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ABSTRACT
Open source software (OSS) is a viable alterndtveproprietary software (PS), particularly in tgevernment

sector globally for reasons such as lowering saftweosts, growing local software development ingrisind
bridging the digital divide. On the other hand G¢zhsed open content is also very useful and cagffeetively
used to supplement the content the governmentrhearious thematic areas. However the Kenyan gorent has
not harnessed the benefits that these afford. fdsEsarch sought to realize the current status ¢ @sd CC
licensed content usage in the Kenyan governmerguoyeying top level ICT management in the e-govenmm
directorate, ICT staff as well as availability asidll of OSS software developers and willingnessafitent creators
to share content appropriately licensed with an @improposing strategic interventions to enhaneeattioption of
these in the Kenyan government. The U.S Departmehtbor E-Government framework was adopted tormfo
this research. The results indicate that OSS aBdicgnsed open content usage within the ministiseisot yet
extensive and measures need to be put in placehgnee the utilization of these. Various challerges obstacles
are hampering full OSS and CC licensed open conteptementation and utilization within the ministsi and
agencies. These can however be combated and OSES@itidensed open content adopted once these gitate

have been adopted and implemented.

The entire study took a maximum duration of sixrf@nths.
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CHAPTER ONE: INTRODUCTION

1.1 Background

Governments around the world, over the years amegrézing the need for utilization of Informatioechnology as
an enabler in the various day to day tasks andjmdually embracing the various capabilities aritiefhcies that
these afford. These governments are also makimgprmsidering efforts to promote open source softvwangcally
produced by cooperatives of individuals) at the emge of proprietary software (generally sold by jfoofit
software developers).

e-Government is a key instrument for modernizaaod reform as governments face the continuing pressf
increasing their performance and adapting to tresgure of the new information society (Morven Mabeand
Tawfik Jelassi, 2003).

The recent trouble is that many government depantsnan Kenya still have little understanding of theany
benefits that open source software can have andtbautilize it effectively in order to get optimetsults from its
use and subsequently lack a path toward makingidesi in keeping with core government responsibdit Cost
savings, the naive enticement, may not provide goaigh motivation in the end. Although proprietaoftware
(the complement to open source software) tendstoecwith high licensing fees, whereas open souate lie
downloaded without payment, monetary argumentsdfgploying open source software might be unsucckssfu
because of the high cost of conversion, retrai@ing developing an adequate base for support wiaictpostpone

the potential savings of open source software fanyryears.

E-government is enabling government organizatianprovide better services to their constituentansactions
such as filing taxes online, applying for jobs,eeing driver’s licenses and ordering recreatiomal accupational

licenses can now be conducted online, quickly dfidently (West, 2002).

While some earlier e-government computer issued) ag office automation, may not be highly releamesearch
today, many issues are, for example decision magergice processes and values (Ake Gronlund, Tomatjo
2005).

The Kenya government is embracing this change andare open to adopting and making use of the noumser
benefits it can reap from this automation. Over ldmt few years, efforts to automate most of thgegoment
processes have become a core undertaking of timusasectors in the government. The e-Governmeatiesty has
set out several best practices for benchmarkingeinya some of which are coherent and compatiblerimétion
processing and management policies and businessgs®s, proper and adequate skills, knowledge tiifhubas
necessary for operationalization and sustainabdft{ommunication within government, networked fieads by
exploiting the literate population, innovative @fe sector and efficient government to stimulatnemic growth,
the use of Internet to ensure that e-Governmenicgsr reach every citizen, business and institstionKenya, to
mention but a few.



Open source software generally means softwareghaften developed in a public collaborative manfdrerefore
the open source applications that will be builnrit allow anyone to create modifications of thé&ware, port it to
new operating systems and processing architecam@share it with others. This comes with seveealefits such
as the software will continually be improved anstee by a wide community of software developerkémya and

even beyond. Bugs will be fixed and knowledge Wéldrawn from a vast domain of knowledgeable pexson

Open source-software is usually copyrighted andigease may contain restrictions intended to presés open

source status or to require notice of authorshifp @ontrol other developmental factors.

The open-source licensing model as evidenced byGiHE) General Public license (GPL) contrasts shawth
licenses of proprietary mainstream software (i.@-apen or closed source equivalent to commerciatiyowt.)
Examples are Sun Microsystems makes Star Offiterraltive to Microsoft office, Apache Web serveealative
to Microsoft Internet Information Server (IIS) oetdécape Web Server, GIMP (GNU Image ManipulatiooglPam)
alternative to Adobe Photoshop or Corel Photopdtaistgre SQL relational SQL database alternativ®racle
(Oracle Corporation) or DBZ (IBM).

The Kenya government plays a crucial role with rdga ICT in general and open source and creativengons
licensed open content in particular. With the rédemnch of open data in Kenya, it is clear that tenya
government is appreciating and warming up to thetsg sharing. The Kenya government is in a positto drive
strategic change throughout the whole country. Adiog to the FOSS Policy toolkit (2005), the puldactor is the
biggest consumer of ICT and governments set thamuix and regulatory boundaries that allow busieeds
develop. Open source software has for a long tieenbin use among government agencies, and prosfoects
increased use have been greeted enthusiasticalbotiyknowledgeable government employees and operce
communities. A lot of open source software appi@ exist and continue to come into existenceldagtay which
can be used in many different ways in order enhaeceice delivery in e-government in a life chamggmanner.
But mobilizing the necessary forces in governmenprocure open source software has been diffictitiis study
attempts to explore the reasons so many efforte Btalled, the lessons learnt by the successfattefbs well as
measures that can be put in place to facilitateatth@ption of open source applications as well asease the

utilization of creative commons licensed open cofite

1.2 Outline of the Report

This report begins with an introduction to openrseusoftware and creative commons licenses. It giges the
problem statement, objectives and justificatiorthaf study in the first chapter. Chapter two will the literature
review, where various e-governments in the worldt thre using open source software are reviewedadswl
highlight the proposed solution to the problem pose the previous chapter. Chapter three presems t
methodology that was used in the research to biaédorototype. Chapter four gives the results amdirigs of the

analysis done, while a conclusion and recommenastoe highlighted in chapter five.



1.3 Problem Statement

The purpose of this study is to unearth the coimtrahat limit widespread adoption of open sowcéware in e-
government for some government services and utilpgn source software to come up with a solutiorchviwill

make it easy and enhance the use of Creative comiimmmsed open content by the government andratde it
easy for content creators to channel this conterthé relevant authorities in the government sdoasicrease

awareness on its great potential so that it camskd in many life-changing ways.

Licensing can be complex and somewhat tricky. @reatommons was therefore founded in order to gl
content creators an easy way to distribute theikwehile specifying some simple factors such astivbethe work

could be used commercially or modified.

The problem of closed source software applicatiertbat they are not flexible in the sense thatwiedors retain
the source code and distribute the software in dechfiorm thereby preventing the user from undewditag how it
works or changing how it works and it also does emtourage collaboration on projects as the sotwde is not

availed publicly thereby stifling innovation.

It is this knowledge gap in open source softwamgpéidn in government in the Kenyan scenario andstiissequent

software development process and utilization ttepwopose to address in this research.

1.4 Objectives

The guiding research question in the study is tmfdate strategic interventions to be used in #udlifation of the
adoption of open source applications and creatbrangons open licensed content to be used in e-Gmehin

Kenya. This study aims to:

i) Investigate current e-Government frameworks inglsbally in relation to OSS

i) Explore the flexibility of the current ICT policiemd strategies in as far as adoption of OSS andreC
concerned.

iii) Determine a model that enables content sharingutiliwhtion of CC licensed open content from the
literate population by the Government.

iv) Determine strategic interventions to enhance adomf OSS and CC licensed Open content and

disseminate them to the Kenyan government.

1.5 Research Questions

In order to achieve the objectives, the followiegearch question will constitute the domain of gtigation:

What are the strategies that need to be formulateshhance the adoption of Open source applicatiadscreative

commons licensed open content in Kenya?

Other research questions that will be considereldidte:



 What is the potential of OSS as an appropriatevagiealternative to commercial software in Kenyan e
Government?

 To what extent and how adequately does the Keny&@owernment strategy deal with Open source
software and creative commons licensed open cchtent

« How and under what conditions can CC licensed apenent be considered and utilized as a value add i
the service delivery of the Kenyan e-Government?

 What new approaches towards content sharing camplemented to enhance adoption of CC licensed
content in the Kenyan e-Government scenario.

* What strategic interventions can be put in placertbance and facilitate the use of OSS and CCdaxtn

content to aid service delivery in the Kenyan e-&ament?

1.6 Justification of the study

The need for governments to automate their prosesmse to provide value added services to theizasis and
other stakeholders has always been a key undegtakirkeep pace with the current technological gearbut

also to identify possibilities to reap the benetfitat come with these technologies.

Several researches done in the developed and géwgloountries have revealed that software apjidinat
for e-governance cannot and should not be limitedptoprietary software applications only. Their
counterparts, open-source software can also beadito play a vital role in service delivery tdizens. In this
regard, effort must be put in devising a way ofueimg these two platforms work well together. (Wack

Group on e-Government in the Developing World, 2002

Despite the advancements in technology, many gawvenh departments still have little understanding of
fundamental goals of open source software let altmenassive capabilities. Although proprietarytaaire
(the complement to open source software) tendsiaecwith high licensing fees, whereas open sousoebe
downloaded without payment, monetary arguments deploying open source software are usually
unsuccessful because of the high cost of conversairaining and developing an adequate base fopat
which can postpone the potential savings of opemcgosoftware for many years. Nevertheless, ititel W
produce locally based goods and services to sutestincreasingly expensive imports and lower costs
substantially. The weakening of the local curres@gainst the international major currencies liiedollar or
the sterling pound will make the licenses on thparnted software (not to mention other imports) jiviively
expensive. Whether or not the Kenyan shilling esjap upswing in future, it makes sense to minimigles
through avoidance where possible of dollar baséivare license fees and through vigorous encourageém

of local software development.

The key trait distinguishing open source from pietary software is not its availability free ofstpbut its
provision under a license that allows anyone terattand redistribute the altered form. Freedonchange,
improve, and extend the software is the trait thaws a hard and fast line between software thathe

defined as open source and software that remaikedboto a particular developer. (Yayehyirad Kit2006).



Revealing source code to a particular customewren ¢o the general public is not enough to defipeaaluct

as open source; it must also have a license tlatsalinlimited changes and redistribution by anyone

In the light of these, the advantages of the ti@itspen source software are the ability to corgisupport and
development if the original developer goes out udibess, the capability to extend it in ways that ariginal
developer does not find worth its while, the sofevdeveloper community involvement in finding amdrg
bugs quickly and also extending the functionalitytte applications developed and continually enframnthe
capabilities of the applications developed to kaefine with the changing needs of the citizens agiother
benefits. Nevertheless governments are additiomabydated with several responsibilities that mageno

source software particularly necessary such as:

* Vendor independence

» Access for all

* Archiving

» Special government needs

*  Security
The approach that will be used is investigating finding out how best OSS and CC can be adoptedhanased
widely and intuitively in the effective service d@ry by the Kenyan e-Government. The project figdi and
recommendations will create awareness in the govent on the importance and benefits of open soswétevare
as well as creative commons licensed open contaht@remove the barriers to future open sourcesldpment
projects. The recommendations of this researchalgth provide a source for legalization of alteirres to lowering
software cost as well as harnessing the myriadtleérobenefits accrued from adopting an open sosofevare
approach in addition to the utilization of the wtkabf information and knowledge licensed using @mative
commons licensing model. It also intended to reteal OSS and CC licensed open content has massteatial
that can be successfully exploited and adopteddelarate the pursuits and mandate of the Kenyaowernment
by utilizing the currently available informationsident with the literate population and also offgria platform
where updated content can be shared under varidlidigénses which can be cleaned and used by the e-
Government. The adoption of open source softwatikety to make Kenya extremely well placed to cat®in
global software development market joining Southidsf and Ethiopia among others in Africa, that aheady
participating in the global market for software d@pment. The proposed CC licensed content shanigfiorm
built using OSS will assist in expanding the infatian infrastructure, facilitate connectivity ofl dhe Kenyan
government agencies, initiate other systems gedakeards increasing efficiency and non-replicatiéata as well
as involvement of citizens and eliciting citizenrtgapation and develop capacity of e-governmeiit gtaff to
monitor progress, maintain and utilize the contidwat is shared on this platform. It is also likety provide a
catalyst for the Kenyan government to develop matigolicies to promote the use of open sourcevsoé in other
sectors. The adoption of the open source softwadecaeative commons licensed open content is @stylto

provide a useful tool to enable a developing coulite Kenya to leapfrog into the information techwogy age.



1.7 Scope of the Study

The study will focus on the analysis and evaluatibthe existing e-Government frameworks worldwasewell as
technology adoption frameworks, select one whiah wap to the Kenyan scenario and utilize it to carpewith

recommendations and design a creative commonsskceoontent sharing model suitable to the Kenyamtson.

The flexibility of the proposed strategies can, boer, be reproducible in similar settings with ghhdegree of

success for any other exercise that aims to ineradsption using the defined methodology.

1.8 Research Outcomes and their significance to key audiences

The main outcome of this research process is ttdhrconcrete strategies that can enhance theiadadtFOSS

and CC licensed open content in the Kenyan Govemhme

This will involve the creation of a content sharipigtform where content can be shared using CQdieg open
content which will foster interactions of the Gowerent with its citizens, non-profits, businessdbep agencies,

communities as well as the government within itaeldl the departments within it.

Utilization of Open source software will also fe prominently in the research outcome in thailitbe used as a
tool for building the content sharing platform whiwill enable and encourage sharing of content kil help in
making critical therefore enhancing its value torenpeople than just the creator and enhance the/ergance

process.

1.8.1 Summary of the Major Benefits of Open softwar and Open standards
* Reduced costs and less dependency on importedategyrand skills

» Affordable software for individuals, enterprise agm/ernment
» Universal access through mass software rolloutonithbarrier of proprietary software and data fosmat
» Access to government data without barrier of prtariy software and data formats.

« Participation in global network of software devetognt

1.9 Assumptions and Limitations of the research

The main underlying assumption in this study ig thare is availability presence of creative commbeensed
content improves e-government. How much it improxpvernment depends on how well the availed obige
collected and collated on a portal and thereafigdémented in facilitating various government pctge
Determining the availability of the CC licensed np®ntent and having a platform for the publishafighis whilst

utilizing open source software in this survey isameto validate this assumption.

Other assumptions and limitations in this researehas outlined here under:

i. The local software developer community is abreagh whe current trends in open source software

technologies.



ii. The literate population in Kenya understand licegseéspecially using the Creative commons licensing
model.

ili. Time — All the aspects of E-governance and opencsaiechnologies as well as creative commons lagns
open content might not be adequately covered dutedimited time allocated for the research. The
flexibility of the proposed strategies can howelwerreproducible in similar settings with a high aegof
success.

iv. The developmental stage of this research areaits infancy, this might be a limitation in termérelated

work that may not be much detailed.

1.10 Definitions of Important Terms
E-Government - E-Government is defined as the use of infornmaéiod communication technology (ICT) to enable
more efficient, cost-effective, and participatorgvgrnment, facilitate more convenient governmentises, allow

greater public access to information, and make gowent more accountable to citizens.

Conceptual Framework — A set of theories widely accepted enough toesas/the guiding principles of research

within a particular discipline.
Software framework — A reusable set of libraries or classes for &gk system (or software system)

Application framework — A software framework used to implement the staddstructure of an application for a

specific operating system.
Strategy — a long term plan or action designed to achieparécular goal.

Intervention — This is the action or process of intervening. iAfluencing force or act that occurs in order to

modify a given state of affairs.

ICT's — A general term that stresses the role of unif@hmunications and the integration of telecommuioaa,
computers, middleware as well as necessary soffvatoeage and audio-visual systems, which enabdesu®

create, access, store, transmit and manipulateniafton.

FOSS - Free/open-source software is software thatssiduted together with its underlying source cadteler a
certain kind of copyright. FOSS copyright licensdlew everyone to read, modify, and redistribute source code,

SO programmers can improve and adapt the softwackfix bugs.

CC - Creative commons licensed open content -Creativemons licensed open content is content thaiéased
under licenses which allow creators to communiedieh rights they reserve and which rights theywsdor the

benefits of recipients or other creators.

Commercial software — Software being developed for a business, whiots d0 make money from the use of

software.



Copylefted software — Free-software whose distribution terms do nat riedistributors add any additional

restriction when they redistribute or modify thétaare.

Freeware — Refers to packages distributed free of chargeligense fee) which permit redistribution but not

modification (and their source code is not avagabl
GNU programs — Software that is released under the auspic&\af project

Non-copylefted free software— Non-copylefted free software comes from the awthlvith permission to
redistribute and modify and also add additionarietson to it.

Proprietary software — Software that is not free or semi-free. Its res#istribution or modification is prohibited or

requires you to ask for permission, or restrictednsich that you effectively cannot do it freely.

SSL - SSL is the secure communications protocol ofiahéor a large part of the Internet community. efidhare
many applications of SSL in existence, since @apable of securing any transmission over TCP.urgddTTP, or

HTTPS, is a familiar application of SSL in e-como®pr password transaction.

TLS - The protocol “allows client/server applicatiotd communicate in a way that is designed to prevent

eavesdropping, tampering or message forgery.



CHAPTER TWO: LITERATURE REVIEW

This review focuses on various topical issues Whithtbe covered in this research ranging from théioe of various
e-Government frameworks available, countries thatehadopted FOSS and their experience, drivingefomf
FOSS, the benefits and limitations of FOSS as waslicreative commons licensed open content amoreysoth
Finally it will narrow down the research problemdacome up with general principles to support theeaech

guestion. This section will inform the conceptualnie work to be used in this study.

2.1Terminology

Open Source Software

In the Toolkit for FOSS policy in Africd2005), FOSS has been defined as follows: “Freekspence software is
distributed together with its underlying source epodnder a certain kind of copyright. FOSS copyriitenses
allow everyone to read, modify, and redistribute g8ource code, so programmers can improve and ddapt
software, and fix bugs. And the software can beeshavith others. The difference between "free" agen” lies
mainly in the fundamental beliefs and aims of tspective proponents. Open source software suppdeied to
focus on pragmatic aspects of software developaedituse, whereas the free software community ptheeaspect
of "freedom" at the centre of their activities. &software licenses require software developedidwibute their
modifications and additions under a similar freévgare license, whereas some open source-softweeasks

allow the inclusion of open source software in piejary software.”

Creative Commons Licensed Open Content

Creative commons licensed open content is conteat is released under licenses which allow creators

communicate which rights they reserve and whichtsighey waive for the benefits of recipients drestcreators.
Overview of CC licenses

Each and every CC license has a short name andptEstwhich explains in a simple way what thaelse allows

a person to do. There is also a full legal licensease where a content creator may wish to regdibughly.
There are some important things to note in regtrdisese licenses.

Attribution — When this is present the user of the contenttratisbute and link back to the original item.
Attribution typically says something like “Photo Banet Photographer” with a link to the page otfplio where

the item came from.

Commercial — This generally means that the licensed work banused for commercial purposes. All non-

commercial CC licenses explicitly say so.



