten years of data-gathering.

Most ICT researchers approach their studies from a technological deter-

ministic viewpoint. Regarding technology as an inevitable driver of social

change, they tend to position their work in isolation (Stam, 2012a). Among

other benefits, this study contrasts this position with an informed strategy

on making ICT accessible in rural Zambia.

This study contributes to the body of scholarly endeavours as it presents

deductions based upon factual evidence derived from an operational context

in rural Zambia. The study benefits rural communities when its outcomes

contribute to growth in ICT access, in rural Zambia.

Main Research Question

The main research question of this research is:

What are good practices in Macha,

Zambia that inform a strategy for

access to ICT in rural Zambia?

This main research question incurs the following sub-research questions:

1. What evidence informs a strategy for ICT access in rural Zambia?

2. What are definitions involved with ICT access in rural Zambia, includ-

ing what is the definition of rural?

3. What determines needs of rural communities in rural Zambia?
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Research Objectives

The objective of this research is to identify components and issues to inform

a strategy to make ICT accessible in rural Zambia, based upon evidence

identified through the case study of the rural community of Macha in Zambia

by:

1. describing and analysing technology engineering involved in implement-

ing access to ICT in the rural community of Macha;

2. describing and determining the characteristics of use of ICT in Macha;

3. identifying and describing the contextual and cultural components af-

fecting access to ICT accessible in Macha;

4. deriving an informed strategy to make ICT accessible in rural Zambia.

1.4 Scope of Research

The case study focuses closely on observations involving ICT access in rural

Macha, Zambia. It covers a period from 2003 up to and including 2012, a

period of ten years. The ICT network in Macha inspired more than 7 rural

communities in Zambia to make ICT accessible. However, this study does

not analyse potential comparative data from those other rural communities.

The research deducts findings to inform strategy to make ICT accessible

in the whole of rural Zambia based on the Macha case. It does so through

community interaction and participation in formulating a strategy. The ar-

ray of good practices at Macha and the postulated strategy components is

validated through that participative and unique research approach. However,

its conclusions can only be preliminary when applied to other rural areas.

The significant variance in culture and context in Africa severely discount

the validity of these generalisations beyond the geographical boundaries of

Zambia.

Comprehensive assessment of the interaction of a resulting strategy with

the total set of other possible strategies is beyond the scope of this research.

Although deducting economical realities is within the scope, the assessment

of the translation of the strategy in financial business cases and assessment

of the economic impact is outside of the scope of this research.
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1.5 Locality of Macha

The research takes place in Macha, in the rural areas of the Southern Province,

Choma District, Chief Macha Area, Zambia.

1.5.1 Context

Macha is a resource-limited rural area in Africa with scattered homesteads,

little infrastructure, and people living a subsistence lifestyle; the primary

livelihood is maize farming (Thuma, 2004). Like many sub-Saharan rural

communities, Macha has a concentrated central area and a large, geographi-

cally dispersed rural community in scattered homesteads (Stam & Mweetwa,

2012; Johnson, Pejovic, Belding, & Stam, 2012). Macha chiefdom contains

approximately 21.300 residents in an area of 20 x 30 km1. The village has a

concentrated central area centred around health and education institutions,

and a large, geographically dispersed rural community with a sparse popu-

lation. The central area contains health and education institutes retaining a

small establishment of medical and education professionals (Stam, 2013c).

Macha Works, through the LinkNet project, deployed a wireless network

that provides connectivity to approximately 300 community workers and vis-

itors living around a mission hospital and medical research institute using

a satellite-based Internet connection (Matthee, Mweemba, Pais, Stam, &

Rijken, 2007).

On a literacy scale, Macha is a mixed environment, with medical, agri-

cultural, educational and juridical entities that (partially) utilize writing.

However, in the larger area, rural community members have little exposure

to texts. They live in primary orality. Thus, the rural areas around Macha

represent a highly residual oral society (Stam & Mweetwa, 2012).

ICT access has been available in Macha, since 2004. Telephony arrived

at the end of 2007 through a mobile GSM network.

In Macha, ICT access emerged from an articulated vision. This vision es-

poused a desire to make ICT access available in all the rural areas of Zambia.

The vision focused on internet access and community radio. Subsequently,

the process of making ICT access available in Macha inspired many other ru-

ral areas in Zambia. Many are in various stages of preparation, and practical

1Data provided by Chief Macha
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ICT access is implemented in at least 7 rural areas in Zambia.

The co-operative organisation Macha Works, with its ICT unit LinkNet,

provides the basis of the case study. The case study assesses the approach

taken by all stakeholders, technical solutions implemented, and the utiliza-

tion of the ICT network. Further, the study encapsulates the benefits and

challenges experienced, and assesses collaboration efforts by stakeholders and

partners. Lastly the study explores systems of knowledge, resource allocation

and information transfer.

1.5.2 Culture

Ubuntu is a representation of sub-Saharan culture. Khoza explains the

culture as an epistemology and humanistic philosophy, a metaphor embody-

ing the significance of group solidarity (Khoza, 2005). Ubuntu is key to all

African values, involving collective personhood and collective morality. Tutu

writes “it also means my humanity is caught up, is inextricably bound up,

in theirs. We belong in a bundle of life” (Tutu, 1999). He contrasts western

philosophy and Ubuntu by writing “it is not ‘I think therefore I am’. It says

rather: ‘I am human because I belong’”. Ubuntu philosophy incorporates

co-operation, relationship, reciprocity, orality, and dialogue (Gade, 2012).

Others take the cultural definitions from radical humanism paradigms.

Mbiqi and Maree define Ubuntu as the sense of solidarity or brotherhood

which arises among people within ‘marginalized’ or ‘disadvantaged’ groups

(Mbiqi & Maree, 2005). Louw reports on Ubuntu and regards it a response

to multi-culturalism (Louw, 2002). With specific reference to South Africa,

he defines Ubuntu as “an African or African-inspired version of an effective

de-colonising assessment of the other”. These assessments transcend abso-

lutism without resorting to relativism, and involves respect for religiosity,

agreement, and the necessity of dialogue of beliefs. Colson notes that es-

pecially the role and value of beliefs (Colson, 2006). In her work she gives

insight in the sheer complexity of the arena of religiosity. Langen corrobo-

rates this aspect with her findings in the positioning of health care in the

greater Macha community (Langen, 2010).

Ubuntu-based cultures are fundamentally different from - and poorly un-

derstood by - dominant western cultures (Stam, 2012a). Western academics

regard literature on Ubuntu mostly to be idiosyncratic. Little literature ex-
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plores the practical implications of Ubuntu for organisations.

Hardly any documentation exists on the interaction between ICT and

African culture.

1.5.3 Technology

The technical parts of the study focus on the period of time in which Macha

was connected to the internet through a high latency VSAT satellite link.

Although data is available from the moment the connection shifted to a

dedicated terrestrial internet link this study does not take such data into

account. The deployment of community radio receives limited attention only.

During 2011, two separate entities insourced their own VSAT installations

and discontinued use of Macha Works’ ICT access network. This research has

no access to either of these networks and the study excludes their network

activities.

In November 2006, the first mobile GSM network came into service in

Macha. The case study does not study the use of commercial mobile networks

in Macha.

1.6 Research Methodology

This dissertation presents mixed method research to address the multidisci-

plinary research question, within a single-case study methodology, conducted

following Yin’s guidance in design, preparation, collection and analyses of ev-

idence, and composition of the report (Yin, 2008). Although the Macha case

can be thought of as a unique case, it is a representative case for a Zambian

rural area. Macha’s environment is typical of a number of rural communi-

ties in the country. The case study provides revelatory insights, involving

participative inquiries in identifying practices.

The method of data collection is one of classical, applied ethnography,

adapted for the particularities of the rural context (Creswell, 2009). It in-

volves a long period of data gathering. The work provides accounts of social

life and culture and utilization of ICT based on detailed ideographic obser-

vations of what people factually do in the rural community of Macha.

Embedded studies do involve positivistic analysis of quantitative longitu-

dinal usage data derived from the ICT network in Macha. Other embedded
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studies are interpretive so as to ascertain views on aspects such as context

and culture, economics, orality, and social justice. They incorporate multiple

units of analysis; phenomena and context are diffusely related, as are the the-

orizing of views on context and culture. Multiple sources of evidence allow

for the discovery of patterns that combine with a participatory strategy de-

sign methodology to develop the resulting strategy. Through triangulation,

patterns reveal and sustain empirical and analytical conclusions.

The case study research process includes:

1. gaining an understanding of the body of knowledge visiting many dis-

ciplines involved;

2. executing and analysing embedded studies to increase knowledge;

3. interaction with disciplinary and multidisciplinary experts to ascertain

facts;

4. analyse evidence and contrast them with extant theoretical proposi-

tions;

5. analytical generalization of knowledge gathered from the study that

inform strategy.

1.7 Primary Data Available

This research taps the primary data originating from Macha, Zambia. It was

collected during ethnographic observations in Macha in the period 2003 –

2012:

1. literature, including books, articles, papers, reports, and dissertations

2. conference presentations and proceedings

3. e-mails

4. instant messages

5. documentaries, presentations (e.g. TED), iTunes U, MOOCs and pod-

casts
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6. oral communications, stories, dances, lamentations, pictures, music de-

positories, videos, radio transmissions

7. thousands of personal meetings and reports with stakeholders inside

and outside the community, district, province and country

8. events like weddings, funerals, traditional ceremonies, and sports

9. internet pages, blogs, Facebook, Twitter, You Tubes, pictures, etc.

10. artefacts, like buildings, towers, equipment, sea containers, vehicles,

services like water and electricity, and ICT network traffic

11. research outputs and participative video.

1.8 Layout of the Dissertation

This dissertation contains seven chapters, presenting the case study and

building up towards contributions to a strategy for ICT access in rural areas.

The a strategy development process that includes external analysis (chapter

3), internal analysis (chapter 4), analysis (chapter 5) and derivation (chapter

6 and 7).

After this chapter presenting the research outset, chapter 2 provides the

study description. This involves description of the study approach, philoso-

phies, study dimensions, methods, and methodologies. Study limitations,

design, and a description of the data collection appear here.

Chapter 3, ‘ICT in rural Africa’, presents the definitions involved, the

African context and clarifies the term rural. This informs the understanding

of the contextual and cultural divides and their dichotomies. Further build up

contains definitions of ICT and review of extant and local rationales for ICT

access. The chapter includes a review of the Zambian policies and regulations.

Further subjects include assessments of economics, digital divide, and digital

exclusion.

The following chapter 4, on the determination of needs in rural Zambia,

starts with a review of the extant contributions on this subject. It expands

the Macha case with a community stakeholder analysis and addresses who

does determines what in rural Zambia. Further, it describes issues of com-

munity access to resources and assessment of skills requirements.
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Chapter 5 deals with the determination of strategy components for mak-

ing ICT accessible in rural Zambia. It provides a review of the literature on

the subject. It then reviews the components informing a strategy for ICT

access. Based upon findings in Macha, the chapter explains the resource

conundrum, and continuesly balances findings with extant literature.

Chapter 6 contains the actual strategy contributions as derived from the

Macha case study. This part details community involvement, workforce

development and intangible and tangible apprenticeship deliverables. The

chapter contains descriptions of aspects of knowledge and information trans-

fer and collaborative community approaches. Case study findings in ICT

skills training, engineering and aspects of use and application inform the

statement of vision, mission, and objectives for a strategy to make ICT access

available in rural Zambia. The outcomes break down in processes for commu-

nity and collaborative involvement, addressing aspects of learning, practice,

and progress. It explores underlying processes of calling, commitment, ob-

servation, understanding, waiting, and mentoring. Aspects of innovation,

research and development, and the phasing of resources feature.

The last chapter, seven, outlines the conclusions and recommendations

of the research. Finally, the chapter contains suggestions for further explo-

ration.

1.9 Summary

Access to ICT services is important, also in rural areas of Africa. The chal-

lenges are many. There is a distinct void in tangible descriptions of the

realities of ICT Access in rural areas or actionable guidelines for practition-

ers.

This study endeavours to unearth evidence from a case study of ICT

Access to inform a strategy of providing access to ICT in the rural areas

of Zambia. It does so through an ethnographic approach with 10 years of

observation of aspects of ICT access in rural Macha, Zambia.



Chapter 2

RESEARCH PROCESS

This chapter contains a detailed description of the research. It provides a

description of the study approach, its philosophies and dimensions. The

chapter addresses the study methods and methodologies, the design and

limitations of the study, and gives insights in the data collection.

2.1 ICT4D and CI

In recent years many researchers have devoted resources investigating ways

to harness the potential of ICT for improving users livelihood in areas like

rural Zambia. Information and Communication for Development (ICT4D)

provides paradigms that occupies researchers in computer sciences and hu-

manities (Bissyande et al., 2013; Unwin, 2009b). Community Informatics

(CI) seeks to examine how ICT benefits communities (Gurstein, 2000).

This research overlaps with the ICT4D and CI fields (§5.4). It expands

knowledge in line with calls within ICT4D for input from fundamental differ-

ent paradigm, incorporating of intangibles, using complementary and bridg-

ing methods, and provide for a conscientization of the field (Gomez & Pather,

2012; Donner & Toyama, 2009; Taylor & Zhang, 2007; Reijswoud, 2009).

Further, it aligns with the capability approach and boundary spanning dis-

course called for in CI (Stillman & Denison, 2014; Bieber, Civille, Gurstein,

& White, 2002).

12
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2.2 Study Approach

This research utilizes all input from the whole period of the researcher’s

presence in Macha, 2003-2012. The exploratory research takes the form of

interpretative analysis from the vantage point of a presence in the local,

national, and the international community. The research involves qualitative

assessments of facts and quantitative assessments of engineering properties

to inform strategy for ICT access in rural Zambia.

The Macha community experiences realities in communal ways. They

are not external to the community members as if development is happening

to them. Subsequently, the ontology of the study views from a ‘relativism’

viewpoint, not from a ‘realism’ viewpoint. Further the forms and nature of

knowledge - the epistemology - in rural Zambia is mostly of an interpretive

nature. The other dominant epistemological approach - a positivist viewpoint

- guides the numerical data assessment parts.

The interpretive approach acknowledges the spiritual/transcendental na-

ture of knowledge, based upon experience and insight unique to the commu-

nity, and is mostly communal in nature.

The environment under examination sees community members and stake-

holders constantly interacting with each other and their past, in their quest

to go through daily life. Although oblivious to the casual observer, the en-

vironment is volatile in constant flux. This limits understanding attained

through rigid approaches. Both ends of the spectrum to view human nature

- either mechanical deterministic or voluntary free-wheeling - does not fit the

study environment. Although rural areas appear mostly deterministic, this

research acknowledges the trend of the majority of researchers to including

elements of both views (Burrell & Morgan, 1979).

There appears strain in most research practices - except anthropology -

as to their applicability for research in rural Africa. Individualistic deter-

minism does not too readily align with realities of rural African life. Ubuntu

philosophies incur transcendent views on values. Hermeneutic approaches,

and most multidisciplinary contributions with an aim for post-disciplinary

views - are helpful in the assessments.
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2.3 Study Dimension

The research focuses on a case situated in a rural, sub-Saharan African set-

ting. The location is in a traditional, rural African community. Researching

involves social practice and social science that aims to study people: their

beliefs, behaviour, interaction, institutions, and so forth (Neuman, 2005). So-

cial sciences give the researcher an expansive set of philosophies and method-

ologies to consider. Therefore, primarily, this research embeds within the

context of social research. Interpretations are mostly subjective and based

on multiple sources of data and assessment.

The prime purpose of this research is to benefit the local rural community

by unearthing of the interacting dynamics. This involves a combination of

basic and applied research. The research looks at the fundamentals of social

reality - including quantifiable use of the ICT network - to advance funda-

mental knowledge. Using a mix of methodologies aims to ensure closeness

to the community perspectives. The research embeds various studies as they

each inform on specific issues, or seek insight from a specific viewing point.

The research keeps focus on aspects of ICT. It strives to inform strategic

positioning and solutions. The study addresses both basic and applied re-

search components while constrained by the aim for adaptation to a culture

and context. This calls for high levels of abstraction to be able to designate

dynamics and derive a theory incorporating relevant aspects or components

of rural African reality. On the other end, the study looks at practical in-

terventions in a development setting and derives theory to provide input for

strategy of access to ICT in rural Zambia.

How to assess the quality of a generated theory in social studies is a point

of debate (Glaser & Strauss, 1967). There are recommendations for many

different criteria; all quite different from those used in positivist research

or quantitative data analysis. Criteria proposed include fit, appropriateness,

relevance, and modifiability. A good theory explains, understands, interprets

and predicts.

In view of the cascade of influence spheres - first local, then national, then

continental, and then the world - posit is that the applicability of theory

should be put to the test in such sequence too.
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2.4 Research Philosophies

The researcher involves the concept of trans-disciplinarity. Trans-disciplinarity

is a research and a scientific principle that allows for solving of problems that

cannot be solved by isolated efforts (Mittelstrass, 2001). Trans-disciplinarity

provides a way through current isolated technological pursuits and contem-

porary capitalism. Those address the issue of ICT access in rural Africa but

have not yet solved it.

The researcher takes the position that the validity of the quality of the

theory sought is in its applicability. In rural Africa, research activities involve

cross cultural interaction. The question remains from which culture one

judges the quality. The rural African environment is fundamentally different

from the environment that dominate peer-reviewed research (Canagarajah,

1996) which emerged from Western dominated colonial structures (Dourish

& Mainwaring, 2012; Stam, 2012c).

2.5 Research Dimensions

This research utilizes a philosophical paradigm that is phenomenological.

It takes into account both quantitative and qualitative information. The

research question necessitates in-depth description of engineering and social

phenomenon and contemporary events. The research methodology features

in §1.6.

The research questions (§1.3) involve a single, empirical enquiry in the

form of a descriptive case study focused on the LinkNet phenomenologies

in rural Macha, Zambia. The aim is a result based upon an holistic and

meaningful study of facts as they emerge from Macha. It is a single case

study because the investigator has unique access to the rural community for

scientific observation. The case study embedded sub-studies, with multiple

units of analyses. The descriptive information is revelatory, providing basis

for the theoretical framework.

Not many methodologies do align with the ethics of the local rural African

culture. The researcher‘s prerequisite to aim for yield of tangible result for

the local community first precluded several methodologies. Therefore, vari-

ous research methods ran in parallel. From the local perspective, en route,
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many methods proved unethical. For instance, a person cannot live in a

resource-deprived rural area for a long term without being an intrinsic part

of it. Each person in a rural area is expected to participate to sustain the

community. Some methodologies were unfeasible due to cultural constraints,

time constraints, and resource constraints. Others do not yield tangible ben-

efits for the local community and run the risk of an academic appropriation

of local information for foreign profit while leaving the local community ob-

jectified and exploited.

The resulting Research Dimensions, and their schools of thought are as

follows:

• Study Format: Case Study (Yin, 2008)

• Study Approach: Participative Action Learning and Research (Senge

& Scharmer, 2001)

• Study Outlook: Critical Ethnography (Madison, 2012)

• System Approach: Complex Adaptive Systems (Sayed, Singh, Saad-

Sulonen, & Diaz, 2011)

Although the researcher was visible in the community, he avoided public

exposure, tried to withdraw as much as possible, and, for instance, did not

engage in interviews on the community radio. With a few exceptions (upon

the request of the community), he tried to stay in the background during

public festivities like official openings, church services, official and govern-

ment visits, inspection visits, audits, national presentations, and in meeting

with visitors.

2.5.1 Case study

Case study is a research tool aiming for understanding organisational com-

plexity and change (Yin, 2008). A case study is an empirical inquiry that

investigates a contemporary phenomenon in depth and within its real-life

context. It works well especially when the boundaries between phenomenon

and context are not clearly evident. The case study method structured this

research. The study reviewed the underlying currents of why ICT access in

rural Macha transpires the way it does.
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Case studies can be single or multiple, involving, for example, deep in-

sights into specific organisational contexts or cases and/or comparisons be-

tween multiples of such cases. Case studies can employ single or multiple

(qualitative and quantitative) research methods. This study opted for a sin-

gle case study of ICT access in Macha. It utilises a modified Participatory

Action Learning and Research (PAL/R, see §2.5.2) framework, incorporat-

ing user interactions, observations, technical activities and interaction with

primary data.

Although the researcher participated in the initial phases of the introduc-

tion of ICT - as per development project - he explicitly took a ‘hands off’

approach, with little guidance for local actors emanating from him. As such

the investigator had little control over events.

Interest is the contemporary phenomenon within the real-life context.

The case study is the preferred method in such circumstance (Yin, 2008).

The method allows for retention of the holistic and meaningful characteristics

of real-life events. Further, the research is a typical inquiry with many more

variables than data points and relies on multiple sources of evidence, all

congruent with Yin’s technical guidance for case studies (Yin, 2008).

2.5.2 Participatory Action Learning and Research

Participatory Action Learning and Research (PAL/R) is a collaborative ap-

proach involving engagement with local actors as co-learners and researchers.

It empowers local actors to contribute actively to community developments

(Stringer, 2013; Waddill, Banks, & Marsh, 2010). Classically, it employs a

cyclical approach - look, think, act - to refining processes and facilitating

developments (Stringer, 2013). This reflective approach suits the Ubuntu

culture. However, in keeping with the overlapping Actor Network Theory

(Latour, 1997), context is all relevant and the unique context and culture of

rural Africa demands modifications to traditional PAL/R as it was fashioned

in Western contexts (Cooke & Kothari, 2001).

Many rural Zambians develop dual cultural perspectives: with variants of

a western culture and a traditional African culture. Influenced by the west-

ern perspective, indigenous professional people in particular may be comfort-

able with technology and the written word. However, simultaneously, most

Zambians subscribe to traditional cultures and orality. Many people in the
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Macha community do not use any writings, nor are they in contact with writ-

ten words, and expect orality to be used in daily affairs (Stam, 2013c). Most

interactors demonstrate considerable skill, contributing to rich social capital

in terms of memory of events, diplomacy, inclusiveness, and so on (Stam,

2013c). In Macha, most villagers are more enshrined in traditional values

than in Western ones. These crucial factors shaped the use of PAL/R in the

context of this research: the Ubuntu way (Stam & Oortmerssen, 2010).

Social Networking Theory reviews the links between individual ‘nodes -

actors or ‘users1 - and the wider society (Wade et al., 2006), whereas Social

Capital Theory points to the social benefits of such links (Woolcock, 1998).

Actor Network Theory, alternatively, broadens social networks to include

objects and organizations, as well as individual users (Latour, 2005). As such,

Actor Network Theory is a framework for explicating the links between users,

systems, and technology within the context of rural Macha. Contexts are

heterogeneous, consisting of multiple ‘nodes’ like people, objects, processes,

etc., leading to variation in the nature and quality, and thus density, of the

social networks concerned (Latour, 1997). For example, it could be said

that social networking comes naturally to the cultures steeped in Ubuntu

philosophy due to the aim for reciprocity and dialogue through focus on

relationships (Gade, 2012). Within such contexts, everyone has a say. The

emphasis is on the needs of the community, rather than of the individual.

This contrasts strongly with western cultures (Gade, 2012; Trompenaars &

Hampden-Turner, 2011). Of course, communality has its pros and cons and,

whereas strong social ties are beneficial, they can also be oppressive, with

implications for the human rights of individual citizens, such as women and

children (Toit, 2009).

Access to ICT can help to bridge gaps through addressing the informa-

tion needs of individual ‘users’ as well as social systems. In Macha, access to

ICT contributes to enhanced social capital and improves the quality of local

information when the implementation is sensitive to local cultural perspec-

tives.

1Users: defined in this context as professionals and users of the internet
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2.5.3 Critical Ethnography

This research relied on a critical ethnographic approach (Madison, 2012)

emerging from the conviction of an ethical responsibility. The burden of

obligation concerned issues of unequal access in ICT within the particular

domain of rural Africa. Fueled by compassion for those impaired by ICT

poverty, the researcher felt a compelling sense of duty and commitment to

address the issue of access in rural Africa.

Introduction of ICT disrupts the status quo in a rural community in

Africa. It tests pre-conceived ideas and raises underlying operations of power

and control.

The foundations of ethnographic inquiries are within empirical method-

ologies. The social conditions provide the starting points of the study. Stud-

ies include actions of institutions, the meaning of interventions, and other

social practices.

This research utilizes an ethnographic approach to structure the obser-

vation and exposition of what ICT Access in rural areas looks like, and

especially how it is being perceived by those who encounter aspects of ICT

Access in rural areas. Ethnography recognizes the vitality of understanding

the context in which intervention is taking place. This allows assessment of

the elements that make up the context, including the culture.

The researcher takes the stance that the context determines the hermeneu-

tic interpretation of what the meaning of ICT Access is in rural Africa. As

such, the researcher focuses on the obvious, including the location, period,

persons, circumstances, elements and artefacts which provide the boundaries

of the intervention. De-constructive and re-constructive assessments look

into repetition, contrasts and local conclusions. This all then leads to de-

scriptions of the meaning of ICT Access, within the context that it has been

understood.

From the interpretation of the meaning of case studies on the ICT Ac-

cess, strategy is derived from the application of a authentic process seeking

inclusion of all stakeholders. Here triangulation is used to assess apparent

contradictions, unearth obscurities, assess intents, and assess the influence

of language and style. Continuous interactions with community members

and peers, and academics finishes the process of interpretation, reproof, and

correction by comparing inputs with integrity.
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2.5.4 Complex Adaptive Systems

The world is rapidly becoming more non-linear, complex, non-hierarchical

and networked. Macha Works environment represents a Complex Adaptive

System. Complex Adaptive Systems relate to intentional behaviour (Juar-

rero, 2000). It applies in research of co-construction of technology that runs

the risks to oversimplify the user (Sayed et al., 2011). Recognition of the case

study involving a Complex Adaptive System acknowledges that reductionist

science is becoming less able to explain reality.

2.6 Study Design

This section describes the design of the practise of the study.

2.6.1 Ethics

The study includes observations and findings involving human subjects in

Zambian rural communities. Its particular subjects of research and sequenc-

ing of the process was guided by the local community, especially by so-called

local talent within Macha Works and stakeholders. Traditional leaders con-

vened in the Zambian House of Chiefs, and a presentation informed the chiefs

of the ethnographic work of the researcher. Related House of Chiefs members

received regular updates. Likewise, the Zambian ICT regulator (ZICTA) is

aware of the work.

The research operates guided by and within agreed targets as set in a

Memorandum of Understanding with the University of Zambia (UNZA).

The cooperation involves student activities from various Zambian institutes,

including UNZA and The Copperbelt University. UNZA faculty did visit

Macha. They are abreast of the study through workshops, status reports,

and presentations. Staff within Macha Works has open access to the research

repositories on the Internet, mainly in Google Apps. Community records of

the research happened in the form of community presentations and exist as

a growing transcriptive multimedia repository of electronic data.

The users of the Macha network are members of the adult population.

Each user explicitly consents to the gathering of his/her data for research pur-

poses by agreeing to this at the start of each session of accessing LinkNet’s
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access network. Anonymising identifiable user particulars before perform-

ing any computation or other analysis of electronic data ensured privacy.

International research partners approached their respective ethical research

entities to assess the ethics involved with their individual activities.

No financial contribution was available for the researcher, Zambian actors

or researchers, or Zambian students. Further, the research had no access to

pay methods like the utilization of credit cards, a facility unavailable in Zam-

bia. This research relied fully upon volunteering. Participating individuals

covered most of their the costs from their private sources, including costs of

consumables, costs of travels and lodging, and conference participations.

2.6.2 Data Collection

The research collected a large amount of data during the research period,

doing literature studies and ethnographic observations using various tech-

niques. Especially during the period 2008 - 2012 preparatory work in the

previous years yielded more and more data as relationships and infrastruc-

ture sustained the data collection efforts.

2.6.3 Observation, Participation and Experience

From March 2003 up to and including December 2012, the researcher resided

in Macha. The observations and community deposits are stored in memory,

pictures, videos, notes, report, sites, wikis, and other formats.

The researcher participated within the community, worked between 2003

and 2005 at the Malaria Institute at Macha (MIAM) and volunteered at

Churches Health Association of Zambia, LinkNet and Macha Works, among

others. He lived with his family with local people of the Macha community.

The researcher observed, participated and experienced work and interac-

tion with co-operating partners including local and government authorities,

stakeholders, suppliers, service providers, and attended numerous events like

weddings, funerals, traditional ceremonies, business meetings, classes, sports

events, opening ceremonies, hospital visits, birthdays, and church services

in various churches. Further data was acquired by monitoring and assessing

the broadcasts of the Vision Community Radio Macha2, Facebook groups

2Radio Macha transmits at 92.9 MHz from Vision Broadcasting House
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‘Radio Macha Funny Club’, ‘BaTong People of Zambia’, ‘Macha Works’,

‘Macha hospital area’, ‘UNZA Department of Electrical and Electronic Eng.

Discussion Forum’, ‘EVOINT’, relevant hashtags at appropriate times, and

following over 660 individuals on Twitter and Facebook.

2.6.4 Interviews and Surveys

The research involved lengthy, mostly unstructured interviews with people.

The paper ‘Information and Knowledge Transfer in the rural community of

Macha, Zambia’ describes this process in detail (Stam, 2013c). Most of the

interviews were unstructured. On certain days, more than ten interviews

took place. Data remained in an ‘oral manner’, that is, residing in the minds

of people. The oral data not only contains the record of evanescent sound

but also contains all non-verbal communication, including the season, place,

sun position, mental state of those present, seating arrangement, and somatic

information such as gestures and facial expressions.

Interaction with a specific stakeholder resulted necessarily in interaction

with all stakeholders. This assured quick dissemination of information and

a level playing field for all involved. Later during the research interactions

became more individual.

In a close-knit African community, residents are reluctant to openly talk

about issues. Various forms of interactions were used, including two surveys

that took place on Internet usage and attitudes towards ICTs. Interview

and survey participation was on a voluntary basis. Participation did not

yield material rewards. Introduction to any relationship came through local

persons of authority. This method does not result in fully random samples;

however, there was much effort to ensure a spread in age, gender and groups.

In June/July 2011, an online survey was open for any Internet user in

Macha. The survey collected data broadly focused on access and usage of

Web 2.0 applications and services. The survey was implemented on the Sur-

veyMonkey tool, examining current online activities in 16 categories, based

upon an open source example (Thompson & Hudson, 2010). Users were

invited to participate via email and Facebook links. Local support to help

respondents in interacting with the online survey was provided upon request.

77 users living in Macha participated in the survey consisting of 89 questions

(Johnson, Belding, & Stam, 2012).
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2.6.5 Artefacts and Traffic Monitoring

Land is a focal point of rural communities. It is regarded the most valuable

asset and a source of human survival (Nsama, 2006; Strasma, Mulenga, &

Musona, 2007; Mamdani, 2001). Customary law links humans with arte-

facts like buildings, towers, equipment, tools, shipping containers, vehicles,

and services such as water and electricity through the land issues. There-

fore, as ICT access are affected by these issues, much time was spend on

observing activities in agriculture, husbandry of animals, and utilization of

infrastructures like generators, solar equipment, and even airplanes.

In an effort to assess the actual availability and utilization of existing

internet ICT access, a network traffic monitoring system on the ICT access

network gateway captured packet headers of all network packets that traverse

the satellite link. The network gateway also featured an open-source down-

stream and a specially developed upstream web proxy server. The proxy

access logs provided the source of analysing the HTTP traffic. All IP ad-

dresses were anonymized in order to protect the privacy of the users. Initial

traffic capture comprised a period of 14 days, Sunday 31 January to mid-

night Sunday 14 February in 2010. In a follow up, traffic capture took place

two months during February, March and April 2011. During this period,

the system captured approximately 450 GB of packets. Since April 2011,

continuous data capture took place, accumulating about 200 GB of data up

to June 2012.

From mid 2012, full time monitoring of the electricity supply took place,

allowing assessment of all qualities of the mains electricity supplier ZESCO.

2.6.6 Participative Research

As guided by local and national leadership, the researcher facilitated and

participated in many and varied research. These activities and subsequent

reports strengthened the quality of evidence and provided facilities, sound

boards, and manpower for evaluation activities. In an effort to engage the

community at large and to provide for a national knowledge base, research

also ventured in energy (electricity network performance), bio-fuel, and local

business practices. This work involved local talent interacting with students

from the University of Zambia, the Copperbelt University, and international
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students from various universities worldwide, with public discussions on re-

search activities and outcomes at Radio Macha.

The researcher endeavoured to achieve closeness to the community through

a longterm effort to build close personal relationships with individuals and

groups in the local community, instead of applying a formulaic approach.

Research participants (actors, or users) came from the whole Macha com-

munity, including those in technical services, health facilities, businesses, and

the community at large. Much interaction took place via Instant Messaging

through Skype and Facebook.

Interactional stakeholders and community leaders (Kroczek, Stam, &

Mweetwa, 2013) include

• traditional leadership

• local church and community group leaders

• government officials from various Ministries

• Macha Works associates (Macha Work leadership, LinkNet technicians

and training staff)

• health care staff

• Macha Research Trust (MIAM)

• Macha School of Nursing

• local business and market leaders

Slowly, over time, the social networks grew to include representatives of the

wider Macha community. The network includes lay villagers as well as users

at other rural health care facilities around Zambia.

Further source of data emerges from participative and community video

activities published from Macha on You Tube.

