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Abstract

In this research it is analyzed, how an ICT project impleeteim a higher educational
institution of a developing country succeeded, and what was learned) dioei design and
implementation processes. The perspective is a western exsatriahd an ICT

professional’s, who had a key role in the project.

The project was realized as planned both in terms of timetalldirrance in spite of some
minor exceptions. The most obvious weakness of the project was thae¢ds of the
administration of the college were not paid attention to at all. Whakness accumulated to
all activities implemented during the project.

How successful a development project turns out to be depends on thozecamextual
factors: available resources, climate and environment, and people and.clwestern ICT
professional should analyze them carefully when implementing an pgfject in a
developing country. Also the phases of cultural adaptation have to be knowhmearncpact

on the project has to be anticipated already when plans are being made.

ACM Classes (1998 versionkK.3.0, K.3.2, K.4.0, K.8.3.
Keywords: Development project, ICT, ICT education in developing countries.
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Review of Master’s thesis

As reviewers appointed by the Faculty of Science we have studied the Master’s Thesis in
Computer Science (173315, 15 cu) Building ICT Facilities for Education in a Developing
Country. Analysis of an ICT project at Tumaini University/Iringa University Collage 2000-
2004 by Jyri Kemppainen (157391), supervised by PhD Jarkko Suhonen.
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problem specification X
knowledge of literature X

organization of thesis

>

independecy and originality

presentation of results X

clarity of expression X

merit of technical presentation X

(1 = laudatur, 2 = eximia cum laude approbatur, 3 = magna cum laude approbatur, 4 = cum
laude approbatur, 5 = non sine laude approbatur, 6 = lubenter approbatur, 7 = approbatur)

Verbal review of Seugnet Blignaut

1. Problem specification

The setting of the problem is clear and concise. However, the setting of the problem does not
warn the reader of the intensity of the problems that the researcher encountered during his
research over such an extended period of time,

On page 8 the candidate wrote: “This change resulted also in the change of terminology:
development aid turned into development co-operation, and the target group of aid became a
co-operation partner.” Actually it was a change in paradigm that led to a change in actions;
that in turn led to change of terminology. It is not very clear as such from this passage. The
paradigm shifted from hand-out to hand-up, and there are many donors that still do not realize
this. On page 70 he asks amongst others the question: Is the intended purpose of ICT realistic
also from the perspective of the investor? In the same breath he could have asked if the
intended purpose of ICT realistic from the perspective of the end-user, the student/lecturer?

2. Knowledge of literature
The candidate touched on most of the relevant aspects relating to this project. He integrated
the literature well and presented it as a whole.

From my own perspective, there is one aspect that I would have like to see integrated into the
literature, as well as into the analysis. This is the aspect of the needs analysis for the end-
users. Very little come through of their perspectives and needs for tertiary education. Their




circumstances get improved, but they did not have much of a voice in what they wanted to be
bettered, or how they will be trained to use the new technology to ensure the optimal use of
the technology. *

3. Organization of thesis

The thesis is well and logically organized and presented according to the main research
questions. The thesis naturally flows from the one section to the next and systematically the
analysis is presented as such.

4. Independency and originality

Chapter § clearly describes the candidate’s effort and independence and originality of seeing
this project through. Valuable work was done and the candidate walks away with a wealth of
expertise for the future.

5. Presentation of results

The results are presented in a well-structured manner and often with appropriate illustrations.
On page 2, Figure 6, the candidate speaks about male and female enrollment, but the graph
only illustrates the total enrollment. Not necessary, but it would have been nice to see lines
indicating male and female enrollment as well.

I feel that the candidate has done very well to represent so much information in so few pages.
This is due to good structuring of the thesis.

6. Clarity of expression

I am taking into consideration both the technical, as well as the English second language
barriers of writing this research report. I know not easily obtainable in Finland, an English
first language speaking editor might have helped with very difficult sentence constructions.
But on the whole the candidate manages to express his thoughts.

7. Merit of technical presentation

Many, clear and well annotated diagrams are included that visually explains many intricate
technical aspects. Also the flow diagrams lead the reader through the time frames. However,
some of the illustrations can be a little neater in terms of starting and ending points of lines.
But these are minimal and on the whole, technically a good piece of work. The page layout is
also well formatted.

The candidate and the supervisor should be congratulated with a project well performed, in
spite of many problems so typically when Southern and Northern hemisphere cultures meet
and address the same issues. On behalf of the people of Tanzania I wish to thank you for your
effort.

Verbal review of Jarkko Suhonen

In his thesis, the candidate analyses development process of an ICT Project at Tumaini
University/Iringa University Collage, Tansania. The thesis covers four years development
period from 2000 until 2004. The candidate ties his work methodologically to action research,
which is a natural choice since the author had a crucial role in the development process itself.

The structure of the thesis is coherent and well balanced. The candidate states several research
questions and subsequently uses various methods to answer the specified questions. The



author uses figures informatively to present the structure of the thesis and its parts. This helps
a reader to grasp the overall development process and different phases of the process. The
introduction section, however, is quite short. | would have liked to see more extensive
description of the upcoming chapters. This would have helped the reader to prepare for the
extensive content of the thesis.

The thesis is firmly embedded to the development context; the author presents in-depth and
rich description of the development process. It might have been difficult for an outsider to
make some of the key observations and conclusions. Despite of the insight analysis, the
author has managed to find a good balance between detailed and abstract presentation.

Clearly, the main merit of the thesis is that it covers a long-term ICT development process (in
total four years). This is exceptional in master’s thesis level. Furthermore, this type of
research is internationally rare. As a result of his work, the author manages to identify key
issues that are relevant to similar development cases in other contexts. The work was also
done very independently.

The author presents an action research cycle in Figure 4 as a methodological base for the
thesis. It would have been clearer, in my opinion, if the candidate had used the presented
cycle explicitly throughout the thesis. This might have helped to grasp the overall learning
process of the project more precisely. In conclusion, the candidate has done very good job in
analysing an important and successful ICT development process in a developing country
context.

For the grade we propose: eximia cum laude approbatur
Master’s Essay (173242) for the thesis has been approved on September 27, 2005.

Joensuu and Pretoria, South Africa, January 4, 2007

Reviewers:
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1. Introduction

When the international development aid started in the late 1950&mite’/as to modernize
the so-called underdeveloped societies. Its leading principle camnbeagized as follows:
the professionals of western societies know best, how a modern srietipns and the
quickest way of modernizing is to lend money to and provide the bessprafals for
underdeveloped countries’ use. Only later, in the 1970°s, questions otygudlione’s right
of defining its own development became topics of discussion. The reasod b@kishift of

paradigm was the lack of expected results. [45]

One of the most important reasons for failure was the lack atipatton of those people
who were the target groups of aid. Due to this, concept of pariampaas then been
extended to all activities done in the development work. This charsgéiec also in the
change of terminology: development aid turned into development co-aperatid the target
group of aid became a co-operation partner. On the 2000’s, the testnal in development
work have been democracy and human rights. Developing a strongocivtysis seen as a
fundamental precondition of manifestation of democracy. In pradieegloped countries
want to support such processes that enable citizens of developing countriesifmapariore

fully in discussing, setting the goals and making decisions in their ssciiitie 53]

Nowadays the development co-operation is seen as a partnership,betiengarties learn
from one another in the process of collaboration. It presumes that petbpleare part of it,

respect one another’s know-how. [53]

This research grows from the aforesaid background where quesfiahsvelopment co-
operation and partnership play a key role. It aims at castihgtbgproblems that arise in an
ICT project; the perspective is one of a western professiondits.rdsearched project took

place in Tanzania.

The research is structured as described in Figure 1. The methodolbgyed on an action
research and is explained in the Chapter 2, together with resgaestions. Chapter 3
summarizes some of the key questions about ICT and its positioobial glevelopment co-
operation. It describes the larger context where the resemkiplace. The implemented ICT



project is studied as a learning process in Chapters 4 and 5, andesiatu€hapter 6 by
using quantitative methods. Chapter 7 includes all the reseatdts relsthe project. Finally,

Chapter 8 summarizes the lessons learned from the ICT project in ackangext.

Chapter 2

Methodology
Backgroun and questions

Chapter 3 Chapter 4| | Chapter 5| | Chapter 6

\Tesults

Globa Chapter 7
context

Conclutions

Chapter 8

Lessons learned

Figure 1. The structure of the research.



2. Research questions and methods

Tumaini University/lringa University College (more about theaegd in the chapter 4.1) has
been implementing an ICT project calledernet Project Srategic Plan (IPSP) since year
2000. The aim of IPSP was to create a stronger learning envinbtimmeugh the use of ICT.
The project was planned together with Finnish Evangelical Lutherasidvi’'s (FELM),
Evangelical Lutheran Church of America’s (ELCA) and Iringa Univgr€iollege’s (IUCO)
personnel and it was divided into separate subprojects for the imp&imer{Figure 2). The
project implementation was funded mainly by FELM, who included sontlkeeo$ubprojects

in the Finnish government funded program for development co-operations. [2]

® Internet Project Strategic Plan (1999)

Development Building Development

l

Four Point Plan for Internet Project (2000)

Human Resourcﬂ Institutional Capacity|| Infrastructure

Local Computer Library Technical
Network Classroor Developmer Suppor

NS

ICT Facilities Improvement Project,

(2001-2003 Library Facilities
Improvement
ICT Project (2001-2003)
laboratory
(2001)
Local Area Internet ICT department
Network Connection and its budget
(2002) (2002) (2002-2003)
Library
Development
(2003)

A4

Extension of ICT
project (2004)

v time

Figure 2: The implementation process of Internet Project Strategic Plan in 2000-2004.



The purpose of this research is to analyze IPSP and its iraplation activities in its cultural
context in 2000-2004. The project took place in a three-dimensional cultunadrken
Tanzania, where in addition to Tanzanian culture and environment, &sand Finnish
influence were present (Figure 3). It is a generally knowh tfeat immigration to a foreign
country causes cultural stress because in the utmost casderaéints of every day life
change: language, way of living, religion and societal valuedu@l adaptation process can
be divided into four phases: honeymoon, crisis, reorientation and adaptatimmelpmoon
phase, all new and different seems interesting and positivesis ghase, nearly everything
in a new culture annoys. In reorientation phase, situation is adcept one starts seeing
positive aspects in the situation. In adaptation phase, one sees heth/asrpart of the
current environment. The speed of this process is individual and ieddeaf by many factors

whereby one of the most important is the learning of local language. [56]

US influence—"
Internq.t"': "Eour Implémentation Implementation of the [*
Project Point plans of FPP, year ,| plans, years 2000-
Strategic Plan” 2000:2004 2004
Plan

Increasing impacts from Tanzanian culture and environment

ml —— e—

Figure 3: Study/research design.




In the light of the above mentioned adaptation process, the impaeinaéiian culture and
environment increased while the project proceeded, because the keynemi@es were
processing their own cultural adaptation. Therefore the main questidhe whole research
are:

What were the design and implementation processes of IPSP?

How did the implementation of IPSP achieve its original goals?

Was IPSP successful in relation to the expectations of Iringa Univeligge?

w0

What can be learnt from IPSP in larger context?

The first question - what were the design and implementation pexe$ IPSP - is answered
in Chapters 4 and 5 by introducing the context of the project and iagiets design and
implementation as a learning process. The methodology is describedomeorsely later in
this chapter.

The second question - how did the implementation of IPSP achieweigisal goals - is
answered in Chapter 6 by evaluating the project in the light afitiqai@ve analysis. The
quantitative evaluation of the project is done by comparing thdabi&ilCT resources in
1999 and 2004. Also the planned timetable and the budget of the project areecbtopghe

materialized ones.

The third question - was IPSP successful in relation to the etipas of Iringa University
College - is answered in Chapter 7 by concluding the resulteeafaluation (Chapter 6) in
the light of the described learning process (Chapters 4 and 5).

The fourth question - what can be learnt from IPSP in largeexbnts answered in Chapter
8 by bringing together all those factors that affectedddsgn and implementation process of

this development project.

In Chapter 3 the research is connected to the global development atiaspewxhich is the
larger context where the researched project took place. It answesiquestion: what is the
position of ICT in global development co-operation? Finally the rekdarconnected to its

environment by summarizing the role of ICT in the educational sector of Tanzania



The methodology used in this research is based oac@on research and the research
environment is described in Figure 3. Stephen Corey defines the natholiows: “Action
Research is the process by which practitioners attempt tp thteid problems scientifically in
order to guide, correct, and evaluate their decision and actions”TB&] method is chosen
due to the fact that the researcher, Finnish ICT expatriate awpart of the process. His role
varied in the course of the process: in the beginning of IPSP hanvastsider, then his role
developed as team member and finally this role changed to a pnogeager during the
implementation. Because of this fact the pronoun “I” is used instedeq “the author” or
similar [30].