Public Domain — Creative Commons also provides a public domaankmvhich can be used by content creators.
Items put into the public domain can be used in sy (including without attribution). However, ttpublic
domain isn't technically a Creative Commons licenset the mark is a convenience which is offeredtioy

organization for content creators.
An Overview of the Definition of E-Government

According to (Ntiro, 2000), e-Government is the n$énformation and communication technology (IG®)enable
more efficient, cost-effective, and participatorgvgrnment, facilitate more convenient governmenrxises, allow

greater public access to information, and make gowent more accountable to citizens.

E-Government is the use of Information and Comnatioen Technologies (ICTs) to improve the activitidgpublic

sector organizations.

(Ntiro, 2000) goes further to expound that theeetaree main domains of e-Government, illustratefigure 1.1
- Improving government processes: e-Administration
- Connecting citizens: e-Citizens and e-Services

- Building external interactions: e-Society
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Figure 2.1: Focal Domains for e-Government Initiess

Ntiro, (2000) further breaks down the different dons of e-Government as follows:

Improving Government Processes: e-Administration

Ntiro, (2000) states that “e-Government initiativeithin this domain deal mainly with improving theternal

workings of the public sector. They include:
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Cutting process costs: improving the input: output ratio by cutting fir@al costs and/or time costs.
Managing process performance: planning, monitoring and controlling the perforrnanof process
resources (human, financial and other).

Making strategic connections in government: connecting arms, agencies, levels and data stdéres
government to strengthen capacity to investigatvelbp and implement the strategy and policy that
guides government processes.

Creating empowerment: transferring power, authority and resources farcpsses from their existing

locus to new locations.”

Connecting Citizens: e-Citizens and e-Services

The author goes further to elaborate that “sudiaiinies deal particularly with the relationshiptlveen government

and citizens: either as voters/stakeholders fromnwthe public sector should derive its legitimamyas customers

who consume public services. These initiatives majl incorporate the process improvements idermtifie e-

Administration above. However, they also includer@ader remit:

Talking to citizens: providing citizens with details of public sectottigities. This mainly relates to
certain types of accountability: making public seris more accountable for their decisions and @&tio
Listening to citizens: increasing the input of citizens into public seasecisions and actions. This could
be flagged as either democratization or particguati

Improving public services: improving the services delivered to members of thélic along

dimensions such as quality, convenience and cost.”

Building External Interactions: e-Society

In addition to that Ntiro (2000) explains that “bumitiatives deal predominantly with the relatibips between

public agencies and other institutions - other jubagencies, private sector companies, non-prafit @@mmunity

organizations. As with citizen connections, thesgatives may well incorporate process improveraenHowever,

they also include a broader remit:

Working better with business: improving the interaction between government andiress. This
includes digitizing regulation of, procurement frorand services to, business to improve quality,
convenience and cost.

Developing communities: building the social and economic capacities angitah of local
communities.

Building partnerships: creating organizational groupings to achieve ecaaand social objectives.
The public sector is almost always one of the gaginthough occasionally it acts only as a fatditdor

others.”
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e-Government in the view of Gordon (2002) is the a6ICT to improve the process of government. maarow
sense it is sometimes defined as citizens ‘seryiEengineering with the technology, or procuremaver the

internet.

Janet Caldow (1999) on the other hand, defineswefment as digital information and online trangacservices

to citizens.
In light of these definitions we move on to examihe various frameworks in place for e-governance.

2.2 Frameworks for E-Government

A growing body of research indicates that variaasnieworks for evaluating e-Government are in pldceample

review is provided hereunder:

2.2.1 U.S. Department of Labour e-Government Strategic Plan
The primary components of the Department's e-Gawemt Framework (the Framework) are customer

relationship management, organizational capab#itgerprise architecture, and security and privé@glis, 2011)
« Customer Relationship Management (CRM)

CRM comprises methodologies, technologies, andhibies that help the Department identify customer
determine what customers want, and learn how ta am@ continuously improve customer service. CRM
requires developing a dialogue with customers. Aded CRM is characterized by personalized services
that are timely and consistently excellent. Custoratationship management helps Department of Labor
prioritize e-Government projects.

e Organizational Capability. This component consists of the policies, plangpf®e and management
processes required to develop, implement, and iauathigh level of digital services in support bet
Department’s mission. This category includes sgiateplans, investment review boards, IT capital
planning processes, systems development methodslogiorkforce plans, and training. Organizational
capability helps Department of Labor select E-Gouent projects and ensures successful management of

the projects and delivery of results.

» Enterprise Architecture. Department of Labour's DOL’s enterprise architeetincludes the explicit
description and documentation of the current and tlesired relationships among business and
management processes and information technologg. drterprise architecture describes the current
architecture and the target architecture. It alsdudes the rules and standards for optimizing and
maintaining IT investments and portfolios. DOL'genprise architecture helps the Department idetify
Government opportunities.

e Security and Privacy. This component of the Framework provides an irggt planning framework and
a unified approach to developing and implementiegusty policies, procedures, and plans, includimg
analysis of threats and vulnerabilities, risk natign, and risk management. Security and privadicips

help create a secure and trusted environment @&owernment transactions.
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Figure 2.2 depicts the components of the DepartsnerGovernment Framework. As shown in this figure,
the organizational capability, enterprise archiieet and security and privacy components, takeathag,
represent the Department’s organizational readitessieet customer service requirements. The CRM
component is an indicator of the Department’'s austoawareness. The Department will address these
components in an integrated manner. In additiowjlitchart a forward course that matches orgaiozreat

readiness to customer requirements.
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Figure 2.2: Components of U.S Department of Lab®&-Government Framework

2.2.2 E-Government Evaluation Framework
Gupta M.P. and Debashish Juma in their paper: Ee@orent evaluation, have postulated a broad caredgion

for determining information and servicing valueiatitable to the several aspects of e-Governmemgfiis.

They go further to say that a range in the clasiibn of methodologies in terms of degree of hasdror softness
may be based on the clarity and nature of theéntiial variables of a problem situation.

Clearly defined problems are structured problembkijlevpoorly articulated or unclear problem situatoare
categorized as ill structured problems.

They then expound that the methods that match derlying characteristics of a problem situatioa @ientified

and represent an issue that needs to be considspedially in a complex situation.
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In line with research done by Mingers and Gill (I8%he typical assumptions made by a hard OR/M&oadkeare
that:
* There is a single decision maker (or at least seesual group) with a clear objective — in a caberas
there are multiple objectives these are usuallyced to a single metric
e The nature of the problem is agreed upon, evergthaugood solution may be difficult to find;
e The most important factors can be quantified afidble data collected;
A model, often mathematical or computer-based, mmnised to generate solutions, and that this does n
need to be transparent to the client(s);
* The role of the OR person is one of expert anasd;

*  Future uncertainties can be modeled using prolakileory.

In contrast, soft methods can be characterizedebgmlly not making these assumptions. Typicatigre might be
several decision makers or stakeholders involveth different opinions and possibly conflicting ebjives and
definitions of the problematic nature of the sitoat In as much as there may be difficulties irmmfification of
many important factors; transparency and accetgilof the model will be very important, thus oftemling out
mathematical models; the OR person's role will roftee one of facilitator with a group of participarand
uncertainties will not simply be reduced to prolitibs.

One important implication of this distinction isattthese different types of methods require qufferént skills and
orientations in their practitioners.

Hard methods would demand a good analytical mirtth wiathematical and computing skills, while softtihoels

require people skills and the ability to facilitatieen stressful and contentious workshops.

The key measurement criteria for measuring tandibleefits under hard measures are:
Cost Benefit Analysis and benchmarks in E-Goverrtmpesjects.

2.2.3 E-Governance framework in the Commonwealth

Research where an assessment by the Commonwealtts8mt was done through Governance and Insitati
Development Division’s Public sector informaticogramme reviewed its observations and analyse€bfdase
studies gathered in member country workshops amdegsi during 2005/06 and came up with an initial e-

governance framework which is portrayedrigure 2.3
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Figure 2.3: e-Governance framework for the Commemaitia

Gessi.et al, (2006), contends that the novelty of this framgwstems from its mapping of the confluence ofrfou
elements integral to managing e-transitions. Fimstframework sees e-leadership as the key to maltmtegic use
of ICT's in e-governance initiatives and to assgriocal commitment and ownership. Second, it empgkasgood
business practice based upon private sector toolgfiovation. Third, it focusses on and createsutar pressure
for reform through strategic gap analysis. Ladtligatures multi-stakeholder partnerships basethatual trust and

interdependence to build capacity.

The framework is about enabling change and redesjgroles and processes to achieve better goveendhc
responds to good governance principles and practimablic sector reform and ICT innovations. ICTess-cut
citizens needs for better services and promote dugar transparency, accountability and shared aecisiaking.
Deploying a set of interrelated planning tools dadilitates strategic responses to intractable lerab. The
framework also recognizes the need for strong rodnij and evaluation, with a feedback loop for eotive
action. Citizens and stakeholders are expecte@\vi@w governance improvements and to update theinging
needs and demands. The combined use of theseitothe public sector increases the chances of ssfide
strategic change management. This framework has dygglied in practice as explicated using the foois which

are e-leadership, business practice, strategi@galysis and multi stakeholder partnerships.

2.3 Open Source Software in e-Government

One important research study that demonstratesaéd for Open Source Software in e-Government waducted
by the Danish Board of Technology (2002), wherelhgytcited that the public sector needs to change tv
communicating digitally. They discussed that thevelopment makes great demands both on the IT rsgstas
which e-Government is based and on work processé®eipublic sector. They found out that from ticeremic
point of view, the change-over poses great chgéls, as huge investments will have to be madehat forms of

Information technology it is anticipated will beagsand who controls the ownership of this technplog
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They conclude by posing the question: To what éxtan open source software supplement or completgliace

proprietary software?

2.4 Overview of FOSS Policy in Africa

The (bridges.org report, 2005free/open source software (FOSS) policy in Afrigapolkit for policy makers and
practitioners which is targeted at governments that are ingasitng whether and how they can integrate FOSS into
their strategies for social and economic developnmaticates that fifteen African countries showtthaleast some

activity towards the creation of a FOSS policy.

They go further to assert that African governmesetsm to be hesitant to come out strongly in supifdfOSS and
that most governments that investigating FOSS esmgting a "level playing field" or favor FOSS wkeat merit-
based comparison shows it is equally suitable tpfetary applications. They conclude that so farAirican

country has formulated a strategy as strongly worfaf FOSS as countries like Brazil, Peru or Malayhave.

Example of FOSS policy: South Africa

One important research study that demonstrates Gperce policy was compiled in the report by Gowegnt

Information Technology Officers' Council in Soutffriéa in which they found out the following.
The South African Government has set out a policyopen source software (OSS):

"Government will implement OSS where analysis shitwie be the appropriate option. The primary crétefor
selecting software solutions will remain the impgment of efficiency, effectiveness and economy eftise

delivery by Government to its citizens.

OSS offers significant indirect advantages. Whdre tirect advantages and disadvantages of OSS &nd P

(Proprietary Software) are equally strong and whereumstances in the specific situation do notdegnit
appropriate, opting for OSS will be preferablfUsing Open Source Software In The South African €omentA
Proposed Strategy Compiled By The Government Irgtiom Technology Officers’ Counc2003)

The following countries have formulated FOSS spegiblicies or references to FOSS or open stand&wispted
from the (bridges.org report, 2009 ree/open source software (FOSS) policy in Afrigapolkit for policy makers

and practitioners.
Angola

The e-strategy recommends the use of '‘open systeomputer software and hardware that are basedpen
standards. Adopted from the bridges.org repditeé/open source software (FOSS) policy in Afriatoolkit for

policy makers and practitionets
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Benin

The Government has identified the development eé fsoftware as a strategy and it sees the promofidree

software and the "free philosophy" as beneficiaboftware availability and development in Benineticourages
civil society organizations to engage in the "ledtfor wide scale adoption of FOSS, especiallyhatihternational
level. A free software laboratory project (LABTI@® being developed, with the support of the Agedeela

Francophone. (ibid)

Djibouti

The government plans to research and test frewaa} in particular Linux, with a view to reducitige costs of
software procurement. There is a plan to build fasnswe laboratory to do this. There is some worc gilan to put

Linux networks into schools, and a "Linux team" bagn formed to carry this out. (ibid)
Kenya

A FOSS strategy paper is in progress, but nothagglieen published. The government has talked ataking sure
FOSS is always considered in the procurement divapé by Government. There are active FOSS suppgoirie

Kenya and a loose network of Kenyan "hackers" dieaelop FOSS software. (ibid)
Senegal

Senegal has no FOSS policy but it is mentioned fogrevo reasons. First, Senegal has a notable ahuiactivity
in ICT for development. It has a vocal Linux anddfsoftware society: Le Association Senegalaise pioux et les
Logiciels Libres. The Senegalese chapter of therihett society also has an interest in FOSS. Segoiidimanagers

in Government are experimenting with FOSS solutimd are promoting them internally. (ibid)

South Africa

In 2001, the South African Government began to Hpdabate the case for using open standards aml spece
software in government. The Government Informafi@ehnology Officers (GITOC) was subsequently taskét
forming an open source software working group e tthis to policy level. The working group was pr®d with
research carried out by the National Advisory Cdluna Innovation (NACI) in 2002, and in January 300
presented a strategy paper recommending the uspeuf standards and open source software in govetnifie
date, no official legislature has been passed bySbuth African Government endorsing these recordatems,

but they have been approved by cabinet and areemggited by individual government departments. Yibid

Tanzania
Tanzanian policy makers have identified the chakenthat face the ICT sector in the country, sictotal reliance
on imports for ICT equipment, no standards guidhmg import of hardware and software, very littledbsoftware
development and software license costs that areffandable to many. The National Information and
Communications Technologies Policy, March 2003 li4Development of local and open source softwae'aa
challenge. (ibid)
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Uganda

Uganda has no official FOSS policy to date, butdtere several organizations active in the fieldakta Martyrs
University began a complete migration of all softeveo FOSS around 2002. This initiative is beirmsely watched

by the international development community as & casdy of issues encountered during a large sc@eation to
FOSS. In April 2004, the "East African Centre fopegd Source Software" (EACOSS) was opened. Thiseiditst
specialized FOSS training centre in the region. Chatre has introduced training, certification aedess to FOSS.
The Women of Uganda network provides a websiterdesg all the FOSS initiatives active in Ugandadahe
business sector is known to use FOSS extensivaly.r&cent National ICT policy focusses on the egmlent of e-
Government and there is a brief mention of Linuxl &mix as operating systems to consider as altessato
Microsoft Windows. However, in August 2004, the U®ade and Development Agency gave the Ugandan
Government a grant to facilitate their e-Governmstrategy, and because this agency advances eaonomi
development and U.S. commercial interests in dge¢pcountries, there will likely be pressure ordiggomakers

to use Microsoft products. (ibid)

Zambia

Zambia makes some mention of Open Standards idr#f National Information and Communications Pglic
2004, in relation to the problems experienced whwre is collaboration between institutions withfetdient
technology. (ibid)

The following additional countries show some atyjithat is relevant in the context of FOSS policy:

Burkina Faso

Burkina Faso has no current FOSS policy, and aB{t@mmissioned study showed there is only mininpthke of
FOSS. It found that due to the extremely risk-aggenature of large businesses in Burkina Fasoe thas a
reluctance to try FOSS. The government may be derisig FOSS due to an intention to develop a lsoétware
industry. The reason given is: "To reduce considlgréhe taxes and rights of customs on the impiortadf the

computers, their elements and the basic softwéitad)

Cameroon
Cameroon has no published policy, but there areeatinux user groups and the Internet Society ai@roon

supports open source software. (ibid)

Ethiopia
Ethiopia has no published policy, but there is etiva Linux user group. There is growing evidenE&0SS use in
Ghana, but not of local development of FOSS apiiina. (ibid)

Ghana
Ghana has no published policy, but there is avactser group. There is growing evidence of FOSSiu$&hana

but not of local development of FOSS applicatidiisd)
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Namibia

The last ICT policy document to be accepted byNheibian Government was in 2002 and contained feserce
to FOSS, despite there being a notable degree &SFartivism in Namibia. SchoolNet Namibia (SNNRigey
organization that has led a successful, large seatgaign to put open source computer labs intoadshSNN was

part of a working group that put a draft ICT polfoy education before government in August 2004dji

Nigeria

Nigeria has no FOSS policy to date, but a smallfloutrishing ICT industry and it is building ICT pacity. Many
in Africa see Nigeria as a contender with Southio&frfor outsourcing contracts from overseas hasasanable
infrastructure (at least in urban areas) , and latively large number of people with relevant ediga
qualifications. Currently, the Nigerian Governméninvestigating FOSS as an alternative to prognjesystems in
Government departments. According to local sourtles, situation is complicated by a generous (and/eds

undisclosed) Microsoft offer for software.” (ibid)

2.4.1 Driving Forces behind the Adoption of Open Soce Software
There are several studies about how free and opartes software is developed, who takes part in Idpveent,

their motives for developing this kind of softwaaed the reasons for their adoption. More and moxeigments
around the world are requiring their agencies ® fuse or open source software and use propristetyware only

as a last resort.

According to Festa (www.egovos.orgpen source and free software represent a budgetgralternative to
Microsoft's Windows operating system and appligagidhat can cost thousands of dollars a year tenge. In
addition, access to underlying source code meangemgments can fix problems or modify software takwo

effectively.

In supporting Festa, Dan Kusnetzky says that orteedbverriding drivers behind legislation appdarbe a desire
to break free of United States lock on global safevmarket. He asserts that it is not just the ddnibtates
government that they are worried about, but a singindor exercising so much power over their gavemt

operations.

A government would not like to be under so muctuerice from any supplier. Governments, especialbhsée of
poorer nations with less money to spend on infolonaiechnology are eager to reap the cost savihgsing free
software. It is a matter of choice for the governise organizations etc. to opt for open sourcewsoft over

proprietary software.

2.4.2 Countries that have adopted the Concept of @p Source software

It is generally suggested that knowing the curstatus and progress of OSS within different coastdan be useful
in improving OSS adoption and implementation ineotbountries, especially by learning from thosentoes that
have successfully implemented OSS.

The market share of OSS has increased significantly the past few years, particularly on the sesige. (Brink

et al. 2007). Several countries such as Brazil @admany have migrated most of its local governmants state
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agencies to OSS over the last decade. (Red Hag)28@cording to Lewis, in 2007 there were aboub Z8SS
license initiatives within the government sectoolmllly. Some governments are recommending OSS, some

mandating the adoption and others are merely d@isgarch and development on OSS.

(Red Hat, 2006) reports that over 160 nationalyipmal and local governments around the worldwilizing OSS
one way or the other. From various studies it 0 advident that OSS is extensively implemented iwithe
government sector. Formal academic reports onuhemt status of OSS usage within various govertsnare very

scarce and in most instances only reports aboubteeded adoption and implementation of OSS anado

One of the more interesting aspects of open s@ofte/are movement is the role that governmentdaginning to
play. Detailed below are some of the countries tiaate extensively implemented OSS within their masi state
departments.