2.6.7 Focus Groups and Peer-review

The strategy was harmonized during 2012 and evaluated as the set of topics

through focus meetings during 2013. The group meetings met to evaluate,
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mostly through teleconference meetings, or face-to-face encounters in Zam-

bia, the Netherlands, and USA. The process of the meetings was a reflective

interpretations of the study data, provided in narrative oral or literate for-

mats. After analytic induction of the various expressions, explanations, or

debriefings, the results of the meetings would be plowed back in the doc-

ument. Further, extensive peer-review was solicited on most parts of the

study through presentations in various settings, whether they were individ-

ual encounters, academic settings, policy discussions, or during conferences

(Appendix 2).

2.7 Summary

Macha is a rural, Zambian community. Emerging from articulated vision,

ICT access in the form of the Internet arrived in 2004. Macha Works, with its

ICT unit LinkNet, provides the basis of a case study utilizing an interpretive

approach within the Ubuntu cultural setting. Its purpose is to benefit the

local rural community, addressing the fundamentals of the social reality to

add to the body of knowledge.

The study involves cross cultural interaction and takes a trans-disciplinary

view on science. The case study approach incorporates Participative Action

Learning and Research by means of critical ethnography, aimed at recog-

nising the complex adaptive systems while being aligned with the ethics of

the rural African environment. Emphasis is on the needs of the community,

rather than of the individual utilising empirical methodologies.

The research harvests from a multitude of primary and secondary sources.

These include thousands of documents, conversations, and artifacts gathered

during a period between March 2003 up to and including December 2012,

when the researcher resided in Macha. The research incorporates interviews,

surveys, measurements, among many research tools. This participative re-

search is guided by a Memorandum of Understanding with the University of

Zambia.



Chapter 3

ICT In Rural Zambia

After explaining the research specifics in previous chapters, this chapter ex-

pands on concepts and characteristics as they are being understood, devel-

oped, and evaluated within the social context of rural Zambia. It specifically

addresses the research question “What are definitions involved with

ICT access in rural Zambia, including what is the definition of

rural?”.

The chapter unfolds the context, the local culture, stakeholders, and is-

sues of resource allocation. After addressing the external and local defini-

tions of ICT and its access, the chapter contintues to describe the national

information sources and policies in business, education, and the institutional

frameworks, nationally and internationally, providing input for the research

question “What evidence informs a strategy for ICT access in rural

Zambia?”.

3.1 Reality Checks

The realities in rural Africa are particular. With the exception of anthro-

pologists, not many researchers have ventured into the study of ICT and

the aspects of context (Stam, 2013c). Most literature omits assessment of

philosophical and cultural aspects, for instance assessing pervasive orality.

However, these are local modalities affecting long term local adoption and

respectful integration of technologies in African rural areas. The methodolo-

gies of how to do research is the subject of careful debate by academics in

the field of ICT4D or CI. Lack of pioneering research does affect and hamper

26
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mutual understanding, especially between the local community, engineering

specialists and collaborating partners.

No research in ICT was found on the dichotomized societies in each

African country. At least two societies operate side by side (Haggard, 2013).

One society speaks the language of the former colonizer - mainly English,

French, or Portuguese - and operates in a society which values written words.

Depending on the African country, this society might be a maximum of about

40% of the population, centering on urban areas 1. The other society, with

the majority of people living in the rural areas, speaks indigenous languages

(Chumbow, 2005) and acts principally within orality (Stam, 2013c). Here,

the use of western language and western culturally described processes is

an obstacle to progress (Chumbow, 2012; Gumucio-Dagron & Tufte, 2006).

National, African progress, and adhering to the principle of participative

communication (Freire, 2000) motivates the need for the democratisation of

access to information and knowledge by the use of languages better known

to the majority of the population, not exclusively, but alongside languages

like English, French and Portuguese (Chumbow, 2012), also in engineering.

The particular context of information and knowledge transfer (Stam,

2013c), the collaborative efforts of bringing ICT access to rural access (Matthee

et al., 2007), and the interaction with local stakeholders (Kroczek et al.,

2013), constitute a mix with various social contexts (institutes), cooperative

activities (practices) and individual qualities (virtues). Each of these entities

applies ethical models and acts upon ethical judgements, informed by ethics

based upon various world-views.

Murphy and Ellis explain that it is only recently, in the late modern

period (ca. 1900-1990) that a concept of pure power emerged that sanctifies

the view that one can do as one likes with one’s person and one’s property

(Murphy & Ellis, 1996). They explain that this view has been adopted in -

and subsequently propagated by - the West. In line with their observations,

the Macha Works case shows likewise that such individualistic account of the

will has difficulty understanding of genuinely social processes like the African

epistemology. Individualism struggles to provide for ethical grounding for

self-renunciating efforts, depending on its distinct view on one’s worth (Stam,

2013c, 2013a).

1Chumbow, keynote ICT4Africa, Harare, Zimbabwe, 2013
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The dominant, Western view influences ethical questions and judgements

(Rodney, 1983; Freire, 2000), and affects also in rural Africa. For instance,

almost all approaches on methodology employ specific ethically loaded con-

ceptions of human nature, such as assumptions about the intrinsic egoism of

individuals, conceptions of human dignity, or more broadly, views on human

good or human flourishing (Murphy & Ellis, 1996). However, this view is

not in line with the African, rural realities where epistemology incorporates

concepts of interdependence, interconnectedness, reconciliation, collectivism

and solidarity and are inherently not egoistic (Khoza, 2005; Mbiqi & Maree,

2005).

3.2 Definitions of Access

The definition of Access might seem a straight-forward endeavour, with a

dictionary defining access as ‘a means of approaching, entering, exiting, com-

municating with, or making use of’. However, in his writings on the Digital

Divide, Warshauwer notes that meaningful access to ICT comprises far more

than merely providing computers, and Internet connections (Warschauer,

2003). He states that access to ICT is part of a complex array of factors en-

compassing physical, digital, human, and social resources and relationships.

The over-riding importance attributed to the physical availability and de-

contexualized functionality of computers and connectivity is difficult to over-

come in western thinking (Feenberg, 1991; Gomez & Pather, 2012). Culture

and language, literacy and education, politics and community, religious be-

lief and policies, institutional structures and more, must all be taken into

account if meaningful access to technologies is to be defined and provided

(Heeks, 2002).

The access statistics provided by institutes like the International Telecom-

munications Union (ITU) do not differentiate between urban and rural areas.

Although not explicitly mentioned, it can be expected that the information

emerged from urban Africa only. The same with ‘access and coverage’: the

general figures in literature hardly ever specify they discribe coverage of, for

instance, mobile communications in Africa from an urban perspective. When

traveling in rural Africa, the disparity of mobile penetration in terms of the

percentage of the population using the service, and the practical experience of



CHAPTER 3. ICT IN RURAL ZAMBIA 29

connectivity being available, is obvious (Nyambura-Mwaura & Akam, 2013).

Questioning the available data, observers like Nyambura-Mwara guestimate

mobile (geographical) area coverage far lower than reported, even as low as

30% in certain countries. Due to this ambiguity in definitions, the data on

‘coverage area’ as shown by mobile operators cannot be relied upon when

reviewing the availability of access to ICT networks in rural areas.

Cisler argues that there is no division between information ‘haves and

have-nots’, but rather a gradation based on different degrees of access to

information technology (Cisler, 2000). Warshauwer considers the notion of

a binary divide between the ‘haves and have-nots’ inaccurate and patroniz-

ing because it fails to value the social resources that diverse groups bring to

the table (Warschauer, 2003). He states that technology and society inter-

twine while the aim of the process is one of social inclusion. Dourish and

Mainwairing even question the whole discussion as one being colonially bi-

ased (Dourish & Mainwaring, 2012). Gurnstein poses that, in the context of

rural Africa, the conventional (even technologically prescribed) mobile com-

munications mode i.e. one-to-one (or many-to-one) is non-functional or even

potentially destructive (Gurstein, 2012).

Pais postulates that telecommunications and economic prosperity do mu-

tually relate to each other. Therefore, the issue requires assessment in the

context of overall development efforts (Pais, 2007). He states the unifying

view that telecommunications can empower people to meet their needs, which

must be held by all stakeholders if communities are to value technology as a

means of achieving sustainable prosperity.

3.2.1 Findings in Macha

An important part of the adoption of technology is the appropriation of its

meaning in the local community, in all its aspects, tangible and intangible

(Oudshoorn & Pinch, 2005). The local understanding of access is a relational

understanding (Hoorik & Mweetwa, 2008). Local people vocalized the arrival

of ICT, and the ability to utilize it in a harmonious setting as “Lusaka has

arrived” or “we are not forgotten”2. With the arrival of access as part of a

2Exclamations used during open days and official functions at Macha Works, still used

by visitors to Macha
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holistic intervention, people say Macha has changed. It is now “New Macha”3

(Mweetwa, 2008). However, in times of disharmony in the community, access

can remain unutilized, whether or not the technical infrastructure is present

and connectivity is available4.

In their report of the assessment of data from the traffic monitoring in

view of the locality of the traffic in rural Macha, as part of this research, John-

son et al substantiated the non-homogeneousness of the Macha community

(Johnson et al., 2012). Various sets of isolated individuals and communities

utilize the Internet differently. On-the-ground observations corroborate that

the community has non-locals living in the village. One reason for the ex-

istence of pockets of users is the relocation and rotation of Zambian health

and education personnel nationwide. An-other reason is that there are visit-

ing researchers and resident expatriates. This differentiated in an interaction

graph, figure 3.1, reproduced from (Johnson et al., 2012), that shows

• key users in the village with strong links to the outside world, often

these people travel extensively

• a number of isolated communities where the majority of connections

are external, often linking to only one or two local users. Observations

showed that these users are likely to be researchers who visit the village

to work. They collaborate with overseas colleagues and have very little

online interaction with local people

• information brokers and gatekeepers, enabling (and providing a gate-

way for) the flow of information between users outside and inside the

village.

The study did not link the data with an assessment of the economic ex-

ploits of these information brokers and gatekeepers, although these pockets

of activities are proven. This study could not establish if they fit the defini-

tion of infopreneurs as ‘creative capitalists’ (Rensburg, Veldsman, & Lahde,

2008).

3Widely used, general saying in Macha community, describing the change since 2003,

appeared in vocabulary around 2007
4A distinct period of underutilization is during the funeral period of President

Mwanawasa. Other periods involved intimidation of Macha residents to assertain pressure

for ICT unrelated goals
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Figure 3.1: ICT Access Network Interaction in Macha

The meaning, definition, and format of ‘access’ for each of these users is

different. Further, people under domination by powers outside of their control

will perceive ‘access’ differently too. Therefore, the substantiation of ‘access’

is different from each perspective. Various barriers and forms of domination

influence ‘access’, either intangible or tangible. Some do have direct access

while others might have direct access to ICT, but are not permitted to use

it.

This is very different from African urban areas, or in most areas in West-

ern countries, where the issue is not necessarily an issue of availability of

‘access’ but where the issue is whether or not one ‘uses’ the internet. In

these environments, people are conditioned to a ubiquitous presence of phys-

ical access opportunities, often in various formats.

Gorman and McIntee postulate a correlation between the availability of

communications infrastructure and the availability of other physical infras-

tructures (Gorman and McIntee 2003). However, this regards ‘access’ only

in a narrow sense. In rural Africa, physical availability and access are differ-

ent issues, as many levels and formats of access exist, for instance physical

access, access affected by paradigms of control, belief systems, and many

other barriers to access. There is a distinct difference between ‘end-to-end

relationships’ and ‘the architecture’ of ICT access.
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3.2.2 Definition of Access

In conclusion: to allow for a wide understanding of the meaning of ‘access’

for rural Africa, its definition must be trans-disciplinary. For the purpose of

this research “Access to ICT is achieved when a complex set of tangibles and

non-tangibles are present. These include, but are not limited to, physical in-

frastructures, contextual and cultural appropriation, permission, or agency”.

Or, “evidence of local meaning and effect of the availability of Information

and Communication Technology artefacts”.

3.3 Definitions of Africa

The issue of citizenship, social equity, and indigenization are overarching sub-

jects in Africa, directly linked to stability and thus sustainability (Burgess,

1998; Mamdani, 2001; Fanon, 1963). The interest grouping and social influ-

ence of rural areas, exists by virtue of the institutions within a nation state

and its sustainability in its interaction with customary authorities. Sustain-

bility of ICT access in rural areas, and thus its strategy, is influenced by this

debate.

Zambia is a typical example of a country demarcated by Western influence

(Adebajo, 2010). Fueled by the Berlin conference in 1884, its territory was

part of the Scramble for Africa (Pakenham, 1992). ‘Northern Rhodesia’

was demarcated in 1911. The British South Africa Company conquered and

administer the area until the transfer of the colony to British administration

in 1924. On 24 October 1964, the country became independent of the United

Kingdom. The nation comprises seven main ethnic groups: the Bemba,

Kaonde, Lozi, Luda, Luvale, Ngoni and Tonga, which are sub divided into

73 ethnic groups (CIA, 2013).

People in the rural areas harbour a strong alliance to their ethnic group-

ings. Figure 3.3, reproduced from (Africa Institute & De Blij, 1977), shows

a geographic representation of ethnic groups in Africa. The population in

the cities fully depend on the concept of the nation state. Persons in rural

areas align according to their traditional authorities, who can refer to periods

before the current nation states (Sichone & Simutanyi, 1996; Adams, 2003).

In urban Africa, there is little attention to rural issues. Many texts men-

tions the ‘plans for rural areas’ in passing; action on the ground is seldom
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Figure 3.2: Map of the Ethnic Groups (Tribes) in Africa

witnessed. The researcher seldom acquired proof of tangible action in rural

areas when requesting evidence of such from urban sources. In general, the

condescending urban attitude towards rural areas seems to reflect domina-

tion and paternalism. This attitude seems equal to the general attitude of

the West towards Africa (Khoza, 2005; Dourish & Mainwaring, 2012).

Little documentation addresses the complicated society of rural Africa

with respect to its interaction with urban Africa in general, or from an en-

gineerings perspective in particular. Documentation approaching a research

subject matter from the local, rural perspective is very scarce indeed.

Capacity development issues are huge and complex. And this complexity

continues to grow, as previously independent systems are increasingly inter-

acting. Therefore, the risks for failure of expert interventions continue to

grow. It becomes progressively more difficult to predict outcomes of strategy

or course of action. To alleviate this situation, new guidance is needed for
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leaders, decision-makers, and analysts.

Lack of knowledge ‘of the other side’ is pervasive on any side of a divide.

There is a lopsided geography of information prioritizing western-centric

views (Graham, 2012), based upon unfair advantages through invisible sys-

tems conferring dominance of Caucasians and the West (Stam, 2012a).

No inclusive engineering studies were found that, for instance, incorpo-

rate rural property and land issues. There is a lack of inclusive studies on

African legal systems, for instance including systems in rural Zambia. Subse-

quently, there is no comprehensive or conclusive description of the (complex

interaction between) national, urban, rural and tribal court systems in Zam-

bia. However, it was witnessed that the African states, (and conglomeration

of states in African Unions) do not have full dominion in the rural areas the

researcher visited. Matters of domination are constant factors of instability.

This leads to considerable amount of polics and force imposed to rural areas.

In rural Macha, it can be observed that the close family and extended fam-

ily structures are more important to rural inhabitants than national affairs.

Respect for ethnic differences or ethnic protection are crucial ingredients for

sustainability. The complexity due to the discordant maps of ethnic groups

(Figure 3.3) and the demarcated nation states is significant.

3.4 Definition of Rural Areas

There is no standard definition for the term ‘rural’ (Gregory, Johnston, Pratt,

Watts, & Whatmore, 2009). Various countries use different, mostly implicit,

definitions. There is no clear guidance on the definition of rural areas as well.

Seldom do texts mention definitions explicitly.

For instance, in South Africa, the definition of ‘rural’ equals the desig-

nation of “Underserviced areas”5, This translates for the ICT perspective

into “rural areas with a lack of ICT services”. Rural areas in South Africa

can include ‘high density areas’, where thousands of people live closely to-

gether. The same areas in Zambia would be designated urban or peri-urban.

In South Africa, the Department of Rural Development uses criteria that

label the areas according to the groupings of how deprived of service they

are (Department of Rural Development and Land Reform, 2009). The South

5Answer in response to question during ICT Policy meeting in South Africa, early 2013
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African Comprehensive Rural Development Program dissects rural areas into

social-economic viable units (Department of Rural Development and Land

Reform, 2009).

In Zambia, 93.9% of the surface is designated as customary, rural land

(Adams, 2003). A different text, without explaining the definition, designate

61% of Zambia’s population as being in rural areas (Central Statistics Office

Zambia, 2011). In 2005, Zambia reported 6,268 (83%) out of 7,576 schools

located in rural areas (Government of the Republic of Zambia, 2005a). Other

texts - while omitting to explicitly define ‘rural’ - depict that, in 2008, Zambia

operated 1,564 health facilities, of which 1,029 classify as a rural health centre

(Government of the Republic of Zambia, 2008).

The definition of a rural community is “the smallest spatial group which

encompasses the principal features to society, being a group of people inter-

acting socially, with common ties or bonds with the geographic limited rural

territory in which they live” (Gregory et al., 2009). This research aligns with

the definition used by inhabitants in Macha, who define rural commonly as

a ‘non-urban area’, implying to designate isolated communities in terms of

geographic location, separated from central clusters (i.e. towns), and de-

prived of most amenities available in an urban or rural-urban environment.

Zambians commonly designate these areas as ‘deep-rural’, separating them

from urban and/or rural-urban areas. Thus, there are thousands of rural

communities in Zambia.

3.5 Context

The context in rural Africa is very different than the context found in urban

or Western environments. It offers bewildering experiences for those not

accustomed to its use (Lanier, 2000; Maranz, 2001). For this dissertation,

it reaches too far to provide a full description of the context of rural Africa,

although it is fundamentally distinct in nature and provides for valuable

evidence that informs a strategy for ICT access in rural Zambia.

There are various ways of looking at the African context: from an in-

digenous perspective (from the local context, the way the engineers ‘in the

African context’ see things), of from an extraneous perspective (from an

external context, for instance a Western-centric view). Further, there are
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views approaching from different sides, from existing dualities and from var-

ious viewpoints on inequalities. An example is the very large informal sector

in most African countries (with an estimated sized >80% of the formal econ-

omy), and dualities in languages, conditioning and framing of thought, etc.

3.5.1 Legal Systems

The legalities of ICT access depend on the legal structure to which it submits.

In rural areas, there are parallel systems in place, and ICT access practioners

must joggle with various systems at the same time to be able to implement

and operate ICT access. Interviews with residents depict three parallel legal

systems being in place, with various levels of authority. This system is not

described in literature. Further, it is understood that the level of authority

of the legal system varies from various cultural and governance perspectives.

The systems at national level are relatively well understood by people

residing in urban centres, not by people in rural areas. Experience in rural

settings show a strenuous relationship with lawyers, whom are needed as

mediators in the legal process. The legal system at district level is based

in the district capitals. The government appoints the residing magistrates.

At the local level, the government appoints local courts. This government-

appointed court resides in government-administrated localities. Its leaders

in court are appointed by the chief and the government together.

Further, there is the traditional, royal court. This court acts in the com-

munal areas. Most rural areas overlap with commual areas. The Chief or

her/his representatives preside over the traditional court. She/he appoints

the members of the court. This is the court that settles local disputes. Its

proceedings are well understood by local people. The royal court wields au-

thority. Its court orders are transmitted through the local chain of authority

involving the Chief, senior head men, and head men. The proceedings are

public, and verdicts are shared with the community. The proceedings are

not necessarily recorded. Opposing the local court involves the possibility of

expulsion, threats of bewitchment and other consequences. Most disputes in

rural areas are dealt with by the royal court.

The system choice in rural areas depends on how one starts the legal

proceedings. In Macha, two mutually exclusive systems exist. One can start

through the police - which is the rational legal system - or through the
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chief - representing the relational legal system. In theory the system choice

depends on the case (civil or criminal), however, in practice most community

members will utilize the traditional system. Community members regard the

royal court as fairer and more familiar (Robins, 2009). The authority of each

systems has a different basis.

3.5.2 Orality

The study found that the vernacular language, as part of the Bantu group of

languages, transmits information on interactions, not items (Stam, 2013c).

Bantu languages deal with the World-of-Humans instead of the World-of

Things. Through verbalization, the community describes the (degree of)

interaction with technology and developments. This in itself constitutes a

means of identification with ICT access. For observers from other cultures,

inherent to language and cultural barriers, this difference in nature and sub-

ject of communications is not obvious.

The cultural specificity of text-based, English-language and overly-rational

methodologies are ill-suited for interactions on technical realities in rural ar-

eas. Use of orality, for instance through ‘story telling’ is instrumental for

integration of ITC in societies utilizing orality as their main means of inter-

action (Stam, 2013c).

3.6 Culture

Culture contains the characteristics of a particular group of people, defined by

everything from language, religion, cuisine, social habits, music and arts. It

sets the boundaries of acceptable behaviour in a society. The ethnic groups in

Zambia have strong ties to their tribes and cultures. The name ‘Tonga’ means

‘independent’. Originally, Tonga people existed as independent family units

(Lucas Phillips, 1960). Chieftainship was instituted in response to demands

by Western interaction (Hope, 1978). Chieftainship is now a significant part

of Tonga life (Guhrs, 2006; Colson, 2006), although at a lesser level than in

other ethnics groups in Zambia.

Significant ceremonies bring Tonga people together. Ceremonies take

place during major life events like birth, marriage and funerals. The main
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Tonga ceremony, the Lwiindi Gonde Ceremony, is held in south-west Monze.

There is a Lwiindi Ceremony in Chikanta Chiefdom, near Macha. Partici-

pation at ceremonies was significant in the local acceptance of the research,

and facilitated the celebration of the presence of ICT.

In engineering, the experience and assessment of realities of western trained

persons and local people diverge (Stam, 2013c). For instance, observations

revealed much influence with respect to the physical presence of a western

person (Aall, 1980). The rational, highly organized Western world influences

the environment when Westerners are present, or when a national arrives

from town in a car. A mystical, anxiety-charged world takes hold when no

Westerner is around. Further, when ICT activities are being discussed, its

assessment as with any other activity, includes the ‘use of spiritual powers’

(Colson, 2006; Bets, 2009).

ICT plays an important role in the preservation of cultural heritage (Stam

& Mweetwa, 2012).

Customary law affords inheritance rights to the family of the deceased

male person. Zambia’s Intestate Succession Act regulates the dividing up of a

man’s estate in Zambia. Although widely practiced, the Intestate Succession

Act depicts the act of property grabbing as a criminal offence. The issue of

property grabbing comes into play when the initiators of activities leave the

area, whether voluntarily or involuntarily. Assessment of this aspect and its

effect on continuity of ICT access provision when operatins are (perceived

to be) linked with people or institutes from outside the community need

longitudinal review, and is still ongoing.

3.7 Stakeholders

The definition for stakeholders is: ‘A stakeholder in an organisation is any

group or individual who can affect or is affected by the achievement of the

organisations objectives’ (Freeman, 1984). Inclusion of all stakeholders on

community level is expected to gain acceptance and adoption of an inter-

vention. This involves stakeholders, the array of community leaders in line

with the stratiform nature of the rural society (Kroczek et al., 2013). The

study revealed that all levels of this stratification assures the addressing of

customary interests. This involves dealings with chiefs and headmen, and
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addressing state interests exercised through government structures. Local

leaders are traditional leaders such as the chief and the surrounding chiefs,

the headmen, spiritual leaders like church leaders and clergy, and government

leaders like the District Commissioner, the Councillor, and leaders of local,

regional and national government departments, depending on their presence

in the community.

Community meetings involve sensitizing and consulting over ideas, in-

novations, or activities. Adoption of new ideas by community leaders in-

volves elaborate and collaborative consultation processes with the commu-

nity, where all inputs and positions are tested against African values that

focus on interpersonal relations such as social inclusion, hospitality, and gen-

erous sharing. This involves attentive and perceptive listening to others,

and testing of authority structures and vested interests and powers. Social

acceptance of interventions is not based on its economic value, but on the

basis of how it relates with people. ‘Value’ is tested on how it supports and

recognizes the community, and how it avoids extremes of dependency and pa-

ternalism. Only when the stakeholders approve is the community culturally

able to position and accept the intervention.

Stakeholder involvement involves interplay of the causal powers of the dif-

ferent entities. As per local culture, inclusive behaviour is seen as the most

relevant determinant for successful execution of activities. The local view of

the action in a resource-limited environment appears to be different from that

in a resource-filled environment. Thus, western systems cannot be applied

1:1 to a non-western world and vice versa. Community acceptance necessi-

tates engagement with stakeholders on their own terms with recognition of

historical perspectives, and embracing diversity and multiple perspectives.

3.8 Resource Allocation

The indigenous traditions and values of rural areas utilize an established,

functioning systems of resource allocation based upon local cultural priorities

(Sheneberger & Stam, 2011). The understanding of economic choice for

rural areas involves broad conceptions of its constitution, restraints, and

motivations. In rural areas, there are two parallel systems for addressing

basic questions of choice and resource management; a traditional ‘rational’
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Western system, and a ‘relational’ African system.

The study resulted in designation of the term ‘relatio’. Relatio addresses

the amount of relationship is the prime currency the rural areas (Rukuni,

2009; Sheneberger & Stam, 2011; Stam, 2013b). Observations and deduc-

tions revealed that, in rural Zambia and Zimbabwe, the western view on

money is not readily understood6. In the rural practice there exists a rela-

tio economy, the economy of relationships. This implies sustainability, that

one needs to understand the local version of an economy and align with it;

for instance facilitating the process of oral budgeting (Stam, 2012b). When

focusing on a western definition of entrepreneurship, there is a risk of in-

dividualizing too much, dispensing assets to raise the standard of certain

individuals in the community only. And, then, that individual runs a huge

risk of being excommunicated, or worse.

3.8.1 Financial System

The financial, economic system involves a market and trade. The research

incorporated work describing and understanding the Relatio-economy.

For the monetary economy, Alfred Marshall (1842-1924) is considered the

father of econometrics and the calculation of market equilibrium. He came

to understand that the free market is most optimally working as all economic

transactions at the intersection of demand and supply curve. However, in

rural Macha without the same monetary understanding of finance, the market

and trade happens also, although without the use of money as per Marshall‘s

western conceptions. In family systems or a traditional village like Macha,

community relationships are most important. It partly replaces the monetary

variant, and has great consequences for the attitude that ICT access users

exhibit towards providing monetary payment for services.

This research shows that the financial system in rural Zambia involves a

system of social credit, instead of cash (Sheneberger & Stam, 2011). Social

credit is a mental account (the Ubuntu-account): when one gives, awards

6For instance: after many years of probing, the researcher noticed that a portion of

the rural community believes the myth that when a white person prays for breakfast, God

puts a bag of money on the table. Any denying of a resource request during the day is

subsequently viewed as a hypocritical action as there is no wish to share the money that

God provided.
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or yields something to someone else. Then it is not gone: there is credit in

return relevant for the the other to settle. An Ubuntu-account is linked to a

person or an other social entity. The Ubuntu-account is not universally inter-

changeable in contrast to the monetary economy, where the value in money

is seen as a universal interchangeable commodity. The Western monetary

model actually describes a Markov process without memory: from dispos-

able budget, the actual demand and market supply following consumption.

Because money is universal exchangeable ‘its use or origin’ is not part of its

existence.

In it was observed that the history is always present on the account

through the historical transactions from which the account exists. Because

the accumulated capital at the Ubuntu account is not freely interchangeable,

it is part of the people with whom the transactions have been executed. One

invests in people and therefore has a mutual interest in the relationship, to

enable a leveling at a certain time.

The mathematical footing for the Ubuntu economy incurs a discipline of

econometrics in economic reality, settled through social credit. The study

recognized two guiding principles;

1. the law of diminishing returns, developed by Ricardo (1772-1823)

2. the Highest Yield Line

In the relatio market, physical goods are not necessary. Good-will only be

given to people with high ‘relatio-factor’. In the ‘final distribution’ everyone

benefits from the array of products, services and favours. And in a market

of giving and receiving, where goods are given and received on an equal

basis, the participants arrive at an equilibrium point that represents an equal

exchange of goods.

Utilizing the Highest Yield Line in the Relatio-economy model, shows in

an exchange market in which providers are also recipients; there is a balance

between each pair of entities and each pair of transactions7. If there are no

dynamic effects, the financial system in rural Zambia

• reaches transaction balance for each pair of providers if all providers

are also recipients

7This work is being done with Peter Weijland, PhD, and publications on the mathe-

matical proof and the underlying social constructs are being prepared
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• balances appling the Highest Yield Rule to intercompany transactions

with the omission of all other providers and actions

• balances with the perceived values of the two transactions being iden-

tical and the two repeated transactions exchanged at a ratio of one to

one (in a perfect exchange)

• is in equilibrium, when a lower nominal value of one of the two trans-

actions offsets by a lower balance of the respective provider

• recognizes that in every exchange market, there is a balance that allows

the highest yield

• reaches preferred balance in one state when balance can be blocked by

the provider in the next stage, when the action is no longer offered, or

the recipient no longer accepts the action

3.8.2 Urban Rural Divide

As shown before, the dichotomies in perception of realities for the urban and

rural areas are many and diverse. They resemble the dichotomies involved

between the Western and African cultures.

Western countries and certain parts of the urban African environs sustain

individualistic, linear and action-oriented cultures. People from these so-

called low-context environments value logic, facts, and directness. Decisions

are based on facts rather than intuition and communicators are expected to

be straightforward, concise, and efficient in telling what action is expected.

Success (in Western definition) is linked with social acceptance and economic

self-sufficiency (Hosman & Fife, 2008; Awowi, 2010; Kroczek et al., 2013).

The term social acceptance encompasses three elements: awareness, adoption

and usage (Gyamfi, 2005; Kang, 2010; Steinmueller, 2001). These factors are

determinants of the success of projects (Migiro & Kwake, 2007). Economic

self-sufficiency is regarded as existing when organizations are able to operate

on the basis of the returns, with the activity generating income through

service delivery and without funding from other parties.

Rural areas in Africa sustain high-context cultures that are relational,

collectivist, intuitive, and contemplative. This means that people in ru-

ral areas emphasize interpersonal relationships. They prefer group harmony
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and consensus over individual achievement and are mostly governed by in-

tuition or feelings rather than reason. National strategic development goals

in these contexts often include targets for improved social cohesion (Gomez

& Pather, 2012), and adherence to local perspectives on psychological, cog-

nitive, physical, socio-cultural and material factors or resources (Eynon &

Geniets, 2012).

These differences lead to many different ways of viewing engagement. As

mentioned before, in general, African cultures value a shared understanding

by all in the community (Khoza, 2005).

When reviewing interventions emerging from Western or urban interven-

tions, most seem to be beneficial for a small part of the population only. This

is linked to the support of the concept of individualized entrepreneurship. In

the rural community a conditioning can be observed that for those type of

interventions the non-included members of the community are excluded from

the benefits of such an activity. Therefore, an apprehension exist from the

start of the externally-initiated activity. This leads to adverse reactions to

Western technology.

The priorities for one society might be completely different from other

societies. For instance, in Africa 70 to 80% of the populations depend on

agriculture and/or mining, which is very different from 70% of the popu-

lations in the West depending on services. In Africa, nearly one in four

(or three persons depending on the source of statistics) is hungry. Further,

world wide, there exists a large residue of colonial thinking, framing and

conditioning (Dourish & Mainwaring, 2012; Stam, 2012d). Many question

the influence of expat involvement in projects including the work involved

in this study (Toyama, 2011). This may be a reaction to the effects of a

history of western-centric tradition (Dourish & Mainwaring, 2012). Others

align with Khoza’s observations of paradigms in development (Khoza, 2005)

or subscribe to ‘the white saviour industrial complex’ (Cole, 2012).

Through the lens of instrumental stakeholder theory, managerial behaviour

must trigger the intended outcome. The stakeholder framework as put for-

ward by Bailur differentiates between three different stages: identification,

strategizing, and bargaining – see figure 3.3, reproduced from (Kroczek et al.,

2013). Amending this uni-cultural view, behaviour must result, over time,

not only in a functional engineering intervention in the geographical area but



CHAPTER 3. ICT IN RURAL ZAMBIA 44

also in an empowered community.

Figure 3.3: Stakeholder framework, amended from Bailur

3.9 Definitions of Information and Commu-

nications Technology (ICT)

The Western-induced idea that ‘everyone has technical expertise in the broader

sense’ is not valid in rural Africa. Maybe the idea could be re-phrased to:

that everybody has ‘socio technical expertise’ in the broader sense. It is ob-

served that the intended purpose and the inner workings of technologies are

a complete mystery to most people in rural areas (Langen, 2010). However,

the effects of those technologies in a particular context of use are not (Stam,

2013c). A single pre-defined view of communications technology seems un-

aligned with experience in rural areas; applications and technological prac-

tices are as varied as those engaged in their use. One could say that ‘engi-

neers’ are the experts on the mechanisms, whereas ‘the community’ is the

expert on the impacts of technologies. In most debates, only the first type of

technical expertise is studied and valued, rewarded, and represented. How-

ever, there is no similar appreciation for the performance of the community.

As such, there are ‘inner and outer tech experts’, and both types of exper-
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tise define a technology and influence on development, implementation, and

dissemination. Definitions must balance the structure of ICT. However, so

far, the definition of ICT singularly focusses on the expertise of mechanisms.