The scientific foundation of action research is cognitive psycyodmgl constructivism, and
the learning process of the researcher can be describeciedeawith following phases
(Figure 4): the basis where the researcher operates fronsists of his/her acquired
theoretical background together with the practical experiendskéhbas gained (1). When
some activities are then put into practice, the solutions used inlgvigaow from that basis.
The implementation of activities produce new experiences (2), whiehhan analyzed.
Analysis may result in a conflict with the already existkmpwledge (3). Through reflection,
process leads to merging together former and new knowledg# (Beded, the circle can

repeat itself several times. [36, 60, 63]

1. Knowledge:
-Theoretical background
-Experiences

Activities
Reflection in practice
Analysis
3. Possible conflict Wlth Y 2. More experiences

current knowledge

Figure 4: Learning process.



In addition to the fact that the researcher has been part afdbarched process, this method
is justified due to the observation that the analysis of the doatlesiements affecting to this
particular project would be almost impossible for an outsider to nfaken if this close
connection has been necessary in this particular learning pro¢kssis- also in line with
constructivist learning theory — it can also be viewed as a dodgkdesword: is it possible
to retain objectivity when analyzing own actions? It is acknowledtped the close
connection to the researched process can hide the original pesspettthe research.
Therefore, its affects have been minimized by mirroring thelt® with quantitative analysis.
[31, 51, 60]

In the field of computing, the action research method is widely usettiel area called
information system research, for instance in the processefvasoftware development [e.g.
25]. Also the method plays a key role in many researchesdetatee use of ICT in separate

areas like education [62].

The references of this research have been categorized asypsmaces and literature.
Primary sources include all the materials that have beerragedein the process of the
project, such as emails, plans and other first hand documents. urgecainsists of second
hand sources such as policy documents, manuals, articles and@érific publications.
They were selected by their relevance to the topic, and kegwsied in the selection process
were such as ICT, development project(s), developing country/coun@€i€sand poverty,

and ICT and education.



3. ICT and its position in global development co-op  eration

In this chapter the position of ICT in global development co-operatiappsoached firstly
through the general context of international development politics. R&&ETah development
co-operation, various international operators and political thinkingtedfethe use of ICT
are considered. Secondly, the variety of ICT projects in develaunogtries and ways to
measure the use of ICT are introduced. The question of the sustanabllCT projects is
discussed. Thirdly, factors hindering the use of ICT in developing cesrdre brought up.

Finally, the role of ICT in Tanzanian society, especially in the educatieotdrss analyzed.

3.1. Sustainable development

Sustainable development is a core concept in global development co-operation. In 1987
United Nation’s commissiolvorld Commission on Environment and Development published

a report called “Our Common Future” - also known as “Brundtland Reporvhere
sustainable development was defined as follows: “sustainableogevent is development
that meets the needs of the present without compromising the abifitjure generations to
meet their own needs” [75]. Even if this definition was widelyepbed on the global political
level, the precise meaning of sustainable development was widely debated [55].

Problems with the precise meaning of the term led to many aepaub-definitions
depending on the organization’s position in the global community. The mpsirtant
definition for global development co-operation was given by the Waulin§it on Social
Development in 1995. It defined the sustainable development to be "thenvvamier our
efforts to achieve a higher quality of life for all people"which "economic development,
social development and environmental protection are interdependent andymwetofircing
components™. This definition was expanded in 2002 identifying the "thresarokieng
objectives of sustainable development" to be eradicating poverty, prgtaatural resources,
and changing unsustainable production and consumption patterns. When we fobes on t
global development co-operation, sustainable development can be apprdacheti four
dimensions of sustainability: environmental, economical, social, angralu{Table 1). [53,
75, 76]



Table 1 Four dimensions of sustainability.

Environmental

Economical

Social

Cultural

- Development s in
harmony with the
ecological processes
- Development does
not affect
biodiversity.

- Natural resources
are used only as

much as they

replenish naturally.

- Development is
financially efficient
.and competitive.
- Development takes
care of the needs of

future generations.

- Development
strengthens the
quality of life of
society as a whole.
- The results of
development are

shared equitably.

- Development is in
line with

stakeholders’ culture..

The dimensions of sustainability (Table 1) have to be included whemgndesi and

implementing any development project. When analyzing how sustaipabject is, the

following ten key factors are normally noted: [53, 76]

1. Participation and ownership. The beneficiaries and other stakeholders should participate

in design and implementation phases and the project must build onnitiatives and

demands.

2. Capacity building. The project should strengthen the capabilities of civil soanetyding

knowledge and skills.

3. Government policies. The project should be in line with local government policies.

4. Financial. Sufficient economic and financial basis for long-term functionality.

5. Management and organization. Sustainable basis for institutional capacity to operate,

maintain and manage the systems.

6. Society, gender and culture. The understanding of local decision-making systems, gender

divisions and cultural preferences.

7. Technology. The technology must be selected with the local capacity tmtana

equipment and buy spare parts.

8. Environment. The environmental risks should be analyzed.

9. External political and economic factors. The projects should not be too complicated,

ambitious or expensive.



10. Realistic timetable. Short projects may be inadequate for solving entrenched problems in

sustainable way and long projects may promote dependence.

The aim of the aforesaid analysis is that the positive impdigisoject would be permanent.
Also the analysis reduces the subsequent social problems, sudbpesdence of the
stakeholders on external donors and their resources. This means | thigvedbpment
assistance, apart from temporary emergency and humanitarieh eélrts, should be

designed and implemented with the aim of achieving sustainable benefits. [53, 76]

3.2. Role of ICT in development

Information and Communications Technology (ICT) can be defined as all the technology that
facilitates the processing, transfer and exchange of infmmatnd communication services.
In the 1990s with the rise of the Internet, ICT was seen as #dfdvha tool to close the gap
between the developing world and the developed world by skipping certairs sthge
industrial development. This has also been criticized, because it ergshthe key role of
technology in development [49]. However ICT can have a dramatic ingpaetchieving
specific social and economic development and it definitely play®yarole in broader
national development strategies. Capitalizing on the opportunitiesTadéends not only on
the availability of ICT services, but also how well they atibzet in various sectors of the

countries’ economies [68].

The role of ICT and the expectations and demands set to it ontaxt of developing
countries depend greatly on the poverty reduction strategiesedefty the aforesaid
countries. Those strategies, named as poverty reduction stpapess, have been formulated
in line with the definitions set by World Bank in the beginning of 2000°s, when also
United Nations set its Millennium Goals. It is a question aboubimt jpolicy that all
development workers should take into consideration. There are various esnphaagonal
strategies according to the strengths and weaknesses cllaartountries; therefore it is
difficult to make generalizations about the role of ICT or anyraé®hnology in a worldwide

perspective. [74]

The poverty reduction strategy papers have therefore impacheoradtivities done by
governments of developed countries. For instance, Finnish governmespdaed some

10



general principles for its development work in line with the pafédre aim of the
development work done by Finnish government is to promote economicahgaod societal
development of developing countries. Due to this, development work has beeoimeaf

foreign policy, not international aid as one might expect. [53]

Development work done by Finnish government covers the following germalat geduction
of widespread poverty, prevention of global environmental problems, pronwftibnman
rights and democracy, promotion of global security, and promotion of edcalatialogue.
In addition to those, there are three cross cutting themes: redgeimder inequality,
improving the condition of vulnerable groups, especially people with digsadiliand

sustainable development. [53]

Although the specified principles and themes are related to Figaigfrnment development
work only, through them we can identify more global thinking in this field. The lasistion
arises: has technology something to do in putting the above mentionegblps in practice?
It is hard to find an unequivocal answer, however it is clear ¢éichhblogy can not have any
other but an instrumental role. Technology can be utilized in reatiendevelopment goals,

but as such and per se it does not have a purpose. [65]

Such international agencies, where the developed countries have @aimadch weight in

relation to the population they represent (for example Informatimefy) have predicted a
major role for ICT in development issues. In 2003 World Summit onrrirdton Society set
a goal that all people all over the world, regardless of the location, should halvecagsa to

the benefits of modern ICT. Although the goal itself looks exceltbetpractical actions can
provoke several questions from the perspective of developing countreesf them could be
about the obvious dominant role of the United States or European Union andirteeul

motivation of such societies. [77]

3.3. Range of ICT projects

Existence of digital divide and its consequences for developing countries ihegobamy is
a fact which has been widely recognized. Therefore, various g@edCT sector are being

initiated and implemented on all spheres of life in developing counffies ongoing and
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already carried out projects deal with infrastructure, edutahealth care, administration,
etc. Governments, international institutions, non-governmental orgamgatfaith-based

organizations and private business entrepreneurs are involved in these processes. [39]

Countless number of statistics have been published about the preval&@e Mbstly they
describe the prevalence of a certain technology, number of usdhge advancement of a
certain technology. Their basic problem is that they are vamlyr comparable between
different countries, since for instance in Africa the interiadé¢s are widely spread compared
to Europe, and therefore the number of internet users is higmetndaumber of connected
computers in Africa than Europe. Neither do the various indicatdechbnical infrastructure
take into account other important factors that affect the use erhatt such as the rate of
literacy or the running expenses of hardware. Also there ararkabie differences within
countries and no comprehensive statistics available at all. [38]

In 2003, International Telecommunication Union (ITU), an international organization within
UN, published a report whereby the factors affecting the abdédgsof ICT technologies
were analyzed. To represent this, ITU has develofdeidjigal Access Indicator (DAI) which
attempts to take into consideration the infrastructure and co#@SI dector, knowledge and
skills of people, the quality, services, and actual level of use€C®f In the report, ITU
divided all the countries of the world into four categories. Amongifhiean countries, only
Mauritius reached the first category while for instance South AfricayBwis and Gabon can
be found in the second lowest category. All the other southern Afraantrees fell into the

last category. [37]

Development of ICT sector in developing countries and its conwifgufor instance, to
poverty reduction has been a challenge. The formerly known gegmedalems related to
development projects and especially in transfer of technologiesalso be found in ICT
projects: the focus is often too narrow and does not link to walgext; the sustainability is
not taken care of when the external funding comes to its end; projects are tooasfteztn
donors” terms and they do not integrate in societies; new technologgésutilized due to

the lack of skills when the dependency on foreign experts grows. [65]

Use of foreign experts in ICT projects is problem not only from pleespective of

dependency. The question also arises, how an expatriate from anialidestrcountry is
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equipped to encounter another culture and context — how the negative impaattural
stress are minimized? One way to approach this is a smc@ATI-model (Contextualize,
Apply, Transfer, Import) developed in the University of Joensuu. This lém&l model is
aimed to be utilized for analyzing the planning and implementatioregses of sustainable
ICT projects in developing countries. [73]

The questions of use and role of technology in various development projeetdéan
mentioned in several studitsThe most representative summary is found in arfidie
Challenges of Technology Research for Developing Regions [26], where the practical
problems and their solutions are presented. The variety of listddeprs is large and they
have been divided into three categories: technical, environmental, andalcghallenges.
The observed problems, their reasons and solutions are summarizedlén ZTaThis
categorization is useful from the perspective of implementatica technical project, but it
does not take into consideration the wider social context and backgrouisdfield is a

challenge on its own, and is analyzed in Chapter 3.4.

! See for example [26, 27, 28, 42, 44, 46, 47, 8358, 64, 65, 66, 67, 68, 73]
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Table 2 The challenges of technology project.