2.4.2.1 Malaysia

The Malaysian government is one of the governmémsughout the world that have articulated compnshe
implementation guidelines for OSS and open starsdgiichomas, 2007). An extensive feasibility studyswdone to
provide proper guidelines for deploying Open Docuotrfermat within the Malaysian government sect®ed Hat,
2006). The investigation in to the use of OSS inayisian public sector began in 2004 where an enessipg

Public Sector Policy on OSS (PSPOSS) implementatias adopted. The Policy is divided into eight arsee
Figure 2.9.
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The eight areas asloption, procurement, ownership, technology, im@etation, knowledge sharing, education
and training The strategy for implementing OSS in Malaysidiigded into three (3) phases spanning over a gderio
of five years.

Phase 1 includes the process of laying a foundatimth as formulating guidelines and implementinglbimpilot
projects (Thomas, 2007). Phase Il focusses oneam@tetl adoption and Phase Il is self-reliance w38 usage is
expected to be significant.

In 2006, the Malaysian government reported on thtus of OSS implementation in the public sectoal@sian
Public Sector, 2008). Approximately 61% of IT pemel received training on OSS. In 2008, almost 3,00
government employees had been trained on variou® @&ducts such as OpenOffice.org (The Malaysiani®u
Sector Open Source Software Master Plan, 2008). i©8&lely used on both the server and the cliede & the
Malaysian government sector with about 200 statmeigs already using OSS (ibid). The OSS applinatlzeing
used in Malaysia are mainly developed by the OS8neonity as well as by the Malaysia government op@urce
competency centre (OSCC). Examples include MyWoak8ibid) which was developed to replace MS-Exgean

By March 2008, an estimated number of about 12 stgencies had migrated desktop users to OSSmiaie
motivation for adopting OSS in Malaysia is costiegs while lack of technical support is cited ag @fi the major
challenges that affects OSS adoption. (Thomas,)2007

2.4.2.2 Germany

According to (Rankin 2006), German government ig oh the “visible adopters of OSS”. In 2002, therGan
federal office moved away from Windows NT to Debianux (Nagler, 2005). They further migrated fufiyom
MS Exchange 5.5 to KOLAB, an in-house developed Qf&ipware solution (ibid). In 2004, the Munich
Municipality migrated 14000f its Windows Desktopdalaptop computers to Linux and OpenOffice.org (Kcs et
al. 2004).

In 2007, the German foreign office converted 10,80@s desktop machines to OSS across 300sitdser(Q007).
What tends to be lacking in many governments thatia the process of adopting and implementing QSS
extensive, diverse and proper implementation gindeland Germany is one exception. The Federalsifjnin
Germany published a comprehensive guide to be bsedll government offices when migrating software
components on the server and desktop environments.

2.4.2.3 Australia
2.4.2.3.1 Government Open Source Software Policy iRciples

The Australian government has outlined various qipilles that guide the procurement and use of opemce
software in their government and its various agesicThese are briefly highlighted below:

Principle 1: Australian Government ICT procurement processes musactively and fairly consider all types of
available software (including but not limited to open source softwarel proprietary software) through their ICT
procurement processes. It is recognized there meagreas where open source software is not yetadaifor
consideration. Procurement decisions in such chage to be made based on ‘value for money’. Peonant
decisions should take into account whole-of-lifestsp capability, security, scalability, transfeiii support and

manageability requirements.
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Principle 2: Suppliers must consider all types of wailable software when dealing with Australian
Government agencies Australian Government agencies will require suppli®® consider all types of available
software (including but not limited to open sous@ftware and proprietary software) when respondmghe
agencies’ procurement requests.

Principle 3: Australian Government agencies will atively participate in open source software communies
and contribute back where appropriate -The Australian Government, through AGIMO (Australi@overnment
Information Management Office), will actively seekkeep up-to-date with international best practicéhe open
source software arena, through engaging with atbentries and organizations. Australian Governnag@ncies
should also actively participate in open sourcévge communities and contribute back where apjptgpr

These principles go a long way in enhancing theofig€@pen Source software in Australia.
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2.4.3 Initiative for Software Choice

To encourage continued software innovation, ananpte broad choice, governments are encouragednsiosy

the following:

* Procure software on its merits not through categbpreferences.

* Promote interoperability through platform neutrirglards and maintain a choice of strong intelkctu
property protection. Stanco (2000) notes that ifegoments want to create a culture of open sourcee
country to create an indigenous software indusrygble goal) they are much better of working o th

area of procurement policy.

2.5 Technology Adoption and Strategic Planning Frameworks

There are a good number of technology adoption dmonks and strategic analysis tools in place. Jomrand

Scholes (1993) proposed a framework for strateginagement which has three main elements.

1. Strategic Analysis (environment, culture and stakedr analysis, and resources and strategic cétyabil
to understand the strategic situation.
2. Strategic choice (generation of strategic opti@waluation of options and selection of strategyfeton the
strategies.
3. Strategy implementation (planning and allocatingprece, organizational structure and design, magagi
strategic change) — to implement the strategiesi¢td)
For the purpose of this study we examine the falouw

2.5.1 SWOT Analysis - Strengths, Weaknesses, Opportunities, Threats
SWOT is a simple but powerful framework for assegsnternal and external market dynamics. A SWOalysis
must first start with defining a desired end stateobjective. A SWOT analysis may be incorporaito the

strategic planning model. SWOT is defined as foow

¢ Strengths: attributes of the person or company that are hetpfachieving the objective.
» Weaknessesattributes of the person or company that are hdrofachieving the objective.
» Opportunities: external conditions that are helpful to achieving dbjective.

» Threats: external conditions which could do damage to th&nmss's performance.
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Figure 2.5: SWOT Analysis

2.5.2 Cost-Benefit Analysis Framework

Cost Benefit Analysis is typically used by govermtseto evaluate the desirability of a given intewien. It is used
to measure non-monetary as well as monetary codtbanefits to see if the benefits outweigh thescdghe aim is
to gauge the efficiency of the intervention relatto the status quo. The costs and benefits ofntipacts of an
intervention are evaluated in terms of the pubhalingness to pay for them (benefits) or willinggs to pay to
avoid them (costs). Inputs are typically measureteims of opportunity costs - the value in thaistalternative
use. The guiding principle is to list all of therfi@s affected by an intervention, and place a rtargevalue of the
effect it has on their welfare as it would be valiy them. (Gupta and Jana, 2003

The practice of cost-benefit analysis differs betweountries and between sectors (e.g. transpeatth) within

countries. Some of the main differences includetyipes of impacts that are included as costs anéftie within

appraisals, the extent to which impacts are exptess monetary terms and differences in discoutd between

countries. Agencies across the world rely on adweeti of key cost-benefit indicators, including:

» PVB (present value of benefits);

* PVC (present value of costs);

* NPV (PVB less PVC);

* NPV/k (where k is the level of funds available) and
» BCR (benefit cost ratio, PVB divided by PVC).

The accuracy of the outcome of a cost-benefit amalg dependent on how accurately costs and hermefve been

estimated. Strategies adapted from (Anything Rese2012).

2.5.3 Technology Adoption Curve Framework

The technology adoption curve framework is basedhennotion that individuals will adopt an innowatiif they
perceive that it has the following attributes. Eithe innovation must have some relative advantege an existing
innovation or the status quo. Second, the innomatiust be compatible with the existing values, gagterience,

and practices of the potential adopter. Third, itheovation cannot be too complex nor perceived iffcdt to
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understand. Fourth, the innovation must have trililg; that is, it can be tested for a limited g#rwithout adoption.

Fifth, the innovation must offer observable res(iRegers, 1995).

(Rogers, 1995) asserts that an adopter's experieftbeone innovation influences that individual‘srpeption of
the next innovation in a technology cluster to ub# through the individual's system. Thus, if aomdr has a
negative first experience with one computer apfitea he or she may regard all computer applicatitmough this
perspective. Diffusion theory provides a framewtht&t helps to understand why IT is adopted by smeiduals

and not by others. This theory can explain, prediotl account for factors that increase or impedediffusion of

innovations.

2.5%
Innovators

Early
Adopters
13.5%

Laggards

Early Majority Late Majority
& 16%

4% 34%

Figure 2.6: Technology Adoption Curve Framework

* Innovators tend to be more educated and prosperous, withadegrelerance for risk

» Early adopters are younger, educated, and active in the community

» Early majority are more conservative, but open to new ideas dhetirtial within the community

» Late majority may be older, less educated, conservative, ancétesally active

» Laggards are highly conservative, oldest and least educdtbkedy often are less prosperous and more risk

averse.

The technology adoption curve is generalizablentporeew product or market.

Getao (2004) in citing Sherry identified RogersqaPmodel where an innovation was considered aacbhyith
five relative attributes: relative advantage, cotifilty, complexity, trialability and observabilit The decision by
the user to accept or reject the innovation is wng a point in a linear process where time isitlieependent
variable. The adoption process is made up of @seifichoices and action over time based on inténtors within
a social system. Getao (2004) contrasted technaogption models by citing Shih (2004), who pointed that
adoption models concentrate on the diffusion oftdudnology to different categories of users wiske models that

concentrate on the different types of use to whiehtechnology is puftable 2.1exemplifies the contrast.
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Model Typology of Variable of Relevant Element Elements
population Interest criteria unique to each | common to both
model models
Adoption Adoption Innovators Timing or rate | Observability Innovativeness
of adoption Compatibility Social
Early adopters Trialability Communication
Early majority Complexity
. Influence of
Late majority .
media
Laggards Relative
Advantage
Use - Use Intense users Rate of use Product
Diffussion Specialized users | Variety of use | experience
Non-specialized Competition for
users use
Limited users Sophistication
of technology
Satisfaction

Table 2.1: Contrast between adoption models arel diusion models

2.6 Frameworks and Open Source Tools

Frameworks are the base building blocks for moshefcurrent generation applications. This is beeanf the fact
that they help streamline application developmprdmote adoption of best practices, promote reamskreduce
total cost of ownership by reducing the amount fégre and time. Frameworks are pervasive in moshdios of
application development and this encompasses obassembly, runtime object management, transaction
management, messaging infrastructure, data acqemwmllel processing, user interaction, service nieié
orchestration, event processing, networking ancdggntegration. J2EE and .Net which both relateolbject

oriented technologies are among the most well knamthmost comprehensive frameworks in the pregest t

Nevertheless there are numerous other framewosk&célly those that provide the middleware infrasture for
applications built using Java, C# or the scripfimgguages like PHP, Python, Perl and Ruby. Jae# has several
frameworks like the Apache Struts which implemeahtes MVC pattern and effective user interactionhe Spring
framework, that provides an alternative to J2EE wamich leverages the dependency injection systedAXA

Asynchronous JavaScript and XML is also a useraaton methodology or framework.

Many of these frameworks are open source initiativiter the success of Linux and BSD, the bestwmopen
source operating systems, the next thrust to operce adoption has been in the area of middlewdrastructure.
Frameworks, application servers, middleware comptnand shared libraries fall in this place. Thbale on
application level open source initiatives is shilen, whereas the middleware, database and ogemtatem open

source options have become real and viable chdiRese India Technologies Pvt. Ltd, n.d.)
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Some of the Open source frameworks available are:

Open-source PHP5 web framework

Symfony aims to speed up the creation and mainteEnahweb applications, and to replace the repetitoding
tasks by power, control and pleasure. Symfony plevihese features seamlessly integrated togstir as:

» simple templating and helpers

» cache management

* smart URLs

» scaffolding

* multilingualism and 118N support

* object model and MVC separation

» Ajax support

* enterprise ready

Apache Struts

The Apache Struts web framework is a free openesosolution for creating Java web applications.

Web applications differ from conventional websiteghat web applications can create a dynamic mrespoMany
websites deliver only static pages. A web applicattan interact with databases and business logimes to
customize a response.

Web applications based on Java Server Pages soesetiommingle database code, page design code oatralc
flow code. In practice, we find that unless thesacerns are separated, larger applications becaffieuldl to
maintain.

One way to separate concerns in a software apiplicé to use Model-View-Controller (MVC) architece. The
model represents the business or database codejewerepresents the page design code, and theotlent
represents the navigational code. The Struts frasrlevs designed to help developers create web egijoins that
utilize MVC architecture. (Rose India Technologidd. Ltd, n.d.)

The framework provides three key components:

* A'request" handler provided by the applicationaleper that is mapped to a standard URI.
» A'response" handler that transfers control to @otesource which completes the response.

» Atag library that helps developers create intévadbrm-based applications with server pages.

The framework's architecture and tags are catckghcmmpliant. Struts works well with conventiondt &R

applications and with nouveau technologies like Gid AJAX.
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Zend Framework Services

This framework is employed for building performara@ented, highly secure and modern Web 2.0 Appboa
Development. It is based on OOP, Ul design patfeung testing, loose coupling, corporate friendibensing

schemes, MVC implementation, and most importanidyrmeticulously-tested agile code base. (ibid)
Advantages of using Zend Framework for PHP Web Devepment

» Faster web development Makes Hybrid Website Devetag simpler with Rich inbuilt library
» Uncomplicated interfaces and abstract classes
e OOP-based, thus involves lesser coding and rapidioement
* Low-cost maintenance
» Scalable over a period of time
Code Igniter
Code Igniter is a powerful PHP framework with aywemall footprint, built for PHP coders who neesimple and
elegant toolkit to create full-featured web appiimas. (ibid)
Advantages of Code Igniter
e Has a small footprint
» Exceptional performance
 Broad compatibility with standard hosting accountst run a variety of PHP versions and
configurations
* Requires nearly zero configuration

» Does not require use of the command line.

2.7 Framework to be adopted for the Research

It is summarized from the above literature thatrehare several frameworks that are in place to etipg-
Government as well as open source software apjlitatnitiatives. Technology adoption frameworke aiso in
place to facilitate and give direction to intervens that governments may wish to pursue. The Kgoyeernment
can seek the way of stakeholders input, top managesupport, local skill base in order to enhameeuptake of

various open source technologies and encouragehtivang of content.

The Kenyan government will be interrelated with th&. Department of Labour e-Government framewohictv is
the e-Government framework of choice for this stbhdgause its components map well with the onesdiet to be

researched on in the Kenyan government to fornndgbearch framework that will be adopted.

The User Input will consist of input from all thiwd categories identified. The users in this contee citizens, as
well as officials in the Kenyan government. On tissacommons licensed open content, factors suckhasowns
the data, how useful and relevant digital contemt be used to supplement the data that the Kenyeergment

already has, the factors used in determining refesantent and so on will be researched on.
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CHAPTER THREE: METHODOLOGY

3.1 Overview

The aim of this chapter is to present and justifg tesearch and prototype development methods instds
research.

In carrying out the research, a systematic appreachfollowed.

Presentation and description of how the data wlseated is outlined. The presentation of the chasethodology

includes discussions concerning the research apiproasearch strategy and research methods.

3.2 Research Purpose and Design

All research approaches can be classified intoodtieree general categories of research:

Exploratory, descriptive and casual. These categadiffer significantly in terms of research pumosesearch
guestions, the precision of the hypothesis thatareed and the data collection methods that aed.ug\aker et al,
1998).

The methodology employed was exploratory Reseasdhia research is used when one is seeking irssigtu the

general nature of a problem, the possible deciaimnatives and the relevant variables that nedzktconsidered.
The research methods in this category are higllyitfle, unstructured and qualitative, as the resesarbegins
without firm preconception as to what will be fourithe absence of structure permits a thorough pucu

interesting ideas and clues about the problemtging (ibid)

3.3 Research Strategy

The first step to take when conducting researth evaluate the research strategies.

Depending on the type of research, there are aagastand disadvantages to all the research seatélie most
important criterion for deciding what strategy tgeus to look at the research questions/ objecdagey (1991),
Yin (1981).

In the literature review section, several frameworkere reviewed for e-Government, open source dk ase
technology adoption. In reference to these fram&sjofor e-Government, the U.S Department of Labor
government framework was adopted. This was mainky td the fact that most of the elements could beied to

the Kenyan context and form a good basis to evaliet Kenyan scenario.

In addition to the above mentioned frameworks,Gloele Igniter PHP development framework was the éaark
of choice as it has a small footprint, exceptigmatformance and has a broad compatibility with déad hosting

accounts that run a variety of PHP versions andigamations.
3.4 Sample Selection

Choosing a study sample is an important step inresgarch project since it is rarely practicaliceffit or ethical to

study whole populations. Martin N Marshall, (1996).
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The major emphasis in this study is on the disgpedrideas and insights into the factors that iefloe the open
source software technology adoption in e-Governniern€enya and aims to come up with ways to fad#itthe

adoption.

3.4.1 Sampling Issues
For the exercise to be effective and hence prodisceneaningful results as possible, it was importhat the

various stakeholders be classified into differeategories.

This put into perspective the various attributest theeded to be investigated. Each of the fivegoaies was given
an overview of the aim of the research and adequiaderstanding developed through discussions aedbéeck

from the participating teams.

3.4.2 Filtration of sampling
For the purpose of this study, it was observedtthasemi-illiterate and illiterate population wddde inappropriate

as most of them might not have been exposed to sparte software nor CC licensed open content. Eweugh
they were part of the customers of the Kenyan gowent and possible beneficiaries of the outcoméefindings,
the research was more focused on Kenyans in theanudoeas who were more literate and had some basic
understanding of OSS and CC licensed open cortarabers of the rural population as well as the si#literate

can be included as part of future research work.

3.4.3 Sampling Design
Due to the prevailing budgetary constraints theaom procedure that was adopted was random sagiphia the

type of random sample that was drawn was a strdtdample as the parameters of interest in ouamgseontext
were the literate populace who had some basic letyd on open source software as well as contenthés
population was homogenous sample bias was overbgrtaking a stratified sample so that the stratifi@pulation

structure was reflected in the sample structureth@driterion that was used was literacy levels.

The informants that were selected were those that IT literacy and some knowledge about open source
applications in addition to various licensing madelhe focused population contained both studestwell as
professionals. The age group was from 21-40 becthese age groups people are more interested alsout
services and have strong opinions about innovatams technology. They also constitute a large parhose
involved in the operations of the e-Government &agle relevant experience in open source technao@er
problem is related to the government and its useagbus classes of software, so it was neceseaagh them what
they expected from software, what they currentlg aad what they would wish to get out of the softwihat they
had invested in currently and would wish to in fhiure as well as their expectations as far as iC&hsed open
content was concerned. The open source softwarlafmrs were also interviewed on more or lessdingesissues.
This is why the data that was collected was frosample population as they represented the requiresnoé their
same target group. This helped to abstract theep&on and awareness of the required open souplizations and

creative commons licensed open content from thevagit parties.
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3.4.4 Sample Size and Sample Selection
The allocation of the sample was made on the lodidlse size and population of the various targeugs that were

relevant to this research.

Different population sizes were used for the vasitarget groups. Using a confidence level of 95% @nfidence
intervals of 23.77, 17.32, 4.62, 8.84, 9.8 respebtj the sample size for the various groups fof Keads, ICT
Staff, Citizens, Open Source software developedsGantent Creators was estimated at 17, 32, 459ahd 100 in
that order. This was done by use of an online sampize calculator for statistics available at

http://www.surveysystem.com/sscalc.htecessed orApril 2012.