So, there is a Western definition of ICT, while the local rural definition of

ICT still is to be set, and should be subject of further studies. Prelimenary

results indicate that a sign of the definition having emerged is when a study

of the description of the technology in the local language has been reached.

The length of the study (10 years) and the approach from a technological

framework was biased towards technology and therefore unable to reach such

a definition.

3.9.1 External Rational for ICT Access

The external rationale for Internet connectivity is well known and much docu-

mented. ICT is regarded as a key enabler of the socio-economic development

of nations. It is the infrastructure of the knowledge revolution (Kabanda,

2011).

There are very few aspects of Western life that have not been impacted

by access to the Internet; areas ranging from education to health and pos-

sibly even the governance fabric of society. Many countries such as France

and Greece have recognized the Internets intrinsic egalitarian nature and

enshrined it as a basic human right (Johnson, 2013). A 2012 International

Telecommunication Union survey of Internet penetration revealed that 34%

of households in the world have Internet access (Teltscher et al., 2012). How-

ever, a strong access divide exists across the world. Developed countries like

the USA have 76% of households connected to the Internet whereas many

African countries such as Zambia has less than 3% of households connected.

This disparity has created a digital divide that separates the affluent and

developed nations from the developing and under-developed regions of the

world (Johnson, 2013).

3.9.2 Local Rational for ICT Access

Van Hoorik and Mweetwa report that people and communities in rural Zam-

bia do benefit from ICT (Hoorik & Mweetwa, 2008). Basically, at its initial

phases, and use by the more educated levels of society, internet seems to
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be used for the same purposes as people in Western countries, such as to

communicate and to search for information. However, internet is even more

important in rural areas because of lack of alternatives, such as telephone

lines, libraries, newspapers, roads in good condition, and public transport.

Participants reported that the internet can have a positive impact on their

culture; however, more African content should be developed and placed on

the internet.

3.10 Information Sources and ICT Policy in

Zambia

The Zambian telecommunications sector has low teledensity and high access

prices and service the urban areas predominantly. The liberalization of the

communications sector in 1994 led to many new developments, such as the

provision of mobile telephony services and Internet facilities.

There are three Mobile Network Operators (MNO): Airtel, MTN and

CellZ. Around 25 Internet Service Providers (ISPs) are active, including all

three MNOs. The provision of mobile telephony services has been growing

rapidly, caused in part by the extension of coverage and service quality as

well as by reduced tariffs (Habeenzu, 2010). Recent liberalization of the

international gateway has, furthermore, led to tariff reductions for interna-

tional calls. ZICTA has declared Airtel to be dominant in the market, which

in 2009 had a market share of more than 70%. The Zambian government

closed the market for a fourth operator in 2009.

The commonly available Internet infrastructure consists of a microwave

backbone and microwave trunk routes to the main cities, a digital microwave

network. In towns, WiMax systems are operational. Fiber optic cables

are being dug in, countrywide. In 2010, Zambia connected to Namibias

backbone. Namibia connects to the South African backbone, which connects

to the sea cables. The Zambian backbone is also connected to the Botswana

backbone, and connections are extending rapidly.

The Zambia Electricity Supply Corporation (ZESCO) is responsible for

rolling out the fibre optic cables throughout the country. It installed the first

cables in 2005, and since then, ZESCO has been working towards national
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coverage, albeit omitting the rural areas. Phase I of the fibre optic network

rollout covered 1,700 km, between Livingstone, Lusaka, and a few cities in

the Copperbelt with a capacity of 2.5 Gbps, and was finished in 2006. Phase

II of the rollout is ongoing, covers the eastern part of Zambia, and connects

to Tanzania, Malawi and Mozambique. Tanzania connects to the sea cables

in the Indian Ocean. Because ZESCO only has a network license and not a

service license, it does not connect the end-user. None of the fibre network

extend into rural areas.

Apart from the little amount of information published on the Internet,

access to any written information is very difficult in the best case, and al-

most impossible for those living in rural areas, including researchers residing

in rural areas. Through active participation, frequent visits, and e-mails

in conjunction with the Education Project for Africa (EPA) group at the

University of Zambia, information was attained on the policy situation for

education, industry and ICT in Zambia. Most of the data was difficult to

verify by the researcher, as policies and acts are not readily accessible or

available. Verification was possibly when a copy of supporting documenta-

tion was found on the Internet, or through perusing of personal contacts and

personal references. This involved many months, often years, of pursuing

the people who might have a copy of a document available, often to no avail.

Therefore, most of the deductions came through secondary sources only, and

through probing questions of urban stakeholders.

3.10.1 ICT Policy

The Zambian science and technology strategy comes under the responsibil-

ity of the Ministry of Science, Technology and Vocational Training. This

Ministry supports science and technology in Zambia and facilitates technical

education and vocational training. The target is to strengthen Zambia to

compete in international trade. Zambias first National Science and Technol-

ogy Policy arrived in 1996. It aimed to raise the level of science, technology

and Research and Development in the country, and provided guidelines for

the development and application of science and technology. The outcome

was the setup of a National Science and Technology Council (NSTC) in

1997, through the Science and Technology Act (Government of the Republic

of Zambia, 1997). The NSTC is to provide support for domestic science,
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technology and Research and Development.

In 1999, the National Technology Business Centre (NTBC) started under

the auspices of the NSTC to promote, market and facilitate technology trans-

fer, mainly by linking developed and proven technologies from various local

and international sources with the Zambian business community and Zam-

bian entrepreneurs for the production of goods and services. In the decade

that the NTBC has been active, it has contributed to technology transfer for

a number of businesses, all in manufacturing or food processing. However,

the results of these efforts were poor, and the reseachers met no person in

rural areas whom knew about the centre or its services. Between 1990 and

2003, Zambia spent 0.02% of GDP on science and technology. Policy focus

for science and technology provided limited integration of curriculae in train-

ing institutes, and there was insufficient investment by the private sector in

innovative ideas (Government of the Republic of Zambia, 2006a).

The national science and technology policy was drafted in 1996 (Govern-

ment of the Republic of Zambia, 1996). Status of the review process could

not be corroborated. A presentation found on the internet signals the conclu-

sion of the review process mid 2012, with the revised policy awaiting Cabinet

approval (Malakata, 2008).

The national ICT Policy appeared in 2006. It aimed at transforming

Zambia into an information and knowledge-based society with economy sup-

ported by consistent development of, and pervasive access to ICTs by all

citizens by 2030. Specific focus is on expansion of infrastructure and build-

ing of human capacity in the field of ICT. Expansion of infrastructure is to be

achieved through full liberalization of the sector, the rolling out of a national

backbone, and through a fair and effective licensing regime.

A new Information Communication Technologies (ICT) Act became law

in 2009 (Act No.15 of 2009). Since then, the Zambia Information and Com-

munication Technology Authority (ZICTA) regulates the telecommunications

sector in Zambia. Section 3 of the 1994 Telecommunications Act established

ZICTAs predecessor, the Communications Authority (CAZ). CAZ did issue

service licenses and suppliers licenses (based on the Telecommunications Act

of 1994), and also regulated the provision of radio services (based on the

Radiocommunications Act of 1994). The 2009 ICT Act repealed and merged

these two acts. CAZ became ZICTA, and its mandate grew to include stan-
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dard setting and allocating scarce resources, including frequency spectrums,

numbers and electronic addresses. ZICTA’s powers increased in relation to

interconnection (Article 41) and consumer protection (Article 47). The ICT

Act gives ZICTA powers particularly related to economic regulation, and

also mandates ZICTA to develop a converged and unified licensing frame-

work, including incorporating electronic transactions. Another change in the

2009 ICT Act is that it has become technology-neutral. The ZICTA Li-

censing Guidelines specify the details regarding the issuance of licenses for

electronic communications and assignment of scarce resources such as radio

spectrum and telephone numbers8.

3.10.2 Practical Interaction from Rural Zambia

The ICT Act mentions ‘rural areas’ about 40 times. It sets up the estab-

lishment of a rural infrastructure fund, as part of the universal service fund

obligations. Although the existence and practical application process were

never clear, Macha Works / LinkNet visited ZICTA offices hundreds of times,

almost bi-weekly for several years. Most of these visits proved ineffective and

did not achieve the goals set for the interactions or investment of time and

travel costs. The results for rural infrastructure development proposals filed

at ZICTA offices in May 2010 were still pending in 2013. Most meetings

were not taking place, as officers were absent, or would lead to further and

exhaustive documentation requests, or a promise of completion of the process

“next week”.

Matching funding, committed to by ZICTA for rural development project

of Macha Works/LinkNet in 2009 never materialized, although during visits

of international partners to ZICTA, its leadership assured release of matching

funding “soon”. Reportedly, ZICTA published Calls for Proposals in news-

papers. However, newspapers do not reach rural areas like Macha, and Call

for Proposals could not be found. The researcher never saw an actual Call for

Proposals for the use of Universal Service Funds. In 2013, via international

contacts, the researcher saw a Call for Interest for consultancy for ZICTA

for a regulatory framework.

Although a rural operating license is free under the current regulations,

8This information derives from collaboration with Hanna Weijers, PhD candidate Uni-

versity of Tilburg
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the application for such a license, initiated upon registration in 2007, the

Macha Works / LinkNet application never led to a clear outcome or actual

license provisioning.

After succesful implementation of other rural networks funded by CAS

in 2010, ZICTA disabled the use of related VSATs and levied huge ‘penalty

fees’ at these remote LinkNet sites in 2012. The authority refered to VSAT

licencing irregularities. The process to de-block the operational VSATs took

over one year of visiting by rural community representatives from remote

LinkNet sites. As ZICTA had physically taken a part of the VSATs system,

even after administrative progress in the matter, the were not retreived and

the VSATs never got back online. In 2013, new VSATs were purchased from

a new supplier in an effort to put the rural communities back online.

Regulation of licensing is unclear and cumbersome. An OpenBTS study

in collaboration with the University of Zambia reveialed its unwieldiness

(Mpala & Stam, 2012). The ICT access technology experiment had to be

performed inside the offices of ZICTA in Lusaka as clear provisioning of a

license for this short range GSM base station could not be ascertained.

In general, the regulatory aspects take much of the rural resource and

rural efforts, with a very slim prospect of success. At best a status quo

can be achieved, but, apart from individual cases and involvement of inter-

national experts, a wholesome and stable licensing of rural operations could

not be achieved by the rural community. The result was frustration, political

manouvring, depletion of resources due to travels and fines, and frustrations

by all involved due to lack of progress and procedures taking years without

certainty of completion. In contrast, the researcher observed Facebook re-

ports, blogs, and even academic papers from international ICT practitioners

whom would travel to Zambia, achieving access to ZICTA’s leadership and

possibly even getting licences or experiments for technical experiments in

rural areas that proved out of reach for the rural communities themselves.

3.11 Business Policies in Zambia

Zambia has two policies relating to industrial development: a general Com-

mercial, Trade and Industrial Policy, and the Macro, Small and Medium

Enterprise Development Policy.
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3.11.1 Industrial Policy

The Industrial Policy focuses on the manufacturing sector, from which it

targets a contribution to GDP of 20% by 2015 (Government of the Republic

of Zambia, 2007).

It identifies six priority sectors, being,

1. Processed Foods

2. Textiles and Garments

3. Engineering Products

4. Gemstones

5. Leather and Leather Products

6. Wood and Wood Products.

Revised in 2007, the Policy aligns its objectives to the Private Sector De-

velopment reform programme, launched in 2004, and to the Fifth National

Development Plan, from 2006 till 2010. Among its broad objectives, the

following are of interest (Mudenda, 2009)

1. To facilitate the acquisition of modern technology to support value-

adding industrial processes by domestic firms

2. To facilitate public and private investments in testing infrastructure to

support improvements in the quality and standards of Zambian prod-

ucts

3. To assist domestic firms to increase their levels of efficiency and there-

fore their competitiveness and in domestic and international markets

4. To support the effective development and utilization of domestic pro-

ductive capacities as a means for increasing output and expanding em-

ployment opportunities

5. To stimulate investment flows into export-oriented areas in which Zam-

bia has comparative advantages as a strategy for inducing innovation

and technology transfer in the national economy

These objectives of the Industrial Policy entail, explicitly or implicitly, tech-

nological innovation and transfer to Zambian industry.
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3.11.2 Micro, Small and Medium Enterprise Policy

The Micro, Small and Medium Enterprise (MSME) Development Policy of

2008 aims for a 20% contribution of the sector to GDP by 2018 and 30% to the

new jobs created every year. A distinct policy for MSME development sees

the sector as a potent weapon against poverty and as a means for equitable

distribution of wealth.

To develop the MSMEs, the Policy identifies three areas of attention:

technical and managerial capacity; access to markets; and the business en-

vironment. As a preamble to proposals for increasing the innovation and

technological capacity of MSMEs, the policy says: “Most MSMEs ... have

limitations in this area and have no access to new innovative production pro-

cesses. In addition, innovations among MSMEs are not well documented and

protected. Further, MSMEs have limitations in accessing new technologies

which can help improve product quality and productivity”.

Therefore, the policy outlines the several strategies for increasing tech-

nical capacity, among them the following:

1. Establish within the Business Incubation Centres, Technology Inno-

vation Centres (TICs) offering common facility, technology upgrading

and Research and Development related services to MSME sector

2. Develop and implement technology up-grade projects in major MSME

Clusters, Business Incubators and Industrial Parks

3. Build the capacity of existing Service Providers (e.g. the National

Institute for Scientific and Industrial Research) to deliver support to

MSME

4. Develop a system for promotion, diffusion and commercialization of

indigenously developed technologies

5. Establish links among universities, technical institutions and MSME

Incubation Centres to facilitate research and effective utilization of new

technologies

6. In collaboration with the Ministry of Science, Technology and Voca-

tional Training, National Technology Business Centre (NTBC), the

University of Zambia Technology Development and Advisory Unit, and
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the National Institute for Scientific and Industrial Research, develop

programmes that assist MSMEs with equipment, process and product

development

3.11.3 The Zambia Development Agency

With its establishment in 2006, the Zambia Development Agency (ZDA)

the Zambian government aims to realise its policies and plans for industrial

development. The Act establishing the ZDA enumerated 13 objectives of

Zambia Development Agency. Among them are to

• provide and facilitate support to micro and small business enterprises

• promote and encourage education and skills training so as to increase

productivity in business enterprises

• encourage measures to increase Zambia‘s capacity to trade and enable

business to participate in a competitive global environment

Although the ZDA has a wide range of responsibility and numerous detailed

functions, its overall purpose is to promote economic development by attract-

ing investment, and to promote efficiency and business competitiveness. The

functions include specific attention to human resource development and to

small business as shown by the following:

1. encourage and promote the transfer of appropriate technology and pro-

mote public understanding of matters relating to industry development

and productivity

2. encourage increased private sector investment in education and skills

training for and in the labour market

3. promote and facilitate the development of micro and small business

enterprises

4. develop entrepreneurship skills and a business culture in citizens of

Zambia

5. encourage the development and growth of Zambian industries that are

efficient in their use of resources, enterprising, innovative and interna-

tionally competitive
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The ZDA carries out its functions through three divisions, and devotes one

of these to the development of Micro and Small Enterprises. ZDAs Strategic

Plan for the period 2009 - 2011 included the development of business incu-

bators and industrial estates, support for training on information technology

and helping MSEs to produce quality goods.

The researcher met no respondent in the rural areas that had knowledge

about the Zambia Development Agency.

3.12 Education Policy in Zambia

“Educating Our Future” is the guiding policy for Zambias education sector.

It was adopted in 1996. The policy has not been revised for 17 years. Two

cardinal principles of this policy are that 1) the universities must be respon-

sive to the real needs of Zambia, and 2) they must, on merit, win the respect

and proper recognition of the university world. In practice, the universities

solely focus on their primary responsibilities: to teach, conduct research and

provide service. However, continuous staff losses due to attrition and death,

and other shortages, orients the focus institutes singularly on meeting the im-

mediate needs of the student body. The ability of the institutions to provide

other academic service and advice to government and industry, including on

the subject of rural progress, is much constrained. The universities research

mandate is hampered by poor funding, bureaucracy and the small interest

that government ministries and the commercial and industrial sectors show

in calling upon academic involvement.

The education policy proposed to establish a Higher Education Authority.

The policy recognised that “... in the absence of an integrated national policy

for national education, provision at this level tends to be fragmented and

uncoordinated.’ The bill for the Higher Education Authority was scheduled

for assessment in 2013.
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3.13 Zambia’s Vision 2030 and the Sixth Na-

tional Development Plan

Zambia’s Vision 2030 target is to attain a prosperous middle-income status

by 2030. Science, technology and innovation are envisioned to play a central

role. In the mean-time, the science and technology sector remains constrained

by low expenditures as a percentage of GDP (0.02% between 1990 and 2003,

(Brito, Schneegans, & Colautti, 2010)), a low number of personnel involved

in research and development in relation to the total population, and the

small number of patent applications (Government of the Republic of Zam-

bia, 2006b). Vision 2030 strives for ‘a nation in which science, technology

and innovations are the driving forces in national development and (which)

competes globally by 2030’.

Commenting on past performance, the Sixth National Development Plan

(2011-2015) notes that the “commercialization of research and development

was hampered by weak linkages between research institutions and industry,

and inadequate mechanisms for dissemination of research findings”.

In support of the Vision, the strategic focus of the Sixth National De-

velopment Plan is to enhance linkage between research and industry, in-

crease human resource capacity in Research and Development institutions,

and improve the infrastructure and equipment (Government of the Republic

of Zambia, 2011b).

3.14 Institutional Framework in Science and

Technology in Zambia

In 1996, the first formal policy on Science and Technology, focused on devel-

oping indigenous technological capacity for social and economic development.

The review of 2008 and 2009 produced little change to the focus: science,

technology and innovation continue to be perceived as the instruments for

wealth creation and national development. The consistent policy priority

in science and technology is towards applied research. To implement the

1996 Policy on Science and Technology, Zambia’s overnment re-organised

the institutional framework, establishing the National Science and Technol-
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ogy Council to focus on matters of policy, co-ordination and funding.

3.14.1 National Science and Technology Council

Other than its advisory and regulatory functions, the National Science and

Technology Council aims to promote indigenous technological capacity and

the application of science and technology in industry. It also mobilizes fi-

nances to support research and development activity in Zambia. In this

respect, the council manages three types of funds:

• the Science and Technology Development Fund

• the Strategic Research Fund

• the Youth Innovation Fund

The researcher did not find a respondent in rural areas who were aware

of the National Science and Technology Council.

3.14.2 The National Technology Business Centre

The National Technology Business Centre saw the light of day by statutory

instrument in 1999. The Centre is intended to bridge the gap between re-

search results and economic exploitation. It focuses on providing advisory

services in engineering and process design to accompany the marketing and

commercialization of prototypes. It is also a liaison institution matching

prospective parties in the transfer of technologies. The National Technology

Business Centre administers a Technology Development Business fund for

industrial start-up activities or companies. The Fund is reported to suffer

from low financial allocations, and in 2011 it could fund only one initiative

for an amount of ZMW 300,000.

In 2012, the National Technology Business Centre targeted public uni-

versities for special attention. In line with its mission, the Centre sought to

encourage universities to use its services in efforts to commercialize research

and innovations. To this end, the Centre discussed with the public universi-

ties formats of MOUs that could be the basis for collaboration. The Centre

also proposed institutional changes that would facilitate collaboration with

industry in general and liaison with the Centre in particular. The Centre



CHAPTER 3. ICT IN RURAL ZAMBIA 57

proposed that universities and other research establishments establish Tech-

nology Transfer Offices to support researchers and innovators with legal and

commercial services. Discussions on how to implement this recommendation

were witnessed at UNZA. None of the respondents in rural Zambia had heard

of, or was aware of, the National Technology Business Centre.

3.14.3 Review of Performance

A 2009 review of the national Science, Technology and Innovation system

reported several drawbacks, among which were:

1. weak institutional framework and co-ordination, which lacked legal and

financial means to establish effective working arrangements with re-

search institutions

2. inadequate human resources throughout the Science and Technology

system

3. inadequate financing, which fell below international norms and funding

mechanisms weakened by fragmentation

4. insufficient collaboration with industry, deemed to be worsened by the

transfer of ownership of government institutions into private hands dur-

ing the 1990‘s

5. Insufficient fiscal and financial incentives for private investment in local

research and development

6. Poor conditions of service for Science and Technology personnel, which

included poor pay, dilapidated equipment and collapsing infrastructure

Any performance in rural areas was not assessed. The existing structure of

the Science and Technology system was not changed, and funding remained

low. It appears that the 2012 re-organization of the ministerial portfolios,

which created a new Ministry of Education, Science, Vocational Training and

Early Education, made little material difference to the objective situation.
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3.15 COMESA and SADC

The Common Market for Eastern and Southern Africa (COMESA) focuses on

fostering the development of small and medium enterprises (SMEs). COMESA

regards SMEs the preferred vehicle for harnessing existing technologies to en-

hance industrial production and commerce. The SMEs should be technology-

based and possess high potential for growth. COMESA created a committee

of ministers of science and technology. The committee engendered the cre-

ation of an Innovation Council of experts to advise on science and technology.

At their 2012 summit in Kampala (Uganda), COMESA Heads of State ap-

proved the creation of this expert advisory body (Juma, 2012).

The researcher did not access information, nor did witness any impact, re-

lating to the Southern Africa Development Community (SADC), the African

Union (AU) in rural Macha, or other rural areas visited.

3.16 Human Capital

Human capital in the field of ICT is considered to be relatively low in Zambia.

A survey revealed that in 2007, there were only 300 people with graduate

qualifications in ICTs (Habeenzu, 2010). In the ICT Policy, human capacity

building is included as being one of the key objectives, both with regard to

ICT literacy and with regard to research and development and innovation in

the ICT sector.

With regard to ICT literacy, there is a sharp difference between the use of

ICTs in public schools and that in private schools, and also between schools

in urban and in rural areas. ICT literacy is, despite including ICT as part of

the curriculum, still relatively low (Government of the Republic of Zambia,

2005b). The ICT Policy has identified several challenges in this regard. They

relate to financial and technological resource constraints. With regard to

research and development in the field of ICT, the ICT Policy encourages

the collaboration between the private sector and universities and tertiary

institutions. However, in practice, research and development output in the

field of ICT is very low.



CHAPTER 3. ICT IN RURAL ZAMBIA 59

3.17 Summary

This chapter presents much evidence on the specifics in rural Zambia, and

related development beyond. It does so by addressing each of the specific

terms and their definitions with the setting of ‘ICT access in rural Zambia’.

Realities in rural Africa are different of other environments. There is lit-

tle research venturing in such area, resulting in a dominant, Western view

illuminating rural Africa from without the context. African rural epistemol-

ogy incorporates different concepts. In that light, the definition of ‘access’ is

expanded to include meaningful access, in “Access to ICT is achieved when

a complex set of tangibles and non-tangibles are present. These include, but

are not limited to, physical infrastructures, contextual and cultural appropri-

ation, permission, or agency”. Questions are put at the access information

provided from contemporary sources as they tend to be urban based. Also,

the definition of ‘Africa’ is premised in light of colonialism and dominion.

The complexity in view of ethnicity is highlighted. Most Zambians live in

rural areas; however no clear definition exists. Rural areas imply a significant

level of geographical isolation.

Further, the chapter unravels the rural context, with its myriad of legal

systems, its orality focus, and strong culture. In this light, stakeholders are

depicted, and the ‘relatio’ format of resource allocation and financial system

introduced.

The chapter delves deep into the definition and issues involved with

Information and Communication Technology. It includes text on informa-

tion sources and policies, the practices of interactions, agencies, frameworks

and councils. Lastly, the link with Human Capital is established.



Chapter 4

Determination Community

Needs Rural Zambia

Having grounded the research and definitions previously, this chapter ex-

pands on the Macha case, and how the study generates knowledge about the

needs of the community. It addresses the research question “What deter-

mines needs of rural communities in rural Zambia?” by providing

specific research outcomes. Especially the Participatory Action Learning and

Research (PAL/R) methodology proved effective for this chapter.

4.1 Macha Works

So what exactly was the Ubuntu way of doing PAL/R and how did it support

the development of ICT access and its application? In Macha, aspects are

community participation, dialogue, and a mentality of action. This aligns

with the essence of the PAL/R process and the critical part of the ethno-

graphic approach, with sequential steps to

1. look

2. think

3. act

In Macha, ICT access, and derivation of underlying models, was achieved

through repeated rounds of PAL/R cycles over a 10-year period (2003-2012),

each interactions leading to constant refinement and growth in maturity.

Cycles were irregular and overlapping, rather than uniform.

60
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4.1.1 Looking

The activities placed great importance on the projects’ ‘looking phase. This

takes considerably longer than similar studies in a ‘western contexts. There

was much emphasis on longstanding observation, deep listening, dialogue,

and relationship building. Initially, the researcher steeped himself in the

local culture for about 5 years to gain understanding and build trusting rela-

tionships before proposing any technical developments (Stam & Oortmerssen,

2010).

Observation included many group and individual meetings, including

some with users in education, health, and research. Participation in these

meetings varied from individuals to groups.

Timing was intuitive with meetings ‘happening when they happened and

with outcomes not necessarily being documented in writing (Stam, 2013c).

However, given the power of orality to recall precise contextual details, such

as who was there and when, such meetings contributed to growing social

networking and community consent to ICT developments at Macha, including

the identification of talented local people to drive it.

Thus the ‘looking’ cycle entailed a long gestation period whilst the com-

munity weighed ideas, testimonies, knowledge, and proposals, and their im-

plications. This was crucial to overall ICT access ownership and sustainabil-

ity.

4.1.2 Thinking

‘Looking’ and ‘thinking’ overlapped, particularly in terms of dialogue. From

the Ubuntu perspective, thinking was more on the hoof than it might be in

the western context, with less emphasis on quantification of objects (‘things’),

written documentation, and forward planning. Focus was more on oral doc-

umentation of past and present, rather than future events. This included full

community dialogue, ‘from the ground up’, to engage all actors and establish

local ownership and commitment to proposed developments.

Central to ownership was the emergence of talented local people (local

‘heroes’) to drive the technical solutions. These were mostly self-taught in-

dividuals from rural social backgrounds who, through their own initiative,

trained themselves in ICT network management, via the internet, and were
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then able to pass on their skills to other community members, including

health care staff (Mudenda & Stam, 2012).

Oral thinking was blended with western-style thinking, including global

consultation with ICT experts and funders; written documentation of tech-

nical ideas and plans by both local African and international users; and

mentoring and training of local ICT development ‘local heroes’ (Stam &

Oortmerssen, 2010). Documents included, for example, the LinkNet Mas-

ter Plan, a blueprint for the ICT access delivery (Stam, 2006a), including

terms of services and functions, conference papers and publications, Macha‘s

unique ICT achievements, and training documentation relating to local ICT

training programmes. However, hardly any documentation had local rele-

vance. It served mainly as a bridge for interactions with partners outside of

Zambia.

4.1.3 Acting

‘Acting’, when it came, was swift and decisive in comparison with many

western PAL/R equivalents. Macha‘s ‘just do it’ approach and was key to

trapid development. The technical developments were relatively straightfor-

ward (Matthee et al., 2007). Essentially internet connectivity was achieved

through a Wireless Local Area Network (WLAN) linked to a Very Small

Aperture Terminal (VSAT) satellite connection. LinkNet embarked on a

rapid expansion programme in line with the Master Plan. By 2007, the local

ICT network had reached Macha Hospital and beyond (Matthee et al., 2007).

By 2011, the whole Macha community, including health care facilities, was

fully networked. Even competing networks run by expatriates emerged. By

then, LinkNet had about 10 trained technical staff. It also had 300 registered

network users, including health workers, and 200 active daily users who were

using the network for various personal and professional purposes, such as

personal communications, leisure, health, education and business (Johnson

et al., 2012).

Digital literacy is fundamental to an agency to act in ICT. It includes dig-

ital skills for sustaining the technical infrastructure. Macha Works’ emphasis

on ‘vocational calling supported local heroes to champion the training aspect,

the LinkNet Information Technology Academy (LITA). LITA runs training

programmes and a cascading way of providing ICT training to other commu-
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nity members, including health care staff (Mudenda & Stam, 2012). To date,

over 588 rural persons have been trained in digital literacy and digital skills.

In addition, the Academy trains towards such internationally recognized cer-

tification as the International Computer Driving License (ICDL) and A+

(Mudenda & Stam, 2012). Graduates support ICT developments at Macha

and elsewhere in Zambia. This contributes not only to providing local em-

ployment opportunities through, for example, engendering ICT expertise at

Macha Hospital, Macha Nurse Training School, and Macha Research Trust,

but has paved the way to replicating the ICT access elsewhere in Zambia

also.

LinkNet experts travelled to remote, rural communities across Zambia, in

order to reproduce the ‘looking phase there, including meeting with commu-

nity leaders, fostering relationships and inspiring community-driven ICT ac-

cess as at Macha. In this way, LinkNet engendered ICT access in 7 other rural

communities, and computer labs at 5 rural nurse training schools throughout

Zambia.

4.2 Chiefs, Land and Needs

Chieftainship is an integral part of Tonga politics (Guhrs, 2006). The Chief’s

Court is widely used in the customary legal system. Most local cases are dealt

with by the Chief’s Court (see §3.5.1).

4.2.1 Land

Zambia’s Land Act 1995 recognizes tribal chiefs as custodians of the land.

Land disputes between chiefs are common. Although the land of Macha

Mission is on a title deed, the area is regularly dispute. Is it part of Mapanza

or Macha Chiefdom? Headmen in the area might report to chief Mapanza,

while Chief Macha claims the area.

Chief Macha plays a prominent role in Zambian politics, and member of

the House of Chiefs. He is also UNESCO ambassador, commended because

of his eminent work in sanitation.

There exists a high level of uncertainty and tension between traditional

leaders and other stakeholders on land issues. In the pre-colonial society
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people were linked to land through their membership in groups, a practice

that has never ceased in communal lands (Loenen, 1999). The right to claim

land comes with citizenship in a village. Membership can be given, and

presumably denied, by a village headman. Group standing means access

to land. Consequently villagers concern is for social relationships rather

than property rights. As control over land becomes an important source of

wealth, it became the subject of specific rights. People argue over control,

sale, lease and boundary disputes, and use of access to land is a daily and

highly contentious issue. For ICT Access, land issues play a significant role

as physical equipment, training, and opperations need dedicated space.

4.2.2 Needs

The vernacular language, as part of the Bantu group of languages, transmits

information on interactions, not items (Stam, 2013c). The language deals

with the ‘World of Humans’ instead of the ‘World of Things’. Through ver-

balization, the community describes the (degree of) interaction with items

and developments. For observers from other cultures with language and cul-

tural barriers, this difference in nature and subject of communications is not

directly obvious. However, its effects are clearly witnessed, especially during

times of difficulties. Communications homeostatically deal with ‘today’ so are

highly efficient and relevant for purpose in everyday life in resource-limited

environments (Stam, 2013c).

Tonga people say “Mwana utambaulwi takomeni” which means “a child

never talked about, never grows”. The community confirms, in retrospect,

that the process of implementation, acceptance and appropriation of high-

technology and infrastructure evolves in the same way: by being talked

about. Also, in the wider geographical context of people in other chief-

doms, the benefits of technologies have become incorporated. This finding

was news to the community itself. It led to a new, progressive community

name: ‘New Macha’. All this allowed for recognition and permission for tal-

ented young people to emerge as new leaders in the community, take charge of

high-technology implementations and facilitate ICT access operations (Stam,

2013c).

The academic methods of needs assessment in engineering appears to

be western-dominated, and executed within the framework of western-social
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constructions. It is based upon Aristotle’s thinking that emerged around

350 BC. After Independance, the new governments had many issues to at-

tend to, and typically considered support of scientific research foreign and

unnecessary (Heilbron, 2003). The United Nations played a significant role

in changing these attitudes towards science and technology. UNESCO rein-

forced the importance of science, with dozens of missions to African countries

promoting science and technology (Heilbron, 2003). Practice in Africa needs

re-discovery/re-definition to engender progress in a way adapted to African

societies. The Kenyan scholar, Mazrui, states ‘A university has to be polit-

ically distant from the state; secondly, a university has also to be culturally

close to society; and thirdly, a university has to be intellectually linked to

wider scholarly and scientific values of the world of learning.’ (Mazrui, 2003).

However, western engineering seems to neglect human realities as emo-

tions, fear and greed. Current engineering skills do not know how to deal with

religion, and guidance from the Bible, Koran, and/or traditional belief sys-

tems. Science falters in the face of ignorance, and the various circumstances

of the wielding of power. Erwin Shrodinger stated

“I’m very astonished that the scientific picture of the real world is very

deficient. It gives a lot of factual information, puts all our experiences in a

magnificient consistent order, but it is ghastly silent about all and sundry

that is real near to our heart, that really matters to us. It cannot tell a

word about red and blue, bitter and sweet, physical pain and physical de-

light, knows nothing of beautiful and ugly, good or bad, God and eternity.

Science sometimes pretends to answer questions in these domains, but the

answers are very often so silly that we are not inclined to take them seriously”

(Schrödinger, 1954).

While urged to focus on particularization of reality, and interacting with

a world with experts, rural engineers struggle to find their social function.