Challenges

Reasons

Solutions

Equipment failures

Humidity, heat, dirt and

Better equipment, cooling,

of the total population

recognition.

dust, water, ultraviolet cleaning
T exposure, bumpy roads
e | Power problems Outages, spikes, UPS, laptops
c brownouts
2 Software infection and| Spyware, viruses, worms|  Reinstallation, reconfiguration,
i reinstallation Linux instead of Windows
; Remote management Bad connection, lack afReinstallation CD with settings
| power at the scheduled
time, hung nodes,
misconfiguration
Transportation Travel time and costs, | Reliable equipment, remote
E accidents management
N | Custom and shipping Delays, clearing customs  Bring them as luggage,
\i/ shipment in advance, local
r purchase.
ﬁ Local purchase and | Timetable, quality Knowledge about the local
M | manufacturing situation
ﬁ Urban danger Informal authorities: local.ocal knowledge
t gangs, drug lords
? Natural disasters Destroyed infrastructure ~ Combination of relief el
unplanned research
Staff and training Shortage of ICT Detailed training manuals, web-
personnel, lack of based user interface for viewing
C qualified ICT staff, high | and modifying the
l|J ICT staff turnover configuration, staff training
t Tampering and theft Equipments disappearing  Equipment donations, local
lrJ guard
T‘ Corruption Extra fees Emphasize social responsibijlity
llliteracy llliteracy rate about 50% | No good solution, speech
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3.4. Trends hindering the use of ICT

Even if it is sometimes justified to ask questions about the miativat some development
activities, it is also self evident that developing countries laaxight for access to ICT and
there are at the moment number of projects aiming at bringifiginCrarious sectors in
developing countries. When comparing the situation between developed andpiieyve
countries, it is possible to categorize at least three mendg in developing countries that are
delaying the use of ICT there. [41]

The first trend is simplyack of resources. The difficulties in this category are related to the
personnel and funds. ICT is expensive to purchase, qualified technical statfuared¢o
keep equipments operational and the users must be trained for utilizing the toaanICT
only flourish where the capacity to provide and maintain ICT infrastruct@eestsonable
price in a sustainable way exists. ICT is a high tech discipline, which esqadvanced

capacities from the employees who are utilizing it. [42, 46, 50, 65]

All factors listed as technical challenges in Table 2 belong to this treaddition to this,
also local purchase which was listed as environmental challenge, and staffising that
was listed as cultural challenge, can be included here. Rests of thedddted belong clearly
to the second trend.

The second trend is related ttee working environment. The factors in this category affect
people and technology on general level. The most important groupshére iow level of
infrastructure, such as the lack of power lines. Irregular or nimteax electricity supplies are
a common feature and a major barrier to the use of the ICTeciakbyp outside the major
towns. Many countries have extremely limited power distribution ordsy which do not
penetrate significantly into rural areas, and regular power autégemany hours are

common occurrences. [42, 50]

The road, rail and air transport networks are limited, costly aree aft very poor condition
preventing the increased movement of people and goods, needed both dring t
implementation of ICT projects in rural areas and later dejaghe support for keeping an
ICT infrastructure operational. Complicated immigration rules @isa requirements for

foreign experts add to these difficulties. Other very importetbfs among the infrastructure
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which should not be underestimated are available official serlileedanking and health
care. [26]

A stable political situation is one of the most important requirgsn®r introducing ICT in
developing countries. Governments make the laws and framework in whidfifférent

organizations have to operate. Unstable political situation introdut¢ets o hazards and
risks, for instance frequent changes in tax raises, disapprobati@wpand import/export

embargos. [48]

Corruption does exist in nearly every country, but its grade in oleing) countries is higher
than in developed countries. The index ranges between zero and ten, evhgrdidates a
country being totally free from corruption, and zero indicates thatcountry is highly
corrupt. For the developing countries, the situation is not veryrftagtesince the most of
them have scored less than 3.0. The most of the African countriegiackat the bottom, for
example Kenya is at place 142 (score 2.2) and Tanzania iscat98a(score 2.9) of the 160

countries included in the survey. [69]

The third trend can be found when compatimgneeds of different cultures [66]. ICT and its’

education is designed for markets in developed countries and contattaal is needed
when this know-how is transferred to developing countries [58, 67]niti®nly a question
about how to transfer ICT from the developed countries to developing esyfut also how
to implement the transfer. The contextualization of ICT is a lesye in improving
developing countries’ economies and it will have a continuous effebeifuture [27]. This
contextualization is a challenge and it has to be done in co-operaiibnpeople of

developing countries [47].

However it is not possible to ignore the importance of ICT for ldguay countries, because
it provides immediate access to up-to-date information around the amaidhe availability
of information is a critical element for the development ircalintries. This is an area where
developing countries are at a disadvantage in relation to developed eslneitause of their

current level of technical development. [40, 50]

For developing countries, it is urgent to get ICT to the sectotbeokeconomy where the

introduction will have the greatest influence on general nationadlalement. The African
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population pyramid has a different shape than in Europe. In Africa, ovped2nt of the
population is younger than fifteen years old (In Europe 16%) [72]. Thansnéhat the
African populations have a very high rate of youths that need educetioypared to the
number of adults available to provide that education. At the sanee i@ governments of
the developing countries are well aware of the importance of eduadati poverty reduction
and they will therefore be willing to invest in this area. Bseaforeign aid agencies share

this interest, the education is a high potential area for getting support [74].

Furthermore, the course materials used for education must benteie the local cultural and
social context [66]. Development or adaptation of this material dhithdrefore be done
locally. Africa is, because of this, in need of organizations destida convert American and

European educational material to fit the African context [48, 50, 64].

3.5. ICT and education in Tanzania

The vision of Tanzanian’s national information and communications techrelogliey from
year 2003 is summarized in the following statement: “Tanzania ¢onte a hub of ICT
Infrastructure and ICT solutions that enhance sustainable socioecodewelopment and
accelerated poverty reduction both nationally and globally”. This ypaidased on to the
Tanzanian Development Vision 2025 and they both emphasize the key id& &r the

national development [52].

ICT policy summarizes the ICT situation in the country includimg political process with
the liberalization of the telecommunication sector, availakilitinternet connections, lack of
hardware and software manufactures with a few exceptions, the uselesf open-source

software, etc [52].

The most important area covered in the policy from this researait pbiview is the

educational sector. The policy states clearly that only a fédweagional institutions have
computer laboratories or other multimedia facilities. Therel&ck of programs for training
teachers on ICT and its utilization in education and they are pomtee &s a major reason
for slow take up of computer studies in primary and secondary schoststh® country does

not have ICT professional profiles with a standardized process of ewaloattertification of
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the different courses offered by various educational institutions vildssseen as a reason for

a shortage of well-qualified ICT professionals of ICT in Tanzania [52].

Even if ICT’s importance has been recognized on the governmentll ih Tanzania as
explained above and despite its’ rapid development there, the modermatibn and
communication technology is not widely used for learning in eduwatimstitutions of
Tanzania [52, 54]. This fact was a motivator for an ICT projedtinga, which is analyzed in

following chapters.
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4. Designing of the ICT project in Iringa

The analysis of the ICT project is here divided to two separatsephalesigning and
implementation. This division is based not only on the project cyclelbotbecause the US
influence on the project was present in the designing phase ogly€R3, p.4). These both
phases had their sub-phases where the experiences from the pp&asediad impact on the

next phase (Figure 4, p. 6).

® Internet Project Strategic Plan (1999)

Human Resourcq Institutional Capacity|| Infrastructure
D Development Building Development
e
S
‘ 1
9
n Four Point Plan for Internet Project (2000)

Local Computer || Library Technical

Network || Classroor Developmer || Suppor
| ICT Facilities Improvement \ —
m Proiect. (200-2003 Library Facilities
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e
n Local Area Internet ICT department
t Network Connection and its budget
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Figure 5: Sub-phases of the design procesternet Project Srategic Plan andFour Point

Plan for Internet Project.
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In this chapter, the facilitators of the project are introducegtther with the background
situation in terms of level of ICT facilities at Tumaini Meisity/lIringa University College in
year 1999. After that the sub-phases of the design process areedyviacluding their
impact on the next phase. The sub-phases of the design procdss eneation of a general
vision called Internet Project Strategic Plan, and a plandaincrete implementation called

Four Point Plan for Internet Project (Figure 5).

4.1. Tumaini University/lIringa University College (  IUCO)

4.1.1. Establishment and situation in 2004

In 1990’s Tanzania liberalized its educational sector and thélisktaent of the private
universities became possible after the subsequent enactment afutegtien Act No. 10 of

1995. In the effort to improve not only the possibilities of ICT in atioo, but also to

contribute to the higher education in Tanzania in general, thegelea Lutheran Church of
Tanzania (ELCT) founded Tumaini University in 1996 [33]. Tumaini Unitgrsonsists at

present of four constituent colleges: Iringa University Collédg€Q), Kilimanjaro Christian

Medical College (KCMC), Makumira University College (MUC@)d Waldorf College in

Dar es Salaam [70]. This research focuses on IUCO, wheredbarched ICT project took
place (see Chapter 2).

IUCO is the successor of the former Lutheran collegeirgd which was opened in 1993
[70]. It is located on the north edge of the town of Iringa in the southighlands region of
Tanzania. Iringa town is the capital of the Iringa region amgafpulation is about 110 000
(2003).

IUCO is the largest college of Tumaini University and offeredreles in four different
faculties (2004): Theology, Law, Business and Economics, and Arts @gidl Sciences.
Faculty of Arts and Social Sciences included two departments venehlournalism and
Education. [71]

IUCOQO'’s student enrollment increased about 30% annually during 26862004 (Figure 6)
and it was about 670 students, in academic year 2004-2005, including studenéydrgm
region of Tanzania and from the countries of Kenya, Malawi, BurumdliBotswana [71].
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The percentage of female students was approximately 40% during the abquerisaidnd it
was significantly high compared to the government owned universiielTanzania (for
example, University of Dar es Salaam had 26% in 2000/2001) [28].
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Figure 6: Number of students in 1998 — 2004.

Tumaini University is a private institution; therefore it does meakive any funding for its
development from Tanzanian government. Also the individual collegegmdifi University
are financially independent and therefore all of IUCO’s incam@es through student fees
and various donors [24]. Its organization was build hierarchically as described in Annex A.

4.1.2. Co-operation partners

IUCQO’s main donor organization since its commencement has be&vangelical Lutheran
Church in America (ELCA). It is the largest Lutheran churcthenWnited States of America,
with more than 5 million members. During the past 10 years ibbhas supporting IUCO’s
construction activities, sending teachers, administrative staffvalunteers for the college.
Also ELCA has been contributing indirect support to the college throtsgscholarship
program. Furthermore it has donated direct material support to tlegeobt.g. books and
secondhand computers. [32]

Besides ELCA, another main co-operation partner has been The Finnrgebsa Lutheran

Mission (FELM), which is the largest mission agency of the Eebray Lutheran Church of
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Finland. It had about 240 missionaries working in twenty one differmmtdes in Africa,
Asia, Europe and Latin America in 2004. FELM as an organization wasddund.859 and
it commenced its work in Tanzania in 1948 [34]. FELM has provided direstcial support
for some construction activities and it has also been recruitingiegidinnish teachers and
staff for different faculties’ use. Also it has provided indiréicancial support through
scholarships and it has included some of IUCQO’s projects in itsdhirgovernment funded
program for development co-operation of non-governmental organizations (N&O)
important part of these Finnish government funded projects has WEEYid plan to develop
ICT teaching and ICT facilities for teaching [35].

The Finnish government has a principle that 10-15% of its developmeistaase for
development co-operation should be channeled through Finnish non-governmental
organizations. Also the ministry has a special agreement systemfatedwork Agreement
System for some large and experienced NGOs. This systes mmiore flexibility to NGOs in

their projects and defines the principles as well as projectfispames for a four year
period at time. FELM is one of those organizations who have signeagtbement with the
ministry. [53]

4.2. ICT situation in IUCO at the beginning of the  project

In the beginning of 1999, IUCO had eighteen 486/386-level computers with WWandow
3.1/Microsoft Office 4.2 —software combination and twelve matrix msnfer its students,
teachers’ and staff use (Table 3) [14]. The students’ computersriabterpwere allocated in

an ICT laboratory for teaching purposes, writing assignments and.tfiés staff computers
and printers were allocated to different offices in the admatistr building and library. The
library’s staff had a computer for writing documents and enteriigrmation to the
Microsoft Access based library database management syBi8MS). Library DBMS was
designed by a volunteer from the Christian Reformed World Retigirfittee and due to its
simplicity its aim was only to begin the process of creatingelectronic list of library’s
holdings [57].
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Table 3 ICT facilities available for [JUCO'’s staff and students in 1999.

ltem January 1999 December 1999
Computers for staff 8 18

Computers for students 10 30

Printers for staff 8 8

Printers for students 4 4

Later in 1999, all 386-level computers and Windows 3.1/Microsoft Office 4oftware
combinations were replaced with the donated 486-level computers and Windows
95/Microsoft Office 95 [14]. During this time period two new ICT laddories were opened

in the new library building and the old laboratory was allocateddomal teaching activities.
These laboratories contained totally twenty eight computers andviieyused in a similar

way as mentioned earlier [2]. Two of the students’ computers wstalled for journalism

students’ use in the new laboratory for publishing magazine called Tumaini Hill.