3.4.4.1 ICT Heads Sample

Determine Sample Size
Confidence Level: 01955, 1999,
Confidence Interval:  123.77

Paopulation:
Calculatel Clear

Sample size needed: 17

Find Confidence Interval
Confidence Level: 1@85% ' 199%

Sample Size: 17
Population-
Percentage: 50

| Clear |

Confidence Interval: | 23.77

Figure 3.1 ICT Heads Sample
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3.4.4.2 ICT Staff Sample

Figure 3.2 ICT Staff Sample

3.4.4.3 Citizens Sample

Figure 3.3 Citizens Sample
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3.4.4.4 OSS Software Developers Sample

Figure 3.4 OSS Software Developers Sample
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3.4.4.5 Content Creators Sample

Figure 3.5 OSS Content Creators Sample

Population Target Respondents
ICT Heads 17 12

ICT Staff 32 28
Citizens 450 312
Open Source Software Developers 123 100
Content Creators 100 76

Table 3.1: Sample selection
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3.5 Framework
The framework that was adopted to guide this sty Framework) had these components: Customer

relationship management, organizational capabgityerprise architecture, and security and privé@glis, 2011)

« Customer Relationship Management (CRM).

This comprised the methodologies, technologies, eahbilities that would help the Government of
Kenya identify its customers (citizens), determinbat customers want, and learn how to meet and
continuously improve customer service. CRM requidedeloping a dialogue with customers. Advanced
CRM was characterized by personalized services dhattimely and consistently excellent. Customer
relationship management would help the Governmén€emya prioritize projects. In our case, projects
related to Open source software and CC licensed opetent.

» Organizational Capability. This component consistddthe policies, plans, people, and management
processes which were required to develop, impleyaamd sustain a high level of open source software
digital services and generation of CC licensed eminin support of the Government's mission. This
category included strategic plans, investment mevimards, |.T. capital planning processes, systems
development methodologies, workforce plans, andhitrg. Organizational capability will help the
Government of Kenya select Open source projectseasdre successful management of the projects and

delivery of results.

» Enterprise Architecture. This included the explidéscription and documentation of the current dred t
desired relationships among business and manageprecesses and information technology. The
enterprise architecture described the current ectire and the target architecture. It also inetlthe
rules and standards for optimizing and maintaidihgnvestments and portfolios. The GoK'’s enterprise
architecture helped the Department identify E- Goneent opportunities.

»  Security and Privacy. This component of the Frantkvpoovided an integrated planning framework and a
unified approach to developing and implementinguséc policies, procedures, and plans, including th
analysis of threats and vulnerabilities, risk ndtign, and risk management. Security and privadicips

help create a secure and trusted environment @&owernment transactions.

3.6 Requirement Determination

The use of exploratory research was employed as fte literature review and research questionsas wore
relevant to use this. This entailed a fact findéxgrcise in which information/ facts about the eas content needs
of the Kenyan Government as well as software naedsdiscovered. The major emphasis in exploratugyies is
on the discovery of ideas and insights. As suchrésearch design appropriate for this study habetdlexible
enough to provide opportunity for considering diéfiet aspects of the problem under study. InbugkiBility in

research design was needed because the reseabténproroadly defined initially, was transformedoirone with
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more precise meaning in exploratory studies, wkach necessitated changes in the research proctmugethering

relevant data.

3.7 Data Collection

3.7.1 Field Data Collection

Data collection was done immediately after the @datbection tools had been prepared. The colleabibdata lasted
for a period of 2 months. The supervisor oversametkercise and ensured the correct questions \skeel 40 elicit
the most relevant responses in the survey.

Tools, Procedures and Methods for Data Collection
The choice of data collection method is a critjpaint in the research process. The decision wagagyt and many
factors were considered and generally, the follgwthiree methods in the context of research desigthfs study

were explored for establishing the information riegments of the prototype to be developed.

* Interviews
* Questionnaires

* Documentary Review

3.7.2 Interviews
Experience Survey means the survey of people wkie had practical experience with the problem tctoelied.

The object of such a survey is to obtain insight the relationships between variables and newsidelating to the
research problem. For such a survey people whaampetent and can contribute new ideas may be utlgref

selected as respondents to ensure a represergatdferent types of experience. (Kothari, C.R002).

This entailed a direct conversation with the sahplspondents with a specific purpose of obtainirigrmation

regarding the open source skills, proficiency lsyéie availability of creative commons licensedrmpontent etc.

An interview schedule was prepared for the systengatestioning of the informants. The interview veamducted
in such a way as to ensure flexibility in the setis® the respondents were allowed to raise isandsguestions

which | might not have previously considered.

Different people in the various selected categoniese surveyed about their experiences and expatsabn open
source technologies and creative commons licenped ocontent. The citizens who had basic IT knowdedgd
insight concerning the research question were ged/eather than any sample group of citizens. Tésgarch type

was more helpful in acquiring the results due $dl@xible nature.

3.7.3 Questionnaires
In order to investigate the workability and applitidy of Open source software and CC licensed opentent,

guestionnaires were mainly used from the samplqulijption. Samples of the questionnaires are atthamehe

Appendix
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The questionnaires were initially piloted to test &mbiguity and ease of response using a few refgrds. The
validity of the questionnaire was tested by sulijpectt to a few respondents. Content validity aetevance was

analyzed through peer review and also supervismm fny Academic supervisor and the e-Governmeisioia

This involved the use of standardized, structurad anstructured questions that were designed taiseel to
supplement the interviews. Questionnaires were Ummmhuse of their ability to reach geographicattattered

correspondents conveniently and at a lower cogtaislty with the advent of emails.

The Primary data source was the feedback from e gource software developers on their familiaoitypen
source software and applications and their expeotain terms of working with the Government of iarto build
applications and also content creators and thebiégsof sharing their content under creative aoons licensed
open content. Also sourced were the goings oneaGitvernment with regards to the extent of usagepen source
software applications and systems and the extewhich the current IT strategy and various poligatered for the

issue of usage of Open source software and CCskkzk®pen content in the Kenyan government.

In this case, open source software applications-@overnment were discussed from different aspédaswhat
were the software needs for the government thatdcbe serviced using open source technology. Hosgeh

services could be made beneficial, effective dcieffit by adopting an open source approach.

The questionnaires targeted the five main categarieespondents who helped disseminate usefutrivgtion on

various aspects of interest.

E-Government decision/ policy makers— This was to find out about the organizationapatality of the
government in terms of the policies, plans straegand management processes required to mandate the
development of Open source software applicationgedisas actualize the content sharing for conlieensed under

the creative commons licensed open content.

E-Government I.T Staff — This was to get feedback on the enterprise &uathire of the Government in terms of
the desired relationships among business managemnecegsses and information technology. They wibashed
light on the rules and standards for optimizing amaintaining IT investments which in this case apen source

software applications and portfolios and contearisly enablers.

Citizens — This was for customer relationship Managemergrtable us find out what the citizens who were the
customers in our case needed and learned how tbaméeontinuously improve customer service intigfato CC

licensed open content delivery.

Open source software developers As this was the skill base that was going taitiezed going forward various
aspects such as their skillset in Open source aodtwtheir perception of the various features amgtionalities and

robustness of various Open source software amdrggotvere explored.
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Creators of Content— This was to find out from the literate populatibeir willingness to share any useful content
they may have created over the years or had ateeswler various CC licenses and which way theitigipation

could be elicited in the most optimal way.

Utmost care was taken in order to present the atelleexpectations in their original way. This wopldvide strong
basis for the Kenya government to find solutionsl atrategies for facilitating the uptake of operurse

applications as well as creative commons licengeth@ontent in the light of collected data.

3.7.4 Documentary Review
The survey of relevant literature - Previous woriK e thoroughly reviewed. Research questionsedtdty earlier

workers may be reviewed and their usefulness bliatesl as a basis for further research. (Koth@042.

This involved the inspection of existing literatume the OSS adoption concept. It assisted in phogitacts on the
governments in the world that have implemented @B@ications in their e-governance, their expemsnand a

critique of the OSS concept.

The documents that were reviewed included profess$id. T journals, conference proceedings, newsggper
dissertations and other scholarly research liteeatDocumentary review formed the core fact findieghnique as
most of the information regarding the OSS concdptelopment and its implementation was found irosdary

literature.

3.8 Data processing
The uniqueness of the survey required appropriag;ngements to be put in place so that it woulgpbssible to

make available the results within the shortest foossible once the data collection was complete.

Using Google Forms, an online survey tool provegligte as it resulted in faster completion of sluievey report.
Also it would enable detection of any problems walliring the data collection. The Data editing, gassing and
analysis took six days. Data was processed usm@HSS tool. Descriptive statistics was used maanlanalysis

of the data. Frequency tables and charts werefosélde presentation of the results.

3.9 Data Cleaning and Validation
The cleaning and validation processes were doniglihe data entry process. While data cleaning was
continuous exercise even during report writingpeff were made to identify any invalid values wittihe data so

that they would be sorted out early enough.

3.10 Constraints
When designing this survey, two major constrairgserencountered. The first and most important Wwadibancial
resources available to undertake the survey. Tanisteaint limited how many people could be surveged how

much time the interviewer could spend with the oesjents.
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The second constraint was the willingness andtglufirespondents to provide desired informatiomajdfity of the
participants were not very willing to provide thedrviewer with the desired information and the fetvo were

willing to give information couldn't disclose toouch in as much as anonymity was guaranteed.

3.11 Validity and Reliability

In this research, validity and reliability was ambed by focusing on key stakeholders in the govemtrthat were in
charge of various matters related to various teldyies among them open source and use of the weeziimmons
licensed open content and various relevant categafi respondents. The validity was ensured throuigresearch
by using relevant literature and the questionnaies formulated to be as unambiguous as possiblécarmllect the

expected information. Although in qualitative ararmlly quantitative research approaches, it isllia maintain

the reliability, but utmost care was taken in ortetry to attain it by managing the contents, seupe and physical

layout of questionnaires.

3.12 Prototype Development Tools
PHP 5.3, MySQL 5 and Apache Web server were used.

3.13 Application Development Methodology
The Waterfall model methodology was adopted aspitodotype development methodology of choice asédsw
straightforward and let one know exactly what stdggy were in the process. The steps that werevieldl in the

development of the prototypes sequentially werdéirmd in these phases:

. Requirements Analysis Phase
. Design Phase

. Implementation Phase

. Integration and Test Phase

. Maintenance Phase
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Requirements

Design

Implementation

Verification

Maintenance

Figure 3.6: Waterfall Methodology

Requirements Analysis Phase- Here the various requirements were gatheredexample the actual process
flow of the content sharing identified for a projo¢ to be developed.

Design Phase- E-R diagrams were drawn in order to define thgous entities and their attributes as well as

their relationships.

Implementation Phase— A prototype in the form of a platform for contesharing was developed for content

sharing purposes using Code Igniter which is a Bp#h source software framework.

Testing Phase- The tests shall be done by having various uggldad content to the portal and check whether

all the components function as required.

Maintenance Phase- This is where bugs that will have been iderdiféll be fixed

3.13.1 Limitations of Methodology and how they are overcome
* You cannot go back a step; if the design phaseghas wrong, things can get very complicated in the
implementation phase.
» Often, the client is not very clear of what he dlaevants from the software. Any changes that he
mentions in between may cause a lot of confusion.

« Small changes or errors that arise in the complstdtivare may cause a lot of problems.
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» Another major disadvantage of the waterfall modehat, until the final stage of the developmertieys
complete, a working model of the software doeslieoin the hands of the client. Thus, he is haidlya
position to inform the developers, if what has bdesigned is exactly what he had asked for
These disadvantages were overcome by ensuringegigndstage was very thorough and enough time was
allocated to it so that during the implementatitage everything was quite clear.

All the angles and requirements of the system andgsses for which the prototype was developed were
thoroughly researched on and documented in orderitigate against many unanticipated changes during

the implementation phase.

3.14 Type of Security
It is imperative to define the security threats attdcks that exist in a system to be able to dgvelechanisms to

avert them.

Authentication — The system implements mutual authentication. dutbentication entails acknowledgement that
the user who gains access to the system is whostiyethey are. This is enabled by the auth.jsp kvb@npares the
username and pass keys from users table in théatsta The users’ passwords are stored in the databa
encrypted format so that even if one is able tm gaicess to database content, they will not be tabdéecess user

passwords. The pass key is encrypted using theddedsigest 5 (MD5) one way hash function.
Access Control
The content sharing system has user levels:

Registered user- Anyone can apply for membership asgistered user. A registered user can uploadesalit

his/her own content (videos/files/audio/applicati@mong others).
All user transactions are logged by the systenuai @ way that all processes can be easily tracked.

The system performs automated daily backups inrdodallow for quick recovery in the event of faiu

3.15 Implementation of the Content Portal using Open Source Software Frameworks

Code Igniter (which is an Open Source softwarené&waork for PHP was used to develop the Creativencons

licensed Open content portal.

After development, the next stage will be betaitgstvith a few users in order to evaluate variosgeats of the
system and also in order to evaluate if we havéeaeld our research objectives. Before then, a d¢tesdrplan will
be developed, outline the test objectives, theitests/features, the pass and fail criteria fortésts, the expected
and actual outcome etc. The outcome of the tedtsbeiused to review the system and trigger enhaeces
consistent with the research objectives. Thus teeeldpment process will follow the waterfall softea

development methodology.
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The flexibility of the proposed solution can howevs reproducible in similar settings with a higagtee of
success for any other exercise that aims to entredmgtion rates of Creative commons licensed opeteat using

the above defined methodology.
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CHAPTER FOUR: DATA ANALYSIS AND INTERPRETATIONS

4.1 Introduction

The purpose of collecting data for this project wasarry out a viability and applicability asseshof enhancing

the adoption of Open source applications and C&h$ied open content . This chapter presents tharobstndings

and the researchers’ interpretation from data cdtéfrom the respondents.

In addition, data collected through a closed onBoevey is descriptively and statistcially analyskthin survey

guestions, including results received are alsoudised and interpreted. It is important to note tegpondents, ICT

heads, top level management are used intercharygéabiefer to the participants who completed thevew

Dynamic online questionnaires were used to prosid@daptive set of questions to the respondentssti@unaires

were administered to five sets of people so astovgrious responses on vital aspects that weoemdern in this

research. The questionnaires consisted mainly aded type questions, where respondents were caadptl

choose between alternatives. Most questions usteiguestionnaires had presefined alternativesa@rs) with an

option to type in other unavailable selections.

Detailed below is the breakdown of the Questiorndistribution.

)

ii)

E-Government decision/ policy makers- This was so as to find out about the organiraticapability of
the government in terms of the policies, planstasgi@s and management processes required to mahdate
development of Open source software applicationsvels as actualize the content sharing for content

licensed under the creative commons licensed opeteiat.

E-Government I.T Staff — This was to get feedback on the enterprise t@uthre of the Government in
terms of the desired relationships among businessagement processes and information technology.
They also aimed at finding out the literacy levielsas far as Open source applications and software
concerned of the ICT Staff of the government stoagauge whether they could successfully maintaih a

support Open Source software.

Citizens/ Content Creators— This was for Customer relationship Managememnp@ses. It was aimed at
the literate population and was to find out theiltimgness to share any useful content they mayet@me
across or were in possession of under various €C€hsies and which way they felt would be most

beneficial to them to share this content.

Open source software developers This was aimed at discovering the skill bas®pé&n source software
developers that would be utilized going forwardvwasl as various aspects such as their skillset perO
source software, their perception of the varioagures and functionalities and robustness of varfopen

source software among others.
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v) Creators of Content— This is to find out from the literate populatitheir willingness to share any useful
content they may have created over the years wradgrus CC licenses and which way their particirati

can be elicited in the most optimal way.

Out of 17 ICT heads in the various ministries ire tibovernment of Kenya who were given the

guestionnaire for decision/ policy makers, onlyré2ponded.
Out of the 32 Government ICT Staff who the questare was distributed to, 28 responded.

Out of the 450 citizens to whom the questionnainecitizens was administered to, only 312 responded
Out of the 312 who responded, 64 questionnairesehads hence could not be used for statisticalyaisa

This brought down the sample size to 248.
100 open source software developers respondee fuibstionnaires from total of 123 that were seht o
For the content creators, 100 questionnaires wareait and 73 responded.

4.2 Data Processing and Analysis

Data processing involved editing and tabulatiothefcollected raw data while analysis involved eatibn of some

parameters from the data in order to get pattermslationship among data items.

4.2.1 Coding the responses

In order to analyze the data using SPSS statigtafalvare, as most of the questions were open-grsiladar ideas

were identified, and grouped for ease of analyzing.

4.2.2 Reliability and Validity Testing
Before the data analysis was done, reliability ealitlity tests were carried out on the data coitecinstruments.

In this case, the techniques used were:
» Face Validity through peer review and experts judgim

» Content Validity using Factor Analysis

4.2.2.1 Reliability Test

Reliability is the consistency of measurement,har degree to which an instrument measures the sayeach
time it is used under the same condition with thee subjects. There are two ways that reliabiktyugually
estimated nameliest/retestand internal consistency. The idea behind tes8tas that you should get the same on
several tests. On the other hamdernal consistencestimates reliability by grouping questions inwestionnaire

that measure theame concept
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4.2.2.2 Validity Test
Validity refers to the best available approximatitinthe truth or falsity of a given inference, posjfion or

conclusion. Three commonly used validity testinthtéques are construct, content and face validity.

Construct Validityrefers to the totality of evidence about whethguaaticular operationalization of a construct
adequately represents what is intended by theatesiccount of the construct being measured. Suwds liof
evidence include statistical analyses of the irstiestructure of the test including the relationshigtween responses

to different test items.

Content validity- is a non-statistical type of validity that invek the systematic examination of the test coritent
determine whether it covers a representative saoffifee behavior domain. Such validity testing @md by a panel
of experts who review the specifications of sel@étems. Through their recommendation, the contalidity of a

test can be improved.

Face Validityis also a non-statistical validation method usedet opinions on whether an instrument “looks”like
it is going to measure what it is supposed to measivhile content validity requires more rigorousalysis by

subject experts, face validity only requires amiiite judgment.
4.2.3 Reliability Analysis of the collected data

4.2.4 Face Validation
In order to investigate the face validity of theearch instruments, the questionnaire was givetoaethnical and
no-technical people to check on whether the questizere clear and in line with the research questi€hanges

were made before the questionnaires were admiedtes recommended by the reviewers.

4.3 Detailed Analysis of Data Collected

In this section, a detailed analysis and discussfdhe valid data obtained from the preliminaryastigations using
12, 28, 100, 248 and 73 for e-government top lewahagement, e-government ICT staff, open sourdsvacd

developers, citizens and content creators resdgtiv presented.

4.3.1 Availability of CC licensed open content amanthe citizens

Siebel (2005), in his study indicates that mosthaf governments and government agencies offer ergment
services through the Internet. Therefore the Ietewas established to be a good medium for thergawent to use
to reach its citizens and get CC licensed openectritom them via a Content sharing portal madélava on the

Internet.

Figure 4.1 clearly depicts that on average 77.7%uofcitizen sample access the Internet on a thaibys, 2% on a

weekly basis and only 17.8% and 2.4% access thenkt on a Monthly or Yearly basis.
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1.How often do you use the Internet?
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1. How often do you use the Internet?

Figure 4.1 Frequency of Internet Usage
Figure 4.1above shows that accessibility to an online cargbaring portal is feasible and accessible to a

large number of citizens as regularly as daily.

Figure 4.2below shows that a good percentage (83%) of G&héied open content is available amongst the
citizens of Kenya.