This is in line with Mittelstrass’ findings that state that science is losing

its existence as a social organism with its educational and research respon-

sibilities, and understanding of moral forms or forms of life (Mittelstrass,

2006). Without moral guidance, and explicit exposure of embedded world-

views, western trained skills lack orientation and appear inapplicable in rural

Africa.

Most universities and Institutes of Higher Learning in sub-Saharan Africa
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were built during colonial times. They model Western examples and are

among the key instruments and vehicles of cultural westernization on the

continent (Mazrui, 2003). Leadership styles have resulted from western mod-

els, as an amazing 98% of leadership theory stems from the USA (House &

Aditya, 1997). It seems that the African background is not taken seriously,

not even as a determining factor for the behaviour of Africans. As this

research shows, the rural African community is a much more complex envi-

ronment than is often assumed, while proposed models are often solely based

upon examples that work in affluent countries. Most judgment of perfor-

mance, based upon measuring and evaluation, involves non-inclusive process,

and is happening to rural areas instead of happening with rural areas.

Traditional African views and their daily operations remain unseen, un-

known and mostly misunderstood. It is the same in African legal, cultural,

political, economical and social contexts. Progress is defined through western

eyes and seems to be defined as progress for the West. Khoza, in his book

‘Let Africa Lead’ writes “Those of us accustomed to mixing with outsiders

are used to hearing a few polite and tentative remarks about the problems

of Africa after Independence, followed by an embarrassed silence. Aid-givers

celebrating their selfless assistance to poor old Africa are wont to lay misgov-

ernment and corruption at our feet, like a corpse at a wedding feast” (Khoza,

2005).

Foreign-trained African scientists mention that their discipline-based knowl-

edge and training does not fit the problem-based, and people-centered issues

that exist in (rural) Africa (Gurstein, 2011).

In Macha, needs assessment involved an interactive process of sensiti-

zation, training, and gathering of testimonies (Hoorik & Mweetwa, 2008).

Impact is being discussed, especially on the positive contribution to culture.

In general, needs are recognized as part of the process of sustainable progress,

instead of a pre-set of needs set out at a start, and as target for achievement.

4.3 Skills and Education

For ICT access to have a service life in rural areas, engineering staff are

indispensable, in the same way as, for instance, the medical staff in the

delivery of healthcare. Skilled staff must have appropriate training so that
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they can carry out the work effectively (UNESCO, 2010). The shortage of

skilled staff is particularly acute for ICT as computers are invading rural

areas, especially in education and health, while skilled persons live mainly

in urban areas (Karsenti, Collin, & Harper-Merrett, 2011; Reddy, Purao, &

Kelly, 2008).

Lack of skilled human resource or challenges to its formation hamper the

growth in ICT in Least Developed Countries (Perez-Chavolla et al., 2011;

Schwalje, 2011; Roxburgh et al., 2010; Johnson, Pejovic, Belding, & Stam,

2011; Heinemann, Prato, & Shepherd, 2011; United Nations, 2009; Otty &

Sita, 2011; Kozul-Wright, 2010; Budde, 2011). However, apart from policy

and programme announcements, there are scant reports of practics in rural

areas.

Zambia recognises a shortfall in critical ICT skills required for developing

its information and knowledge economy at managerial, professional and tech-

nician levels for the development, deployment and application of ICT in both

the private and the public sector (Government of the Republic of Zambia,

2005b; Habeenzu, 2010). The national ICT policy calls for the creation of

Centres of Excellence for the research, manufacturing, and assembly of ICT

products, as well as training of ICT professionals (see §3.10.1). Zambia faces

challenges in engendering skilled personnel that can meet the needs in the

local context, especially in technical functions. This is particularly evident in

science education, which can provide the platform for technical training. As

a result, there is a general shortage of technical (and especially engineering)

skills (Government of the Republic of Zambia, 2011a). However, in contrast

with efforts in health and education, in Zambia there are no national pro-

grammes that specifically aim to train engineers for rural areas. Training is

mostly left to the unregulated, commercial markets.

The training needs can be categorized as (Mudenda & Stam, 2012)

1. stakeholders that need to be sensitized and exposed to tools and tech-

nologies. Students typically participate in existing or anticipated im-

plementations throughout Zambia,

2. training in ICT use and operations

3. students who want to seize an opportunity for education, for their own

purposes.
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4.3.1 Education

There is a growing swell of written opinion emerging, showing signs of the

education revolution. For instance, early February 2013, The Globe and

Mail reported from the World Economic Forum meeting in Davos about ‘The

week university (as we know it) ended’ (Tapscott, 2013). One week later, the

Wall Street Journal reported about how the ‘Big MOOC Coursera is moving

towards Academic Acceptance’ (Korn, 2013). MOOC stands for Massive

Open Online Courses. The revolution in educating coincides with the opening

up of access to research findings, funded by public funds (Stebbins, 2013;

Wickham, 2012).

Khan Academy, Coursera, Udacity, the Massachusetts Institute of Tech-

nology (MIT) through Open Course Ware (OCW) serves over a hundred

million students, online, for free. iTunes U amasses a significant repository

of free lectures, via multimedia.

Although Massive Open Online Courses (MOOCs) show low pass rates, a

study shows 98% regard MOOCs as having to some extent exceeded or com-

pletely met expectations (University of Edinburgh, 2013). Australia reported

a significant higher pass rates for contextualised MOOCs (Dodd, 2013). The

MOOCs concepts are still in the conception phase, and provide for opportu-

nities for influence across cultural divides (Stam, 2013d).

Technology disrupts the education system (Chen, 2010). eBooks, appli-

cations on notebooks and tablets could replace textbooks (Traore, Fulton, &

Mambandu, 2011). The end of libraries might be at hand (Zickuhr, 2013).

Students can find most information on the Internet (e.g. Google, Wikipedia)

and use social media to communicate (Unwin, 2009a). Experiences such

as ‘the Hole in the Wall project’ (Mitra, 2003) revealed how access to In-

ternet empowers children to learn. In conjunction with Macha, the course

‘The Evolution of the Internet’ is example of a blended, flipped classroom

education could look like at Masters level, in both Europe and Africa (Oort-

merssen, Stam, & Malichi, 2013). African professionals in the diaspora are

experimenting with eLearning, and some endeavour to open up multimedia

repositories to students in their home lands (Manu, 2013).
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4.4 Tools

Perspectives on how to enhance Social Capital are helped by the concept

of trans-disciplinarity (§2.4). Isolated technological pursuits and single di-

mensional economic preferences do not address the issue of how to facili-

tate significant community involvement. with equal participation worldwide

(Matthee et al., 2007).

Analytical tools for cultural differences come from the work of several well-

known intercultural experts, including Hofstede, Hall, Kluckholn, Strodt-

beck, Carbaugh, and Trompenaars. For instance, Hall pierces cultures apart

in three facets (Hall, 1976; Yeratziotis, 2008):

Context, referring to the extent to which communicators depend on factors

other than explicit speech to convey their messages. Context can be classified

into two main categories, ‘high-context’ and ‘low-context’.

Time. Polychronic time encapsulates the value of human interaction over

a period of time and above material objects. Things happen in their own

time with people performing many tasks at the same time. This is a feature

of a high-context culture. In monochronic time, the focus is on doing one

thing at a time. It is associated with careful planning and scheduling like

time-management. This is a characteristic of a Western civilisation and a

low-context culture.

Space. There are four different senses of space: territoriality, personal space,

multisensory space and reactions to spatial differences. Territoriality relates

to ownership and power. Personal space focuses on unwritten rules that set

how one person should approach another person. Multi-sensory space refers

to unconscious rules that exist as to what is too loud or intrusive. Spatial

boundaries extend to the five senses.

Of course, in practice, the quality of a theory lies in its applicability. The

question remains for determination of community needs: ‘from which culture

to recognize needs?’. The African environment is fundamentally different

from the environment with vetted (peer-reviewed) research (Canagarajah,

1996; Graham, 2012).
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4.4.1 Seminal Literature

Covey, in ‘Seven habits of highly effective people’ identifies: “first try to

understand before you want to be understood” (Covey, 2004). He explains

that, initially, there is a period of observing and listening. This yields a

respectful understanding of what is going on, prior to engendering any action.

In this, there is a need to incorporate various theories, models, and insights.

There is a coherent concept described in ‘Presence’ (Senge, Jaworski,

Flowers, & Scharmer, 2011) and ‘Theory U’ (Charmer, 2009). The posit is

that it is necessary to assure an open mind for fundamenal change, and truly

listen to the essence. That means that one has to take time and the rest to

find out what matters. One listens not with the head, but with the heart,

with the whole being. When the time of insight comes, action follows. This

logic fits where there exists different dynamics in watching and waiting, on

one hand, and fast pace and achieving results, on the other.

Collins, in his book ‘Good to Great’, deals with the question of why some

organisations have achieved substantial transformation and others have not

(Collins, 2001). He unearthed the principle of ‘first who, then what’. First

who prioritises relationship with the right people before one decides where

one goes. Most organisations act the other way around: first devise a strategy

or a plan, then find the people. It does not work. It must be Who first, then

What.

Kotter’s ‘The Heart of Change’ designates “Commitment from the top”

and “Show quick wins” as key success factors (Kotter & Cohen, 2002). Grat-

ton in her book ‘Hot Spots’ deliberates on the reasons why some organisations

or divisions are ‘hot’: why there is a lot of action, happenings, a lot of inspi-

ration, and a lot of achievement (Gratton, 2007). One factor mentioned is a

sense of urgency and excitement by asking questions. These are the ‘igniting

questions’. Questions or comments that make people stop and think, and

then come in action. This method is encapsulated in ‘ideation’.

Systems Theory provides further guidance. Examples include Ackoff’s

book ‘Redesigning the future: a systems approach to societal problems’ (Ack-

off, 1974). It indicates that a business cannot be separated from the system

and the context in which it acts. Furthermore, disciplinary approaches can-

not solve complex business problems. Everything is interconnected and in-

dispensable. The whole ‘system’ is to gain an understanding.
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Lastly, Schein, in his book ‘Process consulting’ shows the need to be open-

minded and participatory in helping those who need help (Schein, 1988). It

is counterproductive to formulate many solutions. The crux is mentorship

to support discovery, self-start, and to deal directly with the challenges and

opportunities.

4.4.2 Cultural Diversity

Trompenaars notes Western countries to have individualistic, linear and

action-oriented cultures mostly (Trompenaars & Voerman, 2009). He ex-

plains that so-called low-context cultures value logic, facts, and directness.

Facts inform decisions rather than intuition. Communicators should be

straightforward, concise, and efficient in telling what action must take place.

High-context cultures, however, value the relational, collectivist, intuitive,

and contemplative. Trompenaars explains this to mean that people in such

cultures emphasise inter-personal relationships. They prefer group harmony

and consensus to individual achievement, while intuition or feelings govern

people. National strategic development goals, like Zambia’s, then include tar-

gets for improved self-reliance and social cohesion (Gomez & Pather, 2012),

and adherence to local perspectives on psychological, cognitive, physical,

socio-cultural and material factors or resources (Eynon & Geniets, 2012).

These cultural differences lead to many different ways of viewing com-

munity needs. For instance, in general, African cultures value a shared un-

derstanding by all in the community (Khoza, 2005). The Ubuntu concept is

the expression of African uniqueness (§1.5.2), and undergirds African Renais-

sance, a key for the post-colonial African intellectual agenda (African Union,

2010).

Without attempting to be complete, a rough overview of cultural dif-

ferences can be helpful. When comparing the Macha Case in Zambia ver-

sus the West, utilising Trompenaars’ dimensions framework (Trompenaars &

Hampden-Turner, 2011). Table 4.4.2 shows the cultural dichotomy.

During needs identification stages, the interests of the stakeholders be-

come manifest through observation and conversations in re-iterative processes

of interaction (Stam, 2013c).
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Zambia the West

Diffuse Specific

Community Individual

Relations (intuitive) Ratio (logical)

Synchronic Sequential

Character (Be) Credentials (Do)

Power Distance Equality

Adapting Controlling

Table 4.1: Cultural Dichotomy Zambia and the West

4.5 African Science

The particular dynamics of historical and geographical specifics and the cur-

rent particular configuration of power, technology and representation, and

the view on user needs, draw from a long western-centric scientific legacy

(Dourish & Mainwaring, 2012). This legacy goes deep, and is often mythical

while formulaic approaches and its reductionalist science is not able to prove

effective in rural Africa. A western-scientific approach to determine com-

munity needs in a young field like ICT involves a range of dilemmas (Stam,

2012c). From the observations done during this research it was derived that

African and Western scientific expressions differ as antonyms. Table 4.5, re-

produced from (Stam, 2012c), presents the antonyms as observed in Zambian

practice.

This is a preliminary table, which may be seen as over-generalized. How-

ever, it highlights the diverse experiences of scientific operations and realities

from different perspectives.

4.6 Strategy within the Community

Devising a strategy for ICT access with a rural community is a tantalizing

venture. Participatory strategy design, involving the community with an a

critical ethnographic approach can yield strategy components that are not

necessarily aligned with mainstream strategies.

A strategy relates to a plan of action designed to achieve a particular goal.

It derives from the Greek word strategia, meaning ‘generalship, office of the

general or commander. However, there is no standard definition of strategy
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African Science Western Science

Limited Data Abundant Data

Discursive Non-discursive

Communities Institutions

People Focus Text Focus

Stigmatized Proud

Foreign language Own language

Deprived Funded

Foreign from Greek thinking Assimilated Greek thinking

Seeking mediation/unity Seeking criticism

Big Picture Specialization

Unnoticed Respected

Not-authoritative Authoritative

Aims at relationship Aims at growth

Respects boundaries No boundaries

Respects teachers Respects scientists

low quality 1st, 2nd education high quality 1st, 2nd education

Table 4.2: Science Antonyms, as observed in practice

(Mintzberg, 1987). Porter links strategy with terms of being competitive

or being different from competitors (Porter, 1998). Others, like Andrews

or Chafee see strategy as a ‘utilitarian pattern of decisions’. Steiner links

strategy with the works of top management (Steiner, 1997). In his view,

strategy addresses issues of

• directions of purposes and missions

• what are the ends

• what should be done to achieve them.

Bolden and Kirk pose that strategy involves relational, critical and con-

structionist perspectives (Bolden & Kirk, 2009). This angle is the main thrust

in African leadership theories. Mbiqi’s poses the need for synthesization of

values, and vision, by opening up communication and establish relationships,

release of productivity, and integration (Mbiqi, 1994, 2005). Khoza shows an

inclusive strategy process, explicitly based upon Ubuntu philosphy (Khoza,

2005).

Mazrui (Mazrui, 2003) suggests that an African intervention strategy

necessitates:
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• de-colonising modernity by seeking cultural nearness to African society

• diversifying the cultural content of modernity, moving from a multi-

national cooperation to a multi-cultural cooperation

• reversing the flow of influence back into Western civilization.

The emerging strategy is ‘a complex web of thoughts, ideas, insights,

experiences, goals, expertise, memories, perceptions and expectations that

provide general guidance for specific actions in pursuit of particular ends’

(Nickols, 2000).

4.7 Balancing Findings with Literature

Knowledge translation – putting research into action – is one the current

thrust of global research, e.g. in health (Grimshaw, Eccles, Lavis, Hill, &

Squires, 2012). Many projects fail to attain this and although ICT im-

plementation, is big global business (Pandiath, 2013), there is very little

evidence of its effectiveness. Yet, determining ‘what works and why is in-

creasingly important if implementation of ICT is to contribute to quality of

life (Walshe, 2007). Whereas current research trends are towards quantita-

tive methods, there is a growing recognition that such methods are limited

when it comes to exploration of complex social interventions such as imple-

mentation of ICT in rural Africa (Yardley & Dornan, 2012). In such cases,

deeper, richer and more contextually-driven qualitative studies are needed

(Walshe, 2007), incorporating, for example, ethnography and the case study

approach described in this study, and amended PAL/R research methods.

Such approaches can provide evidence of effectiveness which is also consis-

tent with African Ubuntu philosophical perspectives premised on reciprocity

and dialogue (Stam, 2013c), Yet there is a dearth of any such reported stud-

ies, including from Zambia, where government plans for up-scaling of, for

instance, education or health do not yet embrace the scope of ICT access in

leveraging this (Government of the Republic of Zambia, 2008).

Increasingly, too, there are question marks over the value of externally-

imposed initiatives. At best, these tend to fail when foreign aid is withdrawn.

At worst, they can be positively harmful, due to the cycles of dependency and

debt which they tend to create (Moyo, 2009). They can also smother unique
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African contributions, detracting from global recognition of local cultural

strengths like reciprocity, collaboration, strength, capacity for ‘doing more

with less (Gade, 2012; Stam, 2013c). These are qualities which the world

increasingly prizes. Yet, aid projects continue to adhere to restrictive, rule-

based approaches which are at odds with local cultures. Without genuine

cross-cultural collaboration, including engagement with local partners, and

understanding the realities of rural areas, addressing local needs will remain

elusive.

Community-driven projects are rare and there is very little evidence

of how technology aligns with, and/or reflects, local needs and processes

(Sheneberger & Stam, 2011; Stam, 2013c). Where such projects do exist,

as at Macha, they can be powerful tools for engendering social capital and

encouraging long term sustainability. Macha realized their desire for inter-

net access, through a combination of local Ubuntu philosophical approaches

(dialogue, reciprocity, and a ‘just do it’ collaborative mentality), together

with ‘western’-style ‘thinking’. Within Ubuntu perspectives, community de-

velopments tend to be horizontal (across individuals and groups), as opposed

to vertical (hierarchical) western-style approaches (Stam, 2013c). They are

also inclusive in nature, involving whole communities and committed local

leadership. Even so, developments can be fragile and the type of long term

external partnerships found at Macha, based on expressed local need and or

interest are both valuable and mutually satisfying.

4.8 Summary

In Macha, ICT access was achieved through 10 years of PAL/R cycles. The

‘looking’ phase involved observations in many meetings, also in education,

health, and research. ’Thinking’ involves orality dwells in the ‘here and

now’. ’Action’ is swift and wide and involves building of agency (e.g. digital

literacy).

Involving chieftainship is integral to understanding of needs. Understand-

ing of technological needs involve a particular array of issues, involving land,

language, religion, colonialism, etc. They are problem-based and people-

centered, involving interactive processes.

No national programs exist to train engineers for rural areas.
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African and Western scientific expressions differ as antonyms. Subse-

quently, the value of (western) externally-imposed initiatives can be ques-

tioned. They can detract from local cultural strength. However, evidence

derived from community-driven projects are rare.



Chapter 5

Findings in Macha that Inform

Strategy

Previous chapters describe the research, explain relevant definitions, depict

the lived practice and determining of community needs. This chapter ex-

pands on the research question “What evidence informs a strategy for

ICT access in rural Zambia?”. It describes them by expanding the con-

textual findings of the environment, the political, legal and economic and skill

constraints. Then, the chapter presents the study findings within the cul-

tural realm (labelled ubuntu, orality, relatio, and dominatio) and ends with

an exposure of findings in the fields of education and health, and practises

of holism, social innovations and more.

5.1 Macha Case

Until 2003, the village of Macha had little to distinguish it from any other

remote, rural Zambian community. As a result of the processes described

here, the Macha community has access to ICTs. This remarkable trans-

formation has come about through the passion and drive of talented local

‘users’, many of whom emerged from the rural environment itself. As an ex-

ample of this community-driven ICT access, Macha Works represent a proof

of concept that achieving ICT access, and thus use of the internet in remote,

rural Africa, is feasible. It shows good potential for long term sustainability,

adhering to the concept of sustainable progress (Oortmerssen, 2007). The

case study shows the effect of ICT access, e.g. on education, health and

77
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personal development, with implications for service improvement at Macha.

Also, there is proof-of-concept of its applicability for replication at other

settings in rural Zambia.

The overarching issue for rural areas is the question of whether Western

solutions enforce further dependency on the Western technologies and the

Western way of thinking. Africa already suffers under various forms of pa-

ternalism and dependency. A challenge is how to strengthen African dignity

through advances of ICT access in rural areas. Existing technologies em-

anate from hegemonic western view points, based on reductionist scientific

assumptions and traditional capitalist economic models.

The ubiquitous availability of computing can be seen to strengthen colo-

nial thought (Dourish & Mainwaring, 2012). Engineering is rarely contextu-

alised for Africa. The Macha case shows that by the interplay and alignment

of the causal powers of the different entities, involving all stakeholders, en-

tities, and other groupings, that local alignment is possible and a period of

progress leading to ICT access can be sustained. However, effectiveness was

hampered when there was a lack of knowledge sharing, limited mentoring

due to few experienced mentors, due to insufficient education facilities. Fur-

ther difficulties were encountered when a short term focus emerged, due to

low levels of local legitimacy of development strategies, low effectiveness of

formal institutions, and during times of paternalism or relying on weak or

non-existent formal dialogue mechanisms (Leautier, 2011).

5.1.1 Examples in Education

Right from the introduction of ICT access, it was observed that the internet

use links in with education. First adopters used the internet for educational

purposes mainly. Indeed, the online survey revealed that after 7 years of

ICT access in the rural community, 71% of respondents were using the in-

ternet for learning (Johnson et al., 2012). Both medical doctors in the local,

rural hospital studied for Master of Business Administration (MBA) in the

UK, through the internet. Also, ICT access to education in the rural village

empowered women (Biggs & Zambrano, 2013). ICT access utilised for educa-

tion had a direct impact on role modeling. In 2004, the first person to utilize

the opportunity to study online was Mrs. Esther Kalambo who aspired a

leadership role in the clergy. After gaining a formal divinity degree through
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studies through the internet, she was allowed into a position of leadership.

In rural Macha, the internet facilitated sustainable progress for her work in

‘peace and reconciliation’ and her church denomination at that time.

5.1.2 Examples in Health

ICT access proves crucial for remote health care sites like HIV-clinics where

ICT facilitates more efficient handling of patient data within a rising demand

for palliative care services (Kamanga, Moono, Stresman, Mharakurwa, &

Shiff, 2010). In particular, Macha Works trained, local ICT experts have

facilitated introduction of the new Smart Care electronic patient record sys-

tem, including integrating Macha ICT developments with associated clinical

protocols on, for example, ART uptake and HIV/ADIS referral (Mudenda &

Stam, 2012). Local community members, trained by LinkNet, now contribute

to maintenance and upkeep of health systems in Macha.

Recognition enables stakeholders to identify relevant talent appropri-

ately. The unavailability of national accreditation of locally trained engi-

neers, needed for doing work for the government stood in the way of doing

work for the Zambian Government by Macha trained engineers (Mudenda &

Stam, 2012; Hislop, 2012).

ICT access in Macha is crucial in continuing professional development

for health care staff at Macha. In 2008, the Macha Works’ case provided

for contributions to the Zambian Government‘s plans for scaling up training

capacity in rural areas (Government of the Republic of Zambia, 2008). At

that time, Macha School of Nursing trained 60 students over a 2 year pro-

gram, with 30 yearly graduates deployed to fill workforce gaps across Zambia.

Macha Works proposed, and consecutively deployed ICT to help double this

to 80 graduates a year without adding to teaching workloads.

Macha Hospital management mentioned that internet access is a major

factor in workforce recruitment and retention. ICT access is almost a prereq-

uisite to attracting skilled staff, as evidenced by mounting pressure on staff

housing at Macha Hospital, compared with other rural centers. ICT access

is regarded a ’non-monitory’ incentive (Stam, 2006b).

As a result of internet access, the hospital also attracts visits by national

and international health experts to the benefit of local staff development and

improved service delivery. Similarly, international volunteers (doctors and
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nurses), who fill major staffing gaps, demand ICT and internet access, and

its availability can be a vital factor in their choice of Macha as a health

placement.

5.2 Contextual Findings

Rural African communities often lack the opportunity to meet economic,

social and other standards of well-being. This manifests through the inability

to earn enough income to meet material needs, to speak up for the community

and oneself, to maintain continuous education, and strengthen a sense of

social and cultural affiliation. Lots of African professionals experience the

equivalent of a poverty trap involving

• low productivity

• lack of (access to) relevant information and education, affecting em-

ployability and access to opportunities

• gender issues

• lack of employment

• health issues (e.g. HIV)

There appears to be two societies operating side by side (Haggard, 2013).

One society speaks the language of the former colonizer – mainly English –

and works in a society that refers to ‘English-behaviour’. This is a literature-

enabled society, mostly in formal employment, and is a small minority in rural

areas. The other society, where people speak the indigenous language, acts

principally within orality (Stam, 2013c). Consequently, the use of western

language is hampering local progress (Mitchell, 2013). This study observes

the need for the contextualization of access to information and knowledge by

the use of languages known to the majority of the population, not necessarily

exclusively, but alongside languages like English (Chumbow, 2005).

ICTs emerged from a Western-centric worldview and mind frame (§3.8.2).

The Macha case shows this mind frame is be far removed from the mind

frames - or the expressed memes - of rural areas. Viewed from the Macha en-

vironment, research and development seem to empower Western accademics
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or companies only1. In Africa, implementation of ICT access in rural areas

involves interaction in complex and segregated societies, many languages and

cultures. Macha Works associates signal not knowing how to stay involved

in Communities of Practice beyond Macha, or miss the invitations to do so.

The Macha case shows Western-based products and services to be difficult

to understand or use in the African setting. The list of technology challenges

is relatively well researched and published (Gomez et al., 2012).

ICT engineering requires advanced skills, limited in Zambia. As a result

there is much international interaction in sourcing, training and using ICT

products and services. Almost without exception, ICT engineering involves

socially constructed artefacts and training from a foreign culture and context.

Apart from many technical constraints, this study observed over over-

arching constraints to ICT access that break down into

• environmental constraints determined by environmental challenges spe-

cific to rural areas such as unreliable electricity or supply chain logistics.

Rural inhabitants have little control over these challenges

• skills constraints caused by the lack of availability of trained ICT prac-

titioners as well as the process to train and equip these practitioners in

ICT

• cultural constraints that deal with the complexity of using, installing,

maintaining and carrying out ICT operations in the context of African

culture. Examples: perceptions of time and resources, roles and au-

thority and the role of oral tradition versus written tradition.

5.2.1 Environmental constraints in Macha

The constraints described in this section highlight the effect of the context

on ICT access. Local users have little control over these constraints although

some, such as electricity and regulation, may be able to be addressed over

long periods of time.

1Based upon review of numerous research relationships between Macha Works and

Universities and Applied Research institutes in the West (2006-2012)
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Geographical constraints

Distances between towns are far, with the surface of Zambia equalling the

size of Turkey (EU) or Texas (USA). Travel often spans a number of days. If

one looks at the travel times between one end of the country and the other

end, Zambia can be perceived as being larger than the USA. Road travels

are tedious and dangerous, with frequent breakdowns, delays, and accidents,

sometimes leading to loss of life. The costs of transport to and within rural

areas are high and time-consuming (Dijk et al., 2009). Road travel encoun-

ters numerous bumps: a step counter measured over 25,000 ‘steps’ during a

car journey from Lusaka to Macha. Sensitive ICT equipment often breaks

because of this onslaught. Vehicles are normally filled to capacity. People

might sit on top of equipment.

Dust is common in Macha and the IT support team often cleans fans to

remove dust. Other difficult environmental challenges in Macha are extreme

heat in summer with periods of rain, lightening and strong winds.

Infrastructural constraints

Electricity remains a vital constraint in rural areas. Electricity is either not

present, or, if it is provided, is unreliable, with power failures and voltage

surges or brown-outs being common. It is not only the availability of the

electricity source, but also the issue of sharing of electricity that plays a sig-

nificant role. When bringing electricity for ICT into an area that previously

was without electricity, this raises questions as to the priorities for use. The

case study saw cases where meeting the needs for electricity of the hospital

or the chief might be regarded as of a higher priority than use for ICT or

the needs for ICT equipment. Back-up procedures also raise questions in the

community. For example, when the mains power is interrupted, why would

only ICT equipment be provided with uninterrupted power?

There are no standards for the equipment coming into rural areas. Varied

lots of donated and purchased equipment arrive, containing all standards,

and various levels of ruggedness and susceptibility to dirty power. Standard

Uninterrupted Power Supplies (UPS), which are meant to protect equipment

from energy disruptions, do get easily damaged in their duty as first line of

defence.
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In practice, solar equipment proves difficult to source. Solar technology

is plagued with batteries issues as they falter due to high temperatures and

abuse. Battery replacement require specific efforts in the sourcing of funding,

acquiring the right batteries, and setting up travel resources to remote places.

Solar installations typically involve much equipment that necessitates specific

training of engineers. Further, solar panels are vulnerable to physical damage

or theft.

Figure 5.1 shows a time line of power failures in Macha during 2011. The

y-axis shows the duration of the power failure. Figure 5.2 shows that, on

average, the period between power failures is about 1 day, but this is skewed

by the fact that when power is restored there are often repeated failures. The

cumulative distribution function (CDF) of the duration of power failures in

shown in Figure 5.3. The average duration is approximately 1 hour but 10%

of power failures do last longer than 12 hours. The longest power failure in

the data set was 2 days.
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Figure 5.1: Timeline of power failures in Macha.
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Figure 5.2: CDF of time elapsed between power failures in Macha
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Figure 5.3: CDF of duration of power failures in Macha.

The constraints on providing for housing, or offices, in rural areas are

severe. When young people are perceived to have a job, they are expected

to fend for themselves. These include: providing for own shelter, providing

for own necessities of life (food, soap), contributing to the upkeep of (aging)

parents, and contributing or providing for the school fees and upkeep needs

for family members at school or without a job. So, when involved in ICT,

(young) persons will be expected to take care of their own needs, including

shelter, and of their next of kin.

Government institutions in health and education commit to provide for

housing for its staff in rural areas. That means there is an explicit expectation

of employees that an institutional employer provides for shelter for free or

very low cost in rural areas. If housing exists, almost all is built to facilitate

housing of health, education or government personnel. Building new housing

in rural areas has been at a virtual standstill since Zambia’s independence

and nationalisation of mission activities.

The chief regulates land allocation in the areas under his/her jurisdiction.

The chief does not usually provide land to those not born and raised in the

community. Alternatively shelter can be built upon subleased lands. Ac-

quisition of title deeds or subleases, when possible, involve lengthy processes

without guarantees of assurance, or success, or continuation.

Sources of funding for building activities are sparse. National banks do

not provide for mortgages or loans in rural areas. Financial literacy is low.

High interest, short period private loans from banks can be available with
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institutional involvements only, effectively making it a private loan from the

institute instead of the bank.

5.2.2 Political and legal constraints

The regulatory practice encountered is not conducive to widespread scale-

up of ICT in rural areas. Although regulations do exist, their execution is

constrained by national issues, like parliamentary approval of procedures or

amendments, unclear executive powers, frequent changes of political envi-

ronments, or pending or threats of law suits by international corporations

(Habeenzu, 2010). In practice, the status and implications of regulations,

licencing procedures, and progress are known to the beholder only. They

necessitates frequent and personal interactions with authorities (in towns) to

achieve a form of understanding.

Universal Service Fund (USF) collection is part of the work of regulators

in many African countries (Calandro & Moyo, 2011). The process for dis-

persal of Universal Service Funds is not set in clear procedures, nor are the

procedures known (Ladcomm Corporation, 2013). ZICTA’s Calls For Pro-

posals go unnoticed in rural areas as newspapers do not reach these areas.

The periods between agreements in meetings and tangible disbursement of

funds are unclear. Processes can take several years and many regular visits

to monitor and entice progress, without assurance of success.

Policies are drafted by visiting consultants with different national back-

grounds. These policies are not necessarily harmonized. Drafting processes

often value inclusiveness and allow room for expressions of all co-operating

partners, mostly exclusively urban based. Resulting guidance contains views

constructed in foreign cultures. Therefore, texts exist without operational ef-

fect or impact. In practice, implementers seem not concerned by the resulting

discrepancies. Prospect tension is mediated through knowledge exchange and

interaction through personal relationships.

Property issues and access to physical infrastructure do provide for con-

strains. When ICT equipment is behind a door at someone’s property, how

to gain access to the equipment is an important issue. Acquiring the physical

key might be a challenge due to different perception of time, power-distance

between actors, or transport issues.

With limited availability of ICT, there is limited exposure, limited chance
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to connect, and, in practice, lack of awareness of benefits and stimulus and

market.

Defacto, rural areas represent a supplier-driven market. There is only a

very limited amount of ICT suppliers, many of whom are often reluctant to

supply to a rural entity. There are no economies of scale. ICT access in rural

areas is set in an early adopter situation, with high prices, supplier demands,

and limited after-sales services. Exposure to rural demonstration projects is

limited, as rural-to-rural exchange is rare. Further, existing facilitators in

rural areas are not conversant with the emerging ICT access yet.

Sourcing and maintaining equipment is often a chicken-and-egg conun-

drum. To get equipment that facilitates communications, one needs to use

communications, and when ICT equipment fails, one needs to be able to

communicate. At LinkNet, associates travelled in search of areas with phone

coverage to be able to communicate with the support unit in case of failures.

Restoring vital satellite links necessitates expensive international calls and

lots of prepaid scratch cards to reach Network Operations Centres on other

continents.

5.2.3 Economic constraints

Providing ICT access in rural areas, especially landlocked countries such

as Zambia, is very costly, with very high monthly connectivity costs and

high costs of equipment. Finding suppliers from a rural African base is a

challenge, while there is little desire by suppliers of connectivity or equipment

to supply to rural areas due to economic rationalisation or environmental

realities. Suppliers for ICT equipment and solar technology are concentrated

in Zambia’s capital. Their pricing is higher than in western countries, due

to a limited supply and an affluent NGO sector committed to adherence to

administrative procedures, e.g. acquisition and comparison of quotations,

instead of absolute costs.