Until the year 1999, ICT education and support were taken care of stgrwerolunteers.
They stayed in Iringa only for short periods; the longest pedaday was one year. This did
not allow them to develop any long term objectives on ICT fieldl@i€O. The situation

improved, when | started my first four years working period in 1999.

4.3. Internet Project Strategic Plan

4.3.1. Framework for the use of ICT

Internet Project Srategic Plan (IPSP) from year 1999 defined the general vision, goals and
objectives for development of IUCO’s ICT activities for the daling years. The IPSP’s
vision emphasizes that the internet and computers will be vitgbaoemts for learning and
teaching in the future. Its goal was to get IUCO connected tmtémet as soon as possible.
The plan was structured to phases (Figure 7) and each phaseawasdpio be implemented

before the following one. [2]
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Internet Project Strategic Plan

4 Phase three: Technology Enhanced Learning
Human Resource | Institutional Capacity | Infrastructure
Development Building Development

Phase two: Internet connection via satellite link and
own internet service provider

Implementation order

Phase one: Internet connection via dedicated land-line

State of technical development in 1

Figure 7: Phases of IPSP.

In the beginning of the plan, the state of the ICT development indt998CO was analyzed
from the technical perspective. Then it introduced two options how #JG€ connected to
internet. The final phase (Technology Enhanced Learning) introdwed gleas of how
IUCO should use ICT in its education in general. It was dividethreetindependent areas

(Table 4) Human Resource Development, Institutional Capacity Building and Infrastructure

Development [2]
Table 4 The areas of Technology Enhanced Learning.
Human Resource Institutional Capacity Infrastructure
Development Building Development
- Faculty Development| - Library Development - Local Linkage
- Staff Development - Curricular Exchange - Regional Linkage
- Students Skills - Internet Assisted Courses - Disciplinary Consortium
- Computer Science Department - African Studies
- Language Development - Local Service

The goal of the sub-areas ldbman Resource Development was simply to train all members
of IUCQO'’s staff to use ICT facilities in their duties dfeetively as possible [2]. The second
main area]nstitutional Capacity Building included five sub areas. “Library Development’s”
aims were to modernize the cataloguing system in Libraeate contacts to other university
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libraries, increase the use of CD-ROMSs, and provide access tneojolrnals, books and
databases. “Curricular Exchange” covered distance learning andutunt development
activities in co-operation with other universities. “Internet AssisCourses” offered the
possibility to IUCQO'’s students to study some courses outside afldserooms. “Computer
Science Department” introduced the idea of the establishment dégaatment of computer
science. “Language Development” included use of the internet and@W-&chnology to

exchange students’ language acquisition. [2]

The third main area in phase thra#rastructure Development was divided to four sub areas.
“Local Linkage” included co-operation with local educational itnbns. “Regional

Linkage” extended "Local Linkage” to other universities and cofleigeTanzania and its
purpose was to share information. “Disciplinary Consortium” covehed same area as
regional linkage, but world widely. “African Studies” dealt with titea of developing

African Studies degree program under the Faculty of Arts andlSRaences in co-operation
with other African universities. “Local Service” gave a plantartdnternet Service Provider

in Iringa and develop short commercial ICT courses for outside clients. [2]

4.3.2. Impact on the design process

Mr. Richard Ashford, a volunteer employed through ELCA, assisted IWiC@evelop the
plan for its future ICT activities. He stayed in Iringa durigptember 1999 — April 2000 and
introduced the IPSP. The plan was developed to serve as the basgpuisting funding and
published in October 1999 — a month after his arrival to Iringa. &bensl phase in the plan,
own Internet Service Provider, was added, because of the lack obmmercial internet

service providers in the Iringa region at that time. [2, 5]

Even though the plan defined the general vision, goals and objectivetl@@’'d ICT
activities, it only summarized the current ICT facilitiesld€CO without analyzing their use,
quality or quantity compared to the students’ body or staff. & vealized soon after its
publishing that it was not concrete enough for fulfilling its purptsesérve as the basis for
requesting funding) and this conclusion pointed out that a more corptagtehad to be
created. The discussions led finally to the creation of a new @#ded d-our-Point Plan for

Internet Project, introduced in the next chapter [5].
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4.4. Four-Point Plan for Internet Project

4.4.1. Content of the plan for ICT development

Four-Point Plan for Internet Project (FPP) from year 2000 introduced and identified four key
areas where the implementation activities of IPSP should coateitirthe next three years
(Figure 8). The areas or projects introduced in FPP waeal Network, Library
Development, Computer Classroom andTechnical Support. [1]

Local Library Computer Technical
Network Development | | Classroom Support

A 4 A 4 A 4 A 4
Foundation Access to Facilities for | | ICT Department
for TEL knowledge teaching and budget

Figure 8: Key areas of FPP, leading to implementation goals of IPSP.

The purposes of the areas in FPP are summarized in Table 5. Netwabrk” was aimed to
build local area network on the campus, connect all computers ol itrain students and
staff to use it. Its goal was to create a solid foundation lfoacéivities planned in phase
Technology Enhanced Learning of IPSP. “Library Development” waed to solve two
known problems in the library. The first one was to prevent or &t lealuce books
disappearing from the library by computerizing the catalogpiogess. The other aim was to
acquire new material for the library via CD-ROM technology, am@@cess to the internet.
“Computer Classroom” was aimed simply to modernize the ICT l&drgrdor teaching.
“Technical Support” was aimed to recruit new personnel to maictaimputers and instruct

introductory computer courses. [1]
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Table 5 The purposes of the areas of FPP.

Local Network Library Development | Computer Classroom | Technical Spport
- Build Local Area| - Prevent books - Modernize ICT - Recruit personnel to
Network disappearing laboratory maintain computers
- Train Staff and | - Acquire new material - Recruit personnel tg
students instruct computer
courses

Finally FPP listed recommendations and comments for IUCQO’s astnaition to plan its ICT
development (Figure 9). These recommendations and comments are mip@Etause their
aim was to guide IUCO’s ICT investments during the years 2001-2004. FHiEs
recommendations’ aim was to serve the short term objectives amohents’ aim was to

serve as long term objectives. [1]

Recommendations (short term objectives)

Organize ICT Survey the Find funding | | Acquisition plan
Department and market for ISP for ICT for Internet link
its budget and ICT courses || development

Comments (long term objectives)

Proposals for ICT| | Identify ways of Co-operation || Staff Web
budget from making Internet with other training || Site
faculties link sustainable universities

Figure 9: FPP's Recommendations and Comments.
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4.4.2. Impact on the implementation process

Six months after IPSP was published, Mr. Ashford worked out the FBieén to clarify the
short term commitments and set the priorities of the IPSP.uBeaaf the known weaknesses
in IPSP, he visited other East African universities (Universitiairobi, Sokoine University
of Agriculture in Morogoro, and University of Dar es Salaam) and thetussed with the
project organizing committee during the writing process. The cttieshad four members in
March 2000: Prof. Nicolas Bangu (Head of the college, provost), Mmi&a Gabagambi
(Lecturer in Business and Economics), Mr. Jyri Kemppainen (Assis&cturer in Computer
Science) and Mr. Richard Ashford (Research Associate, the head of the aanrfiiit

Even if IPSP gave a vision for IUCO’s administration to develpus$e of ICT in education
and FPP gave some more concrete steps to meet the vision niotifiesl that they still were
not enough for applying the funding for implementation. FPP stateduk#®d would apply
funding for its implementation through FELM and its Finnish government fundedapndor
development co-operation. This decision guided the development of the impé&oreplans

so that they were designed specifically to fit in Finnish government develbpoley. [5]

4.5. Summary

This chapter has covered the design processes of IPSP (Ejuaad partly answered to the
first research question: What were the design and implementatieasges of IPSP? The
design process had two phases: the design of IPSP and FPP. TdfdR8® was to create a
stronger learning environment for IUCO through the use of ICT.pldre introduced several
ideas of how IUCO should use ICT in its education, but they wereuwifto implement in

practice. The reason was that it only summarized the ICTitieiwithout analysis about
their use and recommendations about the needed facilities exceygethet connection. This

weakness of IPSP led to the creation of FPP.
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Interngf "Eour Implémentation Implementation of the |,
Project Point plans of FPP, year »| plans, years 2000- ;
Strategic Plan” 2000:2004 2004
| Plan =, 7
... Design pricess Implementation process.—

Increasing impacts from Tanzanian culture and environment

O 3 | — —

Figure 10 Design process of IPSP.

The ideas introduced in FPP were more concrete than IPSP fraectirecal point of view.
It gave concrete steps to meet the aim of IPSP — a stri@@gamg environment via the use
of ICT. Its background study was clearly wider, because ithaaed on the analysis of the
ICT situation in some East African universities and all cotte®i members were notified
during the designing period. The decision of FPP to apply funding foemgpitation process
through FELM and its Finnish government funded program for development cdiopéded
the development of the implementation plans. They were designed ta finnish
government development policy. The implementation process is desqibeisely in the

next chapter.
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5. Implementation process of the project

FPP was divided to four separate sub-projects for its implenan{&igure 11). They were
created and separated because of administrative matterBe@artment and its budget were
clearly seen as an internal matter of [IUCO and for intecoahection there was not any
financially acceptable solution available during that time [Ble Tunding was applied from
Finnish government for two of the sub-projects: Library Facilitneprovement Project and
ICT Facilities Improvement ProjectThe analysis of the latter (Chapter 5.1) is divided to

several parts due to its extend compared to other sub-projects. [21, 24]

® Internet Project Strategic Plan (1999)

Human Resource]| Institutional Capacity|| Infrastructure
D Development Building Development
e
S
| l
9
n "Four Point Plan” for Internet Project (2000)

Local Computer Library Technical

Network Classroor Developmer Suppor

ICT Facilities Improvement \
I Proiect. (2001-2003 Library Facilities
m Improvement
p ICT Project (2001-2003)
| laboratory
e (2001)
m
ﬁ Local Area Internet ICT
¢ Network Connection department
a (2002) (2002) and its budget
t (2002-2003)
i Library
o Development
n (2003)
Extension of ICT
project (2004)
v time

Figure 11 Implementation plans of FPP.

%2 The name ICT Facilities Improvement Project istisethis research instead of the original namerht
Project Strategic Plan project due to the collisigth the name of the main project plan.
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Library Facilities Improvement Project became the first @rewhich IUCO created the
implementation plan in year 2000. Its implementation was urgent dbe tadt that the most
of the books available in the library (approximately 50 000 volumes) agdated second
hand copies [24]. However, the implementation of this project is not tinelenore precise
study of this research paper, since it had no connection to ICTthumtdnd of 2004. Still it
needs to be introduced here because it was an important part of IPSP’s implementat

5.1. ICT Facilities Improvement Project

5.1.1. Preparatory steps

Because of my technical education and position in the project’s organization (Chéig |
was responsible for the implementation and planningCaéfFacilities Improvement Project
(IFIP). This second sub-project of FPP was still large andst éwided to three independent
technical sub-projects (Figure 12). Their implementation ordexr et@sen because of the
investments’ expected lifetime, for example LAN wiring wapexted to be usable for a

longer period of time than new computers. [21]

ICT Facilities Improvement
Project

< >

Local Area Network || Library Development| | Computer Classroon

»

Planned implementation order

Figure 12 The sub-projects of IFIP.

The plans needed for implementation were made: budget for whdke #eckets’ and
cabinets’ location (Annex B: Figure B.1, B.2 and B.3) and topology fd¥ wiring (Annex
C: Figure C1, C.2 and C.3) [8, 11, 22]. Especially the plan for wiriag) a¥fficult to finalize,
because of the lack of floor plans for the buildings. The picturesitfings had to be drawn

before it was possible to estimate the amount of needed cable [5, 40].
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The final implementation order was changed, because of the apprawal pfoject arrived
late in November 2001. It was decided to implement ICT laboratortefmhing first, then
LAN wiring and the activities in the library were left last (Figurg. 133]

ICT Laboratory Local Area Activities in
for teaching Network Library
° >t
2001 200z 200z

Figure 13 New implementation order.