5. Do you as a citizen of Kenya have have relevant CC licensed Open Content that you are willing to share ...
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5. Do you as a citizen of Kenya have relevant CC licensed Open Content
that you are willing to share with the Government

Figure 4.2: Availability of Cli€ensed Open content among the citizens of Kenya
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If you were requested to contribute any open digita | content that is
CC licensed you may be willing to share to the Gove  rnment to enhance

service delivery in the GoK would you do it?

Cumulative
Frequency Percent Valid Percent Percent
NO 27 10.9 10.9 10.9
YES 221 89.1 89.1 100.0
Total 248 100.0 100.0

Table 4.1: Willingness to sharee@ontent

The study established that majority of the respatglaere willing to share Open content which theyyrbe having
or are able to access to the government. This waterced by 89.1% of the respondents who indicébedr
willingness to share content with the governmemwelver, 10.9% indicated that they were not willtogshare the
content they may be having with the Government efya. Sedrable 4.1above. This was an indication that the

merits of sharing open content were yet to be fuligerstood by the citizens of Kenya.

IR
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T
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5 Do you as a citizen of Kenya have relevant CC licensed Open Content
that you are wiiiing to share with the Government

Figure 4.3: Ownership of CC licensed openteat

From the 73 respondents in the content creatoegost, 68 respondents who constitute 94.4% of espandents

in this category answered in the affirmative aisdpén a position to create content that they wahidre. This is
depicted inFigure 4.3above.
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4. Are you willing to share this content after having licensed it accordingly
with the government?

W
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Figure 4.4: Content Creators Willingness to sheomtent

The findings above clearly demonstrate that Kergiipens who could also double up as content credtave

access to CC licensed open content in one wayher.othe research further established that 90.4#¢ wiling to

share this content with the Kenyan Government &f@ing licensed it accordingly to enhance serdigiévery.

Factors to elicit Content Sharing

The study also sought to establish the factorsvilsald encourage content sharing from the litepatgulation.

The study found that countrywide attribution ancheamess of the benefits of content sharing were
the widely cited motivations. A cumulative perceygaf 75% of the respondents cited these. Only
25% cited monetary incentives. This indicated thahey was not the only motivation for people to

share open content but on the contrary, informatiothe benefits of the content shared as well as

attribution and recognition would indeed encoursigaring of open content.

What do you think can motivate people (citizens and non-citizens of Kenya) to supply content

they have licensed under CC licenses to the GoK to allow the government to scale it up to be

used countrywide?

Frequency Percent
If they are given countrywide attribution and recognition 27 37.5
If they are informed on the benefits of content sharing 27 37.5
If they are paid in cash 18 25.0
Total 72 100.0

48



Table 4.2: Factors to elicit CC licensed open Conhtharing

Concerning factors that would elicit more parti¢ipa from the content creators in terms of incesdivo share the
content they had created or owned, 37.5% of thpardents said if they were given countrywide lawtion and
recognition, 12.5% cited being informed of the Ha#a®f content sharing and 25% cited monetary relawa

10. Have you ever used CC No Count 45
licensed content e.g MIT Yes Count 27

Open Courseware?

Table 4.3: Usage/ Awareness of Cénlged content

Out of the 72 valid responses from the contenttorsaonly 27 had used CC licensed content befode4® had not
used any CC licensed content. This is a mere 306#te total respondents. This showed that there avaeed to
raise awareness of the CC licensed content in Kenyas to boost its usage to supplement the cottiahtvas

already available to the government.

4.3.2 Open Source Software Evaluation

For the purpose of evaluating open source apphicadftware, questionnaires were sent out to 18@/ame

developers. Out of the 123, there were 100 respuade

1. Do you use Open Source Software to
develop applications and systems?

100

g0

607

40

Frequency

207

o] YES

1. Do you use Open Source
Software to develop applications ...

Figure 4.5: Usage of OSS in application/ systermretigpment

Figure 4.5above shows that 88% of our sample respondentd bpplications and software using open source

software of various kinds. From this we can infettthe skill base for open source software islabks.
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The level of expertise of the developers howeveredaall the way from beginners to experts accaydio the
frequency table below. SeEable 4.4 However, it can be deduced from this findingtth@ost (89%) of the
developers ranged from intermediate to experts.

Level of Expertise

Cumulative
Frequency| Percent Valid Percent Percent

1 - Beginner 6 6.0 6.0 6.0

2 — Novice 5 5.0 5.0 11.0

3 - Intermediate 22 22.0 22.0 33.0

4 — Skilled 42 42.0 42.0 75.0

5 — Expert 25 25.0 25.0 100.0
Total 100 100.0 100.0

Table 4.4: Proficiency Levels of OSS developers

The various Open source software, specifically RHiRh is one of the most commonly used languagesgen

source development was evaluated using severatiardnd the findings were as outlined below.

4.3.2.1 Learning curve

4. Learning Curve

M1 - very Hard
H2 - Hard

3 - Average
M4 - Easy

s - very Easy

Figure 4.6: Learning Curve
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The study also sought to establish the ease afdédity of open source software (PHP) as a so#vemvelopment
language. 77% of the respondents cited the PHRiéayggas being very easy or easy to learn so tbahibe used to

build applications and systems.

4.3.2.2 Stability

In terms of stability during development, the depelrs’ responses were as outlined below.

Stability
Cumulative
Frequency | Percent |Valid Percent Percent

1 - Very Unstable 5 5.0 5.0 5.0

2 — Unstable 28 28.0 28.0 33.0

3 — Stable 26 26.0 26.0 59.0

4 — Very Stable 41 41.0 41.0 100.0
Total 100 100.0 100.0

Table 4.5: Stability

It can clearly be established from these respo(&&% of the respondents) that in terms of stabiipen source
software (PHP) is seen to be fairly stable and tbaus be used to build applications that can be Usethe

government.

4.3.2.3 Performance

Open source software was also analyzed for periocmand the outcome was as illustrated in the &equtable

below.
Performance
Frequency| Percent Valid Percent
1 - Slow 21 21.0 21.0
2 — Average 27 27.0 27.0
3 — Fast 52 52.0 52.0
Total 100 100.0 100.0

Table 4.6: Performance

52% of the respondents affirmed the performanc®mén source software, citing it as fast in develepimFrom
this we can conclude that with the right resouropgn source software can effectively be used ild lapplications

that can be utilized meritoriously in various govweent departments.
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4.3.2.4 Scalability
Open source software was also evaluated in terrasaddibility and the findings from our sample rasgents are

displayed in the table below.

Scalability
Cumulative
Frequency Percent |Valid Percent Percent

1 - Poor 10 10.0 10.0 10.0
2 — Fair 10 10.0 10.0 20.0
4 — Good 24 24.0 24.0 44.0
5 — Excellent 56 56.0 56.0 100.0
Total 100 100.0 100.0

Table 4.7: Scalability

56% of our sample developers were of the inclimatiat the scalability of the applications develbpsing open
source software applications were scalable and @#9d that the applications were fairly scalablbisishows that
open source software applications can be scaletcprdingly based on the current needs and usetheger scale

than they were initially developed for and can asolve as needed.

4.3.2.5 Interoperability
In terms of interoperability with other applicat®rbuilt using different platforms, open source wafe was

evaluated and the results are tabulated below.

Interoperability

Cumulative
Frequency| Percent [ Valid Percent Percent
1 - Very Hard 10 10.0 10.0 10.0
2 — Hard 20 20.0 20.0 30.0
3 — Easy 33 33.0 33.0 63.0
4 — Very Easy 37 37.0 37.0 100.0
Total 100 100.0 100.0

Table 4.8: Interoperability of Open source software

37% of the OSS developers were of the dispositi@at interoperability of OSS applications with prags built
using other kinds of software was very easy, whschery useful as it is vital that the applicatiadhat are built

using OSS are interoperable with other programsdamless integration.
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4.3.2.6 Extendibility

9. Extendibility

Frequency | Percent Valid Percent [Cumulative Percent
1 - VeryHard 5 5.0 5.0 5.0
2 - Hard 5 5.0 5.0 10.0
3 - Intermediate 15 15.0 15.0 25.0
4 - Easy 38 38.0 38.0 63.0
5 — Very Easy 37 37.0 37.0 100.0
Total 100 100.0 100.0

Table 4.9: Extendibility

Extendibility in terms of the ease of adapting omsmurce software products to changes of specificatias

evaluated. It was found that open source softwa® soft, and indeed is in principle as nothinglvamasier than to
change a program if you have access to its sowde. d his is the case with open source softwardlmndesponses
above affirm this. 75% of the respondents attesid@he fact that open source software applicativesextendible to
changes in specifications which is a very usefulity especially in government applications as seglthnge and

they need to be continually addressed.

5.3.2.7 Standards

Standards
Cumulative
Frequency Percent Valid Percent Percent

1- Poor 5 5.0 5.0 5.0
2 - Good 18 18.0 18.0 23.0
3 - Very Good 41 41.0 41.0 64.0
4 - Excellent 36 36.0 36.0 100.0
Total 100 100.0 100.0

Table 4.10: Standards

Open source software standards were also assaxdeld % of the respondents responded that they veggegood

and 36% cited that they were excellent. This goeshbw that open source software standards weatvedly high

and could be used to build applications that cdxgldised in the government. The findings here ineécthat open

source software, and in this the example of PHRgss®d most of the qualities of good software.
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5.3.2.8 Documentation

Documentation
Cumulative
Frequency Percent Valid Percent Percent

1 - Scanty 6 6.0 6.0 6.0
2 - Moderate 26 26.0 26.0 32.0
3 - Adequate 32 32.0 32.0 64.0
4 - Excellent 36 36.0 36.0 100.0
Total 100 100.0 100.0

Table 4.11: Documentation

The survey also queried on the state of documentati Open source software. The responses wereaizee to
all open source software. But the assumption wasdther open source software would only defer madiy and
that this would represent most of them adequa&ly.cited open source software as not being weluohented
whereas 36% which is slightly more than a thirdoaf sample respondents recognized open source aseftas
being more than adequately documented. A cumulgi@reent of 68 indicated that open source softwae well

documented.

4.3.2.9 Community Support

Community Support
Cumulative
Frequency Percent Valid Percent Percent

1- Poor 5 5.0 5.0 5.0

2 — Good 36 36.0 36.0 41.0

3 — Very Good 18 18.0 18.0 59.0

4 - Excellent 41 41.0 41.0 100.0
Total 100 100.0 100.0

Table 4.12: Community Support

Table 4.12above summarizes the community support availasleen source software. This was in terms of

mailing lists, forums and so on that could provéd@port to open source software developers.
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4.3.2.10 Frequency of Updates

Frequency of Updates

Cumulative
Frequency | Percent |Valid Percent Percent
1 - Very Infrequent 5 5.0 5.0 5.0
2 — Fairly frequent 32 32.0 32.0 37.0
3 - Frequent 22 22.0 22.0 59.0
4 — Very Frequent 41 41.0 41.0 100.0
Total 100 100.0 100.0

Table 4.13: Frequency of Updates
The frequency of updates was also investigateds Whs also a generalization as it was not easipgtesout all the

Open source software and thus they were evaluatgdrieral. 41% alluded to very frequent updatebetoftware.

Only 5% were of the opinion that the frequency pdlates was not very high.
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Cumulative
Frequency Percent Valid Percent Percent

90 90.0 90.0 90.0
Backtrack g++ Ubuntu 1 1.0 1.0 91.0
metasploit
Codeigniter,Joomla,SMS Lib 1 1.0 1.0 92.0
PHP, Android 1 1.0 1.0 93.0
Linux Apache MySQL PHP 1 1.0 1.0 94.0
LInux OS, PHP, Python 1 1.0 1.0 95.0
Mysql Postgre sqgl Android
Notepad++ Ecplise Netbeans 1 1.0 1.0 96.0
Php 1 1.0 1.0 97.0
PHP, MySql Linux 1 1.0 1.0 98.0
OS(Ubuntu) Subversion
PHP/MYSSQL LINUX 1 1.0 1.0 99.0
CARTODB TILEMILL
UNIX, Linux, Haiku (O.S), 1 1.0 1.0 100.0
Python, JAVA, PHP, Shell
(Programming and scripting
languages), MySQL and
Postgres (database
management systems),
django and JAVA server
Faces (Web development
frameworks).
Total 100 100.0 100.0

Table 4.14: FOSS Environments

The study also sought to determine which open sosoftware environment the open source softwareldpers
were familiar with and a wide array of open sowoéware platforms were floated which goes a lo@y v show
that the local skill base is varied and capacity Wailding OSS applications of various kinds andhwiarious
functionalities for many useful government appiias was indeed in place and what was needed wiask a
between the two disparate parties (the governmadt @gpen source developers) for there to be meaningf

utilization of the talent and also enhance openatio the various arms of the government.

56



4.3.2 Applicability of Open Source Software in Gowament
A questionnaire was also administered to top lemehagement and policy makers in the Kenyan govenhiae

well as the I.T staff who were questioned aboutapplicability of open source software in the goveent among

other things. Their responses were as summariZedbe

4.3.2.1 OSS Policies in Government

2. Is there an OSS policy in place in your Ministry ~ , Agency or Department?

Cumulative

Frequency Percent Valid Percent Percent

No 12 100.0 100.0 100.0

Table 4.15: Presence of OSS Policies

The ICT heads were questioned on the availabifii@men source policies in their ministries. Thep@sses clearly
show that there is no Open Source software pofiglace in the government as 100% of the respordergwered
in the negative.

The question of whether Open source software systesne applicable for the government was also aakddhe

responses are as exemplified below.

4. Are Open Source systems or applications suitable for Government?

G0

Percent

20

MO YES

4. Are Open Source systems or applications suitable for Government?

Figure 4.7: Applicability of Open Source Softwamedovernment.

66.7% of our sample respondents answered in tirenaffve while 33.3% answered in the negative.

Those who answered in the negative were askecdbmidte on their response. This is detailed below.
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5. If your answer to #4 above is No, kindly state w  hy not.

Frequency Percent

Valid Percent

Support - No central point of
support for Open Source
Software, Learning Curve -
Training and learning time
required for familiarity with

Open Source Software is high

Total

33.3

100.0

33.3

100.0

Table 4.16: Why OSS is not suitable for Government

As this was a question where only those who anghierthe negative were to answer, the percentagfeost who

answered it was those who had answered in theimegatd thus were 33.3%.

4.3.3.2 e-Government Strategy and OSS current Staguin the Kenyan Government

The research also sought to investigate whetheruhrent e-Government strategy dealt appropriatétly the issue

of Open source software. The responses are detzdlew.

1. Do you feel that the e-Government strategy deals

matter of Open source software use in Government?

adequately with the

Freguency Percent

Valid Percent

Cumulative

Percent

NO 12 100.0

100.0

100.0

Table 4.17: e-Government Strategy and OSS

All of the 12 ICT Heads who responded which is 108R6ur sample indicated that the e-Governmentegsadid

not deal adequately with the matter of Open SoSafeware.
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4.3.3.3 Usage of Open Source Operating Systems e tGovernment

Unix and/or Linux have been listed in the e-

the popular Operating systems for which standards w

what extent so far have these been deployed as part

Operating systems?

government strategy as some of
ill be developed. To

of the government's

Frequency

Percent

Valid Percent

Cumulative

Percent

>10%

12

100.0

100.0

100.0

Table 4.18: Usage of Linux as an OS in government

The percentage of usage of Open Source OS’s igdhiernment was also investigated and the respatismsed
that they had been deployed on a scale of less 1986 of the Total Operating systems. This showeat th

proprietary systems were still the Operating systefrchoice in the government.

5.3.3.4 Usage of Open Content Licensing in e-Govenent

3. Is Open Content licensing used in your Ministry, Agency or Department?

Cumulative
Frequency Percent Valid Percent Percent
NO 6 50.0 50.0 50.0
YES 6 50.0 50.0 100.0
Total 12 100.0 100.0

Table 4.19: Usage of Open Content licensing in eg&oment

From the responses above, open content licensisgwiag utilized in the government and the levailgdge was at
50%. This showed that there was room for improvedge of creative commons licensed open contenthéor

government.
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4.3.3.5 Pilot Projects

7. Does the e-government strategy and/ or related p  olicies have the
flexibility to allow for pilot projects to be under taken in order to test,
monitor and review selected OSS choices that might be considered for

implementation in Government?

Frequency Percent Valid Percent

NO 3 25.0 25.0
YES 9 75.0 75.0
Total 12 100.0 100.0

Table 4.20: Flexibility to allow for OSS Pilot pegjts

The ICT Heads were also questioned on whether theert e-government strategy or related policied thee
flexibility to allow for pilot projects to be undeaken to test, monitor and review selected OSScelsahat might be
considered for implementation by the e-governm&a2 cited the flexibility was there but 25% meng&dn
inflexibility in as far as pilot projects were caroed. This reflects that there will be a need mfaavareness

campaign in order to win those in top level managemvho were opposed to having pilot projects tabés OSS

usage.

4.3.3.6 Operating System

8. What is the most commonly used software in your Ministry, Government or

Department on the desktop side?

Frequency Percent Valid Percent Cumulative Percent

Microsoft Windows 12 100.0 100.0 100.0

Table 4.21: Operating system
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4. What is the most commonly used software in your

the desktop side?

Ministry, Agency or Department on

Cumulative
Frequency Percent Valid Percent Percent
12 88.7 88.7 88.7
Mac OS 1 9 9 89.6
Microsoft Windows 11 10.4 10.4 100.0
Total 12 100.0 100.0

Table 4.22: Desktop Operating System

The study discovered that the operating systemviaatthe most common on the desktop side was Wisddhis

showed that no Open source operating system wasntlyr being used on the desktop. The first satesponses
Table 4.21was from the ICT heads while the responsékaible 4.22vere from ICT staff.

In general, most of the government departmentgatdd that they were using Open content licensirane way or
another but very few were actually using Open seawpplications. However, the study discovered tmathe

desktop side, proprietary software is still wideised. In particular Microsoft Windows operating teyss. Other

operating systems that are being used minimalltherdesktop side are Mac OS.

5.3.3.7 Citizen feedback to the Government

One of the medium term goals of the e-Governmeaatesly was to increase the input of the citizens public
sector decisions. The ICT heads were asked on Inisvwas currently being addressed. 50% said through
stakeholder meetings where they gave feedbacketathistry while 50% of the respondents said it Waesugh an
Internet forum in which members of the public pded input and discussed issues. This showed tlat th
government was very willing to accept input thatnadobetter influence decisions and supplement serdelivery

from the citizens.

10. One of the medium term goals of the e-Government strategy is to increase
the input of citizens into public sector decisions and actions. How is this
being addressed currently?

Figure 4.8: Input of Citizens into Public sectorc@i@ons and actions
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4.3.3.8 In-house OSS Skill base in the Government
They were also questioned on whether there wasddpan-house to initiate OSS projects. The resgpes were as

below.
12. Is there capacity in terms of skilled personnel

who can be able to initiate in-house OSS

development and customization projects?

Cumulative
Frequency Percent Valid Percent Percent
YES, But it can be 12 100.0 100.0 100.0

supplemented when required.

Table 4.23: In house OSS capability

The responses ifable 4.23above showed that as much as there was capainititpuse, that is within the
government to initiate OSS development and custatiniz of projects, it could be supplemented asnoéte it was

required especially when there was little in-hocagacity.

4.3.3.9 Incentives for Content provision
They were also probed on whether their Ministriesild be willing to offer incentives to citizens wiparticipated

in useful content creation. Their responses weriedas illustrated below.