Prices for satellite connectivity have gone up steadily since 2004. This

combines with the fact that an average web page size in 2012 is 68 times

larger than the average size in 1995 (14.12 kB in 1995 (Domenech, Pont,

Sahuquillo, & Gil, 2007) and 968 kB in 2012 (Souders, 2012)). In 2004,

a 128 kbs committed information rate (CIR) downlink and 64 kbs uplink

was available for USD 1,400 per month. This equals to USD 11,200 per
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Mb per month, excluding purchase of equipment, and involves a one year

commitment. In 2011, an 8:1 contended bandwidth with 512 kbs downlink

and 128 uplink involved USD 1,100 per month, equating to USD 17,600 per

Mb per month for a one year commitment. Prices are little known as they

are not readily available, involve a complex mix of committed information

rates, contention rates, burst allowance, data caps, fair usage policies, and

commercial confidentialities. In practice, information provided from rural

areas is approached with apprehension and prejudices.

Terrestrial connectivity, a rarity in rural Zambia, is priced around USD

5,000 per Mb (CIR), although a minimum contract commitment is on E1

(2 Mbs). Delivery times are between a couple of months and several years,

and involves co-ordination of many (fixed line) equipment and transmission

network carriers. Mid 2011, leadership of a major Zambian ISP explained

their own bandwidth acquisition price to be over 400 times a comparable

western setting.

Whole-sale contracts are practically impossible due to the fragmentation

of the user base, the large distance between suppliers’ offices and rural areas,

and the international corporations. Negotiations invoke distant leadership in

far-away countries. In practice, for people in rural areas it is unfeasible to

interact with the corporate world.

Linknet attempted to recoup costs of connectivity using a voucher sys-

tem. This allows users to buy fixed amounts of bandwidth per month. When

Macha was connected through a 256kbps VSAT-based connection at USD

1,400 per month, LinkNet was able to recoup connectivity costs through a

user base that reached 300 users per month at times. However, Internet re-

sponsiveness became very poor during peak usage times to the point where

a single web page request could take more than a minute to load, although

showed a strong feedback loop between network performance and behavior

(Johnson et al., 2011). During 2011, the internet link was upgraded to 2

Mbs. Thus service improved and allowed further expansion of the wireless

connectivity to a wider geographical area, although already three months

post-upgrade, change in usage resulted in degradation of performance (Zhel-

eva, Schmitt, Vigil, & Belding, 2013).

Over the period 2004-2011, international partners and affluent users grew

incredulous about pricing and performance, and distrusted reported delivery
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times of bandwidth improvements. While some could afford the USD 30 for 1

GB LinkNet charges to recoup costs, and although performance did improve,

affluent users turned away and low income users started blaming LinkNet of

profiteering. Hence there exists a tension between low performance and cus-

tomer dissatisfaction at lower cost, and unaffordability and the consequences

when connectivity improves and costs rise.

Funding to build and support communication infrastructure, especially

donor funding, comes in leaps and jumps. It is often tied in with conditions

that involve fixed periods and dates. Stipulations of having to spend budgets

before a certain date complicates activities in rural Africa. National funding

involves continuity issues as political parties or heads of ministries change.

These constraints are especially challenging in rural areas where more than

five years could be needed for a local rural community to begin to to build a

critical mass to incorporate the benefits provided by ICT access.

5.2.4 Access control

Due to the lack of understanding of technical equipment and processes, net-

work usage parameters, and bandwidth use of different applications, users

besiege the LinkNet helpdesk. When problems arise, blame is placed on a

person rather than on underlying technical or systemic issues, in line with lo-

cal culture. An example of this would be the Internet voucher system used to

control access to the internet network in Macha. The voucher system makes

use of printed access codes on a standard laser jet printer (Figure 5.4). In the

absence of other means of printing, the user code and pin code are printed

on A4 sheet of paper.

When users activate their voucher, all processes using internet on their

device, e.g. a PC, begin to deplete their amount of available bandwidth.

Common processes that deplete vouchers rapidly are automatic operating

system updates and virus updates. Users are often unaware that these pro-

cesses are active and a common complaint is from users claiming that Linknet

produces fraudulent vouchers with less than 1GB available. For users, this

influences their cost/benefit perception. As ICT access for individuals is very

expensive, in their efforts to find a remedy for perceived harm, blame-games

endeavour to shame and isolate individuals or an organisation. Also sharing

of login details among users can result in blame heaped on individuals or the
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Figure 5.4: Macha Works Internet Voucher to gain access to Linknet
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organisation.

The voucher system was designed for a western, individualized access

paradigm where there is an abundance of connectivity and the relative cost

and value of connectivity supplied is far lower than in African rural areas.

Hence little conceptualization went into culturally appropriate design, ad-

ministrative processes, and safeguards. Improvements could see users choose

user profiles on gateways that block certain common bandwidth-depleting

services from accessing the Internet, display remaining bandwidth in real

time in a browser window and attach access codes to a person by SMSing

access codes to mobile phones. The issue is to find a local skilled person

to design and implement locally-appropriate solutions (Johnson, Belding, &

Mudenda, 2013). An outsider might continue to make inappropriate assump-

tions governing the design. Hence it is vital to raise local talent to the point

where locally appropriate solutions are researched, developed and produced

by local people.

5.2.5 Skill constraints

There is a clear need to establish engineers like hardware specialists and

software specialists for rural areas. This necessitates development of pro-

grammes and institutions. Macha‘s case shows that continuing engineering

education is needed to maintain knowledge and skills, especially for young

persons. Continuous education informs leadership of new developments in

engineering and its management. E-learning provides for training platforms,

leveraging the use of ICT when established. Further, participation in Com-

munities of Practice provides for a network of people who share a theme, craft

and/or a profession. Through these networks, for instance over Facebook,

engineers in rural areas learn from each other. Communities of Practice sup-

port development, standardization, and dissemination of knowledge (Lave &

Wenger, 1991).

Unfortunately, the knowledge base for engineering solutions is mostly

based outside of the continent. Research and evidence is discussed outside

the country, or outside the continent. Local research is not scientifically stim-

ulated or is little involved. This issue is compounded by a dilapidated basic

and high school infrastructure and relative low quality of primary education.

Difficulties of doing research in resource-limited environments or with
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African universities are little understood, although some reports have been

published (Brewer et al., 2006; Holm & Malete, 2010; Stam, 2012a). Little

effort is being made to assimilate the findings in practice.

5.3 Cultural Findings

The rural African culture shows distinct characteristics that influence strat-

egy. These characteristics center around the community’s aim to interconnect

people through a continuous integrated development within a setting of re-

spect and dignity and reconciliation. Daily activities focus on collectivism

and solidarity, communal enterprise and testing of the legitimacy of leader-

ship, while involving participatory decision making and consultation as value

orientation, and spiritualism as a moral basis.

5.3.1 Ubuntu

Ubuntu underlies the structure of Sub-Saharan African language and culture

(§1.5.2). Practical implications for organisations and change theories have

been explored in literature, albeit sparsely.

In the field of ICT, engineers create and handle goods and services that

are expressions resulting from a political, value-laden act (Feenberg, 1991).

Westerners still design most technologies, from a base within powerful com-

panies oriented to maintain and increase their dominance in the technology

world (Brito et al., 2010). Generally, these technologies do not align with

Ubuntu. They mostly serve the values of Western cultures. When such tech-

nology is used, the community does question the social changes. These might

be perceived as imposed instead of requested.

A more widespread knowledge of Ubuntu can revolutionize the way that,

for instance, technology is viewed and designed. This can lead to new ways

of interactions of ‘the World-of-Things’ with the ‘World-of-Humans’, with

products of services consequently designed, produced, and utilized in cocre-

ation, collaboration and community. Likewise, Ubuntu knowledge and skills

can influence governance, legislation, and more.
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5.3.2 Orality

The rural African society is based on interactions utilizing oral discourse. One

can observe how community members regard verbal interaction as valuable.

Among others, orality offers the unique ability to assess comprehension and

effect instantly (Stam, 2013c).

Orality ensures the social cohesion of the African civilization. However,

there is little that expounds on this subject from the African continent. In

the mean time, a ‘second orality’ is emerging, instigated through pervasive

computing, omnipresent telephones and a video culture. Benefits can be

expected by using oral characteristics in research and development for future

services and products for the Bottom of the Pyramid.

In Macha, observations from an extraneous perspective invariably men-

tion a lack in written communications. From a North American and Western

European intellectual hegemony, this practice is explicitly or implicitly at-

tributed to a lack of introspection, of analytical prowess, and of concern with

the will (Ong, 1982). There appears to be considerable anecdotal agreement

among researchers in most fields that use of software, paper, and rational

methods - textualization - is mandatory for good engineering. Other methods

of interaction, data storage, processing and retrieving are severely criticized

and their existence is often overlooked, or even rejected (Engels, 2009).

Community members mention that one of the advantages of verbal com-

munication is its efficiency. Information exchange takes place faster than

the speed of writing/reading (possibly ten times faster (Chafe, 1982)). Ver-

bal interaction is instant and offers the ability to assess comprehension and

effect.

Memories of the people observed in rural Macha are formidable. The

manner in which data is stored can be designated as ‘remembrance of the

event as it transpired’. The existence of data was regularly tested by inter-

viewing the persons to retrieve and re-assess the information. In practice,

all data, including all IP-numbers of the network, are stored in people minds

and retrieved through personal interaction.

Although many profess interest, observation shows that many researchers

are ignorant of the indigenous system that helps hold the rural community

together. For outsiders, cultural expressions in every day rural life are often

baffling (Harden, 1991). Getting acquainted with local traditions, and how
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to interact with them, is a time-consuming exercise. Interactions are not

necessarily acquired through a course or reading a book. Most foreign visitors

testify that visiting rural areas is a transformational experience. However,

for most, lessons learned fade within weeks after return into more affluent

areas.

The social constructiveness of science and technology, languages and lit-

eracy, and research methodologies are underrated. Their cultural specificity

and their reflection in power relationships and domination, and its dichotomy

in practice, for instance expressions in orality, are significant. Engineering

and science mostly omits, or even excludes, the excitatory potential and use-

fulness in oral data. Cultural specificity of text-based, English-language and

overly rational methodologies are ill-suited for interpreting realities in rural

areas of Africa. It was observed that the inhabitants in rural Macha do not

often interact with texts and rural areas have highly regards for the necessity

and value of personal contact (The Nielsen Company, 2013). For access to

written information, e.g. forms, laws, procedures, maps, or letters, personal

relationship is required always.

Observation of cross cultural expressions show that in general much of

written language functions to establish a subtlety and formality which West-

ern oral communication has disposed of in favour of direct, clear transmission

of ideas. The case in rural Zambia is different, in that the oral traditions do

not reject such subtleties, but rather are littered with subtext and diplomacy

to maintain the delicate balance of social norms (Stam, 2013c).

With the majority of the economy being in the informal, unregulated

sector (Gewald, Hinfelaar, & Macola, 2008), publicly available, quantitative

data needs appropriate interpretation. Most data is taken from realities in

urban areas only.

5.3.3 Relatio

Rural African communities harbour duality in their local economic systems.

In Africa, parallel economic systems exist, each addressing the basic ques-

tions of choice and resource management (Sheneberger & Stam, 2011; Stam,

2012b). One is a traditional rational Western system, the other a relational,

communal African system, the Relatio-economy. In the Relatio economy, the

distribution of goods relies on the level of relationships, how one is interwoven



CHAPTER 5. FINDINGS IN MACHA THAT INFORM STRATEGY 94

with the other. It recognizes that we are linked in our sphere of influence, in

our extended families, in our communities, in our nations; de facto in all our

relationships. History matters. The local community allocates resources in

macro-economic terms, by satisfying the relationship-equivalents of banking,

markets, and regulation. The majority of micro-economic actions under-

taken by those of the Relatio mindset is working towards long-run stability.

The African experience - due to the instability of environmental, political,

medical, and other factors - demonstrates the utter unpredictability of the

short-run. One’s long-term security, however, is limited only by the aggre-

gate life-span of every member of the community to whom one is connected.

In practice, such a paradigm discourages a rampant individualism or compe-

tition.

Of course, to be successful in our building of relationships - to support

peace in a more and more connected world - the primary means of resource

allocation in the local context must be understood. Without that under-

standing, developments managed exclusively through a Western understand-

ing of economic rationality makes limited progress only. Such development

de-stabilizes the community. Without an active membership in the Relatio

economic model (that is to say ‘in the community at large) the effective-

ness of even financially sound projects is severely limited, certainly at the

‘Bottom-of-the-Pyramid’. Without making efforts to display character and

actively invest in the social market, the take-up rates and acceptability of

the best researched projects can be cut short. Without the submission to,

and respect for, social hierarchy, the most promising developments can be

restrained.

This research observed that much developmental support provided to ru-

ral areas is spent and distributed according to insights from classical economy.

Investment capital is provided with the expectation of the making of a profit

over time, allowing to sustain the activity and possibly re-invest part of the

earnings back into the entity. Invariably, this foreign model fails.

Resources depreciate and often the local economy is disrupted for a sig-

nificant period. The classical economic models look at a human being as a

homo economicus, making rational decisions about expenditure, consump-

tion, production and investments. However, this study shows that in rural

Africa it is not ratio that is the determinant of choice. It is relationships and
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social cohesion, for which the term relatio is coined.

The nourishing and enhancement of relationships is an intuitive and nat-

ural form of building capital for future needs, considered to provide for more

security than material possessions do.

5.3.4 Dominatio

Dominatio is about how Africa has dealt with, and deals with, social injustice

and domination. Shining examples like Nelson Mandela, Kofi Annan and

many other famous African leaders, and the underlying notion of African

Renaissance (§4.4.2). ‘Outsiders’ revere this aspect of African society; where

against all odds and tantalizing historical facts, in daily practice most people

live in harmony and mutual acceptance. The work of the South African

Truth and Reconciliation Commission stands out as a prime example of the

importance of working towards peace. It shows examples of instruments of

reconciliation. There is no future without forgiveness (Tutu, 1999). The

community gets no solace from the isolation of extreme individualism, de-

construction and de-contextualization of reality (Feenberg, 2005).

The study observes that rural community members, whether in or out-

side of an organisation, put the aspects of interpersonal relations at the

highest priority. Community interactions, in whatever format, e.g. par-

ticipatory community discussions, formal community meeting, or functions,

are prioritised over any other activity. There is a continuous conversation,

with attentive and perceptive listening, aiming to establish social acceptance

through a basis of relationships. Its aim was to reach maximum control over

ideas, developments and improvements by the community. However, life in

resource-limited rural Africa is harsh, with much jealousy. Power is often

wielded in a mix of open, shrewd, or mischievious ways. There is a complex

system of power relations, and the existing situation depends on a wide range

of active relationships. If certain relationships change, the strength of the

equilibrium is affected, and an-other position of equilibrium must be sought

out. In the best case, management resembles more an activity of dealing

with the distribution of pain over the distribution of resources.
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5.4 Holistic Approach

The issues of capacity development and definition of progress are huge and

complex (§). Further, this complexity grows continuously since, in the net-

worked world, previously independent systems are increasingly interacting

(§3.3). Thus, risks continue to grow, with chances of system failures increas-

ing in frequency and severity, even in synchronisation; it becomes progres-

sively more difficult to predict outcomes of interventions or courses of action

(Leautier, 2011).

Being of holistic nature, the integral approach recognised in Macha bases

itself on the recognition of human agency as a part of a developmental model,

and its effect of changing life conditions. In order for the local community of

Macha to develop, space was held for change to come (Bets, Stam, & Voorho-

eve, 2012). By the mentor taking a guiding instead of leading role, working

from a higher purpose with different horizontal projects simultaneously tak-

ing place in the fields: health; education; infrastructure; communication and

community, and not telling people what to do, local talent and initiatives did

emerge (Stam & Oortmerssen, 2010).

Transformational change involves the local community to evolve from be-

ing reluctant to change, to being willing to change, to being capable of change.

Or in other words, from being a closed community, with its thinking frozen in

its own value system and seeing no (external) need for change, to an arrested

community, willing to change but still with barriers to overcome, to an open

community, capable of change. Macha transformed from being a community

frozen in its own old thinking paradigm and beliefs to a community that has

opened up to change and that today incorporates ICT access and exhibits

significant agency. Due to the change in the life conditions, caused by expo-

sure to the West, the willingness for change slowly emerged, but still with

barriers to overcome. Holding the space and following the seeing-is-believing

principle, local change agents in the community stood up and overcame these

barriers to change, which enabled breakthrough sustainable progress for the

community at large.

When viewed from a knowledge perspective, Macha as a living labora-

tory provides insights and on-ground knowledge for integral development in

general and rural Africa specifically. Progress emphasises the importance of
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aligning to, and adapting life conditions in order to stimulate upward develop-

ment, as well as stimulating local talent and initiatives in order for activities

to meet the local needs and assure a sustainable approach (Marais, 2011).

Rather than holding a closed view, providing solutions from their own value

system, mentors in the community were effectively holding an open view

making them able to be transparant with the local community and act on

behalf of the entire organism for both the greater good and individual gain,

recognizing the part as well as the whole. They did focus on creating the

life conditions that break down barriers for change and that transcend and

include conventional thinking into breakthrough action.

Aligning the activities in Macha Works according to this model for in-

tegral development provided a base for further growth of mentorship and

local talent in the Macha Works model (Stam & Oortmerssen, 2010). Over

a period of eight years (2003-2011), around forty local individuals in the di-

rect sphere of influence were recognised to have emerged and were able to

contribute significantly to strengthen community driven solutions. The three

phases of the model were looped together repeatedly, informing the think-

ing phase by previous progress recognised. By holding the time and space,

and purposefully not telling people what to do, the local talents have been

stimulated to themselves find what it is they should be doing and how they

can contribute to the higher purpose. A high level of local knowledge is thus

utilized and initiatives emerge that fit the local needs and that are vested in

the community, thereby contributing to a sustainable approach.

The local talent function as a trigger, inspiring the local community with

belief that they themselves can bring change and development. It is expected

that each of the local talents will have influenced numerous people in their

own sphere of influence. The increase in agency and capacity witnessed in

Macha has been widely recognised. Various elements of the work provided

for new viewpoints (Stam, 2011a), and inspired contributions to the body of

knowledge through essays, numerous publications, and national and interna-

tional presentations. Such presence has supported understanding, awareness

and opportunities for growth and recognition of local and national leadership.

Based upon the Macha case, Bets et al., provide an exemplary road map

for holistic engagement (Bets et al., 2012). This model encompasses three

distinct areas of attention: thinking, practice, and progress.



CHAPTER 5. FINDINGS IN MACHA THAT INFORM STRATEGY 98

5.4.1 Thinking

This area of attention aggregates the body of thoughts, the collective of

members and volunteers, and the repository for solutions. In the multi-

cultural and multi-contextual setting, these tangibles and intangibles focus

on the interior human development, and an holistic approach.

Human Development

People develop through different identifiable stages, or value systems. These

become more complex and inclusive along the way. In line with common

pedagogy, skills development consists of a process of growth hierarchy, in

which each stage influences the entire sequence as engineers transcend and

include the former knowledge. In order to recognise and be able to interact

with different stages, mentors and teachers play a vital role. These uphold an

open view and operate from a 3rd culture perspective. Next to their personal

value systems that include beliefs and intentions, mentors and teachers from

outside the community must be open to diverse value systems in order to

help grow solutions that fit the local needs and embed the local culture in a

healthy manner.

Integral Perspective

Mentors and teachers operate from an integral perspective, with community

engagement activities set-up horizontally instead of vertically and with si-

multaneous activities in different disciplines such as education, leadership,

and community, vitalizing and enforcing each other. The intentions and be-

haviour of individuals and collectives are interdependent. So are the existing

structures and systems. No challenge or intervention can be addressed in

isolation. Different factors such as socio-economics and agency, including

qualitative impacts, should be taken into account.

Both the exterior (the structures and behavior) and the interior (the in-

tentions and values, issues of the heart) are important. The translation of the

values into daily practice forced discussion among leadership understanding

of the expressed memes in society (Beck & Cowan, 2005). Mostly, these are

intangible and come to the surface by speaking with and listening to people.

They necessitate the presence of trust. Trust requires an open view, respect-
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ing and understanding the various local value system(s), and being sensitive

to the local community, especially to the interior (intentions and values) of

people. Trust diminishes the distance between collaborator from the outside

and the local community and thereby enables feedback and the ability to

reveal and utilise valuable de-centralised information.

Aspects of human development and the practice of an holistic approach

can be either folk-informed in response to the reality on the ground and inde-

pendent of theory, or trans-diciplinarily integrally-informed, explicitly drawn

from theories providing background, so long as it enables one to hold an open

view. Many interdependent denominators must be taken into account, for

instance intentions, behaviour, culture and structure. Engagement addresses

all denominators in order to realise integral and sustainable progress.

5.4.2 Practice

Building on the body of thought provided by the Thinking phase, Practice

focuses on the engineer’s or community’s life conditions, and ICT access im-

plementation management. This is the environment in which an individual or

collective resides. By holding an open view, operating from a 3rd culture per-

spective and understanding the interior of the local community, engagement

aligns to the local intentions and culture.

Transformational change involves the local community evolving from be-

ing reluctant to change, to willing to change, to being capable of change; from

being a closed community, with its thinking frozen in its own value system

and seeing no (external) need for change, to an arrested community, willing

to change but still with barriers to overcome, to an open community, capable

of change.

With today’s growing globalisation, all geographical areas interact. All

experience the influence of other cultures. In Africa, there is exposing to dif-

ferent sets of value systems by all. This exposure causes local life conditions

to change, possibly sensitising the community to evolve from being frozen in

its current value system, to slowly starting to become willing to change, but

still with barriers to overcome. Local talent energizing new ideas add to the

pressure for change. Co-operators ‘hold the space’ for change to come. At

that times focus is on creating the life conditions that break down barriers

for ICT access and sustain breakthrough action. Focus points for holding
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the space are:

• long-term vision, as change involves a long-term process in general

• guide instead of lead, to assure holding an open view and operating

from a 3rd culture perspective

• local initiative, providing time and space, acting from a guiding role,

allowing for local initiative and engineers to emerge

• the part and the whole, to act on behalf of the entire organism for

both the greater good and for the individual gain, bringing alignment

towards the higher purpose

• eehee-feeling, being passionate about progress contributes to the quality

of performance, authentic behaviour, and acceptance

5.4.3 Progress

The Thinking and Practice results in Progress. The local value system defines

what progress is. The Macha case shows that, in an African environment,

progress includes acceptance, agency and local ownership, and being able to

celebrate the contributions.

Living the Life

Collaborators must align with the local life conditions, and live the life in

order to gain acceptance within the local community. Focus points for living

the life are:

• value relationship: as many cultures value collectivism and center on

the relationship, addressing the relational perspective. This needs time

to build and maintain

• show commitment : an actor must be able and willing to recognise and

value presence at significant community events;

• here and now, as life in many cultures focuses on activities in the here

and now, with traditions providing valuable guidance for today’s activ-

ities
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• paucity : when acting in a resource-limited environment, abundance

cannot exist without having been allowed to do so. In many cultures,

the community shares available resources. Abundance jeopardises ac-

ceptance and welcome within rural communities

• suffering and sacrifice, which the local community perceives as normal

and commonplace

• recognising (local) authority : to adhere and align with decisions as

announced by local and national leaders contributes to the impact of

activities and acceptance within the local community

• beliefs and practices : as religious life plays a pivotal role, in order to

align activities to the local life conditions, local religious values must

be respected and incorporated

Ownership and Empowerment

For change to be sustainable and embraced by the local community, people

must feel they have invested. Activities must be locally owned and operated.

Holding the space for local engineer and initiative to emerge contributes

significantly to local ownership and empowerment. Resulting activities are

better aligned to the local life conditions.

Celebrate contributions

To order to sustain general support, it is necessary to make contributions

known. People at different positions of governance must be aware of what

is happening in order for them to provide support. At an international and

national level, making the contributions known can lead to financial, ma-

terial and/or strategic support. At a regional and local level, making the

contributions known contributes to the acceptance of the activities within

the local community as well as getting support from influential local stake-

holders. Following the ‘seeing-is-believing’ principle, making contributions

transparent and visible to the local community contributes to breaking down

barriers to change and enables breakthrough development for the community

at large.
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5.5 Social Innovation

Social Innovation concerns innovative activities and services motivated by the

goal of meeting a social need. They are predominantly developed and diffused

through organisations whose primary purposes are social (Mulgan, Tucker,

Ali, & Sanders, 2007). The essence of social innovation is the creation of

new, innovative solutions for social good. Its scope is to seek transformational

change in under-serviced, under-represented, and disadvantaged communities

worldwide (IDEO, 2012). It endeavours to position activities to happen with

people.

The term ‘social innovation’ signifies an inclusive approach for solving

problems, including those of people who consider themselves underprivi-

leged, while ensuring that stakeholders are equal partners and without re-

inventing the wheel. The Macha case showed social innovation to among the

approaches that freed energies of motivated individuals, to engender ICT

access befitting and aligned with the complex local context.

Social innovation redirects focus on community priorities and capacity

building, where technical contributions are not the end result, but exist as

part of the larger scope of achieving sustainable progress. The social innova-

tion in Macha strives to bring and keep the environment together, cherishes

strong social bonds, allows people to lead, focuses on priorities of the people

in the community, aims for sustainable impact, and makes use of available

capabilities.

5.6 Indigenous Leadership

Through local research and experimentation and national and international

collaboration, Macha’s local talent developed leadership that serves to en-

hance engagement of professionals with the subject of ICT access in ru-

ral Zambia (Toyama, 2011; Matthee et al., 2007). This engagement takes

place within various Communities of Practice and with stakeholders (§3.7).

Through the process of social innovation, the leadership spurs migration

of complexities from the transactional relationship of Africa with Western-

centric engineering towards fellowship and interactions sharing common in-
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terests2 (§4.1.3). This leadership aims to foster sustainable and indigenous

capacity through inspiration, enabling, empowering, and engaging with a

wide range of people and their knowledge (Stam, 2013e). In Macha, indige-

nous leadership supports and engenders skills and character development in

professionals to be effective in the local, regional, and international context,

and champions indigenous human capital and institutions.

The Macha case is recognised by others as innovative, covering trends

and topics that influence an industry. Thought leadership exists in Macha,

through ‘a person or firm that is not only recognised but also who profits

from the recognition of authority’ (Brenner, 2013). This leadership proved

benefitical as ‘thought leadership should be an entry point to a relationship.

Thought leadership should intrigue, challenge, and even inspire people al-

ready familiar with a company. It should help start a relationship where

none exists, and it should enhance existing relationships’ (Rasmus, 2012).

In Macha, leadership influences the thinking in many areas and subjects,

in a holistic fashion. Priorities align with the local agenda, for instance tar-

geting agriculture first (Matthee et al., 2007). Thought leaders’ effectiveness

can be measured by the amount of followers3. In Macha, leadership explic-

itly deals with integrity issues, including vision, values, and engagement and

motivation, while management deals with the process of assuring that the

(resulting) programmes and objectives are implemented (Maxwell, 2005).

5.7 Other Findings

The list of practical aspects that challenge ICT access in rural areas is exten-

sive. This paragraph gives a not-conclusive list of findings from observations.

Table 5.7, reproduced from (Stam, 2012a), gives an example of the di-

verse landscape of context and culture, when comparing Western and African

tradition, as observed from this study period in Macha.

Like other African countries, Zambia has a very young population (Fig-

ure 5.7, (United Nations, 2011)). This implies a rapidly growing school age

2The presence of leadership is shown by hundreds of national and international visitors

visiting Macha Works each year, from many settings (2004-2012)
3Althought the core staff of Macha Works fluctuated between 30 and 100 persons, at

times more than 1,000 persons were involved in formal working relationships
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Western Tradition African Tradition

Ratio Relatio

What Who

Individual Community

Rights Responsibilities

Goods Relationships

Credentials Character

Actor Member

Future History

Short Term Long Term

Abundance Scarcity

Literacy Orality

Power Authority

Emerging Proven

Concise Elaborate

Proactive Reactive

Consistency Paradox

Essential Existence

Table 5.1: Western and African Traditions, derived from Study Observations

population, and signals the urgent need for expansion of education infras-

tructure.

There is hardly any funding for national or local research and develop-

ment. Local research in Macha received no remuneration for their research

participation while Western counterparts receive remuneration, with research

budgets in millions of USD. The end product of academic research by foreign

researchers is mostly a take-away text written in academic English, some-

times without local authorship, leaving the local community feeling objecti-

fied and exploited (§2.5, Appendix 2)(Stam, 2013c). There is no significant

‘African research agendas’, or any convincing agenda for research at most

African universities. Although a local research agenda was proposed from

the rural area, the research agenda at University of Zambia was drafted with

Western consultants with the hope of aligning with foreign development aid

support. The processes involve considerable power distance (Holm & Malete,

2010), paternalism, and lopsided cost/benefit ratios. There is a no match be-

tween the curriculae, and the local challenges, and the African background

(Ayalew, Renken, Mgaya, & Nkgau, 2012).

African societies nowadays feature a complex mix of western and indige-
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Figure 5.5: Africa/Europe Age Demographics (% of total population)

nous systems. There are still many in the rural society that must be con-

vinced about the use of technology. In general, rural communities are un-

aligned with imposed bureaucratic procedures, budgeting practices, or writ-

ten reports (Stam, 2012b). In the rural areas there is virtually no access to

capital, there are major issues in paying taxes (involving a person traveling

hundreds of kilometres to process payments), banking, access to information,

and obstructed access to international contact and external relationships.

There is a shortage of mentors for innovative activities with knowledge of ru-

ral realities, and there are few appropriate incentives to social entrepreneurs

in rural areas.

Supporting infrastructure is non-existing in most areas. There is no con-

ducive presence of national government and no working structure for equal

external partnerships. Supporting services are fragmented and dispersed,

often layered with a chain of stakeholders at local, district, province and

national levels.

Observations show

• stability with sudden and violent periods of instability or collapse

• periods of little change intermittent with periods of rapid change

• small initial variations leading to large differences in later outcome

• small change in one rural area leading to large change in other rural

areas
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There is tension between customary law and national laws, with unwrit-

ten customary laws taking precedence in the rural areas like Macha. Rural

inhabitants accept customary laws, even when national laws provide for guid-

ance, as:

• non compliance attracts threats of bewitchment

• ignorance of rights

• the high social cost of challenging relatives or other members of the

community

This issue is most clear in the situation where visitors from outside of

the culture would start an initiative with local people. When that person

leaves, it opens a whole range of property grabbing options. First of all,

those who worked for the organisation might consider themselves ‘extended

family’. When the foreign person vanishes, they would feel entitled to the

estate, and start grabbing property. The legal variant of that is a claim for

‘benefits’.

Then, there can be property grabbing from the user of the land, notwith-

standing the legal basis upon which use of the land is assured. Written

documents constitute no guarantee. The more powerful ‘family’ of the land

will grab the assets on the land. This works together with the fact, gener-

ally, mostly legal entities are not necessarily recognised in rural areas and

jurisdiction might be unstable.

5.8 Summary

African rural communities are deprived and unable to meet their needs. Re-

alities include a poverty trap and dichotomized societies. Analysis and tri-

angulation of data reveals many barriers for ICT access. Constraints involve

the environment (distances, infrastructure like electricity and housing, poli-

tics and legalities, economy and access control), skills and culture.

Distinct cultural characteristics permeate every interaction. Ubuntu in-

fluenced the view on ‘the World of Things’ while orality prioritizes the uti-

lization of oral discourse. Relatio depicts a relational, communal African

system of resource allocation while dominatio incorporates dealings with so-

cial injustice and domination.
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Finding in Macha that inform strategy center around a holistic approach,

dealing with human agency and transformational change. The so-called Local

Talent function as a trigger and inspiration for change and development in

a setting of social innovation. Other findings are the lack of national or

local research funding, the huge complexity of the environment, and lack of

supporting infrastructure and stability.



Chapter 6

Strategy

Incorporating the research technicalities, the contextualized understanding

of reality, and specific knowledge on community needs and constraints dealt

with in earlier chapters, this chapter presents answers to the main research

question “What are good practices in Macha, Zambia that inform a

strategy?”. It does so in describing actionable those practices as strategy

components aimed at making ICT accesible in rural Zambia.

This chapter introduces the higher purposes through the deduced Vision,

Mission, and Objectives. The strategy itself develops around the emerging

themes ‘Community Engagement’, ‘Workforce Development’, and ‘Thought

Leadership’s. Figure 6 shows these good practices as strategy components.

Figure 6.1: Strategy Components ICT access in rural Macha

108
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The good practices in Macha, Zambia that inform a strategy are deducted

from the perspective or pattern provided by African authors mainly (§4.6).

This proved most useful, as such bridges the gap between the African context

and the target of accessible ICT. The emerging strategy proposes a general

framework that guides action, being shaped by the good practices of Macha,

and was evaluted through focus groups during 2013 (§2.6.7).

6.1 Vision, Mission, and Objectives

Although the rationale and context for ICT access in rural areas is addressed

extensively in the previous chapters, the case study of Macha provides for

overarching input for vision, mission, and objectives for ICT access. This

input is deduced from extensive interactions within the rural communities.