When the project papers were sent to Finland they still had one unsolved problemetioé pric
the Library DBMS software. The budgeted price for Library DBWM&s only a good guess,
because no bidding invitation was received for it. The price wasilmasthe discussions with

some experts in Finland, USA and Tanzania. [5, 6]

Approval of the project in FELM reflects a shift in its orgatima and strategy. FELM was
reluctant to approve it first, due to three main reasons. Thefobtem was the lack of funds
available for new projects until 2003 due to the Finnish government fanteffor FELM.
The second one was unwritten policy in FELM not to approve any Firgasernment
funded projects initiated by an employee of a first working tesnml was. As far as |
understood, the reason for this policy was the suspicion that projeiiédechiby newly
arrived employees would fail more likely than others. The third proldrouse, when | got
unofficial information about FELM’s reluctance to engage itsefiinding or supporting ICT
facilities in developing countries. It was feared in FELM tlhat thain donors would not see
this kind of enterprise as a “proper mission work”. Due to the abowvgioned difficulties,

the project was not accepted in the year 2001 budget of FELM. [6]

However, the project was quite unexpectedly approved in November 200&. idtebeen a
transition period in FELM organization during the end of year 2000 antdahmning of
2001, which had delayed the general decision making processes. Also thal gé#itade
towards ICT-projects had turned positive during this process and whedmheistration

became functional again, the project was approved. Another reasquoidkrapproval was
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that Finnish government had decided to increase its annual development support feitNGO

its budget as soon as 2001. [6]

5.1.2. Analysis of the role of the expatriate

During these preparatory steps my central role as implemeatefound to be problematic
from the Finnish government point of view, because it could have givamgression that

IUCO was lacking commitment to the whole project. This led t@wa project organization
where the project organizing committee was headed by IlUE@gost Nicholas Bangu and
other members were Bursar Dr. Richard Hensey, Deputy Bursatiliésm Badi, Personnel

Administrative Officer Mr. O. Mwaijonga and |. This new arrangetneas done for the
Finnish government officers and it did not have any effect to tilementation in practice.
[21]

Before the implementation of IFIP started at the end of 2001, aaledibank account was
opened for it. There were some special reasons for this amangethis was the first Finnish
government funded project under my responsibility and | wanted to ensung best level
that the funds would be used in a proper way. The authorized signatereeseparated into
two categories: two authorized persons were from the finadejdrtment and two others
were FELM workers in IUCO. Also it was thought that the prapan of financial report

would be easier, when a separate bank account is used. [22]

In this stage of the project, my role was inconsistent. Orotieehand, my role as a project
initiator had to be concealed, because from the Finnish government viewp@isitnot seen
as an lUCO’s employee, but only as a representative of an. Rt IUCO’s and my own
perspective, | was college’s employee who was put in charge pfdfext and also in control
of funds. [5]

5.1.3. ICT laboratory for teaching

The items for ICT laboratory was defined in the project’'s bud@eable 6) and the first
activity required for its implementation was the bidding invitations of thesitdine proforma
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invoices were requested from the companies several times during tfeenber 2001 and in
the beginning of January 2002 [22]. The bidding negotiations were sudcémssfause the
price was reduced by 10% and the hardware level of the compbtarged from Pentium Il
to Pentium IV. The ordered items were delivered in March 2002haydwere installed by a
seller’s technician [6].

Table 6 Planned Investment and procurement for ICT laboratory (US dollars).

Investments Number and Unit Freight, etc. Total
quality of units Cost costs

Computer laboratory

Equipment, machinery, and materials:

Server computer 1 1650 1650
Server software with 21 licenses 1 728 728
Workstation 21 1160 24 360
Monitors 22 335 7370
Microsoft Office XP Fullpack for educational institutions 1 118 118
Microsoft Office XP 21 Licenses 21 25 525
Uninterruptible power supply for server 1 130 130
Laser printer 1 450 450
LAN Hub; 10/100 x 24 ports 1 680 680
Surge protector 13 60 780
Total costs 300 $37 091

5.1.4. Effects of the local business practices

| started the bidding invitations personally, but soon they were treedféo the finance
department of IUCO. This meant that the role of IUCO’s admmatish grew in the project
implementation. The negotiations were time consuming not becausdeofbitding
negotiations only, but in the beginning of the negotiations the profamataces were very
erroneous. For example the needed software licenses or fireigimga were not included in
them at all. Also UPS units were ordered instead of surgeqgtoos during the negotiations,

because of the many power cuts experienced on campus at the end of 2001. [5]

5.1.5. Local area network

Before FELM accepted the IFIP in its Finnish government framd\ iring was already

started with some donated LAN items. ICT problems of I[UCOewatroduced to some

® Termproforma invoice indicates an invoice sent in advance of the gadigsed and it is widely used in
Tanzania during the bidding invitations.
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visitors from Minnesota as early as at the beginning of 2000 agdltrated some material
for this purpose. The LAN wiring for the first ten offices was dbafore the implementation
of IFIP started in December 2001 (Figure 14). [6]

W W . W W s
R I I e Location plan/LAN-sockets ol G I
and cross-connect cabinets for

- % the administration building L w8

m 9/4 m 2/4 m 23
® Double socket for LAN (total 59)

100l x| = va I Cross-connect cabinet (total 5) a0 T

TE § I4 E »‘_E 3
LB

11/9

m10/5 4/5m

" o5 85 Cabling system: TIA/EIA-568A/Category 5e (UTP)
8/5 3/5 Sockets: Leviton Quickport 2-port jack (compliaritwT'568A. Cabinet #1, #2, #3 and #4)
mos 25 M Excel Cat5e dual UTP module + base box (Cabinet#&&nd #10)
W65 5 Crossconnect topology: 66 Clip Connecting Blockthim Cabinet #1 and #2
5 Interconnect topology: in the Cabinet #3, #4, #5attd #10

Toilet(s) e Toilet(s)
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Provost’'s 312

office .
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Figure 14: LAN wiring in Administration building.

The bidding invitations for ordering the LAN items (Table 7)tsthin September 2002 and
continued for three months time [22]. There were two reasons ftorenegotiation period:
the connection between the buildings and the wiring work. The solutioeofanecting
buildings that was introduced in the original topology, fiber optidezavas found to be too
expensive at that time. It was obvious that it was difficultl@F companies to offer the
option at all. Also it was found that the most commonly used method dorgeAN
between buildings in Tanzania was indoor twisted pair cable [22]a#t decided to use
wireless link instead of twisted pair, because IUCO had hack sdifficulties with the
buildings’ electricity wiring and it was not reasonable to conriket buildings together
electrically via LAN [23]. Also the companies did not want totevidown the price for the
whole wiring work in advance and the daily price was given onliiowit any estimation of
the total amount of working hours. Those offers were not accepthblefore it was decided
to do the work without outside help [5].

35



The wiring work continued during the bidding invitations with the donatatkrials in the
administration building as described in Figure 15. It followed the @igen by location plan
(Figure 13), the area of cabinet #1 first then cabinet #2, #3 etc. [40]

Table 7: Planned investment and procurement for LAN (US Dollars).

Investments | Number and | Unit | Freight, etc. | Total |
quality of units Cost costs
Administration building
Equipment, machinery, and materials:
IT Control Center...
Server computer with software 1 3000 3000
Double sockets, cables and installation for LAN 2 250 500
LAN switch; 10/100 x 24 ports 1 680 680
Wireless LAN access point 1 400 400
Unterrupted power supply for server 1 130 130
Cabinet for LAN switches 1 150 150
Surge protector for switch 1 60 60
Total 4920
IT Service Center...
Double sockets, cables and installation for LAN 2 250 500
LAN switch; 10/100 x 24 ports 1 680 680
Cabinet for LAN switches 1 150 150
Surge protector 1 60 60
1390
PC for print server/communications/etc. 2 2300 4600
Laser printer 2 450 900
Inkjet color printer 1 400 400
Surge protector 3 60 180
6 080
LAN for administration building
Double sockets, cables and installation for LAN 40 250 10 000
Wireless LAN access point 1 400 400
10 400
Library
IT Service Center in Library...
Double sockets, cables and installation for LAN 2 250 500
LAN switch; 10/100 x 24 ports 1 680 680
Wireless LAN access point 2 400 800
Cabinet for LAN switches 1 150 150
Surge protector 1 60 60
2190
LAN for library
Double sockets, cables and installation for LAN 10 250 2500
Wireless LAN access point 1 400 400
2900
Total Equipment, machinery and materials 600 28 480
Construction activities:
IT Control Center
Enhanced physical security. 1 1200 1200
Other physical modifications to suit operations. 1 950 950
Enhanced wiring (electric) 1 250 250
IT Service Center
Enhanced physical security. 1 1200 1200
Other physical modifications to suit operations. 1 950 950
Enhanced wiring (electric) 1 250 250
Total construction costs 4 800
Investments Grant Total $33 280
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Cabinet #1 had aCabinet #1 got
LAN wiring, but computers

Cabinet #2 got
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Figure 15 Time chart for wiring work inside the administration building in 2001 — 2002.

After the arrival of the ordered LAN items, the wiring Wwacontinued in the library as
described in Figure 16 [23].

Internet laboratory
Computer Center

Wireless Routers connecting
the buildings

Computer laboratory #1
Computer laboratory #2

2" Floor IT laboratory for teaching Wireless LAN
® t
March April May
2003 2003 2003

Figure 16: Time chart for finalizing wiring work in year 2003.

When the wiring was operational in the library, the topology plan ingdemented
(Appendix C: Figures C.1 and C.2) in both buildings. [23].

The cabinets for LAN switches and other central LAN itemseveenstructed from wood by
local carpenters. The price for commercial LAN cabinets etresked first and it was found
to be extremely high, so the pictures for cabinets were drawn alwmtah carpenter

constructed a test version as early as August 2001 [15]. Tiheateset was installed in the
administration building during the LAN wiring there (Cabinet #1). Téwt of cabinets were
constructed for the project in years 2002-2003 [22].

There were two separate breaks during the wiring work (Fitiiiend 16). The reason for the
first break was that my working period in [IUCO ended in March 2002, just afteesn01
sub-project had been finalized [9]. The wiring project had not continngldl returned back
to Iringa in the beginning of September. The reason for the secaakd\as simply the lack

of items. After finalizing cabinet #4, practically all the donateaterials were used and the
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difficulties during the bidding invitations delayed the arrival of nleeded material for about

three months time [5].

While the wiring work was in the process, IUCO started the biddiegotiations for
purchasing the server computers for controlling users’ access awdipg various LAN
services. The funds for purchasing them were also included iredre2002 project’s budget
(Table 7, p. 36). [23]

Two server computers were installed in the computer center iibtaey and one in the ICT
service center in the administration building. Windows 2000 Server ogeststems were
installed in all server computers and two of them were configtoeact as AD domain
controllers with DNS, DHCP and WINS services. One was lodatdide library’s computer
center and the other one in the ICT service center in the admiioistbuilding. The second
server in library was configured to act as dedicated fileeseAll the three servers were used
for giving configurations to the workstations in the administrationdimg only until the
September 2003, when the LAN accounts for students were createdorfffgum@tions of
workstations were changed in a way that it was impossibleddests to use the computers

without logging on with their personal username and password. [23]

5.1.6. Observations on the working environment

Experiences gained from building LAN had two main impacts on thancation of the
project: how the availability of technology affects the solutions,emdthe existing working

environment and lack of background information can hinder project style work. [5, 6, 23]

Technically best possible solution, fiber optic cable, had to beoldft Its price was far
beyond the budget frame, but even if there had been resources tasguitcht would not
have been a sustainable solution. Question remained, whether there haddegnknow-

how to maintain it locally without foreign expertise. [5, 6, 23]
Also the fact that local ICT-companies refused to estirtte@eexpenses of the whole wiring

work in advance made the budgeting and future plans of this kind otwapek much more

complicated. The reason for this was, that there were not déwact plans drawn by
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constructor available, nor was there enough technical informatrailalle about the

buildings such as existence of cable chutes. [5, 6, 23]

Additional observation for future decision making was made, whenstngticed that some
needed items can be produced locally instead of importing them. fpered in the case of
cabinets for LAN switches. [5, 6, 23]

5.1.7. The library development

The most important construction activities connected to the proje& @rganized in the
library at the end of 2002: two new computer laboratories, Compuéste; ICT
maintenance room and ICT Service Center were designed to benbthit library (Figure
17). [7]
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Figure 17: The library rooms’ re-allocation in the first floor.