17. Would your Ministry, Agency or Department be wi  lling to offer some

form of incentives to citizens who participate in u seful content creation

which can enhance service delivery?

Cumulative
Frequency Percent Valid Percent Percent
NO 6 50.0 50.0 50.0
YES 6 50.0 50.0 100.0
Total 12 100.0 100.0

Table 4.24: Incentive provision

50% of the respondents answered that their miagstsiere willing to provide incentives to citizensonparticipated

in sharing useful open content, Sesble 4.24.
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18. If the answer to #17 above is YES, what form mi

ght these incentives most likely take?

Cumulative
Frequency Percent Valid Percent Percent
Monetary 6 50.0 50.0 50.0
Non-Monetary (NMR) 6 50.0 50.0 100.0
Total 12 100.0 100.0

Table 4.25: Monetary vs. Non-Monetary Incentives

Half the respondents thought the incentives woakkta Monetary form whereas 50% cited Non —Monetary

incentives for useful content sharing. This confirtihat either monetary or non-monetary incentivedd:be issued

to those citizens and content creators who werkngito share their creative commons licensed apement with
the government. Sekable 4.25.

4.3.3.10 Factors to enhance usage of OSS in Govermh

13. In your opinion, what do you think can be done

to enable more use of Open source software

and all its benefits in e-Government?

Frequency

Percent

Valid Percent

Cumulative

Percent

Total

Open source software
training should be
implemented and have the
officers thoroughly trained on

how to use it.

There should be a policy in
place dictating ratios of
proprietary and OSS usage in

government

6

12

50.0

50.0

100.0

50.0

50.0

100.0

50.0

100.0

Table 4.26: Open source s/w usage enhancement

50% of the respondents cited that if a policy walsip place to dictate ratios of proprietary andS>s®ftware usage

in the government then OSS would have a betteraghahbeing adopted and used in government. Aswhis an

optional question, 50% of the respondents did newar it.
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4.3.3.11 Citizen Participation in Content Sharing
In general it can be observed that half of thelémel management and policy makers envisioned guartécipation

from the citizens in terms of generation of openteat for utilization by the government.

15. Do you envision participation of citizens in ge

roperly licensed for use in Government?

neration of useful content

Cumulative
Frequency Percent Valid Percent Percent
NO 6 50.0 50.0 50.0
YES 6 50.0 50.0 100.0
Total 12 100.0 100.0

Table 4.27: Citizen input in Content Generation

The ICT heads also had a section in the questionmdiere they were allowed to add any commentsiggestions

they had about the topic. Most of them added tt&$ @quired some sort of support agreement. Theg that this

becomes complicated to governments annual budgetotes. As no ICT Officer would want to be chasing

procurement to renew these agreements every fimlagear that is why most had a preference for petgmy

software.

4.4 Capacity to Support and Maintain Open Source Stware Application in Government
From the 32 ICT staff in the government who thesgioenaire was administered to, 28 responded. Weg being

asked about their proficiencies in open sourcewso#, deployment of open source applications anmathgrs

things.

Their responses were as detailed below.

11. What is your proficiency in terms of capability

support and effective maintenance for Open Source A

by your Ministry, Agency or Department?

to troubleshoot and provide

pplications being used

Cumulative
Frequency Percent Valid Percent Percent
Excellent 16 88.7 88.7 88.7
Good 3 2.8 2.8 91.5
Average 7 6.6 6.6 98.1
Poor 2 1.9 1.9 100.0
Total 28 100.0 100.0

Table 4.28: Proficiency to support OSS Applications
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Most of the respondents (88.7%) graded themselsesxeellent in terms of ability to troubleshoot gmavide

support for OSS applications.

4.4.4.1 Content Availability
The question of Open content applicability was @sked. The responses showed that the majorityeofGT staff

deemed it useful if they could be able to access flam a shared pool.

15. Do you think it would be helpful if you could be ab

a shared pool of digital content to supplement the conten

le to access data from

t your Ministry,

Agency or Department has to improve services thaty  ou provide?
Cumulative
Frequency Percent Valid Percent Percent
NO 4 12.9 12.9 12.9
YES 24 87.1 87.1 100.0
Total 28 100.0 100.0

Table 4.29: Content Availability

It is based on this literature and the responsé¢airedd from this study that an open source Corghating portal
was designed and prototyped. This involved desigttie process narrative, flowchart and then writthdP scripts
for actualizing the functionality. Tests of uploagiand downloading data were carried out to ascettse
functionality and reliability of the system. Thiarcbe implemented at the Customer relationship gemant and
enterprise architecture of the e-government framkwm improve the interaction and contribution @fzens to CC

licensed Open Content using open source softwarkcapons for efficient and reliable service deliy.
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CHAPTER FIVE: SYSTEM ANALYSIS AND DESIGN

5.0 Introduction

The purpose of collecting data for this project viascarry out a current situation assessment oh cgmirce
software usage and awareness as well as creatiwmens open licensed content in the government ksodirathe
literate population with a view to enhancing th@pgtibn and utilization of these in the Kenyan goweent This

chapter presents the research findings and thansdss's interpretation from data collected frorsp@ndents.

5.1 System Analysis (Requirement Definition)

The first part of this section will deal with thpegification of the requirements. Before decidimmyv the interface
is going to work, one should always consider whiadl lof users will eventually be working with it, @dmhat exactly
is expected of the system. Therefore an analysidser Classes is detailed below which enabledectrand

intuitive system design in a manner befitting tsers.

The second section of this chapter will focus andhalysis of the data that the desired systemhaile to manage.
Which tasks will it be used for, how to structutedata in the scope of the system so that it'syé@asnanage, and
what overall “look-and-feel” should be obtainedalso takes into consideration the expectationh®fusers who

will be using the system.

5.1.1 User Requirements
e Consys should be usable countrywide

e The system should be web-based

e The system should allow registration of multiplenss
» Consys should allow moderation of content

» Consys should be able to present data in a clearato

» Consys should have capability of filtering inforioat
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5.1.2 User Classes
Administrator

Type of user:

Support.

Experience with the system:

Expert.

Frequency of use:

When they need to check on thienbthat can be utilized
and is resident on the portal. When they need tioosize 1.T
user staff.

Computer experience:

Advanced general computdsskil

Education/intellectual abilities:

A computer scishbr equal by experience.

Number of users:

1 (could be more)

Motivation for using the system

Keeping the systamming, making everything possible.
The administrator could be a selected personnei o
Government

Tasks performed

Checking for new content

Table 5.1: Administrator User Class

Moderator

Type of user:

Direct.

Experience with the system:

Intermediate

Frequency of use:

Depending on the amount of coiene reviewed.

Computer experience:

Basic general computer skills

Education/intellectual abilities:

Expert in the gdis of the content assigned to them for
review. Mostly people from the e-Government envinemt.

Number of users:

1

Motivation for using the system

Natural interesttie particular content they are assigned to

review.

Tasks performed

Reviewing content for the variousistries.

Table 5.2: Moderator User Class
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Author/ Content Creator

Type of user: Direct.

Experience with the system: Novice — Expert

Frequency of use: As often as they have new oseeMtontent to upload.

Computer experience: Basic general computer skills

Education/intellectual abilities: Creative mind

Number of users: No limit, every person is alloviedubmit content.

Motivation for using the system Presenting his aesle, artwork, content etc, exchanging
knowledge.

Tasks performed Submitting content in various fdema

Table 5.3: Author User Class

5.1.3 System Use Case Diagram
The system prototype development began with spegifyvisualizing, constructing and documenting the

components of the systems. A System Use Case diages drawn to describe the set of scenarios efantion
between a user and the system. The actors andddss of the system were identified and represexgtesthown in
Figure 5.1.

1) Actors
User
Administrator

Moderator/ Reviewer

1) Use Cases
Logging in
Uploading content
Managing users

Moderating conten
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—_—

——————
/Authentication
/\
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Figure 5.1: SysterUse Case
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69



5.2 System Design Flow Chart

Analyze User

journey

Define User

requirements

No

Design Design User

Database Interface
li‘ Review User

Is it optimum Journey
\/Yes Review User

Requirements
Yes
Develop/

Revise

L_*

Yes
Test
NO
Fix Bugs
YES
Deploy

G

Figure 5.2: System Design Flowch
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5.3 Database Design - E-R Diagram

"] licenses v
_] users hd license_id INT _| file_versions ¥
user_id INT o license_name V ARCHAR(45) > file_id INT _| versions v
email VARCHAR(45) L — —1< © license_text VARCHAR(450) file LONGTEXT o version_id INT
pass VARCHAR(45) A version INT paid_for TINYINT . version_name VARCHAR(45)
frnam e VARCHAR(45) | » user_id INT amount FLOAT wversion_description VARCHAR(400)
Inam e VARCHAR(45) I > downloads INT user_id INT
reset_key VARCHAR(45) M ——— —| | pvesiongdINT P T T T T T T | >
> | | @ file_id INT [
" Lo S |
| | I I | ] file_categories v
I I | | | category_id INT
| | ! ! I file_id INT
| | I I ] account_details v | >
li I | | account_details INT |
| | | !_ amount VARCHAR(45) I
| | I __________________ — cc_no VARCHAR(45) 1
Jl_ _ 4 | @ user_id INT j ﬂ; v
* | | > -
| file_id INT
] user_groups v | |
4 | | file_name VARCHAR(45)
id INT
d QFUUD_;' _______ 4 — mime_type VARCHAR (45)
# user_id INT | license_id INT
> |
| P user_id INT
¥ | >
[ 1
| A
l "] categories L
T category_id INT
] groups v category_name VARCHAR(45)
group_id INT category_description V ARCHAR(450)
group_name VA... @ user_jd INT
group_descriptio... >
>

Figure 5.3: E-R Diagram
A database for storing the various system entities designed. The database will hold categoriesnses,

versions, user account details as well as files. diftity relationship diagram developed is as shalbwove.
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5.4 Process Narrative

P1: When users land on the page for the first tiheey will be able to view content marked as public
P2: Users will be required to register online iderto upload their own content.

P3: User interaction with the system will be throw¢TTP and HTTPS.

P4: Information entered by the user will be routedr the internet and stored on the server.

P5: Users will be allowed to change their inforroatexcept for their email addresses, which wilubéuely used

to identify individual users.

P6: Once a user is registered and his/her emaibaddhas been confirmed by the system, the usebevélllowed to

login using his/her new credentials.
P7: When a user logs in, he/she will be preseniddardashboard with a summary of his/her actisitie
P8: The user can now upload his own content und@paropriate license.
P9: Uploaded content will be approved by the reeiéwystem administrator before it can be madeipubl

P10: Content uploaded on the site can how be mtatkby the designated government ICT staff whokewdl be
to find useful content and have it utilized by tBevernment of Kenya. They will be using the reviewe

comments and quality of work and relevance to subjatter.

P11: The system will attempt to ease the work efdbsignated government ICT staff by allowing gehesers to
rate content. Highly rated content will be assurtede of high quality and the most relevant threk ve

displayed on the home page.

P12: The rating will eventually contribute to wingiof prizes and winners will be picked on tiieof every month.
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5.5 Software Requirements and Configuration
Open source software was used to build this sysfdrma.web server and PHP Code editor were installethe

same computer. The software used included:

5.5.1 XAMPP Server
Xampp is software that has a combination of apa@Neb Server), PHP (Scripting Language) and MySQL

(Database) on it. This is a webserver and was liedtéor local web administration using MySQL daaab and
Apache. The version of XAMPP used for this projsctAMPP 2.5. A database named Consys was created.

5.5.2 Code Igniter
Code igniter which is a powerful PHP framework wathrery small footprint was used for coding andingsPHP
scripts.

5.6 System Testing
Testing the functionality of the system was donadoertain whether the system could upload fileteuwarious
licenses and have them downloadable to facilitaéeisg of CC licensed Open content. Various usigrsesl up and

shared content that could be moderated and themspoblicly to the government and to the world.

5.6.1 Content Upload

& e E localhost/consys/pages/files c|(m-| ole B

Janet M D
ﬂ}msys anet Maranga Help

- = 3 o o) *,#,
W o - O
Home About My Statistics My Content Versions Sign out Licenses
Files
Name License
Software Quality Attribution-ShareAlike CC BY-SA versions delete
- E-Government Strategy Attribution-ShareAlike CC BY-SA versions delete
Information Architecture Attribution-NoDerivs CC BY-ND versions delete
Finnish Open Source Attribution-NoDerivs CC BY-ND Versions delete
Sign Off Sheet Attribution-NonCommercial CC BY-NC versions delete
Chart cco versions delete
Tracking Report cco versions delete

Education Appliance cco versions delete -

[new]

Figure 5.4: Sample Test Data Output
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5.6.2 Moderation Testing

u Case Tools -pending

These are tools that can be used in cenducting a
case study.
Apprave

ﬂ Central Tendency -pending

Measures of Central Tendency

ﬂ Plagiarism -
How to Avoid Plagiarism
Heverse Approval

ﬂ Malaysia Government -

This a diagram on how Malaysian government
is,

Reverse Approval

Figure 5.5 Moderation of Content

u Finland Embassy -pending

Finnish Embassy in Nairchi details
Approve

ﬂ Creative Commons
Licenses -

Thesze are CC licenses,

ﬂ Counties -
Thiz is a county datazet
Reverse Approval

ﬂ Chart -

This is a chart
Reverse Approval

n IPv4 -pending
Classes of IPvd Addresses

ﬂ References -

These are references

Reverse Approval

& csa-
Thiz is the CISA Exam Guide
Reverse Approval

ﬂ Sign Off Sheet -

This is the design stage sign off sheet
Reverse Appraval

The moderation feature was tested to find out wéretiontent that was put up could be moderated édjeing
made publicly available to all the users of theteys All approved content would appear to the pulblit
unnaproved content would not be publicly visibldhe public until the moderator approved it.

This study found that open content sharing withappropriate licensing tools was feasible in theyén context

and there was a good match between the contertbrskeitizens and content the government mightinee

5.6.3 Validation Testing

5.6.3.1 Login Test
The validation of the log in was tested in thedaling way:

* entering invalid data into the fields
* pressing the login button
» checking that the login page is shown again

* entering valid data into the fields
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* pressing the login button again

« checking that now the index page is shown

~ v @
Wl’ﬂ “ £

Home About Sign in Sign up All Content

Wrong emiall or password

Email
mary@consys.com

Password:

rgot password?

Figure 5.6: Login Test



CHAPTER SIX: DISCUSSION

This section will discuss the implication of thesu#s and the findings in relation to the reseangjectives, research
framework and the methodology adopted in the stilidhys section is important in developing an undarding of

the practical and theoretical implications of theults and findings.

6.1 Objectives

This study has four objectives that collectivelyyla role in attaining the main aim. The first abjee is to
investigate current e-Government frameworks in gisbally in relation to OSS. The findings reveahamber of
governments in the world both developed and dewipwhich have various formalized guidelines thawern both
procurement and usage of OSS in government andgiésicies. These guidelines take various forms sisch
mandating the adoption of OSS, undertaking reseanchdevelopment on OSS, developing comprehens§® O

policies among others. All these require input frdifferent stakeholders.

The second objective of the study was to exploegflgxibility of the current ICT policies and stegfes in as far as
adoption of OSS and CC licensed open content wameezned. Pursuant to this objective, top levebeegnment
officials and decision makers were questioned gare to the current status of these. The sameiquraire was
presented to the officials. The questionnaire wderined by the research framework which had theeetspf
organizational capability which partly consistedtié plans and policies required to support anchtaai a high
level of digital services in support of the e-goweent’s mission. The findings reveal that most lo¢ te-
Government ICT heads felt that the e-Governmeateyy did not adequately deal with the matter o5@Se in e-
Government. Furthermore, the findings reveal thatICT heads strongly felt that if clear policyidance on OSS
procurement and usage was developed for the Keay@onvernment, and further train officers on openrce
products, it would go a long way in enhancing tipake of OSS software and the subsequent applisatiwat
could be built from it. These findings suggest ttia e-Government officials needed to reconvenevamdk on
some detailed guidelines on OSS procurement andypehich would inform the usage of OSS in e-Goveemt
and its various agencies. It is however notewottiay it was indicated that there was a FOSS stygtager which

had been indicated to be in progress, but nothaitgas yet been published.

The third objective was to determine a model thabées content sharing and utilization of CC li@h®pen
content. For a system to attain this objectiveshibuld be able to accept information and offer meesms for
licensing it under various CC licenses, store tfiisrmation in a systematic and easily retrievalbbey so as to be
usable and provide information that is relevanvdcious users. An examination of summary statise®als that
the system developed allowed users to log in tosgistem, upload content under any of the variousli€ses,
input the version of their document as well as vtbeir statistics in terms of downloads. The upkxhdontent did
not automatically go public so as to avoid offeesand misleading content being shared on the Bitanitigate

against this a moderator role was created on tsesywhich allowed for all the content to be appdivmoderated

76



before being viewable on the site. This will gooad way in ensuring the content on the portal ctlevell on e-
Government and remains continually useful and exievThe model incorporated a provision where usendd be
able to rate content that had been made publib&bthe top three apps and open content were giplan the
home (landing) page. A competition was also laudolkich would serve to encourage contributors gfsapased
on open source software as well as contributoigpeh content. It worked using the rating of thesaapd content
where the contributors of the top three most higlalied apps and open content would be awarded vaitious
prizes on the first of every month. The portabdiss filtering capabilities which make informatioploaded on the
portal be able to be filtered by Ministry (i.e thenistry they had been uploaded under) thereby ngaketrieving

information easy and intuitive.

The fourth objective was to determine strategierventions to enhance the adoption of OSS and €Dded open
content and disseminate them to the Kenyan govemariidis had to be initiated with finding out therent OSS
situation in the government so as not to dupliedferts in areas which had already been previoosixered. In our
survey, we investigated the extent of the deploynoénOSS technologies in government departments shaie
agencies. Our investigation indicated that theres wame indication of usage of Open Source OS'shan t
government as there was a deployment of Linux agp@mating system on a scale of less than 10%eofTthtal
Operating systems. Regarding open source softwageneral, the respondents from the e-Governmésed that
open source software were good only if the offiagese trained on how to use them. This led to #adization that
training on OSS technologies was vital in enhantirguptake of OSS in the government as the uséralveady
be having the skills necessary to run these kirids/stems. It also came out clearly from the redeatudy that
there was need for top level management supparpém source spearheading so that it could be wusedtalyze

strategic change throughout the country.

6.2. Research Framework
The research framework that informed this study fad major aspects which together enabled theareker

follow a systematic and scientific way in this rasd.
The questionnaires that were used for data cadleatiere also informed by our research frameworthoiice.

E-Government decision/ policy makers— This was to find out about the organizationapatality of the
government in terms of the policies, plans straegand management processes required to mandate the
development of Open source software applicationgedisas actualize the content sharing for conlieensed under

the creative commons licensed open content.

E-Government I.T Staff — This was to get feedback on the enterprise &uthire of the Government in terms of
the desired relationships among business managemnecegsses and information technology. They wibashed
light on the rules and standards for optimizing amaintaining IT investments which in this case apen source

software applications and portfolios and contearisly enablers.
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Citizens — This was for customer relationship Managemergrtable us find out what the citizens who were the
customers in our case needed and learned how tbaméeontinuously improve customer service intigfato CC

licensed open content delivery.