6.1.1 Vision

We aim to sustain a collective commitment to preparing the next generation

to be able to lead a purposeful and fulfilling lives, in which they can develop

and contribute to the progress of humanity (§5.3)(Khoza, 2005; Government

of the Republic of Zambia, 2006b).

Societies need citizens who have acquired digital literacy and digital skills

(§4.3)(Oortmerssen et al., 2013). A pool of trained specialists should be able

to build and maintain infrastructure as well as applications (§5.2.5)(Mudenda

& Stam, 2012). They must be trained and certified in a contextually appro-

priate way (§5.3.1)(Hislop, 2012). Ongoing swift, and even accelerating, de-

velopments require lifelong learning (§2.6.4)(Oortmerssen et al., 2013). The

knowledge that young people acquire will expire in a very few years, and

some of it has already expired (§5.2.5)(Robinson, 2010). Facilitation should

focus on learning how to learn so that young people can take responsibility

for their own continuous development after the formal or informal education

(Oortmerssen et al., 2013).

There is a need to understand not just the technical working of ICT, but

also their interaction with human society, to engender endogenous progress

(§3.5)(Avgerou, 2001; Watson, 2013). Therefore, education must be increas-

ingly trans-disciplinary in its nature (§5.4)(Oortmerssen et al., 2013). For
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rural Africa, the practical format of education is a kind of blended learning:

a combination of online lectures for transfer of explicit knowledge, combined

with apprentices work where teacher and students meet and discuss, the so-

called flipped classroom (Stam, 2013f). Online interaction and group work

using social media will supplement real life interaction (§3.2.1)(Oortmerssen

et al., 2013).

ICT access development takes place in a networked environment, em-

bedded in the global community, with some strong regional as well as long-

distance links, and a lot of weaker global links (§3.7)(Matthee et al., 2007).

The Macha case shows that a social innovation lab is a meeting place for stu-

dents, practitioners, scholars and experts (§5.5)(Stam, 2012d). There, local

heroes interact in projects and discussions on the challenges of the future, the

role of knowledge and wisdom in the local society, as well as in the world at

large (§5.1)(Stam, 2009). Education is facilitated through a network rather

than a particular educational institute (§2.6.4)(Oortmerssen et al., 2013).

The network carries the knowledge and sustains participation in projects.

An education centre becomes a hub in a network, connecting people in

different places (§4.1.3)(Oortmerssen et al., 2013). At the same time, it

will be a physical focal point and meeting place where debate takes place,

where thinking is stimulated, where all are being challenged, and where moral

issues are taken seriously (Mudenda & Stam, 2012). It will be a place where

connections are fostered between disciplines, to develop a holistic view and

understanding of reality, within the local societal and cultural context.

In rural Macha, students did not choose a specific education centre. In-

stead, they selected various courses by the best educators and put together

their own programme (§2.6.4)(Oortmerssen et al., 2013).

6.1.2 Mission

As confirmed by Mweetwa and His Royal Highness, Chief Chikanta (Chief

Chikanta & Mweetwa, 2007) ICT access in rural areas is needed for

• education, research and development (§5.2, §3.4)

• culture and its heritage (§3.6)

• health care (§4.1.2, §3.4)
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• agriculture and development (§3.8.2)

• supporting infrastructure (§5.7)

• supporting the majority of the population (§3.4)

6.1.3 Objectives

The Macha case can be pieced out in three good practices that constitute

each a strategic component:

1. Community Engagement

2. Workforce Development

3. Thought Leadership

6.2 Community Engagement

Decades of Western support did not reduce the poverty that people face

in disenfranchised countries of the world (§5.2)(Buffett, 2013). The chal-

lenges due to the gap between rich and poor in the world is growing rapidly,

even despite the structural economic growth rates in the developing world

(§5.2.3)(OECD, 2011). The world’s response of foreign aid, soft loans and

scholarships has fostered a dependent generation (§5.2.5)(Unwin, 2013).

Community Engagement in Macha is decidedly different from community

engagement in Western environments (§5.3)(Khoza, 2005; Mbiqi & Maree,

2005; Van den Heuvel, 2008; Stam, 2013c). Due to diverse cultural set-

tings, views and operations of community engagement are remarkably diverse

(Stam, 2012a).

Positioning of interactions and activities bringing about ICT access must

fall in line with cultural behaviour patterns motivated through the local

culture (§5.3.1). Consultation about needs involves the entire community;

individualistic action is discouraged (§3.1). Observations show that blame,

criticism, and shame have negative consequences for the reputation of an

engineer within the community (§5.2.4). Hence, the need for the strategy

component of community engagement to cope with these cultural patterns.
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In view of the unequal power distribution and the resulting resource dis-

parities in the African setting, conditioned by development aid, people man-

ifest an atmosphere of jealousy and politics (§5.3.4, §4.2)(Johnson, 2013).

This dissuades volunteering. At first, local participants often expect to re-

ceive free inputs and allowances1.

6.2.1 Targets for Community Engagements

The Macha case shows that for effective community engagement there must

be an environment fostered by a common purpose, shared values, and suffi-

cient levels of cultural skills to be able to maintain the engagement2 (§5.3.4,

§5.5).

In a multi-cultural environment, community engagement operates in a sit-

uation flush with paradoxes that need reconciliation. The integral approach

at Macha facilitates recognition of human agency, and effects changing of life

conditions (§5.4)(Bets et al., 2012). In order for community engagement to

develop, space is held for change to come. Collaborators take a guiding in-

stead of leading role, working from a higher purpose with different horizontal

interventions simultaneously taking place, for instance in health; education;

infrastructures; communication and community (Toyama, 2011). A collabo-

rator does not to tell local engineers what to do (§3.7, §5.4)(Engels, 2009). In

that setting, local engineers and their initiatives flourish, bringing out ICT

access, as happened in Macha (§5.4)(BBC Clicks, 2011). Macha was a com-

munity frozen in thinking paradigm and changed to a community that opens

up to change. Subsequently, it incorporated new technologies and exhibits

agency. Due to the change in the life conditions caused by exposure to differ-

ent thinking, willingness for change did emerge (§5.5). However, still there

were barriers to overcome (§5.2). Creating room for development – ‘holding

the space’ – and following the seeing-is-believing principle, local engineers did

stand up and overcame barriers to change, enabling breakthrough involving

1Referred to by visiting NGO experts (2008-2010) and during visits at the Royal Nether-

lands Embassy in Lusaka (2004-2012)
2Macha Works maintains transparancy in these areas through open discussions on

Radio Macha, and maintaining a growing multimedia repository of electronic data like

podcasts and videos created by focus groups and community radio, wiki websites, online

document repositories, etc., to leave community records
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engineering for sustainable progress through ICT access for a community at

large (§5.4).

When viewed from a knowledge perspective, the good practices in Macha

took care of the need for insights and on-the-ground knowledge for progress

(§5.3.2). Progress needs alignment and adapting to life conditions (§5.2).

Rather than holding a closed view, by providing solutions within Macha’s

own value systems, participants in the community were effective in entertain-

ing an open view, making them able to act on behalf of the entire organism

for both the greater good and individual gain, recognising the part as well

as the whole (§5.3.3)(Vision Broadcasting, 2012). Community engagement

in Macha focussed on creating the life conditions that break down barriers

for change, secure indigenous knowledge and culture, and transcend conven-

tional thinking into breakthrough action, allowing the local appropriation of

development through engineering efforts (§5.4). Holding space did not give

exact direction; it gave the advantage of knowing and seeing things that need

to emerge chaordically.

The local engineer functioned as a trigger: inspiring the local community

with the belief that local people themselves can be agents and part of change

and development3 (§5.4). Each of the local engineers influenced numerous

people in their own sphere. This increased agency and inspired capacity

(§5.5). Subsequently, developments did result in contributions to the body

of knowledge through locally produced content, and also national and inter-

national presentations, overcoming the significant barriers of dissemination

of knowledge4 (§2.6.3). These presentations supported understanding and

awareness and opportunities for growth and recognition of local and national

leadership of engineers.

Reciprocity

In Macha, the economy is for a large part non financial (§3.8.1). Relation-

ships necessitate opportunities of clearing the inbalances in exchange of goods

(§5.3.3). Otherwise, there is unbalance as one relationship gives and the other

3Example of Otzbert Kasokola at http://www.youtube.com/watch?v=pj2zucwVBuI
4Examples are H. R. H. Chief Chikanta and F. Mweetwa, “The Need for Information

and Communications Technologies”, and P. van Hoorik and F. Mweetwa, “Use of internet

in rural areas of Zambia” in IST-Africa



CHAPTER 6. STRATEGY 114

one takes (Holm & Malete, 2010). It was witnessed that a lack of reciprocity

puts person who receives in passivity, it engenders dependency5 (§1.5.2). An

unlevel playing field inhibits fruitful relationships between people who wish

to learn from each other. Lack of reciprocity is detrimental to ownership,

responsiveness, accountability and sustainability (§5.3.1).

Execution

Good practice in Macha shows Community Engagement to sustain well-

performing teams, with theory development based upon shared vision and

obligation (§5.3.4). The execution phase involves distinct phases of connect-

ing and mobilising (§5.4)(Bets et al., 2012). Underlying all activities was a

palpable desire and commitment to persist (§5.5).

6.2.2 Practice of Community Engagement

The Macha case shows that an implementation process of ICT access con-

sisting of three steps that focus on stakeholder involvement and local capac-

ity building (§3.7, §5.4)(Stam, 2011b). The first step, sensitisation, creates

awareness within the local community (§5.4). The close interaction with lo-

cal and national leaders and stakeholders serves to encourage and ground

the local engineers. The second step empowers local engineers through skills

development and education (§4.3, §5.2.5). The last step, implementation,

takes place when the local engineer has completed the stages of sensitisation

and skills creation. The local engineer works closely with the local commu-

nity in order to define and build the necessary infrastructure, implements

engineering interventions, and takes charge of a project in a process of social

innovation (§5.5). This gradual and grounded process is a time-consuming

endeavour that ensures a maximum of community adoption, viability and

sustainability of the activities (§5.4). There are two preconditions (vocation

and commitment), and the five change elements (observe, model, wait, men-

toring and connecting, and showing) (Stam & Oortmerssen, 2010). Outsiders

contributed to progress as facilitators or mentors only (§5.4). They avoided

imposing foreign solutions on the local situation. Figure 6.2.2, reproduced

5Breakthrough of in relationships was noted when both persons would ‘borrow’ daily

necessities from each other
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Figure 6.2: Three Step Implementation Process. Preconditions and Change

Elements Combined

from (Kroczek et al., 2013), shows the holistic approach with the three-step

project implementation process combined with the preconditions and change

elements.

Implementation

The holistic, bottom-up approach as practiced in Macha guides action that

involves all stakeholders on all levels (§5.3). It endeavoured to ensure that:

• ICT access solutions and strategies fit the context (§5.5)

• local engineers develop actions by managing a high community involve-

ment (§3.7)

• ideas, developments and improvements are managed by members of the



CHAPTER 6. STRATEGY 116

community (§5.3.4)

In that manner, community engagement aimed for attainable, sustainable

and replicable activities, and a positioning for acceptance and adoption of

the project and its services within local communities.

To achieve community engagement, actors did approach the community

leaders in line with the stratiform nature of the society (§3.7). This stratifi-

cation ensures the addressing of customary interests, with influential people

and traditional interests interacting through local governing structures. Lo-

cal leaders include traditional leaders, spiritual leaders, and leaders in poli-

tics, academics and economics. Meetings involved sensitising and consulting

over ideas, innovations, or activities (§5.3). Adoption of new ideas by com-

munity leaders involved elaborate and collaborative consultation processes

with the community (§3.7). After that process, the community were able to

comprehend and accept the activity (Stam, 2013c).

The mechanisms that lead to progress involved an interplay of the causal

powers of the different entities (§5.1, §3.7)(Kroczek et al., 2013). They in-

volved entities such as businesses, universities, the local community, collab-

orators, the users, Non Governmental Organisations and the local engineers

(§3.7). Most of these entities valued to enshrine activities in the local con-

text as the most relevant determinant for successful execution of activities

(§5.3.4). Community acceptance necessitated engagement with local people

on their own terms with recognition of historical perspectives6.

Measuring and Evaluation

The Macha case exposes the following criteria, or values, for Community

Engagement:

1. compassion (§5.2)

2. learning exchange (§5.3)

3. desire to address local issues (§5.3.4, §5.5)

4. utilisation of existing resources, harnessing of local resource (§3.8)

6Example is how the elderly utilized local radio to discuss cultural shifts (G. van Stam

and F. Mweetwa, “Community Radio Provides Elderly a Platform to Have Their Voices

Heard in rural Macha, Zambia,” JoCI, 2012)
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5. stewardship, with continuous and faithful alignment of actions with

values and ethics (§3.7)

6.2.3 Implementation

Although Community Engagement seems to be a straight-forward endeavour,

in view of the multicultural and multi-contextual environments, in practice

it involves a journey into the unknown for many (§5.4). Dilemmas that be

encountered are mostly unknown to individuals (§3.5). They can go undis-

cerned and disrupt a multicultural environment. Propositions for ICT access

are substantially different when viewed from alternative cultural perspec-

tives (§3.9). Since the local environment is ‘where the action is’, when the

propositions for ICT access are not fully understood or local views omitted,

activities will fail (§5.3.3).

Community Engagement calls for a view on society as a whole, and how

to act as a whole human being in that society.

6.3 Workforce Development

The Macha case shows that fundamental changes in power and organisa-

tional structures are fueling a revolution in education. In Macha, right from

the introduction of ICT Access, in 2004, it was observed that most people

with advanced education were using the internet for educational purposes

(§5.1.1)(Stam, 2013d). The online survey revealed that after 7 years of ICT

access 71% of respondents were using the internet for learning (§2.6.4)(Johnson

et al., 2012).

The Macha case shows ICT access is crucial for access to, and innova-

tion in, education (§4.3.1). However, Africa hardly features in the massive

information production worldwide due to a lopsided geography of informa-

tion (§3.3). A significant increase in the engineering capacity in underserved

and developing regions in the world is needed (§4.3). This requires a break-

through in the development of capable people (§5.2.5)(UNESCO, 2010).

Workforce development in rural Africa is feasible; in Macha 588 rural

persons have been trained in digital literacy and digital skills (§4.1.3). The

need for Workforce development is crucial in view of the age demograph-

ics, with the majority of population being young people (§5.7). Therefore,
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workforce development addresses the spatial, social and ethnic divides in the

community (§3.2.1)(Unwin, 2013).

The Macha case shows that ICT access plays a crucial part in the creation

and dissemination of education (§4.1.3).

With the introduction of ICT Access, Macha became partaker of the

revolution in education since 2004 (§5.1.1). Derived from Moore’s law7, this

development is likely to proceed much faster than previous ones that did not

rely on the combined processing power through the Internet.

Macha shows that ICT provides the physical infrastructure, the data,

and means of knowledge generation as a basis for workforce developments

(§5.1). For those with access to it and who interact in the global commu-

nity, it has a profound effect on ways-of-life and work, on behaviour and so-

cial life (§3.2.1)(Mweetwa, 2008; Stam, 2011a; Johnson, 2013; Parks, 2014).

Although the world evolves into a post-industrial society, the traditional

education system in Macha still focus on the needs of the industrial era

(§5.2.5)(Oortmerssen et al., 2013). Youth must be prepared for jobs that

will emerge in 5 to 10 years’ time: jobs that cannot yet be imagined, and

will involve ICT and necessitate digital literacy (§4.1.3).

The Macha case shows that realising ICT access requires an abundance

of people with drive, vision, leadership capability and technical knowledge,

grounded in the local context and culture (§4.2). There is a lack of hu-

man capital with those skills (§4.3)(Bissyande, Ouoba, Stam, Klein, & Le

Traon, 2013). Therefore, Macha Works focussed on achieving digital liter-

acy as strategic part of realising ICT access, through Work Force develop-

ment (§4.1.3). In Africa, Rwanda stands out with its national drive towards

achieving digital literacy (Mugoya, 2013).

ICT access needs local engineers with at least nationally recognised certi-

fication and accreditation which demonstrate their capability and experience

in appropriate engineering (§3.12, §3.16). However, local engineers can deal

with local challenges, and are competent to assess and invite resources and

expertise (§5.1.2)(Mudenda & Stam, 2012).

7Moore observed in 1965: “Every eighteen months, processing power will double while

cost remains constant”
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6.4 Thought Leadership

The Macha case is a practical example of Social Innovation leading to Thought

Leadership (§5.6). Social Innovation concerns innovative activities and ser-

vices motivated by the goal of meeting a social need (§5.5). Macha Works

represents a Community of Practice and also is part of other Communities

of Practice (§5.2.5).

The Macha case shows its leadership progressed through

1. careful positioning, attaining explicit rights to influence others (§3.7,

§5.4.1)

2. expressed permission, grounded in lasting relationships (§5.4.2)

3. tangible production, with sustainable achievements through commend-

able actions (§5.5, §5.4.3)

4. capacity development, building abilities in individuals and organisa-

tions (§5.6)

5. honourable representation, through recognition of wholesome being (§5.6)

Migrating through these phases took time and effort, uninterupted for 10

years (Ch.4). This progression harnessed the most important ingredient for

leadership: integrity. Integrity is the prime basis for Macha Works’ credibility

and trust8 (§5.6).

As good practice that informs strategy, thought leadership in Macha is

shown to be about establishing an authority on relevant topics by delivering

guidance to the biggest questions on the minds of stakeholders. The Macha

Works case provides perspectives on topics relevant to the professions in-

volved in ICT Access in rural areas9 (§5.4.3). The key for its effectiveness

is Macha Works’ alignment with the agenda set by stakeholders (§3.7). This

audience – in their specific context and culture – determines what the ques-

tions are, and these issues are thus specific and often highly diverse (§5.5).

The level of authority is determined by how well Macha Works’ thought

leadership facilitates interaction with important issues.

8Example of integrity, among others, is an uninterrupted record of clean, formal exter-

nal auditing reports since 2009
9Examples at http://machaworks.academia.edu/GertjanVanStam/Papers
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In Macha, thought leadership guides interactions within Communities of

Practice and with stakeholder (§5.6). It proves especially relevant to provide

guidance in governance, education, and research (§2.6.1, §4.1.3). Without

thought leadership, the length of the decision-making process, the complexity

and politics would be overwhelming, due to the large number of people and

communities involved (§3.3). Through exercising thought leadership, the

Macha case shows that this case of ICT access in rural areas became part of

national and international conversations10. Ultimately, Thought Leadership

is a tangible tool to achieve African Renaissance (§5.3.4).

Positioning of thought leaders supports the start of social engagement,

where real people talk about real issues with real powers11 (§3.7, §5.4.1).

The Macha case shows that thought leaders can introduce disruptive forces

through which new ideas can flourish (§5.4.2). These challenge assumptions

and chew away at the status quo. Politically savvy, Macha Works leadership

presents truth to power, engenders creativity, addresses social needs, works

with people, is user-centric, utilises the potential of people, utilises technology

as an enabler, and upholds collaboration of different worlds12 (§5.6).

6.4.1 Functional Components

Through exercising thought leadership, the Macha case shows it to strengthen

its service innovation and develops a skill set that supports the promoting

of the underlying technology and engineering of ICT access (§5.5, §4.1.3).

This involves engagement with the (engineering) communities on wider issues

through

• adaption to global constraints and local environments (§5.2)

• providing options for functioning in areas of high complexity and low

predictability (§5.3.3)

10International Examples: BBC Clicks documentary (BBC Clicks, 2011), MIT Technol-

ogy Review (Talbot, 2013)
11Example is a presentation and discussion at Zambia‘s House of Chiefs,

http://www.houseofchiefs.com/2009/05/linknets-rural-ict-presentation.html
12Examples at http://www.postzambia.com/post-read article.php?articleId=33280,

and http://alainvolz.wordpress.com/tag/fred-mweetwa/
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• awareness of actions of other stakeholders in shaping global properties

that affect ICT access (§5.1)

• Indigenous values and behaviours that serve as a guide in making gov-

ernance and technology choices in the face of complexity (§5.6)

The divergence of speeds of progress challenges peace13 (§5.3.4). There

are huge inequalities between the disenfranchised and others, between urban

and rural, and within the social strata of societies (§3.8.2)(Unwin, 2013).

In practice, there are growing disparities in income and quality of living

worldwide, a fact which community members in Macha are well aware off

through browsing news on the Internet (§3.2.1).

Good practice in Macha shows that thought leadership involves thought-

fulness and engenders innovative activities (§5.4). It interacts with public

sector institutions, policy units, think tanks, businesses, regional institutes,

universities, applied research and training institutes. Therefore, for a strat-

egy for ICT access in rural areas, thought leadership addresses, among others

• Science and Technology education without facilities for experimenta-

tion, labs and/or access to information (§2.6.6, §3.10)

• non-alignment of education with the local society (§5.2.5)

• absence of a culture of innovation in the formal sector, with most in-

novation taking place in the informal sector (§3.13, §5.3.3)

• an array of unaligned strategies and goals (§3.10.2)

The Macha case shows that in this dynamic and complex environment, ad-

dressing and measuring long term processes is at least as important as mea-

suring of short term outcomes (§5.4.2).

Within Macha’s activities, thought leadership facilitates to select most

appropriate set of actions for each of the possible scenarios for ICT access that

involves community engagement for transformative change in communities

(§5.6). This necessitated the rise of significant local leaders, called ‘Local

Talent’ in Macha (§4.1.1). This is possible through culturally appropriate

mentorship and the presentation of contextualised role-models through ‘living

13Macha residents regard “Being Together” as the ultimate goal, synchronization of

developments is focus of most deliberations in the community
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the life’ (§5.4.3). In Macha, thought leaders drive the change for sustainable

progress, skills building within ethics and integrity, leadership and technical

skills development in the sphere of accountable governance, economic policy

and management, science and technology, and agricultural activities (§5.6).

6.4.2 In Practice

The Macha environment is split in a disenfranchised environment, mostly

in the informal sectors, and a (thin) layer of wealth in the formal sectors

(§5.2). Technologists suffer from neglect and paternalism14 (§5.7). Through

Thought leadership, Macha Work sensitises on issues of trans-culturality15. In

Macha, thought leadership involves interaction within oral traditions through

creating space and opportunity for members whose voices are often absent in

discourse (§5.3.2). This leadership empowers and enables local professionals

and builds capacity for

• capacity ‘to do’ (§5.4.2)

• use of local resources, skills and knowledge (§5.3.3)

• expanding channels to express African organisational capabilities and

achievements (§5.4)

• addressing the roles of politics, power, and incentives (§4.2)

Shared Values

The development of shared values is a key factor for effective collaboration,

and is the first item on Macha Works’ thought leadership agenda (§3.7). De-

veloping these shared values benefits from integral thinking on interior human

development16 (§4.6, §5.4.1). Shared values informed an integral approach

14For example, in 2012, a Zambian engineer posted on his Facebook: “How can we

change the perception that Zambian engineers are trained to repair and maintain? I for

one have designed and modified many components”.
15Various local talent have traveled far and wide to connect and explain Macha Works,

for instance to Botswana, Namibia, South Africa, Uganda, Zimbabwe, and the United

Kingdom and the Netherlands
16Macha Works Ethical Principles were formally approved 18 June 2010
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and incorporate inputs from a relational basis complementary to rational in-

puts, with the balancing of individualistic and collectivistic perspectives, in

order to find a way how to align with local values (§5.4.1).

The Macha case shows good thought leadership practice relevant for strat-

egy for ICT access in rural Africa through

• a holistic approach and focus on the priorities set by the environment

itself (§5.4, §5.6)

• aligning education with local realities (§4.1.3)

• assuring engineering activities focused on essential activities and struc-

tural progress (§5.6)

• growing opportunities through empowering the potential of local engi-

neers ( §5.6)

• peace and social cohesion (§5.3.4)

In Macha, thought leadership supports the promotion of equitable growth

across the various divides (e.g. urban/rural, and class)17, sustainable progress,

and reduction of poverty through social change and effective adaptation to

changing circumstances. Strategy lessons therefore are recognition of the

need for

• dialogue and establishment of relationships (§4.1)

• locally produced and locally relevant knowledge (§5.1)

• empirical evidence to inform all stakeholders, supporting engineering

policy and practice (§2.1)

The Macha case shows the use of though leadership as crucial and provides

for influence in

• African and international conferences like Africomm, multi-stakeholder

seminars, round tables, in-house seminars, and face-to-face meetings

(Appendix 2)

17Examples are LinkNet support to keep the network of Churches Health Association of

Zambia (CHAZ) up and running, support ICT networking and building activities at Flying

Mission Zambia, supporting the Nurses Training School and research entity in Macha, etc
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• dissemination and celebration of good practice (§5.4.3)

• engineering and well-being assessment, commissioned local research,

and case studies (§2.6.1, §5.7)

• production of books, reports, and policy dialogue briefs (Appendix 2)

• target programmes in priority areas like agriculture, education, and

innovation (§5.6)

This disseration shows, that thought leaders in Macha

• identify opportunities for the engagement of local professionals in ICT

access

• build community and establish alliances for social innovation

• involve government, industry, academia, NGOs, Foundations, social

entrepreneurs, philanthropists, and professional bodies

• curate and disseminate new and existing content, and enhance dissem-

ination of locally generated content

• bring about alternative platforms for content delivery

• stimulate and facilitate debate among key players

• entice participation of all stakeholders to fuel growth of capacity

• create infrastructure to facilitate social innovation

• expose local capacity and methods to interact with local content

• identify topics for debate and local presence at relevant influential fo-

rums

In this manner, good practices in Macha, Zambia informed thought lead-

ership that facilitates the strategy towards ICT Access in rural Africa. In-

spired by thought leadership, Macha‘s Communities of Practice contribute

to the global debate, influence public policy and avail relevant expertise and

knowledge of ICT access professionals.
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6.5 Summary

Most of views on strategy derive from Western concepts. This research’s

critical ethnographic approach views strategy as informed by African authors,

and provides a strategy components derived from good practice in Macha.

This chapter described a strategy to make ICT accessible in rural areas,

comprising of

1. engaging the community, building relationships

2. workforce development, unlocking productivity

3. thought leadership, establishing authority

Effective Community Engagement, workforce development and thought

leadership must be approached from a variety of starting points and utilise

many tools in developing of activities.

The Macha case shows that involvement in disenfranchised community is

a complex process, where engineering depends on social interactions. The

recognised strategy to engender ICT Access in rural communities thus in-

volves thoughtfulness in understanding the reasons of involvement and a

respectful interaction with the community.



Chapter 7

Conclusions

The research towards a strategy to make ICT accessible in rural Zambia

through case study and critical ethnographic assessment of ICT access in the

rural community of Macha, Zambia, involves a challenge of world views. In

line with Peter Drucker’s utterances that “culture no matter how defined is

singularly persistent” and “changing behavior works only if it can be based

on the existing ‘culture”’ (Drucker, 1991), this research questions and studies

case study evidence from the existing, persistent cultural perspective.

7.1 Summary of Findings

Literature study mainly provides inputs positioned from a western cultural

perspective. This work endeavours to tease out strategy components, struc-

tured in line with African literature, from a rural African cultural perspective.

The posit is that any conclusion or strategy proposal can only be effective

when culture, context, and all other local aspects are taken into account.

Following Drucker, no strategy can work if it goes against the local

culture, as culture is to be guarded by stakeholders, coming from ances-

try for peace and stability. However, a culture change can be effected when

the issue of the culture, shared values, etc, is being addressed. In view of the

Complex Adaptive System’s reality, the study opted for a trans-disciplinary

approach: inviting inputs from an ever expanding range of disciplines. Apart

from data in literal and artefactual format, like electronic conversation, traffic

monitoring and surveys, much evidence exists in the orality domain.

The answer on the research question of this research ”What are good

126
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practices in Macha, Zambia that inform a strategy for access to

ICT in rural Zambia?” are:

1. community engagement

2. workforce development

3. thought leadership

elaborated upon in Chapter 6.

The answer on sub-research questions are more provided through a holis-

tic assessment, and looking through the lens of Social Innovation, informing

an overarching strategic vision, mission, and objectives in Chapter 6. An-

swers on the question“What evidence informs a strategy for ICT ac-

cess in rural Zambia?” is provided throughout chapter 3, 4 and 5. Chapter

3 provides relevant text on the context, legal systems, orality, culture, and

stakeholders. Facts on resource allocation, rural financial systems and the

urban/rural divide, policies (ICT, business, industrial, SME, education), and

government and multilateral framework programs, councils and centres. The

needs assessments of the community and actors are provided in Chapter 4.

Chapter 5 summarises the contextual findings (economic constraints, access

control, and skill contraints), cultural evidence (structure within ubuntu,

orality, relatio and dominatio) and holistic, social innovation, and miscella-

neous findings. The study of the national policies and implementing insti-

tutes shows many instruments in place. However, there was no evidence of

consequences for the engendering of ICT access in rural areas.

Answer on “What are definitions involved with ICT access in ru-

ral Zambia, including what is the definition of rural?” are contained

in §3.2.2 ‘Definition of Access’, §3.3 Definitions of Africa’, §3.4 ‘Definition

of Rural Areas’ and §3.9 ‘Definitions of Information and Communications

Technology (ICT)’. The study provides unique outputs informing locally ap-

propriate definitions, like those of ‘access’, ‘Africa’, and ‘rural’. The study

found contemporary definitions were not yet fully set, and if set, not aligned

with local culture. The study, uniquely, produced descriptions of existing,

often overlapping, legal systems. Other findings include the designation of

contextual and cultural components like orality and stakeholders.

The sub-research question “What determines needs of rural com-

munities in rural Zambia?” is the subject matter of Chapter 4. The
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study’s use of an amended PAL/R practice proved helpful to determine the

local needs, and the study achieved fresh input utilizing the cultural compo-

nents designated Ubuntu, orality, relatio, and dominatio within that context.

7.2 Significance of the Study

Most approaches to providing ICT access in rural Africa consider local appro-

priation after executing the engineering of ICT access. Engineering mostly

focus on the technical aspects of ICT access artefacts. Through observation

of a factual, long term, implementation of internet in a rural community in

Zambia, this study substantiates the relevance of culture (Ubuntu), orality,

economics (relatio), and social justice (dominatio) for ICT access in rural

Africa.

This longitudinal research resulted in many dense, often venturesome

publications, including this dissertation. The write ups often contradict con-

ventional and commonly adopted considerations of science and research in

the western world. The study is an explicit effort towards creating new

knowledge, from a desire for local relevance in all its aspects, rather than a

regurgitation of accepted truths. The study explicitly feeds questions and

challenges of accepted norms and arguments.

In view of the information imbalance between the West and the Rest,

the study’s significance is in its substantialism and its anatrepic efforts. Al-

though, to some extend, several descriptions in this work are already (even

indirectly) known from previous common experience, the study and its re-

ports endeavour to harvest the data and evidence and derive theory from the

local African, national African, and global perspective, in that order.

The study represents a critical philosophy of technology, substantiating

that an understanding of the rural African context is paramount for the tech-

nological introduction of ICT access and builds its case through academic dis-

cussion of research methods and research findings. It aims at emancipation

of the rural African community, trying to enhance rural society, while, in par-

ticular, aiming to assist and enable the academic voiceless and marginalised

communities to be heard in the discussion of improving their lives through

ICT access.

The mix of research methods from engineering and social sciences and
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humanities furthers understandings of critical issues concerned with ICT ac-

cess, informing on governance, social equality, the law, cultural and economic

diversity.

7.3 Limitations of the Study

The study is limited to the case study of Macha, in rural Zambia, and as

such inherits the benefits and weaknesses of such an approach. Although the

study period seems long by Western standards, for rural Africa it is short

and therefore allows for a shallow address of pertinent issues only.

The study concerns an holistic, mostly ‘bottom-up’ approach. The study

does not address possible ‘top-down’ approaches in much detail or contrast

them with the featured ‘bottom-up’ or ‘collaborative’ approach.

7.4 Lessons Learned

The study places a question marks over the value of external initiatives. At

best, these tend to fail when support is withdrawn. At worst, they can be

harmful, due to the cycles of dependency and debt which they tend to cre-

ate. They can also smother unique African contributions, hampering local

Africans from initiating, implementing and operating ICT access networks in-

stead of (international) corporations. The research substantiates that it takes

‘living the life’ to appreciate local cultural strengths involving reciprocity and

collaboration, and to recognise and acknowledge the local capacity to exe-

cute.

Externally imposed projects often adhere to restrictive, rule-based ap-

proaches and are at odds with the local culture often. Without genuine

cross-cultural collaboration, engendering self-determination and inclusive of

local stakeholders, and understanding of the social realities in a rural area,

sustainable ICT access in rural Africa is elusive, and at worst provides an-

other tool for external domination and extraction of resources.

Community-driven projects are rare in rural Africa. There is very lit-

tle evidence of how technology aligns with, and/or reflects, local needs and

processes. The Macha case shows that ICT access can be powerful for engen-

dering social capital and instrumental in the preservation of cultural heritage.
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Macha acted upon the local desire for ICT access through a combination

of local Ubuntu philosophical approaches including dialogue, reciprocity, and

a ‘just do it’ collaborative mentality. It good practices inform a strategy for

ICT Access that targets community engagement, workforce development and

thought leadership. This strategy appears to align with Mbiqi’s writings on

the spirit of African management. It shows ICT access to be inclusive in na-

ture, involving whole communities and committed local leadership. Even so,

the availibility of ICT Access can be fragile. The type of long term partner-

ships found as found in Macha are based on expressed local involvement and

interest that are both valuable and mutually satisfying. Thus, after almost

a decade of trial, error, improvisation and experimentation by talented local

engineers, Macha realised ICT access in its rural area by showing love in

engaging the community, parenting capable staff through building character

and skills, and using its authority by spreading its knowledge and wisdom.