The physical security was improved in all ICT rooms byligglthe doors and windows, and
limiting the access to the room keys to ICT personnel and gpomsible administration
personnel only [24]. Fans and filters (Figure 17) were installelerrooms first, but they
were found to be too poor for ventilation during the hot season. They hedréplaced with

air condition units [23].
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The bidding invitations for purchasing the items for the intern@britory started in June
2003 (Table 8). The project’'s budget had been prepared initialllS dollars, because all
ICT items were priced in this currency in Tanzania. FELM headgu personnel had
converted the project budget to Finnish currency (FIM), because afotimeal budgeting
procedure in Finland. The rate difference between currenciesased the available funds for
the project implementation in 2003. Because of the above mentioned reasammtber of
computers could be increased from eight to twelve during the a@gos. When the
computers arrived their installation was done without any diffesiltand the internet
laboratory was operational before the students arrived for ataderar 2003/2004 in
September. [22]

Table 8 Planned investment and procurement for Library (US Dollars).

| Investments | Number and | Unit Freight, etc. | Total |
quality of units Cost costs
Library
Equipment, machinery, and materials:
IT Service Center in Library...
Server computer with Linux 1 2000 2000
Unterruptible power supply for computer 1 130 130
Library management system (software) 1 7 000 7000
Installation and modifications 1 9 000 9 000
18 130
Laser printer 1 450 450
Dedicated fax/copier 1 450 450
Inkjet color printer 1 400 400
1300
Multimedialaboratory
Multimedia/Internet stations 8 1600 12 800
Surge protector 8 60 480
13 280
Total Equipment, machinery and materials 600 33710
Construction activities:
IT Service Center in Library...
Enhanced physical security. 1 1200 1200
Other physical modifications to suit operations. 1 950 950
Enhanced wiring (electric) 1 250 250
Total construction costs 2 400

Investments Grant Total 36 110

Besides the internet laboratory, another area of investmenthedatabase Management
System (DBMS) for the library. The open source software had been wstddy in IUCO at
the beginning of year 2002 [6], but the general attitude was thairtiversity graduates
would get employed better with knowledge of Microsoft softwaren ttiee open source
software. For example, it was common that the employers testelidates” knowledge about
Microsoft Excel, not spreadsheets generally [23]. The question Himutse of open source
software became current again during the selection of trebliitbrary DBMS for IUCO'’s
library in the end of year 2003 [23]. The library had started usirggosbft Access based
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catalogue called PAKA as early as August 1998. Its only waias to start entering
information on the library’s holdings. It was known that the enteprmress was time-
consuming, it had to be done correctly and any searches performedabasgatvould go

unrewarded without a certain amount of information stored there [57].

The preliminary study for replacing PAKA with better libradBMS was done in FPP. It
stated that library DBMS had to serve the IUCO'’s long termatibs and introduced there
some of the used systems in Tanzania (Bookworm, Alice and CDH/IBiIB information
was the starting point when the information of available libraryviSBoptions was updated
in September 2003. The commercial options used in many westerreBbrere found to be
too expensive, but there were some un-commercial software availableThis part of the
IFIP was difficult for [UCO to implement at all, because atking an educated librarian in
the library. This background analysis led me to ask help from MnefFiManaging Director
of 4C Center in Finland. [6]

The separate plan for implementing the library DBMS was miadecluded the schedule,
definitions, workflows and reporting for the implementation of theahpiDBMS (Figure 18).

[3]

A DETAILED SCHEDULE/PLAN

2003-2004
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[REQUIREMENTS
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Figure 18 Time schedule for implementing DBMS of the Library.
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It was emphasized in the plan that the DBMS had to be based opehesource software
platform and the commercial software could be used only if theemmgattation failed with
this path. Also it was stated that WWW-browsers should be the omtynisrface needed for
using the database. [3]

The available software options were explored and two of them wemnmended for a
deeper analysis before the decision. The recommended softwarecCR@ESIS from
UNESCO and Koha, because they both were based on the defined platftema Ahort
investigation, it was decided to continue with Koha because itlédfilhe specifications
defined in the plan better than CDS/ISIS. Koha was published on theeinteder the GNU
General Public License and its source code was downloadable faothfcation [43]. Also
the preliminary research showed that it would be easier taugpbd from Koha developers
than CDS/ISIS during the implementation [6].

Koha was developed in the Linux environment using de-facto standamlas®ftools
available there and its environment was specified first (Fij@yg43]. MySQL and Apache
were chosen to be the database and www-server, because theseigeted by the developer
team of Koha for the original installation. Also they were fountbéathe most commonly
used with Koha [6].

Workstations/WWWW-browsers

Koha in IUCO’s Linux server

WWW-server 80 — OPAC
8080 - ADMIN
Virtual hosting
Koha: Security Perl Modules:
! -.pm files
User interface Templates:
! -tmpl files
Control layer Perl Scripts:
t - .plfiles
Model layer Perl Modules:
-.pm files
Unix domain
socket file /tmp/mysql.sock
MySQL: SQL database Koha-database

Figure 19 Architecture of Koha.
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Koha was eventually installed and operational in May 2004. Howewvesitnoticed during
the tests that the installed revision of Koha had some softwareibug Those bugs were
found to be critical and they had to be fixed before the server wasdio its final location
in the library. [6]

5.1.8. Further observations on the working environm ent

The role of the physical environment (security, temperaturef@tdhe library development
was larger than it was anticipated. Their impact was not takkeraccount in the planning

phase, and the needed adjustments were made while the project proceeded. [5, 22, 40]

Fluctuations in exchange rates had remarkable positive impact cgstheces, when instead
of eight workstations, twelve were obtained. It was noticed, thaitiltion could have been

guite opposite in case the rates had changed otherwise. [23, 40]

Open source software proved to be a realistic option only for seowgputers. It would not
have qualified for the only software to be taught to students; it stadulelast have been
complemented with commercial software as well. This was becthes local employers
preferred students to be skilled rather with commercial than opecessoitware. Even the
fact that open source software was free of charge, had not increased ins@déegal copies

of commercial software were openly available. [5, 23]

5.2. ICT department and its budget

5.2.1. Guaranteeing the long-term functionality

The third area of FPP, Technical Support, was not financially caethdot the Finnish
government funded project (IFIP), but still it was an extigmenportant part of it.
Sustainability defined by the Finnish government is “long-term tfonality of developed
systems. Sustainability consist of sufficient economic and finamasis for long term

operation and maintenance, institutional capacity and capacityriagedhe systems, good
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socio-cultural feasibility, reliable technical operation and masree and acceptable
environmental impacts” [53]. Finding a way how to guarantee sustaipaiilFIP has been

the key question during the implementation of the project since the beginning [23].

FPP pointed out two core barriers on the way towards a longfterctionality: [lUCO was
not allocating any funds for its ICT development and it did not hawverganized ICT

department. [1]

The funding problem was solved by a decision to introduce a fescatudent Computer
Access Fee starting in the academic year 2002-2003. Even thouglottaged money was
not enough for covering all ICT costs like investments, it was seen ascaghifnprovement
to the previous situation. [23]

The task to organize ICT department in [UCO was a challengaube of the lack of
qualified Tanzanian ICT professionals in Iringa [23]. The admatisin of the college had
had discussions about the lack of the Tanzanian ICT professionals ®aquany years and
the situation improved, but it was happening too slowly. IT ServiceeChad been designed
for providing printing, fax, and email services for staff in thgilweing of the year 2002. This
center was found to be successful and similar service centeppemed in the library for
providing printing services for students in the beginning of year 208t8r same year, the
services were expanded to copying service for staff. Thedersamproved the services they
were aimed at, but they had not effect on the situation in t€&aEhing, development,

maintenance or support [4].

The idea of educating Tanzanians in Finland on ICT field wasduated to IUCO’s ICT
personnel as early as 1998. A visitor, who stayed for some weeksnzania 1998,
facilitated a position for a Tanzanian student to study computgnesTing in the Espoo-
Vantaa Institute of Technology. Later the plan of educating I4C§paduated students in
Finland on ICT field was created and the positions and scholarshipsonganized for two

IUCQO'’s former business students to study computer science at the Ugieédensuu. [6]
The college’s administration made some effort to recruit qualifET professionals during

the year 2002, but the candidates” lack of formal ICT education dethge@drocess of

establishing ICT department’s organization until 2003. Even thougk thias not official
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organization established, the first Tanzanian ICT teacher wag foireuniversity in hourly
basis and a former secretary, who had acquired one year ICTtiedustarted working for
ICT during the academic year 2002-2003. Finally the need to organizdd@artment also
officially became urgent in the beginning of 2003, because thevtdshteer-based ICT
teacher left the college and there were no-one to replace him. [23]

A proposal for ICT department's organization in year 2003 includediqusifor four
Tanzanians and one foreigner: the Head of the Departmentinsffuctor, Computer
Technician, Help Desk Person and IT Advisor (Figure 20). The proposakdediso the
responsibilities for the positions and recommended certain candiftatethem. This
organization was planned for less than 600 students, but its strwadsreupposed to be
flexible. It would be easy to add more positions for ICT instruct@mmputer Technicians,
Help Desk Persons and Advisors in the case they were neededroplosqal organization
was fully implemented by the end of 2004 with one exception: the comiaaenician’s

position was filled by another person. [12]

Head of the IT Department
Mr. Emmanuel Lypilya
MA in Computer Science from
Joensuu University

Help Desk person and secretary:
Mrs. Veronica Chuma

IT Development
CoordinatofAdvisor
Mr. Jyri Kemppainen

| 1
IT Instructor: Computer technician
Mr Herbert Wanga Mr. Robert P. Mhongole
BScfrom BA in Electronics from
Sokoine University University of Dar es Salaam

Figure 20. Proposal for IT Department organization.

5.2.2. Changes in the staff policy

It was noticed that the recruitment of personnel has to be basemh@telrm strategy. In
Tanzania it was extremely difficult to hire staff who woulddmh formally qualified and
practically experienced, and who would also be committed to worlJfoOls development.
The best option to solve the problem was to educate the employesdydiom the students’

level or by further educating the already existing staffsTong-term process of providing
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future ICT professionals with suitable education, required assestom such co-operation
partners who were not bound to short-term results only, but could Betdkeperation goals
several years ahead. The long-term commitment was imporsanivaen sending expatriates
to serve the co-operation partners: as valuable as short-term eotumtere for specific
projects, more long-lasting effects and more sustainable developveemtgained when an

expatriate with special expertise committed to several yearscesr{b, 6, 23]

5.3. Internet connection

5.3.1. Process of getting connected

The fourth area of FPP, Internet Connection, was the most importairt pdrole IPSP. This

aim was stated clearly in its vision and goal (Chapter 4.3.1). &amif IPSP believed that

IUCO would get the internet link in coming four months after makingptae public, and the

whole campus would have the connection in next three years’ time. IPSP intrdgocgteps

to be taken on the way to optimal campus wide Internet connectiam€Figp. 24). The first

step included one option and the second step two different options (Figure 21, 22 and 23). The

selection between the options in the second step depended on the anfonds @vailable.

[2]

These steps were originally a result of misunderstanding betweemd Mr. Ashford. When
these pictures were drawn, the aim was only to give threerahtf@ptions for hardware
needed with the internet connection and the selection between them aepddd on the
donors and available funding. Mr. Ashford from his part thought that alilibee mentioned

three options are three different steps that all have to be taken. [5, 10]

IUCO investigated the options for internet link during the years E3®D 2000, but there
were not any serious negotiations until the year 2001 [1]. The rdasdhe delay was
monthly costs of the internet links available in Iringa. They vieuad to be much too high
for IUCO to afford [22].
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The basic hardware for the Internet connection

Fixed telephone line from Internet Service Provider

Computer Room

Protector
Modem
Router
— .J"
Switch
WWW:-server IUCO-domaj
server
Twisted pair cable The fiber optic cable from  The fiber optic cables from
from library network the administration the other buildings

Figure 21 Step one of IPSP — Internet Link to Dar es Salaam Service Provider.

The hardware for the Internet connections
with good security and own ISP (1)

Fixed telephone line from ISP

Hardware for own ISP
Computer room

. Protector
20s Modem
Telophone =
lines Modem — Router UPS and
pool - " Generator
RAS-server
Hi
|
E|  Proxyserver
HI[ IFirewall
= - é Switch..
IUCOrdomam[[[[
WWW-server sérver

The fiber optic cable from

[Twisted pair from the other building

library network

| \

The fiber optic cable from
the administration building

Internal network

Figure 22 Step two of IPSP/Minimal option — Landline Internet Link and Creation of Own

Service Provider.
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The hardware for the Internet connections

Hardware
for own
ISP

IUCO computer center in the library

(optional)

: Telephone
lines

Router

Proxy-server
[Firewall

IUCO-domainmm
it~

WWW-server sérver

I |
| —

\
\

UPS and
Generator

Router

Switch..._

Twisted pair from
library network

\

(The fiber optic cable from
the other building) ~ /

The fiber optic cable from
the administration building

Internal network

Figure 23 Step two of IPSP/Optimal option — Satellite Internet Link and Creatiomof O

Service Provider.