Open source software developers As this was the skill base that was going taitiezed going forward various
aspects such as their skillset in Open source aoftvtheir perception of the various features amdtfonalities and

robustness of various Open source software amdrggotvere explored.

Creators of Content— This was to find out from the literate populatibeir willingness to share any useful content
they may have created over the years or had ateeswler various CC licenses and which way theitigipation

could be elicited in the most optimal way.

A critical examination of the design of the systshows that the components included in the systera tageted
the four main sections namely customer relationsigmagement, organizational capability, enterpaishitecture

and security and privacy.

Utmost care was taken in order to present the atelleexpectations in their original way. This wopldvide strong
basis for the Kenya government to find solutionsl atrategies for facilitating the uptake of operurse

applications as well as creative commons licengeth@ontent in the light of collected data.

6.3. Methodology

In relation to the methodology, there are a nundddmitations highlighted in the findings. Firdhe conclusion
that the Content sharing portal enhances OSS andic€Gsed open content is reached subject to a eumb
assumptions. This is largely a result of the us@rototyping rather than coming up with a full-figstl system
design. Further studies should look into the pdlitsibof including treatment, control groups andirlgling to

accurately determining the implication of such ateyn on OSS and CC licensed open content adoptidhei
government. The inclusion of these measures woetdiige the need for subjecting the findings to aiadyof

assumptions. Another factor is that there is nemdirfcrease in the users of the system to even-#igsrate

persons and those who might not be I.T literatethin current study, the participants were exposediged the
system) for a one week period. It is not cleahis$ tperiod is enough for the respondents that \Weae/n from the
literate population. Making the system simple aadilg understandable would enable all the userh different
skills to be fully aware of the functionalities thie system so that they can help ensure they ¢ngofull benefits of

the system and its limitations. These methodoldgssaies have to be addressed by future studies.

6.4 Strategic Interventions to enhance adoption of 0SS and CC licensed content in the Kenyan

Government
It is evident form the results of this research th&S and CC licensed content usage within the &egypvernment
departments is not yet extensive. This has beeastmwed by various challenges such as lack of Q#iigs in

Kenya to govern OSS procurement and use, lack afevess of OSS software products and benefitsentat
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point of support for OSS applications and so ore ploposed interventions are necessitated by thétseof the

survey suggesting that despite OSS having severl gttributes and qualities and being very releimmnisage in

the government both from an applications pointiefwas well as operating system; the uptake has bew poor.

Governments such as those in Germany, Malaysighasttalia have developed comprehensive guidelimesiéls)

that are used by their departments to proliferé®& @sage within ministries.

However there are some interventions that coulgdigén place to be utilized as a possible solutionvercoming

the challenges and obstacles encountered curigntharious government departments, thus improvepaoliferate

OSS usage within ministries and departments ofjthveernment.

)

i)

ii)

Vi)

Proper planning — The first intervention in improving OSS usagéhivi the Kenyan government should
be proper planning. It is vital that all OSS impkmtation information be developed where there lack

of these as is the situation currently. Come uph WSS policies, strategies and benefits of OSSshade
them with all relevant stakeholders such as topllmanagement, ICT personnel (support and develnpme
staff), external ICT service provides, software d@ns, end users and business partners. This is also
essential in minimizing resistance and negativieiérfce. An element that would be of valuable imgoce

is awareness campaigns. Within this part, we sughes different awareness campaigns be initiated i
order to ensure that every stakeholder, partioukand users who are the customers of the governament
directly and indirectly involved in the implemerntat process. This will help in minimizing user itaince.
Delegate the tasks of OSS implementation to cet@inpersonnel rather than to all staff in ordemtut

disrupt support for proprietary systems.
Target environment- Commence OSS implementation on the server sidieeas will be fewer users
involved when servers are being migratede systems.
Open Standards— Select OSS alternatives which will enable inperability with other solutions but ease
future systems migrations.
Re-skill = ICT personnel and end users in the governmentidipe trained thoroughly on open source
software policies so as to enable them bebplaced in maintaining the new software.
Pilot projects — To ensure smooth implementation, pilot projetisuld be undertaken in order to test,
monitor and review selected OSS choiceanRtee research findings the Kenyan governmeneighle in
as far as piloting is concerned so this cabk trialing of OSS applications and systemsiwighsmall
environment. These will prove less disruptive should be performed in a live user environment
Initiating in-house OSS developmentand customization projects and supplementing thehOSS

developers — This would enhance the skills ofahisvelopers.

vii) Ensure some of the personnel are responsible finadmg to newly released versions and customizing
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where applicable as these are not done atitatig

viii) Encourage developers to participate in various @8iities such as in OSS forums, and global OSS
projects which would in turn spill over to b#lized in government with some form of incentve

ix) Provide a forum for citizens’ participation in Gaaenent activities e.g. scale up the Content sharing
Prototype and incorporate more featureswiihtid citizen participation.

x) Hold competitions on the content sharing portabider to encourage software developers to compete t
design and upload apps based on open source seftwtre portal for a chance to win fabulous priaed
CC licensed open content contributors to uploadr tbentent to the site and award prizes to the
contributors of highly rated apps and content. Havieader board which displays the names of the
contributors of the best rated apps and contentaflyeearning a spot on the Leader Board will beeaty
achievement. This will motivate the contributorglamgage citizens and ensure that they alwaysdtoiv
upload well thought out apps and content that wél useful in the Kenyan Government. This will
encourage collaboration as well as visibility o€ thortal to more citizens and sharing as well avige
tangible and sustainable results which will readarger audience and can be used to facilitateuheing

of various sectors of e-government.
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CHAPTER 7: CONCLUSION AND RECOMMENDATIONS

7.1 CONCLUSION

The motivation of this project was to come up vétrategic interventions that would assist the Kengavernment
adopt the use of Open source software applicatmus Creative commons licensed open content. Impgothe
content delivery method and awareness on the l@pen content for the Government and Governmgeheies
as well as citizens and also linking open sourdevene developers to the government would ensuténieraction

between all these actors.

We believe the Kenyan government should be moragbine in drafting an open source policy and foilogvthe
international developments in more detail. The gorent has an important function in signaling tdtvsare
vendors what sort of standards and software amegbeéeded in the public sector. Thus, we propoat ttie
governments in the rich countries at large shonldact learn from the developing countries. Mor¢aded and
active open source policies for the different paftdhe public sector can help in filling the curtegaps in the

software supply and demand. Both the local softwarapanies and the public sector can potentialhefie

This study found that it is possible for the citizeto provide open content to the government asd &ie
developers would build various applications for tfmvernment under different agreements. This waukhtly

improve on information turn-around time within thevernment, its agencies and clients/ citizens.

7.2 FURTHER WORKS

In the future, this work can be extended in théfeing directions:

7.1.1. Knowledge management

As Open Source Projects produce enormous amoudetafon mailing lists, web sites, repositoriegntine
communications, and other media and this datarig ofen dispersed across multiple sites and normatains it.
Future efforts can be focused on extending theecargharing platform to have a knowledge bank wiadréhis

relevant information can be stored centrally. Alswe staff in charge of maintaining this knowletigak.

7.1.2 Skill Matrices
A central skill matrix can be included on the caonitsharing portal so that open source applicatievebbpers and

even contributors of CC licensed open content tassidy themselves on a wide range of skills, thesl they are at
and their experience. This will make it easy toeassand plan resources as well as assign taskswopen source

projects and open content generation projectsthieajovernment may wish to undertake.
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APPENDICES

APPENDIX A: Questionnaires

Strategic Interventions to enhance Open Source Addipn and Creative Commons licensed Open content in
the Kenyan Government Questionnaire
Introduction

Dear respondent,

This is a survey | am conducting in order to find 8trategic Interventions that can be used to metadoption of
Open Source Software applications and Creative Cmmsnicensed Open Content in the Kenyan Government
However, the research requires you as a particijpamave some basic understanding on software, dygh source
and proprietary software. Your responses are vapoitant in enabling me to gain a better understagnabout this

topic.

| am a student at University of Nairobi. School@dmputing and Informatics. This is in partial flitfient of my
course. You have been selected to take part irsthidy. | would be grateful if you would assist meresponding

to all the attached questions in the questionnaine.questionnaire should take you about 20 minwtesmplete.

You will be asked a few questions about your opinan factors affecting open source software apptina
adoption and creative commons licensed open coiitehe Kenyan government. Participation in thigdstis fully
voluntary and you have the right to withdraw at ame with no penalty. | treat your participatios @ahonymously
as practically possible. All data is treated adfidemtial and will be used for academic researatppses only. Your
responses and others will be used as the mainsdafar my research project for my Master's degne€omputer
Science at the University of Nairobi. The resulfstiee study will be made available to the Directeraf e-
Government after | have completed the data analydepe that you will find completing this questi@ire a

pleasurable experience. If you have any questiomauid like further information, please do not hats to email

me atjanetmaranga@gmail.cormhank you very much for your time.

86



Questionnaire for E-Government ICT Heads
1. Do you feel that the e-Government strategy dedésjuately with the role of Open Source
Software and CC licensed open content use in e4@ment?

*Government in this case refers to your MinistryeAgy or Department.
= YES

> NO

> | don't know

> Other:

2. Is there an OSS policy in place in your Minis#igency or Department? *
> Yes

£
3.

No
Is Open Content licensing used in your Minis&kgency or Department? *

Ol

YES

Ol

NO

e Other:

4. Are Open Source systems or applications suifabl&overnment?

*Government in this case refers to your MinistryeAgy or Department.

e YES
e NO
£ | don't know

5. If your answer to #4 above is No, kindly stateywmot.
Select all that apply

r
-

Support - No central point of support for Open Source Software

Learning Curve - Training and learning time required for familiarity with Open Source
Software is high

= Unique requirements already catered for by Proprietary Software
= No guarantee of Regular Updates

r )

Other:
6. Unix and/or Linux have been listed in the e-ganeent strategy as some of the popular Operatistggys for
which standards will be developed. To what exterfas have these been deployed as part of the goment's
Operating systems?Government in this case refers to your particulamistry, Agency or Department

£ >10%
£ 11-25%
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> 26-50%
> 51-75%

> <75%

7. Does the e-government strategy and/ or reladéidigs have the flexibility to allow for pilot pjects to be
undertaken in order to test, monitor and reviewaeld OSS choices that might be considered foredmehtation in
Government?

*The Government in this case refers to your Minisigency or Department

> YES
> NO

8. What is the most commonly used software in yimistry, Government or Department on the desktop
side?* Select all that apply.

Linux/ Unix
Microsoft Windows
Sun Solaris

Mac OS

BN R R I

| don't know
9. Which of these applications are currently baiegd in the Government®&overnment in this case refers to your
Ministry, Agency or Department. Select all that lypp

.

OpenOffice.org

KDE office
Microsoft Office
Squirrel Mail
Mozilla Thunderbird
Mozilla Firefox

Internet Explorer

Other:

I A N R RN R

10. One of the medium term goals of the e-Governrsigategy is to increase the input of citizens jpiblic sector
decisions and actions. How is this being addresae@ntly?
*You can explain how it is being addressed in youmisdry, Agency or Department.
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11. Does the I.T training strategy currently inggldan the e-Government for training Government gengl cover
use of open source technologies?
*You can explain how this is covered in your MinjstAgency or Department

e YES
£ NO
e | don't know

12. Is there capacity in terms of skilled personwieb can be able to initiate in-house OSS develapmed
customization projects?This is in your Ministry, Agency or Department

L YES
L NO
-

YES, But it can be supplemented when required.
13. In your opinion, what do you think can be demenable more use of Open source software arit$ &lenefits
in e-Government?

14. Providing a forum for citizens' participationGovernment activities is one of the specific abjes of the e-

government. How is this being addressed currentiyour Ministry, Agency or Department?

15. Do you envision participation of citizens imgeation of useful content properly licensed faz urs
Government?

> YES
L NO

16. If yes to #15 above, please mention some caggof content that can be useful to your Ministkgency or

Department. Kindly indicate your Ministry, Agency Department in your answer.

17. Would your Ministry, Agency or Department bdliwg to offer some form of incentives to citizewho
participate in useful content creation which cahaste service delivery?

> YES
> NO
18. If the answer to #17 above is YES, what forrghithese incentives most likely take?

Monetary

a Non-Monetary (NMR)

a Other:

89



19. Please give your comments or suggestions altlet ways citizens can take a more participatols in
enhancing the quantity and quality of services material offered by GovernmeritGovernment in this case refers

to your Ministry, Agency or Department.

20. | would appreciate any thoughts you might tik@dd to your responses or to the topic in general

c

=
RIN o

21. Email (Optional)
Note:

Your personal detail will be kept confidential anil not be used for any other purpose apart frocademic
Research purposes. Thank you for your kind coojgerat

Subenit
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Questionnaire for E-Government |.T. Staff

1. In your opinion are Open Source Software Systauitable for GovernmentZsovernment in this case means
your Ministry, Agency or Department

e YES
e NO
e Don't know

2. If your answer to 1 above is No, kindly stateywilot. *Select all that apply

3 Support - No central point of support for Open iseuSoftware

I Learning Curve - Training and learning time fomflarity with Open source software is high
3 Unique Requirements already catered for by prégmyesoftware

3 No guarantee of regular updates

= Other:

3. To what extent have Open Source Operating sygséegLinux been deployed as part of your Minisftigency
or Department's operating systems?

> >10%

> 11-25%

> 26-50%

> 51-75%

> >75%

> | don't know

4. What is the most commonly used software in yunistry, Agency or Department on the desktop siti&&lect
all that apply.

Linux/ Unix

-
[ . .
Microsoft Windows
A Sun Solaris

-

Mac OS

A Don't know

5. What is the most commonly used Operating Syststalled on the Servers in your Ministry, Agenay o
Department?e.g. Linux, Windows 2003 Server, Windows 2008 Serve
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|

6. What is the Web Server of choice in use in mdshe servers in your Ministry, Agency or Departitiee.g.
Apache, Tomcat etc.

an .

7. What are some of the considerations of Softwhagce to be deployed in your Ministry, Agency or

Department?

~|

8. Have you faced any challenges in maintenancieToinfrastructure in your Ministry, Agency or Dafment's
services using any kind of Open Source technoldgjies

L YES
L NO

> Other:l

9. If the answer to Question 5 above is YES, kimdbntion what kind of challenges these were.
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10. Why do you think the Government of Kenya migbit be utilizing a lot of Open Source Software?
*QOSS - Open source software

Lack of Awareness of OSS
Absence of skilled manpower to train and supp@80
Lack of capacity of OSS user support network

Lack of OSS applications that are relevant forlmse-Government

B I R N

Other:
11. What is your proficiency in terms of capabilitytroubleshoot and provide support and effeatiaentenance
for Open Source Applications being used by youriMig, Agency or Department?

> Excellent

> Good

> Average

> Limited

> None

12. Would training/ seminars on Open Source Sofwese and benefits increase your proficiericy?
> YES

> NO

13. In your opinion, what do you think can be demenable more use of Open source software arit$ &lenefits
in your Ministry, Agency or Department?

£
RIN 2

14. Do you experience any drawbacks (in terms aiflalility of content or lack thereof) in the coersf delivery of
e-Government services provided by your MinistryeAgy or Department?

> YES
> NO

15. Do you think it would be helpful if you coule fable to access data from a shared pool of digptatient to
supplement the content your Ministry, Agency or Brément has to improve services that you provide?

> YES
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> NO
16. If yes to #15 above, please mention some cegsgof content that can be useful to your Ministkgency or
Department? Kindly also indicate the name of youmisiry, Agency or Department in your answer.

17. Give some brief measures that you think theeBawent of Kenya can take to create a culture afisy useful
digital content by content creators to be usechimaacing the Government services?

i\|

4 ﬂ

18. Has any of the training you have gone througheGovernment covered the use of Open source

technologies?

> YES

> NO

19. Please give your comments or suggestions altlet ways in which citizens can take a more piagtory role
in enhancing the quantity and quality of materiéi@d by e-Government in your Ministry, Agency@epartment.

fM

~|

20. I would appreciate any thoughts you might tike@dd related to your responses or to the topgeireral.
(Kindly add below, if the space above is too lirdjte
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i\|
21. Email (Optional)l

Note: Your personal detail will be kept confidential anil not be used for any other purpose apart frooademic
Research purposes. Thank you for your kind coojoerat
‘ Submit | Submit |
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Questionnaire for Citizens
Brief explanation of Creative Commons licenses

CC licensed open content stands for Creative Comrfioensed open content and it helps you share your
knowledge and creativity with the world. CC licesskat work can be published under include:

Attribution alone (by)

Attribution + NoDerivatives (by-nd)

Attribution + ShareAlike (by-sa) Attribution + Noammercial (by-nc)

Attribution + Noncommercial + NoDerivatives (by-mch

Attribution + Noncommercial + ShareAlike (by-nc-sa)

CCO - a legal tool for waiving as many rights agaléy possible, worldwide when releasing matemabithe public
domain.

1. How often do you use the Internét?

Daily
Weekly

Yearly

Other:

Do you create/ own content that you can shafeficles, Photos, Research material, Books etc

e
e
> Monthly
e
e
2.

<

es

Z

(0]

Not sure
If answer to 2 above is YES, what kind of conisrit? *Select all that apply

£
£
£
3.
Articles

Photos

Books

Research Material

Educational content e.g Exam questions

Music

Other:

-
-
-
-
-
-
-
4. Are you willing to share this content after hayiicensed it accordingly with the government?

£ Yes
£ No
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5. If yes in 4 above, how would you like to be cangated?

Payment in Cash

Payment by use of electronic means e.g MPESA

Payment in kind e.g getting recognition countryavats the creator of some content

If my content sharing can assist in one way oeth advancing knowledge in Kenya
If the research findings/ outcomes can be shaitdme

If the content sharing objectives are explainech&

I am willing to share content free of charge

Other:

6. If No in 4 above, kindly explain why

[ [ R N R DR A

c

=
RIN o

7. What do you think can motivate people (citizand non-citizens of Kenya) to supply content thayehlicensed
under CC licences to the GoK to allow the governneiscale it up to be used countrywidé&lect all that apply

If they are paid in cash

=
[ . . I "

If they are given countrywide attribution and rgoition
3 If they are informed on the benefits of conterdrgig
=

| don't know

B Other:

8. Are you concerned about security of contentiy@ay have licensed using CC licenses and sharedheégth
government?

e
EjNo

9. If appropriate security measures were put icgta secure your content (the one you've sha@dwere
assured that you would be attributed as per yean$e, would you share the content?

£
£

Yes

Yes

No
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e

e
11

. Have you ever used CC licensed content e.g®@p&n Courseware?

Yes

No
. If yes, to 10 above, did you find it useful?

=

RIN o

12. Do you envision more interaction and positikargye in the government services once you shareGou

licensed Open content with the GoK?

£

e
13

Ol

=~ 0O

[ A N AN AN N B

[N
a1

Yes

No
. Do you use Social Medi&?

Yes

No
. If yes to 13 above, please tick the ones yeu us

Facebook
Twitter
Google+
LinkedIn
MySpace
Flickr

Tagged

Other:

. Have you ever shared any content (photos, mdtg@®n any of these social media platforms?

Yes

No
. If yes to 15 above, then to some extent yowewsbaring content. Did you realize this at the ime

Yes
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17. Email

| would appreciate any thoughts you might like dol aelated to your responses or to the topic ireggn

Note:

Your personal detail will be kept confidential andl not be used for any other purpose apart fraademic
research purposes. Thank you for your cooperation.