7.5 Future Research

Although ICT access provisioning is ‘big business, there is little evidence of

implementation of ICT access in rural Africa respectful to its context and

culture. Yet, determining ‘what works and why is increasingly significant if

implementation of ICT access is to be civil. Whereas current ICT research

favours quantitative methods, such methods are limited when it comes to

exploration of complex social interventions such as implementation of ICT

access in rural Africa.

Engineering research has much to learn from other research ventures like

those in the health arena. Respectful, locally enshrined engineering research

is much needed, with the researcher ‘in place’ for a long period. Deeper,

richer and more contextually-driven qualitative studies are needed to guide

acceptable engineering. This document provides insights through an exam-

ple of such a study, in which a case study, PAL/R research methods and a

critical ethnographic approach allowed for fresh insights. Research to prove

the effectiveness of ICT access implementation consistent with African philo-

sophical perspectives premised on reciprocity and dialogue is much needed.

The demonstration that engineering aspects are second to the social aspects

of its embedding in the local society must be explored further.
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Knowledge translation – putting research into action – is rare in engineer-

ing in rural Africa. There is only a little amount of applied research, and even

less action. This study shows that ‘living-the-life’ yields new knowledge, and

therefore many longitudinal studies are needed in almost all aspects touched

upon in this research. Embedded research for instance in the form of living

labs, would assure that users of ICT access are not the observed subjects

but are active co-creators of engineering artefacts and change. That way,

stakeholders and members of the rural communities are explorers of extant

and emerging ideas, current and breakthrough scenarios, and traditional and

innovative concepts. Such experiential environment allows a social space for

experiencing rural reality and plotting of engineering tools to amplify con-

siderate human intent in a contextual and cultural respectful future.
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Abstract. Introduction and use of Information and Communication
Technologies in rural sub-Saharan Africa face a particular array of chal-
lenges. Often, challenges interrelate with context, tradition and culture.
This poster presentation identifies constraints during sensitisation, intro-
duction and operations of ICT in rural Zambia. Although quantitative
engineering aspects play a role, a multitude of qualitative constraints
feature prominently. These involve environmental, skills, and cultural in-
gredients. Research, planning and evaluation has to be sensitive to these
challenges if all rural areas are to receive proper inclusion and benefit
from the growing penetration of the Internet worldwide.

Key words: ICT for development, Rural area wireless networks, Tech-
nology and Society, Research methodology, Internet adoption constraints

1 Introduction

The role of Information and Communication Technologies (ICT) in advancing
economic growth in the least developed countries is a growing topic of research
and debate [1][2][1][3][4][5][6]. Attention focuses on the plight of the least con-
nected. Institutes and nations urge collaboration on addressing the needs in
rural areas. Most ICT research approaches from a quantitative, technological
perspective, using conventional wisdom [7]. Work often lacks long term contex-
tual evidence [8]. This poster presents an array of challenges that surface during
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the process of local adoption of ICT, based upon observations and experience
with ICT at a rural African community level in seven rural communities in
Zambia. These challenges are:

1. environmental constraints determined by environmental challenges spe-
cific to rural areas such as unreliable electricity or supply chain logistics.
Rural inhabitants have little control over these challenges.

2. skills constraints caused by the lack of availability of trained ICT practi-
tioners as well as the process of training and equipping these practitioners
in ICT.

3. cultural constraints that deal with the complexity of using, installing, and
maintaining ICTs in the context of African culture. Examples: perceptions of
time and resources, roles and authority and the role of oral tradition versus
written tradition.

2 Background

In Zambia, a typical rural community pivots around health and/or education
institutions. Traditional leadership structures govern daily activities. In several
locations, church-administered mission stations provide the nucleus of activi-
ties. The co-operative organisation, Macha Works, is a rural social enterprise.
It resides in the rural community of Macha, Zambia. It operates with a holistic
approach, aiming for holistic development of services and facilities at a village
level. Macha Works strives to inspire people in rural communities to reach their
collective and individual potential and operates according to the Macha Works
model [9]. It teams up with national institutes like University of Zambia, and
international organisations in a collaborative approach [10].

3 Methodology

The approach to this investigation uses mixed methods of research to address
multi-disciplinary research questions, within a single-case study methodology.
The method of data collection is one of critical ethnography over a period of nine
years. Embedded studies involved positive analysis of quantitative, longitudinal
usage data derived from the ICT network in Macha, based upon:

1. a network traffic monitoring system on the village network gateway capturing
14 days of traffic from midnight, Sunday 31 January to midnight Sunday 14
February in 2010, two months of network traffic in February, March and
April 2011, involving approximately 450 GB of packets to assess the use and
locality of traffic [11][12]

2. survey of Internet usage and attitudes towards ICT, private, one-on-one,
on-site interviews in Macha in July/August 2010 (23 interviews)

3. follow up through 44 online interviews of Internet users in Macha, June/July
2011, investigating the use of Web 2.0 applications and services [12].



APPENDIX 1, MTECH PUBLICATIONS 156

ICT Implementation Constraints, Zambia 3

3.1 Environmental constraints in Macha

Geographical constraints. Distances between towns are far, with the surface
of Zambia (752,600 km) equalling the size of Turkey (783,600 km) or Texas
(696,200 km). Oneway travel typically spans a number of days. Sensitive ICT
equipment can easily be broken in transport. Dust is common in Zambia year
around. Further there are periods of extreme heat and periods of rain, lightening
and strong winds.

Infrastructural constraints. Electricity is a vital constraint in rural areas.
National electricity supply is either unavailable or unreliable, with power failures
and voltage surges or brown-outs being common (dirty power). In practice, there
are many standards of equipment arriving in rural areas. Standard Uninterrupted
Power Supplies (UPS), meant to protect equipment from energy disruptions
get easily damaged as first line of defence. In practice, solar equipment proves
difficult to source. Battery replacement require specialist efforts.

The constraints on providing for housing or offices in rural areas are severe.
Sources of funding for building activities are sparse.

Most Zambians conduct their activities in accordance with customary law.
Customary tenure of land and the position of traditional chiefs are respected
[13].

Political and legal constraints. The regulatory frameworks for ICT are not
necessarily conducive to widespread scale up of ICT in rural areas. Universal
Service Fund (USF) collection is part of the work of regulators in many African
countries [14]. Processes take several years and require many regular visits to
monitor and encourage progress, without assurance of success. Property issues
and access to physical infrastructure create significant constraints. Different per-
ceptions of time, power distance between all participants, or mundane issues of
transport, all serve to compound the challenges in practice.

Deterministic constraints. Windows users in Macha were experiencing poorer
performance in the Linknet network than their Linux or Mac OS counterparts.
There was a perception that LinkNet unfairly disadvantages Windows users.

Thorough network analysis of satellite Internet traffic captured over 2 months
in early 2011 revealed a large disparity in performance between Windows and
Linux/Mac users. Aggregate traffic was broken into hourly bins and then nor-
malized to throughput per IP address per hour. Windows users were separated
from Linux/Mac users using the Time to Live (TTL) field in the TCP header.
Windows uses a TTL of 64 and Linux/MAC uses a TTL of 128. Table 3.1 shows
the results.

During this measurement period, there were almost double the number of
Windows users compared to Linux/Mac users logged in on average. However,
Windows outgoing normalized aggregate traffic was three times worse than
Linux/Mac during the phase of slow satellite connectivity. Incoming Windows
normalized traffic was only marginally worse than Linux.
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Satellite connectivity phase 2011/01/28 to 2011/04/09

Linux/Mac avg MB/IP/hour in 5.53
Linux/Mac avg MB/IP/hour out 1.55
Linux/Mac avg IPs/hour 9.75

Windows avg MB/IP/hour in 4.19
Windows avg MB/IP/hour out 0.55
Windows avg IPs/hour 19.24

E1 2Mbps line connectivity phase 2011/04/09 to 2011/05/19

Linux/Mac avg MB/IP/hour in 6.33
Linux/Mac avg MB/IP/hour out 1.50
Linux/Mac avg IPs/hour 10.07

Windows avg MB/IP/hour in 7.93
Windows avg MB/IP/hour out 1.00
Windows avg IPs/hour 17.12

Table 1. Windows vs Linux/Mac normalized incoming and outgoing
throughput.

Further, to confirm that this scenario could be replicated in a lab environ-
ment, a Linux and Windows 7 machine were connected to a Linux server over
a 1Mbps line and an artificial delay of between 10ms and 1s was introduced to
see the effect of increasing the delay on these operating systems. Table ?? shows
the results of this simulation. The simulation confirms the significant negative
effect of delay on Windows machines. It also confirms that Windows is unfairly
disadvantaged when there is a mix of Windows and Linux flows present. Al-
though there was a sound technical reason for the difference in performance
between Windows and Linux, it is challenging to share these findings with frus-
trated users. Users remained convinced that the performance issue was due to
a poorly designed network or, worse, that Windows users are being deliberately
disadvantaged.

Economic constraints. With the majority of the Zambian economy being
in the informal, unregulated sector [15], publicly available, quantitative data
needs appropriate interpretation. Most data describes realities in urban areas
exclusively.

Providing ICT in landlocked Zambia is costly due to the high monthly con-
nectivity costs, plus the costs involved in the procurement of equipment and
its installation. Prices for satellite connectivity have changed little since 2004,
depending on one’s assumptions, satellite pricing have gone up 55% [16].

3.2 Skill constraints

300 People possessed graduate qualification in ICTs in Zambia in 2008 [17].
Uneven distribution of the workforce compounds the shortage of engineers. Al-
though the majority of the population lives in rural areas, most engineers live
in urban areas. The shortage is particularly acute for ICT as computers enter
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rural areas, especially in health and education, while all support staff reside in
urban areas [18][19].

In contrast with efforts in health and education, there are no national pro-
grammes, nor public private partnerships, specifically designed for training of
engineers for rural areas. Except for Macha Works’ LITA [20], there are no vo-
cational training centres located in rural areas, and training is mostly left to the
unregulated, commercial markets in major towns.

3.3 Cultural constraints

In Southern Africa, Ubuntu culture centres on diversity and sharing. It values
trust and lays a moral foundation for interactions and empowerment. Its outward
presentation involves the decentralisation of power and spread of decision-making
authority to lower-level leaders [21]. Indigenous cultural heritage expresses itself
through oral tradition and presentations [22][23]. Most researchers are ignorant of
the indigenous system that help hold the rural community together [24]. Ubuntu
culture and Western cultural expressions differ as antonyms [25].

The understanding of the economic choice in rural areas involves broader
conceptions of its constitution, restraints and motivations [26]. African systems
work well in doing what they are designed to do. However, when coming from
other systems, and other historical conditions, outsiders find interactions often
incomprehensible [27][28].

When young persons have a professional connection, or link with expatriate
persons, they are expected to fend for themselves. This includes: providing for
their own shelter, providing for their own essentials of life (food and soap),
contributing to the upkeep of parents, and contributing to or providing for the
school fees and upkeep for extended family members.

Contextual ingredients define and influence sustainability. The rural commu-
nities judge activities ’sustainable’ when they are welcomed by all, are compre-
hended and can be vocalised by all members of the community, and when all
persons are included and have a sense of partaking in the development. As such,
the strength of ’rhythm’, the tuning into the local culture, sustains the balance
an African community strives for [29].

4 Conclusion

Based upon findings during nine years of longitudinal activity in implementing
ICT in rural Zambia, this poster shows practical constraints to the ICT inclu-
sion in rural Zambia. These constraints are broken down into environmental
constraints, skill constraints, and cultural constraints. They are part of a large
picture of ethical, conceptual and pragmatic issues. Constraints heavily influence
practice and effect all efforts and activities in rural Zambia.
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Abstract. Creating ICT access in the rural areas of Africa is a complex
challenge. In these areas, telecommunications infrastructure is provided
at a very high cost that may not be justified by the resulting use and
effects of the telecommunications network. Affordable access to ICTs in
rural areas can be frustrated at the supply as well as the demand end
of the service-provision chain. To supply ICTs and related services in
rural areas, the main challenge is the high level of capital and operating
expenditures incurred by service providers. On the demand side, rural
adoption of ICTs in developing countries is curtailed by low availability of
complementary public services, such as electricity and education, and by
the scarcity of locally relevant content. This paper highlights the various
aspects of the challenges of setting up Internet access in rural Zambia.
It takes a rather unique angle in that it introduces the perspectives on
the value of academic interventions in a manner that not only addresses
some of the complex issues but also accommodates cultural adjustment.
The paper introduces the rural internet project in Macha, rural Zambia
and demonstrates the impact of such an initiative on setting up not only
connectivity in a rural community but also dealing with the challenges
that come with this.

Key words: Rural Internet, rural communities, ICT, Zambia

1 Introduction

LinkNet operates a rural internet network in Macha, Zambia, Africa. Macha is
a small and resource-limited rural village. Based upon a holistic and respect-
ful vision aimed at developing the potential of the local community, the local
community plays a leading role in the progression of the local internet network.
The communications network is established within the setting of a co-operative
not-for-profit institute.

Setting up internet access and connecting rural communities in Africa is an
involved and complex endeavor. Not only are basic communications and energy
technologies lacking, but also a diverse array of constraints have to be conquered.
The integration of academic research findings is a challenge.

This paper deals with various aspects of these challenges. Most specifically it
deals with the an array of academic resource issues, like the availability of guiding
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literature in the fields of context, culture, orality, Information and Communica-
tion Technologies and its engineering, the digital divide and digital exclusion,
applications, costs, and management practices. Lastly the paper introduces lo-
cal perspectives on the value of academic interventions, and concludes with the
need for conceptual frameworks incorporating all of these complex aspects in a
culturally adaptive way.

2 Background

Rural African communities are globally typified as lacking in development, and
in need of change (Heinemann, Prato, & Shepherd, 2011). There is wide inter-
national support for the need for development of least developed regions on the
earth, for diverse reasons (United Nations, 2009).

Traditionally, engines of change appear in the form of development aid or
missionary work (Meganck, 2010). Development aid utilizes projects to disperse
its funding, often bringing together experts in capacity building for a specific
purpose. Development projects are part of thematic development programs, and
they involve distinct phases like planning, grant writing, execution, reporting and
assessment. During the assessment phase, measurements and evaluation matches
outcomes with goals set for the project.

Development projects are operational in a wide range of disciplines. Most op-
erate in a vertical manner and link to international priorities like the Millennium
Development Goals (MDG). Goals set by funding agencies mostly define the
development agenda. Priorities of funding agencies are set by international poli-
tics or individuals. Funding agencies are mostly bilateral or multilateral institu-
tions, or private, philanthropy foundations. Beside institutionalized development
projects, remittance of funding from diaspora abroad fuels separate development
activities in developing countries (Kozul-Wright & al., 2010). This flow grows,
with further growth expected through funding streams in social venturing.

Literature shows that equal partnerships and inclusiveness in development
of local interventions is a key requirement for long-term sustainability (InfoDev,
2008). Issues of incorporating human values and culture are being recognized
(Miller & Larson, 2005), and there is openness to exploring with a socio-technical
approach (Amadei & Wallace, 2009)(Kam, 2012). Although successes have been
reported for development projects, many reports depict failure. Most develop-
ment projects do not reach set goals, not even closely. There is a growing re-
sentment towards traditional approaches to development: there are many critics
with as many diverse positions, e.g. Khoza (Khoza, 2005), Moyo (Moyo, 2009)
or Adamson (Adamson, 2012). The challenge remains to not only find good out-
comes as defined by outsiders, but to find good outcomes in the context of local
authenticity, limited resources, and community priorities.

The use of Information and Communications Technologies (ICT) in commu-
nities or by individuals at the Bottom of the Pyramid1 is the subject of much

1 The term ’Bottom of the Pyramid’ - or BOP - has been put in the mainstream
by Prahalad, for instance in his book ’The Fortune at the Bottom of the Pyramid’
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and diverse study. Literature focuses on business and empowerment, and on
ICT in general and on information systems as the most common technology ob-
jects of analysis, with a growing trend toward mobile phones (Gomez, Baron, &
Fiore-silfvast, 2012).

The global impact of ICT is enormous. However, the engendering, initiat-
ing, implementing, operating, and scaling up of use of ICT in rural sub-Saharan
Africa seem to be routed through a particular minefield of challenges. Apart from
quantitative engineering aspects, a multitude of qualitative constraints have con-
siderable effect (Stam, 2011a). These involve environmental, skills, and cultural
ingredients. Issues such as high costs of inputs and the means of access control
contribute to the array of challenges.

Top-down, technology-centric, goal-diffuse approaches show unsatisfactory
development results (Dodson, Sterling, & Bennett, 2012). A mix of reasons is
offered as hampering the local adoption of technology. Not many projects show
capabilities of sustainability nor properties of scaling up. With the exception of
anthropology, accademic interventions researching how qualitative aspects and
engineering interact are few and far between. There is little evidence on the
modalities of long term local adoption and respectful integration of internet
access projects in rural areas in Africa, or how they interact with science. This
affects and hampers understanding.

3 Methodology

Our approach is to conduct a broad and qualitative literature review to shed
light on the interactions at the internet network initiative at LinkNet/Macha
Works in rural Zambia, and corroborate that with literature from academia.
The literature review not only considers ICT(4D) literature, but casts its net
much wider, exploring many aspects that arise during the introduction of ICT
in rural areas. The outcomes of this literature review are then contrasted with
longitudinal ethnographic research findings in the rural community of Macha, in
Zambia’s Southern Province.

4 Geography and Research

Macha is a community in rural Zambia. It is a typical rural community, being a
considerable distance from any town or economic center. Macha resides in com-
munal lands. Also in the community are medical and educational institutions
based upon church-administrated title-deeded land. The pastoral lifestyle of res-
idents centers around people-interactions, subsistence farming, and livestock.

The initial set-up of the internet network was in 2004. The network grew to a
considerable size, involving well over one hundred wireless units. From 2004 till

(Prahalad, 2009) refers to the billions of people living on less than $2 per day, also
popularly dubbed the other three billion.
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2011, the network was linked to the public internet through satellite connections.
In 2011, the network was terrestrially linked to an Internet Service Provider in
the capital city, Lusaka. The engineering details and use of the network has
been studied in detail through interaction with academic researchers. A string
of multi-disciplinary papers involving quantitative and qualitative reports cor-
roborate evidence of longitudinal research depicting the progress of this rural
community since 2004.

For over 20 years, high quality research has been ongoing at Macha. Ground-
breaking publications focus on results from academic interventions by the Macha
Research Trust (Thuma, 2010). The range of publications spans multiple studies
in Measles, Malaria, Tuberculosis, and HIV, often in collaboration with univer-
sities from the USA (Moss et al., 2011) and Europe. Although these medical
studies recognize the importance of the ICT networks in Macha, only one study
specifically reports on ICT dealing with the use of GSM to send weekly in-
formation of rapid malaria tests used and number of positive diagnoses using
SMS (Kamanga, Moono, Stresman, Mharakurwa, & Shiff, 2010). Personal in-
teractions show the Internet as a life-line in the medical research community in
Macha, however, none of the medical research publications quantifies or qualifies
the specific benefits of the internet network.

With regard to a literature base, a few (small) books have appeared through
the years, often written by missionaries or doctors positioned at Macha Mis-
sion. These books are not listed and difficult to find. In 2011, an e-book ap-
peared from this rural area (Stam, 2011b). On a provincial scale, books on
Tonga culture do exist, though hard to find. Elizabeth Colson, an American
anthropologist, published extensively on the Tonga, e.g. ’Tonga Religious Life
in the Twentieth Century’ (Colson, 2006). She compiled hundreds of published
and unpublished references on the Tonga-speaking people in Zambia and Zim-
babwe (Colson, 2008). Another source of history is Hobson’s ’Tales from Zambia’
(Hobson, 1996), and Gewald et al.’s ’One Zambia, Many Histories’ (Gewald, Hin-
felaar, & Macola, 2008). However, these publications are relevant for contextual
analysis only, none mentioning ICT.

5 Literature Context

Very limited amounts of literature seems to be aimed at directly benefiting local
practitioners in the rural African context. The non-discursive expressions of sci-
entific knowledge, reduced to abstractions in English texts, seem to have little
discernible effect on - even prohibiting the inclusion of - oral societies (Stam,
2013). The almost negligible African representation in formal academic publi-
cations in almost any field creates a defacto dependence upon out-of-context,
foreign scholarly direction (Gitau, Plantinga, & Diga, 2010). Recognizing this
divide, and that texts are necessarily directed to western consumption, David
Maranz, in his book ’African Friends and Money Matters’ declares ’the hope
that [the book] will contribute to Westerners having greater respect for a unique
economic system that accomplishes its main purposes very well’ (Maranz, 2001).
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In literature, a number of books give a whole sweep of history and evolution
of thought. Their generalizations can be helpful in assessing long term dynamics
of change. For instance, Morris observes ’It is one thing .. to sit around tinkering,
but it is another altogether for .. ideas to catch on and change society. That, it
seems, requires some sort of catalyst’ (Morris, 2010).

6 Local Culture

Academic interventions addressing technology from within in order to benefit
rural Africa is a formidable challenge. As culture is the context in which things
happen; out-of-context, technology matters lack significance (adapted from
(Trompenaars & Hampden-Turner, 2011). Unfortunately, the non-discursive re-
quirements in academic publishing hamper Third World scholars from produc-
ing, and publishing, scholarly publications, or even accessing them. Canagarajah
writes that literature review thrives on conventional wisdom, incorporates over-
whelmingly North American and Western European thinking and its intellectual
hegemony, and embeds international power relations (Canagarajah, 1996). Dour-
ish et al. link computing into a colonial intellectual tradition and identify the
problems that arise in consequence (Dourish & Mainwaring, 2012).

6.1 Dilemmas

Cross-cultural knowledge is hard to come by, and the consequences often baffle
people involved, leading to hostilities as cultural identities are defended (Lanier,
2000). Dilemmas posed due to cultural diversity - in the context of literature
and science - have been noted by various authors. Trompenaars observes that
although integrated technologies have a logic of their own that are not affected
by culture, the objective dimension can have totally different meanings to dif-
ferent local human cultures (Trompenaars & Hampden-Turner, 2011). In the
same book, Trompenaars et al. note that seminal literature’s depiction of ’one
best way to manage and organize’ is based upon a believe system that such
universalism is scientific, when in fact such position is a cultural preference. Not
surprisingly, literature tends to depict a depressing state of (rural) Africa, which
does not necessarily correlate with local perceptions. South African accademic
Khoza, in his book ’Let Africa Lead’, writes, ‘Those of us accustomed to mixing
with outsiders are used to hearing a few polite and tentative remarks about the
“problems of Africa after independence”, followed by an embarrassed silence.
Aid-givers celebrating their selfless assistance to poor old Africa are wont to
lay misgovernment and corruption at our feet, like a corpse at a wedding feast’
(Khoza, 2005).

6.2 Ubuntu Culture

Sub-Sahara African culture is based on Ubuntu. Khoza explains the culture as an
epistemology and humanistic philosophy, a metaphor embodying the significance
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of group solidarity (Khoza, 2005). It is key to all African values, involving collec-
tive person-hood and collective morality. Tutu writes. ’[Ubuntu] also means my
humanity is caught up, is inextricably bound up, in theirs. We belong in a bundle
of life’ (Tutu, 1999). He contrasts western philosophy and Ubuntu through ’it is
not ”I think therefore I am”. It says rather: ”I am human because I belong”’.

Others take definitions from radical humanism paradigms. Mbiqi and Maree
define Ubuntu as the sense of solidarity or brotherhood which arises among peo-
ple within marginalized or disadvantaged groups (Mbiqi & Maree, 2005). Louw
reports on Ubuntu and regards it a response to multiculturalism, with specific
reference to South Africa (Louw, 2002). He defines Ubuntu as ‘an African or
African-inspired version of an effective decolonising assessment of the other’. The
claim in these assessments transcends absolutism without resorting to relativism,
and involves respect for religiosity, agreement on criteria, and the necessity of
dialogue of beliefs. Colson notes that especially the role of beliefs is underval-
ued, and in her work she gives insight into the sheer complexity of the arena of
religiosity (Colson, 2006). Dispite it being the cultural expression of hundreds of
millions of people, literature on Ubuntu is often regarded idiosyncratic. Practical
implications for academic interventions, organizations, and change theories, have
been explored in literature, albeit sparsely, e.g. Van der Colff (Colff, 2003) and
Van den Heuvel (Van den Heuvel, 2008). On Ubuntu and African Renaissance a
small but steady stream of exploratory and critical books appear, like Moeletsi
Mbeki’s ‘Advocates for Change’ (Mbeki, 2011), however, with few bookshops in
most of Africa, they are difficult to access. With the expansion of the growth of
internet in Africa the blogosphere treaties have started to appear, e.g. George
Ayittey’s ’Africa through African eyes’ (Abdou, 2010).

On the interaction between ICT and African culture, very limited documen-
tation exists. There are just a very few scientific or philosophical treaties like
Van Binsbergen’s ‘Can ICT belong in Africa, or is ICT owned by North At-
lantic region?’ (Binsbergen & Dijk, 2004), or Zakour’s ‘Cultural Differences and
Information Technology Acceptance’ (Zakour, 2004).

6.3 Orality

In his book ’Orality and Literature’ Ong expands on differences in managing
knowledge and verbalization in primary and oral cultures versus chirographic
cultures. Ong notes that, for those acquainted with literate culture - by definition
those that read a paper like this - thought and its expression in oral culture
appears strange and at times bizarre (Ong, 1982). Much of Ong’s observations
are diachronic, viewed through history, although in recent work he hints that
further research on the differences between orality and literacy might produce
new and interesting insights in interpretations (Bingham, n.d.).

There seem to be no (multi/trans)disciplinary models for science on the in-
teraction with, and integration of, technologies in societies utilising orality as
their main means of interaction. Although there is a persistent tendency among
scholars that writing is the most basic form of language, Ferdinant de Saus-
sure questions aspects of usefulness and shortcomings and dangers (Waterman,
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1956). Changes in mental and social structures accredited to the use of writing
have been documented (Goody, 1968). Ong mentions that even in the old days
Plato already expressed serious reservations in the Phaedrus and his Seventh Let-
ter about writing. He depicted it as a mechanical, inhuman way of processing
knowledge, unresponsive to questions and destructive of memory (Ong, 1982).

Academic interventions encounter the complexity and vast schism between
oral and literate culture. Obviously colored by conventional wisdom, orality is
explicitly or implicitly attributed with a lack of introspectivity, of analytical
prowess, and of converse with the will (Ong, 1982). Although Sayed observes,
’Adaptation of technology and the becoming of a person are not separable con-
ceptually from the evolution of the complex system that the community is’
(Sayed, Singh, Saad-Sulonen, & Diaz, 2011), even academic interventions ad-
hering to Complex Adaptive System methodology have not shown to take into
account a measure of orality as a context-sensitive constraint.

7 Role of ICT

The role of ICT in advancing growth in Least Developed Countries is a hot topic
of academic research and debate (ITU, 2011a)(Unwin, 2009), (ITU, 2011c)(Toyama,
2010)(IEG (Independent Evaluation Group), 2011)(Frediksson et al., 2010)(Zambrano
& Seward, 2012). Regularly attention is requested for the plights of the least
connected, and institutes and nations are urged to collaborate in addressing the
needs in rural areas, for instance during World Telecommunication and Informa-
tion Society Day 2011 (WTISD) with it theme ’Better life in rural communities
with ICTs’ (Toure, 2011)(UN, 2011).

Many countries collect Universal Service Funds to gather funds to support
ICT deployment in rural areas, specifically targeting growth of ICT services in
rural areas (Calandro & Moyo, 2011). This body of work can be classified in the
’advocacy’ category.

Over the past decade great progress in the availability of bandwidth im-
proved Africa’s connections to the rest of the world. Sea cables are floated to the
continent. There is much growth in use of the mobile phone, and social media
like Mixt and Facebook. However, several obstacles have hindered ICT imple-
mentation and particularly impacted the adoption and utilization of ICT for the
benefit rural communities. Integrating academic interventions in communities is
a non-trivial, transdisciplinary, and utterly complex endeavor in rural Africa.

7.1 Research

There is a growing understanding that a western-focused look at ICT is con-
strained. Researchers are beginning to question their precepts (Gomez & Pather,
2012). Anderson et al. found their measurements on ’a Digital Study Hall’ in In-
dia was prone to conceptual and methodological difficulties (Anderson, Robert-
son, Nabi, Sahni, & Setia, 2012). And a working paper on South African ef-
forts to enhance the livelihoods of the rural poor through ICT concluded that
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only ’community-generated initiatives’ have an opportunity to be sustainable,
self-managed and an ability to be appropriated by local communities (InfoDev,
2008).

7.2 Digital Divide and Digital Exclusion

A wide variety of papers deal with the so-called Digital Divide. The various def-
initions of this divide converge on the notion that the digital divide refers to
any inequalities between groups, broadly construed, in terms of access to, use
of, or knowledge of information and communication technologies (Servon, 2002).
The messages in literature convey multiple perspectives on the commonly agreed
potential of a technology gap to exacerbate the already wide disparities between
people in society (Unwin, 2013). Pais proposes a mechanism for bridging the
divide, based on the position that the unifying vision that telecommunications
can empower people to meet their needs must be held by all stakeholders if com-
munities are to value technology as a means of achieving sustainable prosperity
(Pais, 2007a). Digital divide is modulated by access, training and content, and
driven by market forces, and widened by unequal investment in infrastructure,
discrimination, insufficient policy efforts, and culture and content (Servon, 2002).
Further, the multi-dimentional nature of the digital divide features prominently
in literature, citing the ability to access, adapt, and create knowledge using ICT
to be critical to social inclusion (Warschauer, 2003). Warshauer explains that not
only access is crucial, but that both technology and social developments play
important roles while integrating technology into communities, institutions, and
societies. He states that not so much the physical availability of computers nor
the internet are most important, but rather people’s ability to make use of those
technologies to engage in meaningful social practices.

Hudson made an attempt to investigate research, project and policy initia-
tives to examine the role of ICT in the transition from a rural village to a
global village (Hudson, 2006). A significant number of United Nations studies,
especially from its specialized agency for information and communication tech-
nologies, the International Telecommunications Union (ITU), show clear dispar-
ities in the availability of access and technology, still an important issue well
into the 21st century (ITU, 2011c)(ITU, 2010a)(ITU, 2011a)(ITU, 2010b)(ITU-
D, 2011)(Frediksson et al., 2010). Also multi-national institutes like The World
Bank publish cases in ICT, e.g. Baldwin et al. (Baldwin & Thomas, 2005). Like-
wise the Commonwealth Telecommunications Organisation (CTO) studies and
reports on ICTs in the developing world (Calindi, Pulkkinen, Tongia, Akwetey,
& Ross, 2010).

Expanding the issue of internet access, a range of reports focus on the value
and importance of broadband, including the issue of rural broadband in broad
and generic terms only (Budde, 2011), (Alves et al., 2011). Although the reports
show an accelerating growth of capacity, ubiquity, and convergence (especially
in the field of internet and mobile networks), this all seems to fuel a shift of
the nature of the digital divide towards digital exclusion (Grosskurth, 2010). An
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array of reports, mostly from (People) Public Private Partnerships (PPPP), deal
with derivatives of this issue, e.g. (Carvalho, Klarsfeld, & Lepicard, 2011).

7.3 Connectivity and Labor

Little or no academic interventions address the cost of connectivity in rural ar-
eas, although this is an important denominator for the economic sustainability
of internet networks in such environment. In general, availability of quantified
data is low in the African telecommunications market. Available sources are ITU
reports, the occasional demand-side releases, telecom operators annual reports,
or market reports from commercial sources. Most notable is ITU’s ICT Price
Basket (IPB) which led the ITU to herald that ICT services are getting more
affordable worldwide (ITU, 2011b). The report documents that nine out of the
top ten countries showing the greatest decrease in the ICT Price Basket value
were from Africa. However, all of them had high values (i.e. high prices) to start
with, and the report concludes that Africa continues to stand out in its relatively
high prices, with prohibitive high cost of fixed broadband Internet access cost-
ing on average almost three times the monthly average per capita income. The
ITU produced a supporting video to visualize this disparity (Statshot, 2012).
With 15 African countries being landlocked (the highest number on any con-
tinent) the challenges of costs for crossing other countries are severe (Léautier,
2012). However, statistics do lack focus, robust data does not exist, and method-
ological studies on communications costs in rural areas of Africa are virtually
non-existent.

Access to telecommunication services such as the Internet has a direct and
mutual correlation with the gross domestic product (GDP) per capita of a coun-
try (Baldwin & Thomas, 2005)(Andrianaivo & Kpodar, 2011)(Gillwald, 2008).
Literature deduces that telecommunications access strongly influences the finan-
cial and social well-being of a population. In contrast, the ITU reported in 2005
that the entire continent of Africa has fewer Internet users than France alone
(ITU, 2005). Current reports are more diffuse, due to convergence. They often
aggregate the amount of mobile phone users. For instance, the Communications
Authority of Kenya reports 4,716,977 internet users, of which 4,684,473 users
connected via mobile phone during the second quarter of 2011 (CCK, 2011).