Because of the planned satellite connection to the internet (R2gWeUCO applied for the

permission from Tanzanian Communications Commission (TCC) toikactal closed user

group internet access service provider. The license was granied®in January 2002, but
it was not needed until the end of year 2004. [19, 23]

The first serious negotiations for getting internet link to threpss started with some satellite

companies at the beginning of 2001. After the first proforma ingpitee negotiations

continued with a provider called SimbaNET. The negotiations fatlddeaend of February

2002, because of the two main reasons: firstly SimbaNET could not prepgskind of

service level agreement and secondly the total costs of the thees agreement were too
high, nearly 60 000 US dollars, for IUCQO’s annual budget. [6, 18]
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There were many difficulties during the negotiations with Bieteservice providers, for
example IUCO’ premises were found to be poor for needed hardivarg the SimbaNET
engineer’s site survey [17]. It was noted that the elettrgriounding was not good enough
for VSAT* equipment, no air conditioned and dust free room was available for amehg
safe location should be reserved for a 600 kg outdoor unit before théatimtalvas possible
[59]. These difficulties speeded up the decision to accept the landiineection via

Simunet’s network [6].

Simunet Company Limited (the company owned by Tanzania Telecoroations Company
Limited, TTCL) started offering internet connections via TT€landline network in Iringa
during the IUCQO'’s negotiation period with SimbaNET [18]. Their off28/64 Kbps shared
link with the total costs 30000 US dollars/three years period waseptable and the
connection was installed in the campus in August 2002 [13]. Pragtib&llwhole campus

had connection at the beginning of 2003 [23].

5.3.2. Faced difficulties

Communication between people from different countries and culturabtmamds needs to
be paid attention to. Both Mr. Ashford and | were newly arrived in Taazand could not
avoid unintended misunderstanding which resulted either from insuffieiegtiage skills or

different kind of communication cultures. [5, 6]

It was learned that project plans should be flexible. Also in weeldping country,
technological changes are rapid and a solution that seems ngpbssible to use today, can
be available already tomorrow. However, the technical leveliwént buildings can prevent
the use of new technology even if the buildings are not old as such. [5, 6, 22]

4 VSAT, Very Small Aperture Terminal, an earthbowtation used in satellite communications of datices
and video signals, excluding broadcast televisSUBAT consists of two parts: a transceiver whicpleced
outdoors in direct line of sight to the satellitedlaa device which is placed indoors to interfaeetthnsceiver
with the end user's communication device.
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5.4. Extension of IFIP

5.4.1. Extension of LAN

The implementation of IFIP (Chapter 5.1) concentrated on ICT facitifiego buildings only
(administration building and library). It left a laboratory for daetment of Journalism
untouched due to its location in the third building. The laboratory was fami@ince it was

used for publishing a newspaper called Tumaini Hill and Tumaini Weekly - etbevs[21]

The head of the department wrote a letter to IUCO’s admititrafter a consultation with
ICT personnel [16]. In the letter the needed equipment was i@entifr the laboratory. This
idea was introduced to FELM headquarters as one year extendioa 6fIP in November
2002 [20]. The implementation plan with the budget was made in June 2008 9)aloid the

extension was approved without any difficulties [6].

Table 9 Planned investment and procurement for the extension.

[A5: _Investments and procurement ]

Investments Source ‘ Number and ‘ Unit ‘ Freight, etc. ‘ Total
quality of units Cost costs
Investments
Equipment, machinery, and materials:
Server computer with software 1 4000 4000
Workstations 5 1300 6500
Double sockets, cables and installation for LAN 8 250 2000
LAN switch; 10/100 x 24 ports 1 350 350
Uninterrupted power supply for server 1 450 450
Uninterrupted power supply for workstations 5 150 750
Cabinet for LAN switch 1 50 50
Surge protector for switch 1 60 60
Laser printer 1 500 500
Scanner 1 300 300
Wireless Router 1 1800 1800

16 760

Total Equipment, machinery and materials 600 $17 360
Investments Grant Total $17 360
EURO: 15782
Construction activities:
Mast for Wireless Router 250
Construction activities Grant total (year 2002) $250
EURO: 227
Investments Grant Total $17 610
EURO: 16 009

The implementation of extension started in February 2004 with biddingatiovis for
purchasing the budgeted items. The ordered workstations arriveddagimaing of June and

they were all installed immediately in the laboratoriesi(to Tumaini Hill and one to media
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-laboratory). The server computer arrived later and it was iedtéah Computer Center
serving as WWW and email server in October 2004. [23]

The electricity gave difficulties to ICT items during the ismplentation of extension of IFIP.
Due to the fact that the electricians available in Iringaccowoit find the reason(s) for those
problems, IUCO tried and managed to organize a volunteer-basedceactirom USA to
work for it for one year, starting from July 2004. He was higi{gerienced in working for
industry, thus capable of solving the problems. Later Tanzaniaimi@bet was hired to work
with the volunteer. The aim of this organization was to find a isoluto the ongoing
electricity problems and educate a local electrician inatga. Because of the difficulties and
their connection to the sustainability of LAN wiring, it was dedidieat the wiring work of
the extension should be done by electricians. The decision was based on the idea tr&t the w
would be excellent practice for them and during it the knowleddgee used methods would
be transferred to a Tanzanian electrician. The LAN wirimghie laboratories were done
during November-December 2004. [22, 23]

The problems given by the electricity changed the plan to uséess network between the
buildings. One of the wireless routers serving for the adminstraiuilding was lost in
August 2004; even it was very well protected by UPS unit and guogector (Figure 24). It
was found that the grounding was totally disconnected in many praties buildings and the
electricity cabling was not thick enough compared to the total amount of load the23][22

The connection between the administration building and the library easyed temporarily

to twisted pair cable when the router was lost. Later it deasded to cancel the delayed
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delivery of the third wireless router and return back to original plan of IikdRuse fiber optic
cable between the buildings. There were two reasons behind te®uaeeverything possible
had been tried to protect the wireless routers againstieligcthocks (UPS, surge protector,
separate grounding for out-door unit) and still one was lost during theedgon. It was
anticipated then that it would be impossible to keep them operatlanal the rain season,
because of very likely flash hits. Also the decision was possibtause of the changed
situation — the price was now reasonable and the project budget hayh extxa money for

the implementation, and our own electricians could implement the needed wiring. [22, 23]

5.4.2. Reflection of the utilization of technology

When journalism students and teachers got access to the intethetlibrary and offices,
they realized how useful tool it was for them. They made an timgido expand the
connection in the journalism laboratory, since they now wanted tablee to utilize the
Internet better in their department. When the use of new tedyhdlecame possible, it
created new needs which had not been taken into account in thet panjeer. Since the

project was flexible, we could include the extension to the project. [16]

Complicated and widely spread electricity problems made it obwieatsadditional expertise
was needed. After several attempts it was realized thaprdftdems could not be solved
locally. Outside expert was invited, and since his know-how waegrrainique, it was seen
important that there would be an opportunity to pass his skillsdoah électrician who was
employed to work with him. In other words, the presence of an expartutiized in best
possible way, since previously it had happened that when a volusftektCO, s/he had not
trained anyone local properly. It was learned, that evershibé-time volunteers should be
seen and employed as educators and co-operation partners, not onlyidaahdonsultants.
Therefore, their work should be organized from that perspective aasdane with the

American industrial electrician. [5, 6, 23]

5.5. Summary

This chapter has covered the implementation processes of IP&iPe(Bly) and completed
answering the first research question: What were the des@yimgplementation processes of
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IPSP? FPP was divided to separate sub-projects for its iraptation due to the
administrative matters. The implementation of ICT departmenttarmidget were seen as an
internal matter of IUCO and there was not financially acceptablutions available for
internet connection during that time. The funding was applied from Rirgusernment for
two of the sub-projects: Library Facilities Improvement Projecid ICT Facilities
Improvement Project. The analysis of Library Facilitiepliovement project was left out

from this study because it had not connection to ICT during the research period.

Sinfluence- ™. T
Interne_,,t’"' "Eour Implémentation Implementation of the
Projeqt_ Point plans of FPP, year plans, years 2000- :
Strategic Plan” 2000-2004 2004
| Plan .
Design process Implementation process-"

Increasing impacts from Tanzanian culture and environment

O 3 | —— —

Figure 25 Design process of IPSP.

ICT Facilities Improvement project, its extension and the inteco@nection were the
technical parts of the implementation of IPSP and they can beasade foundation of the
whole implementation process. It was clear in the beginning ofmtpeementation of FPP
that without functional technical infrastructure at IUCO’s camglu®sther attempts to meet

the aim of IPSP would have failed.

During the implementation process the different roles of foreigerex were learned. Their
knowledge about locally available resources, current situation in thangognvironment

and needs of the local culture increased during their individual aukgiaptation process
(Chapter 2, p. 4). This adaptation process was also seen in the coatioonietween the

people from different backgrounds.
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When short time expertise was used, it was important to coordmeitework carefully in
advance. Their expertise was utilized in a sufficient way wign the local organization had
realized the problems and its own limitations to solve them.mbent that the identification
of the problem and its specifications were needed before inviting the foreigmsexpe

The role of the long term foreign expert changed during the pexelsthe beginning he
was seen as a short time expert as explained above. Thenehthaolged to be as a team
member and finally it was developed to as the key implementer, when | wiasssaenember
of the local organization. This local development did not affect tatiteide of the foreign
donor. | was seen as a consultant during the whole implementationgesegsmy role was

changed locally.

The sustainability of investments for ICT facilities demandgéibnish government speeded
up the process of organizing ICT department and its budget for nmamgtéine facilities. This

process was complicated due to the lack of formally educatédo&sonnel needed for a
university in that region. Only functional solution was to educate grapfofrom the students
and existing staff. This kind of solution is always a long-termgs®@nd it required such co-

operation partners, who were ready to set their goals to severahiieac
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6. Evaluation of the IPSP

As was explained in Chapter 4.4.1, the implementation of IPSP focuskd proritized key
areas of FPP, not to IPSP itself. Due to that, the impleni@mtactivities of FPP are
evaluated first by using a quantitative method: available IGburees in academic years
1999/2000 and 2004/2005 are compared statistically. After that IFIP stigated in terms
of its timetable, budget and technical solutions (plan vs. reaigatrinally the situation of
the implementation of IPSP is analyzed by comparing it to FRts& implementation. This
analysis answers to the second research question: How did themenpd¢ion of IPSP

achieve its original goals?

6.1. ICT resources in 1999 and 2004

6.1.1. ICT resources for students

ICT resources for students’ use developed from the year 1999 tca20bwn in Table 10
[14]. The comparison between the figures in the table and the nundtedehts during same
time period (Figure 6, p. 21) shows that the number of computers per stiudppéd from
the ratio 1:6 to 1:10. The quality of the computers was higher in 20041889 due to their
age, but their number did not meet IUCO'’s aim to have one computer for evenydsrtst

Table 10 ICT resources for serving students in numbers.

Resource 1999 2004
Computers 30 (486-level) 73 (37 Pentium IV and 36 Pentium)
Server computers none 2
Printers 4 matrix printers 2 laser printers
Data/video projector none 1

ICT laboratories 1 3

ICT laboratory for teaching 1 (14 computers) 1 (21 computers)
Internet laboratory none 1

ICT Service Center none 1

Staff none 1
Computers/students 1/6 1/10

The situation with the printers was same as with computers. [U&d fewer printers

available for students in 2004 than 1999, but their quality was bettso. tAe way how
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printers were used in 1999 is different from 2004. In 1999, matrix priaters located in
ICT laboratory, they were connected to individual computers and studentxd them to the
computers where they were needed. In 2004, laser printers weredlacal€T Service
Center, the documents were saved on diskettes and staff of I@€eSE€enter printed them
out when asked. The arrangement was done because of the finan@a| feagstance in
2004/2005 it was allowed for a student to print 240 pages without extnreepa Technically
IUCQO’s network would have controlled the printing since the domais @@erational in

2003, but it was been easier to control printing costs this way.