Submit

Submit
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Questionnaire for Open Source Software Developers
For the purpose of this survehe particular focus is on PHP software.

1. Do you use Open Source Software to develop egifins and systemg?

> YES
> NO

2. Which FOSS environments do you have experiemeHRlease list all of them below.

-

3. Level of Expertise What is your personal experience level with thifveare?

No answer

1 - Beginner

2 - Novice

3 - Intermediate
4 - Skilled

5 - Expert
Learning Curvé Do you think it is easy or hard to learn how to @geen Source Software as a developer?

e
e
£
£
£
£
4.
1 - Very Hard
2 — Hard

3 - Average

4 — Easy

5 — Very Easy
Stability* Do you think Open Source Software is stable andbkd for production use? (e.g few critical bugs)

e
e
£
£
£
5.

Ol

1 — Very Unstable

Ol

2 - Unstable

> 3 — Fairly stable
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e 4 - Stable

> 5 — Very Stable
6. Performancéln your experience, how would you define the parfance of Open Source Software?

1 - Very Fast
2 - Fast
3 — Fairly fast
4 - Slow

5 — Very Slow
Scalability* In your experience, how would you define the sdéitglof Open Source Software?

£
£
£
£
£
7.
1 - Very Poor
2 - Poor

3 - Average

4 - Good

Ooonnan

5 — Very Good

8. InteroperabilityHow would you define the integration of Open Sousodtware with other technologies?

1 - Very Hard
2 - Hard
3 - Average

4 - Easy

Oooonn

5 — Very Easy
. Extendibility*Is it easy to extend Open Source Software funclibegwith external plugins/ add-ons?

©

> 1 - Very Hard
> 2 - Hard

> 3 - Average
> 4 - Easy

£

5 — Very Easy
10. StandardsHow would you define the Open Source Software etpjpr widely adopted standards?

Ol

1 - Very Poor
> 2 - Poor
> 3 - Average
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e 4 - Good

> 5 - Excellent
11. DocumentationWhat do you think of the documentation of the Ofenrce Software? (e.g readability,
completeness, quality, useful examples, etc)?

> 1 - Very Poor

2 - Poor
3 - Fair
4 — Good

OO0 nn

5 — Very Good
12. Community SupportHow would you define the technical support for Ofgeurce Software offered on the
technical forums/ mailing lists?

> 1 - Very Poor
> 2 — Poor

> 3 - Fair

> 4 - Good

> 5 — Very Good

13. Frequency of Updatésiow would you define the new releases containing features, improvements and bug
fixes?

1 - Very Rare

2 - Rare

4 - Frequent

£
> 3 - Average
£
£

5 — Very Frequent
14. Why do you think the Government of Kenya is mgihg a lot of Open Source Software?

a Lack of Awareness of Open Source Software

a Absence of skilled manpower to build Open Sourciv&re Applications
a Lack of capacity of Open Source Software applicatithat are relevant
-

Other:
15. Do you think the Kenyan government should eediand use more OSS application®8S - Open Source
Software

> YES
> NO
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16. What is your highest level of completed educeri Ll
17. Was FOSS part of this education?

£
L No

18. Given a chance, would you build OSS applicatitonbe used by the Kenyan e-Governmént?

Yes

L YES
L NO

19. If your answer to Question 15 above is YES, mmumld you like to be compensated?

20. If your answer to Question 15 above is NO, wioyldn't

you’ < | ol

Comments

| would appreciate any thoughts you might like dal & your responses or to the topic in general

| | I LI
Email: (Optionall,
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Note:

Your personal detail will be kept confidential anidl not be used for any other purpose apart frocademic
Research purposes

Submit

Submit
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APPENDIX B: User Manual

Consys USER MANUAL
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Introduction
This section will detail:

* How Users, Moderators and Administrators log ith® content sharing platform.
« Anoverview of the default buttons Consys uses.

* How to perform various tasks on Consys.

How to Access the Home Page

In order to access the Consys Content sharinglptie in the URL.

How to Access the Portal as an Administrator

Input your Username and Password in their respeéiilds and click the Login button. The ControhBla(Home
page) is displayed.

v s

Home About Sign in Sign up All Content

&
e

A

Consys is a creative commons licensed contents sharing site, where you can publish and share most media types with the Kenyan Government.
You have practically unlimited flexibility in choosing what you want to share, as long as it is your orginal work or work licensed under a Creative
commons license which allows for free remixing and distribution of that work but with the proper attribution to the original content creator.

Welcome

(@l to sign up and start enjoying the benefits!

® A lready a member? [SldqalE to sign in
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As an administrator, log in with your credentidfgpput your username and password.

This will be the landing page.

Administrator Consys
- . 4
w *

Home About Users Groups Sign out All Content
Profile
MName Administrator Consys edit
password change
Account Account

You can edit your profile by clicking on the ‘ediirk.

To create and manage users and groups and perfiwan foinctional activities you click on one of theks as

shown in the following screenshot and this willgyiyou access to various sections of the administratterface.

Users

The Users link does just what you might guess $ijtie. It manages users. You can create new udelete
existing ones, change passwords and so on. Lastiygerhaps most importantly, you can change teesusser

group, giving the user different access levelsdiffdrent abilities in the portal.

Click on the ‘Users’ link and it will take you tbé page illustrated below.
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v i+

Home About Users Groups Sign out All Content
Lsers
Email First name Last name
mary@consys.com Mary Anne Account Delete
mod@consys.com Consys Moderator Account Delete

[hew]

To add a new user, click on the ‘new’ link and plage shown below will be displayed which will allgau to

enter the credentials of the new user and assagn th the appropriate group.

User details and parameters

You will see different fields where you can fill ar edit information of the user. These are:
E-Mail: The e-mail address from the user is displayed. Mgteen a user wants to log in, he has to fill iis fmail.
Password:Fill in a (new) password.

Confirm password: Fill in the password from the field above agamyerify it. This field is required when you

filled in the Password field.
Role: The user's Group. The following Groups are avétab

- User: Normal visitors who register at the site. Can videnu Items and can submit articles.

- Moderator: Can review and approve articles to be publishethercontent sharing platform.
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Home About Users Groups Sign out All Content
New gover nment user
Email
Passwaord:

Confirm password

Role:
Moderator -

First name

Last name

Adding New Groups

As an Administrator, you can be able to add growmipis different rights and assign new users to nesugs which

you create. You can also be able to edit existhogigs as is necessary.
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Administrator Consys
v O v &
& '

Home About Users Groups Sign out All Content
Groups
Group name Group description
User Application user edit delete
Administrator Application Administrators edit delete
Mod Moderator edit delete
LT. Staff Application Maintainers edit delete

[mew]

To add new groups, click on the new link and taggashown below will appear.
v o P

Home About Users Groups Sign out All Content

New group

Group name

Category description

Enter the details of the new group which you wisladd and then click on Save.
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To edit an existing group, click on the ‘edit’ limiext to the group which you wish to change.

Administrator Consys
W o \

Home About Users Groups Sign out All Content

Edit group

Editing group
Group name
Administrator

Category description

Ipplication Administrators

Viewing Content

As an administrator, you can also be able to vikwha content that has been uploaded on the ploytalicking on
the ‘All Content’ link.
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Administrator Consys

@ d = 9

Home About Users Groups Sign out All Content

Filter:

“ Creative Commons “ Malaysia Government - “ Sign Off Sheet -

Licenses - This a diagram on how Malaysian government Thiz is the design stage sign off sheet
is.
These are CC licenses.

u E-Government Strategy - n MSc Guidelines - Transmission Media -

This is the Kenyan e-Government Strategy These are the M5c guidelines, Different transmission media

You can also be able to filter the content which baen uploaded by a specific Ministry or searctsfecific

content.
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How to Access the Portal as a Moderator

Input your Username and Password in their respeéiglds and click the Login button. The Home page

displayed.

Consys Moderator

Home About Moderate Sign out All Content
Profile
MName Consys Moderator edit
password change
Account Account

You can edit your profile or change your passwootnf here.
Moderation

The role of the moderator is to review all the emithat has been uploaded on the content shaoirgl gnd

approve it for general viewing on the portal.
In order to moderate the content on the portatkain the ‘Moderate’ link.

Once you click on the link, the following screerdhappear.
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“ Counties -pending

This is 3 county dataset

u Software Quality -pending

Software Quality Triangle

“ Education Appliance -
pending
The Educaticn Appliance Administrators Guide
Appm

u E-Guide -pending
E-Guide

“ SA -pending
This is the CISA Exam Guide

u Tracking Report -pending
This is a tracking report
Approve

“ Finnish Open Source -
pending

This is the approach Finland has taken to adept
Open Source
m oD

u Milestone 2 -pending
Examination guidelines

Approve

u {SA -pending

CISA Exam

u Information Architecture -
pending
14 Document

u Course Outline -pending

Computer Networking Qutline
(e

u Open Knowledge Festival -
pending

Qpen Government and COpen Knowledge Festival

To moderate content, click on the ‘Approve’ link the specific content that you would wish to aperéar general

viewing on the site. You can be able to reversatimroval at any time by clicking on the ‘Revergapfoval’ link

for any content.

Approved content will not be highlighted but all &pproved content will be highlighted as depictidwe.

You can also be able to filter the content per stigias shown below for moderation

. pNSYs

A" 4

Home

Filter:

“ Case Tools -pending

These are tools that can be used in cenducting a

case study.

u Education Appliance -
pending

The Education Appliance Administrators Guide

Approve

About Moderate

Sign out

“ IPv4 -pending

Classes of IPv4 Addresses
Approve

Licenses -

These are CC licenses.

Reverse Approval

" &

Licenses

ﬂ Creative Commons

Consys Moderator

g)-

“ Central Tendency -pending

Measures of Central Tendency

Approve

“ Sign Off Sheet -

Thiz iz the design stage sign off cheet
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How to Access the Portal as a User

In order to upload your content as a user, Sigoruthe content sharing platform as shown belowilbyd in your

details.
& &y \ /
AP /
Home About Signin Sign up All Content

Sign up below...

Email

Passward:
Confirm password
First name

Last name

Getting around the Portal

Navigating the portal interface from anywhere witthie content sharing site is accomplished by bajlmenu bar
to guide you through the various areas of the pdrtcated at the top of every screen (which is wigyrefer to it

as global) the links are named according to thasatieey lead to. The global menu bar is as shovimeitfiollowing

screenshot:
. . m ’ ﬁ :I
& : | |
—=m|
Home About My Statistics My Content Sign out All Cantent
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Home

This takes you back to the Home page which contaiks to all of the key site areas, which inclute following:
» Top Rated Content
« Versioning information
« Licensing details among others.
About
This links takes you to the section where you aanirgformation on what Consys is all about and wbagxpect
from it.

My Statistics

This takes you to a page where you can see afla the content that you have uploaded on thesgsrontent
sharing portal, the license with which you licengedr work as well as the number of times your eahhas been

downloaded.

Files

Name License Downloads

CISA Attribution-MonCommercial- o .
ShareAlike CC BY-NC-5A

) Attribution-NonCommercial CC )
Malaysia Government BY-NC 1 versions
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My Content

All the information that you have uploaded on $ite and has been approved by the moderator caiewed

through here.

o> PEFG

Home

Files

Name

Peeling back the Mask
Sality Reg Keys

Sality Killer

Malaysia Government

All Content

My Statistics My Content Sign out

License

Attribution-5ShareAlike CC BY-5A

Attribution-ShareAlike CC BY-5A

Attribution-NoDerivs CC BY-ND

Attribution-NonCommercial CC BY-NC

All Content

versions

versions

versions

Versions

delete

delete

delete

delete

[new]

This is the link via which you can see all the emttthat has been published on the portal, nobjysou but by

other users as well. It will appear as shown below.
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Filter: | sez

ﬂ Creative Commons
Licenses -

These are CC licenses.

ﬂ Sign Off Sheet -

This is the design stage sign off sheet

ﬂ Transmission Media -

Different transmission media

ﬂ Sality Killer -

Sality Killer

1 e

This is the CISA Exam Guide

ﬂ E-Govemment Strategy -

This is the Kenyan e-Government Strategy

ﬂ E-Govt Strategy -

Kenyan E-Gov Strategy

ﬂ Sality Reg Keys -

Sality Reg Keys

ﬂ Malaysia Govemnment -

This a diagram on how Malaysian government

1%

ﬂ MsSc Guidelines -

These are the M5¢ guidelines,

ﬂ Peeling back the Mask -

Peeling back the Mask by Miguna Miguna
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Help

A comprehensive list of terms and key phrases antgained within a database of information. Thithis site-wide

Help database and contains broad information farahs of the site. It is available on most ofptages on the

content sharing

portal.

D Content

Statistics
::2.,.‘ j
r-- Versions
B
- Categories
Licences

Here you are offered the fadility of submitting your high quality original articles and
content licensed using any one of the various Creative Commons licenses for use by
the Kenyan government which will increase exposure of your work as well as have
your work have a greater impact in the society at large.

Here you can monitor download statistics generated by your files and content that
you have uploaded on the portal.

This is where the provision for adding versions to your work is permitted. Therefore
Y¥Ou can use an incrementing value to indicate various versions of the same file you
might want to upload on the portal. An old copy of your file will still be maintained in
the portal. You also have the flexibility of deleting any of your files in case you deem it
obsolete or have a revised version which supersedes the older one.

These are the various categories under which you can publish your work on the
portal. In case a category that you wish to publish your work under is not listed here,
you can suggest it to the Portal Administrator who will review it and then add it.

The Creative Commons copyright licenses and tools forge a balance inside the
traditional "all rights reserved” setting that copyright law creates. These tools give
everyone from individual creators to large companies and institutions a simple,
standardized way to grant copyright permissions to their creative work. The
combination of these tools and our users is a vast and growing digital commens, a
pool of content that can be copied, distributed, edited, remixed, and built upon, all
within the boundaries of copyright law. For more information, Click Here

Close

Click on close once you finish and you will be talkack to the page you were on before you clickethelp’.

Uploading New Content

To upload new content on the portal, click on tkg ‘content’ link. Then click on the ‘New link’ asiewn below.

Files

Name

Peeling back the Mask
Sality Reg Keys

Sality Killer

Malaysia Government

License

Attribution-SharefAlike CC BY-5A

Attribution-ShareAlike CC BY-5A

Attribution-NoDerivs CC BY-ND

Attribution-NonCommercial CC BY-NC

versions

Versions

VEersions

Versions

delete
delete
delete

delete
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This will open the page shown below. Select the dif zipped folder containing your content or aggtion from
your computer, fill in the title in the title fieldype in a short description of your article ophbgation. Select the

Version, category (ministry) and last but not lehast CC license with which you are sharing your kvdthen click

on save.

New file

Title

Desceription

Versions

—select version—
Categories
—-select category— -
Licenses

—selectlicense—

Save

A filled in upload section would look as follows.

New file
CA\Users\Jay McLaren\[| Browse.
Title

Classes of IPv$ Addresses

Desceription

This is an article that details the various classes
of IPv4 addresses.

Versions

Alpha b
Categories

Information and Communication -
Licenses

Attribution CC BY -

This ficense lets others distribute. remix tweak 2nd build Upon your work. sven commercially, 25
long 3s they credit you for the ariginal crestion. This i the most accommaodating of licenszes offersd.
Recemmended for maximum dizseminstion and use of ficensed materizl.

consys 2012 €
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Once you click on Save, your content will be sairethe database. But it can only be visible onwlebsite once

the moderator has reviewed and approved it.

But you can keep track of your uploaded contentigipg the Statistics section where you can betablew all the

content that you have uploaded on the site andrhany times your work has been downloaded.

Files

Name License Downloads

CISA Attribution-NonCommercial- 0 versions
ShareAlike CC BY-NC-SA

Attribution-NonCommercial CC

Malaysia Government BY-NC 1 VErsions
Open Knowledge Festival Attribution CC BY 0 versions
Sality Killer Attribution-NoDerivs CCBY-ND 1 VErsions
Sality Reg Keys Attribution-ShareAlike CCBY-5A 0O versions
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Competition
How to enter the competition

The content sharing platform also offers you a ckatw win fabulous prizes by participating in ugloey open
content as well as apps based on OSS. All you ttedd is follow the instructions on the home pagédighlighted

below.

Welcome

onsys is a creative commaons licensed content sharing site, where you can publish and share most media types with the Kenyan Government,

You have practically unlimited flexibility in choosing what you want to share, as long as it is your orginal work or work licensed under a
Creative commaons license which allows for free remixing and distribution of that work but with the proper attribution to the original content
creator,

Join the competition

How It Works I I

BY uploading content to this site you stand a chance to win fabulous prizes,
Steps

. Register an account on the site

. Upload your open source content using your account.
Ask your friends to rate your uploaded content.

. Content with highest total vote wins

J:-'_JJF\JI—‘

Winners will be picked on the 1st day of every month

o 8l to sign up and start enjoying the benefits!
* A ready a member? [SIed3ldd] to sign in

Leaderboard

The Leader Board displays the top six rankingsefleading content contributors to the portal. Ramle based on
the points that users achieve in each of theirag#d items that have been rated. That is, the $igiwesition on the
Leader Board at any particular time is given to tiser whose app or content has achieved the higloasts.
The Leader Board only keeps track of the six higghesres. Therefore, earning a spot on the Leadardis a great

achievement, and the top three users are awardeldifoy so on the 1st of every month.
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Welcome

onsys is a creative commons licensed content sharing site, where you can publish and share most media types with the Kenyan Government.

You have practically unlimited flexibility in choosing what you want to share, as long as it is your orginal work or work licensed under a
Creative commons license which allows for free remixing and distribution of that work but with the proper attribution to the original content
creator.,

Join the competition

I Leader Board I ]
Name File Title File Description Total Points
1 Ann Consys M5c Guidelines These are the MSc guidelines. 40
2 Janet Maranga Creative Commons Licenses These are CC licenses. 38
3 Well Mess CISA This is the CISA Exam Guide 36
4 Janet King Malaysia Government This a diagram on how Malaysian government is. 30
5 Anna Lora Transmission Media Different transmission media 25
& Janet Maranga Chart This is a chart 23

Prizes

The prizes that users will compete for are:

Top prize: A Samsung S3 phonBRunners up: A Samsung Galaxy Tab Zhird Prize: A Samsung Galaxy Young
phone. These are great prizes, so the more yamndfirate your app or content, the higher your adsnof winning.

The prizes are as shown below.

I I Prizes

Key Features

. HD Super AMOLED, 4.8a , 1280 x 720, 206
PPI with Gorilla Glass 2.0

. Android Ice Cream Sandwich 4.0

. & megapixels with LED, autofocus, records
video

. 3G, HSPA+, 4G LTE {and WiFi)

1st Prize

Key Features

. 1GB (RAM), 16/32GB (ROM) + microsSD
{upto 32GB)

. L.2GHz dual-core processor

. Built-in 4,000maAR battery

. Back camera : HD{720p) Video recording,
3MP auto-focus camera with LED flash)

2nd Prize

Key Features

. Androida. v2.3.5 (Gingerbread)

. 832MHz Processor

. TOUCHWIZ v3.0 User Interface {up to 7
pages widget desktop)

SAMSUNG . User Memory: 160MB

3rd Prize
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