Although there are stark contrasts in terms of urbanization in Africa (United
Nations, 2009), in developing countries, the vast majority of people (approxi-
mately 70% to 85% of the labor force) live in rural areas (Kozma, 2006) like
Macha. In Zambia, 94% of its surface area is considered rural (Adams, 2003).
61% of Zambia’s populace live in the rural areas (Central Statistics Office Zam-
bia, 2011). For a developing country to increase its productivity and for the
populace to enjoy an improved quality of life, it is essential that rural areas are
developed to the extent that new opportunities are created and innovations oc-
cur (Chief Chikanta & Mweetwa, 2007). Chief Chikanta et al. mention that rural
areas face significant resource challenges such as poor communications, trans-
port, electricity and water supply. They deem a disparity in Internet access is
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undesirable because it demonstrates that people of different communities have
unequal opportunities to benefit from technology in their daily lives.

Further, there are no studies in rural areas on the cost of personnel in relation
to their added value. Schwalje notes this discrepancy, and provides some initial
thoughts on concepts for national skills formation for knowledge-based economic
development (Schwalje, 2011). In personal discussions, Schwalje confirmed the
relevance for environments like those found in Africa, and thus the necessity to
include data from Africa, but also the difficulty in finding and accessing relevant
sources of data.

8 Management observations

This section endeavors to explore management theories affecting views on how to
perform and analyse operational internet access activities in rural Africa. House
et al. substantiate findings that leadership literature mostly reflects Western
industrialized culture (House & Aditya, 1997). They conclude that 98% of lit-
erature is distinctly North American in character. Therefore this section wades
through literature to unearth knowledge that could be relevant to review man-
agement of internet initiatives like LinkNet in rural Africa.

8.1 Seminal Management Literature

Covey in ’Seven habits of highly effective people’ identifies: ‘first try to under-
stand before you want to be understood’ (Covey, 2004). Kotter in his book ‘The
Heart of Change’ advocates ‘Commitment from the top and Show Quick wins’ as
key success factors (Kotter & Cohen, 2002). Senge et al. describe coherent the-
ories in ‘Presence’ (Senge, Jaworski, Flowers, & Scharmer, 2011) and Charmer
poses ‘Theory U’ (Charmer, 2009). The ideas is that it is important for funda-
mental change to assure an open mind, and truly listen to the essence. That
means that one must invest time to find out what really matters. One listens
not with the head, but with the heart, with the whole being. When the time of
insight comes, action follows, smoothly and quickly.

Collins, in his book, ’Good to Great’, deals with the question of why some
organizations have achieved major transformation and others not (Collins, 2001).
He poses in answering that question the principle of ‘first who, then what ’. First
one ensures relationship with the right people, then one decides where one goes.
Most organizations act the other way around: first devise a strategy or a plan,
then find the people. This does not work, postulates Collins. It must be: Who
first, then What. Gratton in her book ‘Hot Spots’, deliberates on the reasons
why some organizations or divisions are ”hot” (Gratton, 2007). In such places
there is a lot of action, happenings, inspiration, and achievement. One factor
she mentioned is that a sense of urgency and sense of excitement is generated
by asking questions. These are called igniting questions; questions or comments
that made people stop and think, and then take action.
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Other relevant thoughts can be found in Systems Theory. Examples include
Ackoff’s book, ’Redesigning the future: a systems approach to societal problems’
(Ackoff, 1974). Here it is indicated that a business cannot be separated from
the system and the context in which it acts. Furthermore, discipline cannot
solve complex business problems. Everything is interconnected and therefore
important. The whole system is to gain an understanding. In his book ’Process
Consulting’, Schein deals with the question of what help really is (Schein, 1988).
He shows the need to be open-minded and participate in helping those who need
help. It is counter-productive to formulate many solutions. The crux is that
those supported discover, self start, and deal directly with the challenges and
opportunities, congruent with the concept of Social Innovation (Stam, 2012).

Integration of this seminal management literature with the positioning of
academic intervention and the internet network activities in Macha is de-
scribed through the Macha Works model (Stam & Oortmerssen, 2010)(Matthee,
Mweemba, Pais, Stam, & Rijken, 2007).

8.2 Economic Growth

A growing number of reports expound that global business cannot afford to
ignore the potential of the African markets (Roxburgh et al., 2010). Some ex-
claim ‘It is time for Africa’ (Otty & Sita, 2011). ‘Africa’s economies are amongst
the fastest growing in the world, but growth does not necessarily lead to de-
velopment’ (Maczimbamuto-Ray, 2012). The heralding of the measurement of
economic growth in an African environment is prone to complexity. Although
Unwin postulates ‘there will be no end to poverty’ (Unwin, 2007), he recognizes
the intrinsic richness of Africa (Unwin, 2008). Van Oortmerssen (Oortmerssen,
2007) and Sachs (Sachs, 2011) both raise the issues of sustainable progress,
taking into account the limits in resource use that the world has reached. Ndi
indicates the consequence of the fixture on economic growth from an African
perspective (Ndi, 2010).

8.3 Development Innovation

There are calls to define the word ’development’ for goal fixing. Provocative
angles of viewing development come through a range of writers. Seminal are
Freire’s reports on his experience, and the way through, in situations of ignorance
and lethargy which he deems to be a direct result of economic, social and political
oppression (Freire, 2000). He poses a framework in education, pulling in actual
experiences as learning cases, re-defining realities to allow people to be free to
grow. Zambian citizen Moyo’s book ’Dead Aid’ has been a landmark in the
discussion of development aid (Moyo, 2009). The complexity of the issue can
be seen through Millennium Development Goals committee chairman Sachs. He
penned his thoughts upon reaching Lusaka, the capital of Zambia, for the first
time ’.. I knew that things were different, but I still did not fathom just how
different’ (Sachs, 2006).
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9 ICT and academics

Literature on challenges of engineering in rural Africa is scattered over many
academic fields. Further, reports on pilots or activities in remote or disenfran-
chised areas are also scattered over many fields. In this section we endeavor to
gain insight into the status of ICT research relevant to the ICT access in an
environment like Macha.

In the field of Information and Communication Technologies, the commu-
nity of both technical and social science researchers in ICT4D (or ICTD) takes
special interest in academic interventions on the African continent. Also in the
area of computer science there are specific science teams operating, to look into
technology-related activities related to rural Africa. However, ICT theories for
Africa are being formed without any significant influence of African scholars
due to unavailability of literature from African origin (Gitau et al., 2010). A
recent study on the changing, interdisciplinary field of ICTD analysed 948 peer-
reviewed academic papers that appeared in five peer-reviewed journals and two
conference series between 2000 and 2010 (Gomez et al., 2012). In their conclu-
sions, Gomez et al. deduce that the field is starting to help shape the design of
novel technologies for developing world contexts.

Grosskurth exposes a positive outlook on technology in Africa (Grosskurth,
2010), while UNESCO’s landmark report, ’Engineering’ provides insight into the
particulars of the shortages in Engineering (UNESCO, 2010). UNESCOmentions
that 2.5 million new engineers are needed in the African context (IEEE, 2012).
Doing research in developing regions like certain countries in Africa are blighted
by challenges (Brewer et al., 2006), and to keep rural wireless networks alive
beyond a pilot stage is another recognized challenge for academic interventions
(Surana et al., 2008).

9.1 Wireless Networks

Only a small number of rural wireless internet networks are documented in
Africa. In his thesis, Nungu describes one in Tanzania (Nungu, 2011). An-
other example is the Peebles Valley Wireless network in South Africa (Johnson,
2007) which could be most closely compared with the internet project in Macha
(Matthee et al., 2007). These networks are unique in that they overcome, and
document, challenges like long distances between wireless nodes, low-bandwidth
gateways to the Internet, lack of reliable power, and high cost of Internet connec-
tivity. They usually share a low-bandwidth, costly link to the Internet amongst
a large user-base. The adagio is that analysing and understanding the traffic
distribution, web usage patterns and source of bottlenecks can facilitate net-
work designs that are optimized to give rural users a better Internet experience
and bring down usage costs. Further, they operate in a mixed, and complex
environment, with multiple goals as in development and research.
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9.2 Internet Traffic

A large multi-year study of the distribution of Internet traffic in the developed
world was carried out by Ipoque in 2008/2009 (Schulze & Mochalski, 2009). It
showed that P2P traffic had decreased significantly and Web traffic had increased
due to the extensive use of content servers. In Germany, for example, P2P traffic
decreased from 69% to 52% and Web traffic rose from 14% to 26%. Johnson et
al. (Johnson, Pejovic, Belding, & Stam, 2012) regard the work that could be
closest to the rural Zambian context is one that examines Web traffic usage in
Internet Cafes and community centres in Cambodia and Ghana (Du, Demmer, &
Brewer, 2006). Here only HTTP traffic was studied, without a wireless network
aggregating traffic to the Internet connection. Classification of traffic showed
that sites like Yahoo and MSN, advertisement sites and multi-media content
accounted for the bulk of the traffic.

The performance of rural area wireless networks has been investigated since
their inception in the early 2000s. Surana et al. present a comprehensive study
of rural area network problems (Surana et al., 2008). Here technical issues were
juxtaposed with social obstacles of deploying networks in the developing world,
with a focus on system troubleshooting and an accent on energy related prob-
lems. In addition, Surana et al. provide anecdotal evidence of the social problems.
Specifics of network usage in the developing world is also the subject of Sen (Sen,
Kole, & Raman, 2006) and Kumar at al. (Kumar & Best, 2007). The former in-
vestigates a specific application (VoIP) and its economic feasibility in rural areas,
while the latter includes interviews of telecenter users in rural India. Wireless
network performance in rural networks have been analysed (Bhagwat, Raman,
& Sanghi, 2004)(Surana et al., 2008). The academic intervention through the
Peebles Valley mesh network in South Africa showed that in an unloaded net-
work, a mesh network becomes the bottleneck, rather than the satellite, after 7
hops (Johnson, 2007).

Johnson et al. used network traces from the internet network at Macha, to
explore the degree of local user-to-user interaction in the village. Social graph-
ing, using instant message interactions on Facebook, revealed that 54% of the
messages are between local users in the village (Johnson, Belding, & Stam, 2012).

9.3 Viruses

Experience in the internet network in Macha signals the important issue of virus
traffic, especially in the highly constrained bandwidth environments. In 2007,
around 600 million machines connected to the Internet. Of these, Goebel et al.
(Goebel, Holz, & Willems, 2007) quote Vint Cerf’s estimate of a quarter of them
being infected with botnets. Others estimated the range to be between 12 and 70
million at that time. Goebel’s study at Aachen University in Germany in 2007
showed that in 8 weeks, 13.4 million successful exploits were discovered due to
2,034 unique malware binaries circulating amongst 16,000 unique IP addresses.
Botnets, which are the key platform for most Internet attacks, are surveyed
by Gu et al. (Gu, Perdisci, Zhang, & Lee, 2008). This work highlights that
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botnet command and control has moved beyond the common methods such as
contacting an Internet Relay Chat (IRC) server. Current methods make use of
HTTP and P2P traffic and are thus harder to detect with common intrusion
detection systems. This emphasizes the fact that detected malware may only be
the tip of the iceberg. The severity of the problem is clear from Bhattacharya et
al. (Bhattacharya & Thies, 2011). Here experiences, behaviors, and unmet needs
of telecenter owners are studied, with respect to their attempts to prevent virus
infections on their machines. Virus control is recognized as a largely unsolved
problem. The importance of user education in rural networks is highlighted by
Ishmael et al. (Ishmael, Bury, Pezaros, & Race, 2008). Uniquely, Johnson et al.
analyzed full TCP dumps and provided insights on virus and bot presence in
the internet network in Macha (Johnson, Pejovic, Belding, & Stam, 2011), for
the first time in rural Africa.

9.4 Use of ICT

The Internet has evolved both in terms of size and application since its birth in
the early 1990s. Recent studies have shown that the average web page size in 2012
was 68 times larger than the average size in 1995 (14.12K in 1995 (Domenech,
Pont, Sahuquillo, & Gil, 2007) and 968K in 2012 (Souders, 2012)). There is an
increasing amount of off-personal computer (PC) storage and processing using
cloud computing for services such as navigation, photo sharing and file hosting.
Many applications that in the past were run on a users devise such as email,
word processors and instant message clients, are now run on web browsers. These
features have brought users in developed countries closer to the vision of ’any-
where any-time’ computing, where devices connected to high speed Internet
connections delegate computing power and storage capacity to cloud comput-
ing services. Postill reports that the localization in the Internet highlights the
fact that as the Internet continues to grow, it is becoming ’more local’ (Postill,
2008). This phenomena is beginning to blur the boundaries between online and
offline social domains, and it is this trend that justifies a localization approach
to network design, especially in isolated rural communities. However, no litera-
ture could be found on the implications for users in rural Zambia where Internet
access speeds of 64 kbps, up to 256 kbps, and latency over 700 ms are most
common.

There are many studies on social network interactions, both at a structural
level using friend lists and at an interaction level using wall posts, e.g. (Kumar,
Novak, & Tomkins, 2006), and (Mislove, Marcon, Gummadi, Druschel, & Bhat-
tacharjee, 2007). Wilson et al. argue that social links created by friend lists
are not valid indicators of user interactions (Wilson, Boe, Sala, Puttaswamy, &
Zhao, 2009). This is shown by the fact that the number of ’friend adds’ account
for 45% of the activity per day whereas comments only account for 10% of the
activity.

The lack of local content in rural Africa has been documented by Van Hoorik
and Mweetwa (Hoorik & Mweetwa, 2008). According to their observations, rural
Africans do not find a representation of their customs and culture online, thus
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they may perceive the Internet as a foreign body. Manschot explores models of
online content generation (Manschot & Stroek, 2009). The authors conclude that
social and cultural factors have to be considered for successful implementation of
‘content generation tools’. Locality of interest has been primarily studied in the
domain of peer-to-peer networks. For example, a semantic clustering technique
is employed by Handurukande et al. (Handurukande, Kermarrec, Le Fessant, &
Massoulié, 2004). The semantic relationship is either implicit, using information
such as peer-history, or explicit, using meta-information about the file, such as
whether it is music or video.

Time-delayed proxy for bandwidth-limited networks was proposed in 2006 by
Du et al. (Du et al., 2006). Vithinage et al. implemented and documented proxy
behaviour (Vithanage & Atukorale, 2011). Locality of online interactions, on the
other hand, was observed with the advent of online social networks. Wittie et al.
(Wittie, Pejovic, Deek, Almeroth, & Zhao, 2010) exploit the locality of interest
in order to improve online social networks’ usability for remote areas. Their work
is geared towards whole countries, and thus large geographical areas. In view of
this, Johnson et al. proposed an intervention by means of a upstream proxy in
the internet network at Macha (Johnson, Pejovic, et al., 2012).

10 Applications

In this section we search for knowledge on use of ICT in rural areas. Especially
in this area literature becomes thin. However, this is an important area, as
Oudshoorn signals in ’How Users Matter’ (Oudshoorn & Pinch, 2005).

10.1 E-learning

In recent years, much research has been devoted to the topic of distance edu-
cation. Bernard deals with the comparison with classroom education (Bernard
et al., 2004), and Garrison with its potential transformative effects (Garrison
& Anderson, 2003). The concept of e-learning in resource-limited rural environ-
ments has also been explored; Pais (Pais, 2007b), van Hoorik et al. (Hoorik &
Mweetwa, 2008), and Vallis et al. (Vallis et al., 2012) documented their appli-
cation and implementation within rural Zambia. Chen, in his book ’Education
Nation’, describes the results in western schools that integrate modern digital
tools to facilitate thinking, communicating, collaborating (Chen, 2010).

The field of distance learning pertaining to music is very new. The substantial
cost of Internet connection and video conferencing hardware was prohibitive
to widespread synchronous education in music (Litterst, 2007). More current
research has demonstrated that distance learning in music is not only feasible,
but also functional on a basic level (Dammers, 2009). In Macha, a longitudinal
ePiano project, music education through the internet, is progressing for a number
of years (Shoemaker & Stam, 2010).
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Schurgers et al. expand on experience and reflect on the opportunities and
challenges of E-learning in health, in Zambia (Schurgers, Stam, Banda, & Labib,
2009).

10.2 Cultural Heritage

Preservation of intangible cultural heritage is part of healthy and sustainable
progress of rural communities (UNESCO, 2003). Affiliated with the LinkNet
activities in Macha, the local radio provides a platform for dissemination of
cultural knowledge and wisdom in a community that operates mainly in primary
orality. Programs provide a beacon for identity in a community in flux in a fast
changing world (Stam & Mweetwa, 2012).

11 Discussion

Nine years of ethnographic research in rural Zambia provided a lot of insights
into challenges or the relevance of academic interventions and their applicability
in the rural context. There appear to be a lot of discrepancies between western
knowledge and its application in the disenfranchised context. Frameworks can
be culturally inappropriate and locally impractical. Discrepancies include:

a) non-alignment of locally relevant topics with available (international) research
b) lack of accessibility of research findings in varied culturally-adapt manners
c) issues of language (English versus local language)
d) representation of knowledge, e.g. in literal format versus an oral format
e) relationality, e.g. writings by foreign research versus dissemination by local

research
f) cultural positioning, e.g. linear categorization versus mediatory positioning
g) contextuality, e.g. described for an audience referencing to the resource-

abundant environment versus a local audience referencing to a resource-
limited environment

h) validation, e.g. international-peer-reviewed versus local-community-reviewed.

The almost exclusive discursive way of presenting results in ICT is providing
a huge barrier to its use in other regions of the world, where discursive thought is
scarce. Current academic discourse has little connection with realities and topics
of interest in developing countries. Such topics center on, for instance:

a) people
b) analysis of effects of interventions in social relationships
c) the empowerment of individuals or communities
d) sense of accomplishment and feelings of being part of the world
e) effects of interventions to the social cohesion of the community
f) opportunities to strengthen local culture and archive events in the past
g) abilities to interact as a community at a collective level.
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Issues involve those of agency, security and peace. Results of this misalign-
ment fuels inaccurate and misleading stories in disenfranchised areas. This, in
turn, discourages the desire to collaborate with academics. Only through lo-
cal expression of the intervention can real embrace of the findings by the local
community possibly take place.

There is no established scientific community in ICT or engineering in most
disenfranchised regions of the world. Further, engineering research mainly takes
place in the western environment, and financing focuses on such Western based
research. No significant funding mechanisms for science flourish in Zambia. In
collaborations, African, rural partners are often excluded from funding.

12 Conclusions

Much research in engineering incorporates a quantitative and technological per-
spective. Literature biases towards quantifiable responses, and aims at priori-
tization of needs, focused on Western topic listings, and conceptualization of
solutions. Work often lacks long term contextual evidence. In positivistic, tech-
nical sciences there seems to be little regards for culture and context. There is
no localized science-reporting in most developing countries, and certainly little
reporting in the local languages. All this hampers communities from being able
to learn about academic interventions in a meaningful way.

There appears to be little regard for the potential difference in meaning of
the technical artefact in a different context. Academic reports invariably focus on
tangible, quantifiable and instrumental impacts following Western methodology.
Lack of long term, longitudinal research on use of technologies in disenfranchised
areas particularly affect the knowledge base. Not many projects extend over
multiple years or beyond project implementation phase. Further, the intangible
and unquantifiable results of interventions receive little attention. Literature
consecutively flies at a generalist, mostly macro-economical altitude.

The discursive expressions of scientific knowledge, reduced to abstractions in
English texts, seem to have little discernible effect on - or even defacto prohibits
the inclusion of - oral societies. The foreign academic appropriation of local
information for private, foreign profit, alienates the local community and renders
it objectified and possibly exploited.

There are hardly any engineering studies on activities and results in dis-
enfranchised areas from the perspective of disenfranchised areas. Reports base
conclusions on short periods of observation. Validating the research with those in
the areas under review hardly ever results in participation by, and/or recognition
of the efforts and their worth, by local people.

There is a clear need for conceptual frameworks applicable to context and
culture to be in equilibrium with local culture and heritage, taking into account
locally important aspirations and paradigms. There is much room for locally
developed models and locally enshrined research, performed on the basis of local
tradition, possibly involving local indigenous institutions to assure good ground-
ing, especially when dealing with rural communities.
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Appendix 2, Macha

Disseminations (2012-2013)

Conferences

Macha Works conference participation during the research period (2012-

2013)

• Global Humanitarian Technology Conference (GHTC 2012), Seattle,

WA, USA. Key Note Speaker, Panel Member, Author

• Grenzenloos II, Rotterdam, Netherlands. Key note Speaker.

• Fifth International Conference on Information and Communication Tech-

nologies and Development (ICTD 2012), Atlanta, GA, USA. Poster

Presentation

• Second ACM Symposium on Computing for Development (ACM DEV

2012), Atlanta, GA, USA. Author, Paper Presentation

• Fourth International IEEE EAI Conference on eInfrastructure and eS-

ervices for Developing Countries (Africomm 2012), Yaounde, Cameroon.

Key Note Speaker, Author, Paper and Poster Presentations

• Aid & International Development Forum (AIDF 2013), Washington,

DC, USA. Participants

• eLearning Africa 2013, Windhoek, Nambia. Author, Paper Presenta-

tion

• Fifth International IEEE EAI Conference on eInfrastructure and eS-

ervices for Developing Countries (Africomm 2013), Blantyre, Malawi.

General Chair, Key Note Speaker, Author, Poster Presentations
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• International Conference on ICT for Africa 2013 (ICT4Africa 2013),

Harare, Zimbabwe. Author, Paper Presentations

• International Symposium on Infectious Diseases in Resource Limited

Environments in Africa, Rotterdam, Netherlands, Presentation

• Technology for Teaching and Learning Forum 2013, Sandton, South

Africa, Presentation

• Computer Society of Zimbabwe conference, Victoria Falls, Zimbabwe,

Key Note address, Author, Presentations

Lectures

Lectures during the research period (2012-2013):

• UCSB Center for Information Technology and Society Lecture Series,

“Observations from rural Africa: An engineer involved in ICTs and

critical ethnography in Macha, Zambia”, Santa Barbara, CA, USA

• Policy dialogue by the South African Department of Science and Tech-

nology and the European Union in partnership with the HSRC on

‘Extending access and connectivity across rural communities in South

Africa, “Experience of Providing Wireless Access to Rural Communi-

ties”, Pretoria, South Africa

• Association of Computer Teachers, “The Unfolding Revolution in Ed-

ucation”, Harare, Zimbabwe

• Sri Muthukumaran Institute of Technology “An Introduction to Social

Innovation”, Chikkarayapuram, India (through Internet):

• Gateway Trust, “An Introduction to MOOCs”, Harare, Zimbabwe

• IEEE SIGHT, Internet, Online: “Inauguration Humanitarian Page

Contest”

• Grenzenloos II, “IT (in Healthcare) and African Culture: Best of Both

Worlds?”, Rotterdam, Netherlands
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• University of Tilburg, “Context and Culture affect ICT deployment, a

case from rural Africa”, Tilburg, Netherlands

• International Symposium on Infectious Diseases in Resource Limited

Environments in Africa, “Lessons Learned from the African Culture:

Global Impact?”, Rotterdam, Netherlands

• Health Expo, “Applications of Big Data in theHealth Sector”, Harare,

Zimbabwe

Papers

Papers published during the research period 2012-2013:

• J. M. Vallis et al., “Building Capacity for E-learning for Nurse Train-

ing in Zambia and Ghana: Appropriate Computer Technologies?, in

Appropriate Healthcare Technologies for Developing Countries (AHT

2012), 2012

• G. van Stam and F. Mweetwa, “Community Radio Provides Elderly

a Platform to Have Their Voices Heard in rural Macha, Zambia, The

Journal of Community Informatics, vol. 8, no. 1, 2012

• G. van Stam, D. L. Johnson, V. Pejovic, C. Mudenda, A. Sinzala, and

D. van Greunen, “Constraints for Information and Communications

Technologies implementation in rural Zambia, in Fourth International

IEEE EAI Conference on eInfrastructure and eServices for Developing

Countries (Africomm 2012)

• C. Mudenda and G. van Stam, “ICT Training in Rural Zambia, the case

of LinkNet Information Technology Academy, in Fourth International

IEEE EAI Conference on eInfrastructure and eServices for Developing

Countries (Africomm 2012)

• G. van Stam, “Is Technology the Solution to the Worlds Major So-

cial Challenges?, in IEEE Global Humanitarian Technology Conference,

2012
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• J. Bets, G. van Stam, and A. Voorhoeve, “Modeling and Practise of

Integral Development in rural Zambia. Case Macha., in Fourth In-

ternational IEEE EAI Conference on eInfrastructure and eServices for

Developing Countries (Africomm 2012)

• D. L. Johnson, E. M. Belding, and G. van Stam, “Network traffic local-

ity in a rural African village, in Proceedings of the Fifth International

Conference on Information and Communication Technologies and De-

velopment, 2012, pp. 268277

• G. van Stam, “Observations from rural Africa: An engineer involved

in ICTs and critical ethnography in Macha, Zambia, in UCSB Center

for Information Technology and Society Lecture Series, 2012

• J. Mpala and G. van Stam, “Open BTS, a GSM experiment in rural

Zambia, in Fourth International IEEE EAI Conference on eInfrastruc-

ture and eServices for Developing Countries (Africomm 2012)

• G. van Stam, “Oral Budgeting in rural Macha, Southern Province,

Zambia, Anthropological Notebooks, vol. 18, no. 3, p. 4146, 2012

• V. Pejovic, D. L. Johnson, M. Zheleva, E. M. Belding, L. Parks, and

G. van Stam, “The Bandwidth Divide: Obstacles to Efficient Broad-

band Adoption in Rural Sub-Saharan Africa, International Journal of

Communication, vol. 6, pp. 24672491, 2012

• G. van Stam, “Towards an Africanised expression of ICT, in Fourth

International IEEE EAI Conference on eInfrastructure and eServices

for Developing Countries (Africomm 2012)

• G. van Stam, “Towards an IEEE Strategy in Social Innovation, in 2012

IEEE Global Humanitarian Technology Conference, 2012

• D. L. Johnson, V. Pejovic, E. M. Belding, and G. van Stam, “Village-

Share: Facilitating content generation and sharing in rural networks,

in ACM DEV 2012

• G. van Oortmerssen, G. van Stam, and A. Malichi, “A Novel Model for

Academic, Transcultural, and Global ICT Education, employing the
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full potential of ICT, in International Conference on ICT for Africa

2013

• G. van Stam, “Information and Knowledge Transfer in the rural com-

munity of Macha, Zambia, The Journal of Community Informatics, vol.

9, no. 1, 2013.

• A. Kroczek, G. van Stam, and F. Mweetwa, “Stakeholder Theory and

ICT in rural Macha, Zambia, in International Conference on ICT for

Africa 2013, 2013.

• G. van Stam, “MOOCs, An Opportunity for African Influence in West-

ern Civilisation?”, in eLearning Africa, 2013.

• G. van Stam and D. van Greunen, “A Perspective of an African First

Mile initiative and its interactions with Academics”, The Journal of

Community Informatics, Manuscript Submitted

• G. van Stam, “Thought Leadership in e-Governance, e-Infrastructure,

and e-Business in Africa”, in Fifth International IEEE EAI Conference

on eInfrastructure and eServices for Developing Countries (Africomm

2013)

• T. F. Bissyande, J. Ouoba, G. van Stam, J. Klein, and Y. Le Traon,

“Sustainable ICT4D in Africa: Where Do We Go From Here?”, in Fifth

International IEEE EAI Conference on eInfrastructure and eServices

for Developing Countries (Africomm 2013)

• C. Mudenda, D. L. Johnson, L. Parks, and G. van Stam, “Power Insta-

bility in Rural Zambia, Case Macha”, in Fifth International IEEE EAI

Conference on eInfrastructure and eServices for Developing Countries

(Africomm 2013)

• J. Bishi, A. M. Gamundani, and G. van Stam, “Assessing the poten-

tial of eAgriculture in Zimbabwe”, in Fifth International IEEE EAI

Conference on eInfrastructure and eServices for Developing Countries

(Africomm 2013)

• S. H. Kembo, G. Hapanyengwi, G. D. Brooking, and G. van Stam,

“Progressing Services in African Mobile Networks utilizing Big Data
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Research”, in Fifth International IEEE EAI Conference on eInfrastruc-

ture and eServices for Developing Countries (Africomm 2013)

• G. van Stam, “eLearning in Africa and the Opportunity for Innovative

Credentialing”, in Fifth International Conference on eInfrastructure

and eServices for Developing Countries (Africomm 2013)

• G. van Stam, “Inclusive Community Engagement in Social Innovation,

case Africa”, in Fifth International Conference on eInfrastructure and

eServices for Developing Countries (Africomm 2013)

• G. van Stam, “African Engineering and Colonialistic Conditioning”,

in Fifth International Conference on eInfrastructure and eServices for

Developing Countries (Africomm 2013)

Poster Presentations

Posters published during the research period 2012 - 2013:

• J. Bets, G. van Stam, and A. Voorhoeve, “Modeling and Practise of

Integral Development in rural Zambia. Case Macha”, in Africomm

2012

• C. Mudenda and G. van Stam, “ICT Training in Rural Zambia, the

case of LinkNet Information Technology Academy”, Africomm 2012

• D. L. Johnson, E. M. Belding, and G. van Stam, “Network traffic lo-

cality in a rural African village”, ICTD 2012

• G. van Stam, D. L. Johnson, V. Pejovic, C. Mudenda, A. Sinzala,

and D. van Greunen,“Constraints for Information and Communications

Technologies implementation in rural Zambia”, Africomm 2012

• J. M. Vallis et al., “Building capacity for remote, rural knowledge ex-

change: a global health collaboration”, in NHSScotland Event 2013

• J. Bishi, A. M. Gamundani, and G. van Stam, “Assessing the potential

of eAgriculture in Zimbabwe”, Africomm 2013
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• S. H. Kembo, G. Hapanyengwi, G. D. Brooking, and G. van Stam,

“Progressing Services in African Mobile Networks utilizing Big Data

Research”, Africomm 2013

Miscelleanous

Various repositories

• Vision Broadcasting, “Macha Broadcasting — YouTube”.

Online: http://www.youtube.com/machabroadcasting/u

• Macha Works, “Vision Sounds”.

Online: http://www.muziboo.com/VisionSounds/

Publications based upon Macha data

• A. Anand, D. L. Johnson, and E. M. Belding, VillageCell: Cost Effec-

tive Cellular Connectivity in Rural Areas Categories and Subject De-

scriptors, in Fifth International Conference on Information and Com-

munication Technologies and Development ICTD12, Atlanta 2012.

• D. L. Johnson, E. M. Belding, and K. Almeroth,“Analysis of Internet

usage in a rural wireless network”

• P. Cunningham, M. E. Herselman, and M. Cunningham, “Supporting

the Evolution of Sustainable Living Labs and Living Labs Networks in

Africa”, IST-Africa Initiative, LLiSA 2012.

• M. Zheleva, C. Budak, A. Paul, B. Liu, E. M. Belding, and A. E. El

Abbadi, ImmuNet: Improved immunization of children through cellular

network technology, in GSWC 2012

• D. L. Johnson, E. M. Belding, and C. Mudenda,“Kwaabana: File shar-

ing for rural networks”, in ACM DEV-4, Cape Town 2013.

• M. Zheleva, A. Paul, D. L. Johnson, and E. Belding, “Kwiizya: Local

Cellular Network Services in Remote Areas” in MobiSys13 2013.

• M. Zheleva, P. Schmitt, M. Vigil, and E. Belding, “The Increased Band-

width Fallacy: Performance and Usage in Rural Zambia”, in ACM

DEV-4, Cape Town 2013.
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• M. Zheleva, P. Schmitt, M. Vigil, and E. Belding, “Community Detec-

tion in Cellular Network Traces”, in ICTD13, Cape Town 2013.

Dissertations

• D. L. Johnson, “Re-architecting Internet Access and Wireless Networks

for Rural Developing Regions”, University of California, Santa Barbara

2013.

• A. Kroczek,“Information and Communication Technologies in sub-Saharan

Africa”, Copenhagen Business School, Copenhagen 2012.



Gertjan van Stam – abstract.  
 
The problem discussed in this dissertation is to gather evidence of good practice and derive strategy 
for the development of ICT access in rural Zambia. 
  Access to ICT services is important, also in rural areas of Africa. The challenges are many. 
There is a distinct void in tangible descriptions of the realities of ICT Access in rural areas or 
actionable guidelines for practitioners. This study involves a case study in the rural areas of Zambia. It 
does so through ethnography involving 10 years of observation of aspects of ICT access in rural 
Macha, Zambia. In this community, emerging from an articulated vision, ICT access in the form of the 
Internet arrived in 2004. Macha Works with its ICT unit LinkNet provides the basis for this 
interpretive approach from within the rural cultural setting. The purpose of the study is to benefit 
the local rural community, addressing the fundamentals of reality to add to the body of knowledge. 
  The study involves cross cultural interaction and takes a trans-disciplinary view on science. It 
involves Participative Action Learning and Research aimed at recognising the complex adaptive 
systems while being aligned with the ethics of the rural African environment. Emphasis is on the 
needs of the community, rather than of the individual utilising empirical evidence. 
  The good practices in Macha that inform strategy to make ICT accessible in rural areas are  

• engaging the community, building relationships 

• workforce development, unlocking productivity  

• thought leadership, establishing authority 
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