The number of ICT laboratories is not as important as the amoustsaodirces allocated in
them with one exception: ICT laboratory for teaching. The numberowipaters in this
laboratory compared to the number of the students in classes isngastant. The largest
class in 1999 had 21 students and in 2004 139 students. Even if the cladigidexsinto
three groups in 2004, the ratio between the students and computers waswercin 2004
than 1999.

There were 38 computers out of 70 connected to the internet atdhaf @004. Twelve of
them were allocated to all students’ use, five for journalism stadese, and twenty one for
ICT teaching only. The number of computers connected to internet im#@sdl to 12

computers, because of the available bandwidth.

The numbers above show clearly that the investments in ICT werenwoigh in the
examined period, even though ICT services improved significantly ny mi@as. The reason
for this unexpected result was the underestimation of the growtheodtudent enrollment
during the planning period of IFIP in 2000. The student body in academi2§64/2005
was 670 instead of the estimated 500 (Figure 6, p. 21).

6.1.2. ICT resources for staff

ICT resources for staff use developed from the years 1999 to 2004 asishbable 11 [14].
Comparison between the number of staff and ICT resources show€Thsituation in 2004
was better than 1999. Comparison shows that two staff members sharedngméter in

1999, but in practice the most of the computers available, 10 out of 18,resarved for
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administrative staff use only (in 1999 the total number of sta$f abut 45). Therefore, the
academic staff shared the remaining eight computers anattbeof computer per staff was
about 1:4. The situation was different in 2004, when practically alsthi® members who
needed a computer for their work had it in their office (total memof staff was about 90 in
2004).

Table 11 ICT resources for serving staff in numbers.

Resource 1999 2004

Computers 18 (486-level) 72 (12 Pentium IV and 60 Pentium)
Server computers none 1

Data/video projector none 3

Printers 7 (6 matrix and 1 ink-jet printers | 2 laser, x ink-jet and y matrix printers
ICT Service Center none 2

Staff none 2

Computers/Staff 1/4 1/1

The printing for academic staff was organized in the sanyeawdor students, because of the
very same financial reason. Only some members of the adrmatfiviet staff had personal
printers connected to their computers due to their need to printoa fotprint confidential
material. Another improvement compared to year 1999 was thatallcemputers were

connected to the internet in 2004.

6.1.3. Shared ICT resources

Staff and students shared some ICT resources in the examinsd1g8& and 2004, even
though the only shared resource in 1999 was an ICT teacher (Tabl€T2eacher had to
take care of all the college’s ICT resources because datkeof other professionals. Later
IUCO organized some shared facilities, such as a space far ssmputers and fixing

computers. Also the internet connection was shared between all connected computers.

Table 12 Shared ICT resources in numbers.

Resource 1999 2004
Internet Connection none 128/64 KB
Server computers none 4
Computer Center none 1
Maintenance room none 1
Staff 1 5
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As mentioned in Chapter 5.2.1, IUCO had five persons (four Tanzanians afor&gaer)
working for its ICT department and three persons serving in [Vicge€enters (see Table 10
and 11) in the beginning of academic year 2004/2005. This was acgghiimprovement
compared to the year 1999, when all ICT activities were tabienaf by one foreigner. Still
the workload of ICT department at the beginning of the acadenaic 3@4/2005 signaled
that the implemented organization would not be enough for taking catd déaching in the
future: ICT teaching staff was already under maximum abbwvorkload (Table 13). The
workload did not include any ICT training for staff due to the latkime. ICT teachers
would have had time for extra teaching activities during the bieatkgeen the semesters and

academic years only.

Table 13 Teaching workload of ICT staff in the first semester of the acadgzaic

2004/2005.
Position Defined Maximum Contact hours
of contact hours

The head of the department 6 6

ICT instructor 12 14

ICT technician 6 6
Volunteers - 6

Total 18 28

The workload situation was similar in the ICT development and suppattvess in the
teaching. The responsibility of the computers and LAN maintenanseshaed between
Help Desk Person and ICT technician, but practically the head &€ Thdepartment and ICT
Advisor were participating in this work all the time. The maason for the needed extra
work was the old Pentium level computers whose maintenancemasdnsuming and not

possible to do remotely.

The availability of the internet connection in the academic 2881/2005 was significant
improvement compared to the situation in 1999, when there was not connattall.
However, even if there now was connection, its ability to serveoalhected computer (more
than 100) was limited because of its bandwidth (Table 12).
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6.1.4. ICT budget

The Student Computer Access Fee (60 000 Tanzanian shillings/ye@gdrascluded in the
college’s budget since the academic year 2002/2003 [71]. Before the feepleanamted, all

ICT costs were covered by direct support from western donors. Thefliae fee had been
used for covering annual costs of the college’s internet cooneatid the students’ printing
costs (Annex F). The rest of the fee had been used for mangatomputers and ICT
development generally. The collected fund was not enough for coveri@jatosts such as

ICT personnel salaries.

The budgeting for ICT was under the financial department’s contrahglihe research
period and there was not any organized budged proposals coming froatuhiee$ and the

departments.

6.2. IFIP project and its extension

IFIP and its extension are evaluated from three differentcspiés budget, timetable and
technical solutions. In the following chapter its effect on the emgintation of IPSP is
analyzed. The reason for this is that the project was onlyhaitat part of its main project’s

implementation and its effects are meaningful only in the context of the maintprojec

The financial information of the project is collected in the Tdllg23]. The table follows
project years, not calendar years: for example the projec@@4a started in December 2001
and ended in March 2002. Also US dollars have been used instead of Tarstaltiiags or
Euros, because it was the main currency when companies price the ICinifEsnzania.
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Table 14 Budgeted, received and used funding in years 2001-2004 (US dollars).

2001 2002 2003 2004 2001-2004
Budget 33280 36 110 37 091 17 610 124 091
- Investments 28 480 33710 37 091 17 360 116 641
- Construction activities 4 800 2 400 - 250 7 200
Funding Received 29 920 31 600 44 660 20583 126 763
Funding Used 32 946 28 480 44 854 18 118 124 398
- Investments 32638 24 531 42 591 17 164 116 924
- Construction activities - 3939 1561 0 5500
- Bank Charges 308 128 65 254 755

Table 14 shows that the project followed its total budget very, m#hough with one
exception. There are differences between the budgeted years iaridritie@g. This variation
can be explained in two ways: the implementation order changed thhrenplanned as
explained in chapter 5.1.1 and the delivery of some ordered itemsdelayeed badly from
their initial time of deliveries: for example, the softwamr f{CT laboratory for teaching
arrived as much as 1.5 years later than expected.

The comparison between the planned investments (Table 6, p. 34; 78pp3@0 and 9, p.
50) and the materialized investments (Annex E) shows that therebesve only minor
technical adjustments during the project implementation period. Thetextipical change
inside the buildings is connected to the distribution of electriocitgamputers: the planned
surge protectors were all replaced with UPS units. The elégtrietwork influenced also
strongly the decision to change the connection between the buildingsvirelass routers to
fiber optic cables (Chapter 5.4.1) [23]. The fiber optic cables wmleded in the original
topology plan (Annex C), but they were replaced with wireless ®dtaing the LAN wiring
(Chapter 5.1.5). Finally fiber optic cables were installed becausieeddifficulties with the
electricity. This arrangement cost about 2000 US dollars more tharbudgeted originally,
but it was possible to cover with the year 2004 funds, because of thetaglous exchange

rate between Euro and US dollars.

The location plan for the multipurpose hall was designed later thgplahe for other areas
(Chapter 5.4.1), but they all were implemented without any modditat{(Annex B). The
situation with the implementation of topology was slightly differ@nnex C and D). During
the implementation more switches were used instead of hubs, bec#lusie pfice. The price

for switches had dropped down significantly during the year 2002 ardifttieence between
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the price of switch and hub was only a few US dollars. The twtabf the server computers
were different in the implemented topology than the plan duleetdack of space in planned
areas. Also the internet connection was implemented via thet 1éire line instead of planned

satellite connection.

The timetable of the project was modified immediately afterpgroject acceptance due to the
lack of time in year 2001 (Chapter 5.1.1). The late starting dateegfrbject affected to the
whole project schedule as seen in Figure 26. The project year ienitealch and started in

April.

Schedule of IPSFFG

Dec| Jan-Jun Jul-Dec | Jan-Jun Jul - Dec Jan-Jun Jul -Dec Jan-Jun
2001 2002 2002 2003 2003 2004 2004
[ ICT laboratory for teaching ] -
(Coca s nevor ) L
[ Wiring in Administration building ] ::: ::::::: :- l
(‘wiring in Library ] g1
[ Connection between the buildings ] l
[ Topology ] l
[ Domain ] -
[ Construction activities ] -
[ Library ]
[ Internet laboratory ]
( Library DBMS )
[ Extension ] ?
[ Computers ]
[Wiring ] ' .

Figure 26. Materialized schedule of the IFIP.

The implementation activities met the annual schedule of thecprogey well even the
implementers wrote to the annuals reports for Finnish governmenttitbiee had been
difficulties with some suppliers, who could not meet the initialetiof delivery. The reason
for the difficulties was seen to be the companies in Europe antd Norerica, who did not

see Africa as a priority market area for their products.
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There was a break between the implementation of ICT laborfotgaching and the wiring.
The reason for the break was that | stayed in Finland five momtiigar 2002 due to the
furlough break between my working periods in Tanzania as explaméthapter 5.1.5.

Without this five months period the project implementation could havewetl the calendar
year in 2002 and later.

6.3. IPSP and its implementation

The evaluation of FPP pointed out that its key areas and short digjeotives were
implemented during the research period 2000-2004 (Figure 8, p.26). IUCO medd@iz
laboratory for teaching (Facilities for ICT teaching), and enpénted LAN (Foundation for
TEL), the internet connection and library DBMS (Access to knowledge) ICT department
with allocated money for ICT in IUCO’s annual budget (ICT departt and budget). FPP’s
short term objectives were the same as its key areas witkxgeption. IUCO has not started
its own ISP or offering ICT courses for outsiders. The possitiitstart ISP in Iringa was
analyzed and found to be too risky, because of the small markearaddack of ICT staff
available in Iringa region. ICT courses for outsiders were faarae an excellent idea, but

they had not been implemented due to the lack of ICT staff in college until the end of 2004.

Almost all of the long term objectives of FPP were also @manted (Figure 9, p.27). The
Web site of IUCO was opened in 2004 (Chapter 5.4tHg,internet link was sustainable due to
the implementation of Student Computer Access Fee in 2002 (Chapter 5ritligtafh
training was organized during the breaks between the semesters aram@gcagars as
explained in Chapter 6.2.8o-operation with other universities was also started, but it is
difficult to measure exactly when IUCQO’s co-operation with otin@versities is seen to be
adequate level. However, it is possible to say that the co-aperstarted with some other
universities during the research period. The only long term objetttatewas not clearly
implemented yet idCT budget from faculties. The budgeting for ICT was done by the
financial department (Chapter 6.2.4).

Evaluation of FPP’s implementation proved that the foundation for TELIgthephase of

IPSP in the Figure 7, p.24), was completed during the years 2000-2004. Alssutlt® of the

analysis of the long term objectives of FPP showed that T&dlf istarted, but its areas
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Human Resource Development, Institutional Capacity Building and Infrastructure
Development are continuing processes, not something that will be implementdly @t any

time in the future.

63



7. Conclusions

The number of the computers for students’ use increased remarkdl§l99 (Table 3, p.23),
but this improvement did not help IUCO to modernize the way of usangpaters. They
were still used mostly as typewriters for writing assignsentd thesis. The problem was
deeper than the lack of the computers: the written vision and plame&eded for guiding the

ICT development in the college.

Consequently, Mr. Richard Ashford, a volunteer from USA, was hired Ll§yAEto assist
IUCO to develop the plan for its' future ICT activities. Mr. Ashif@tayed for about six
months in Iringa and introduced the IPSP at the end of 1999. IPSP canlas ke first ICT
master plan of IUCO, because it defined the general vismals gnd objectives for IUCO's
ICT development. However the ideas of how to use ICT in educati@mduted in IPSP were
difficult to implement in practice, because the needed ICTIitfasj except the internet

connection, were not defined at all in the plan.

The main reason for the above said weakness was that it wahpdlgisly a month after the
planner's arrival to Iringa. There was not enough time for @d@skground analysis for the
ICT situation in IUCO. This can be seen as an example of thesensf a foreign expertise.
The foreign expert prepared the ICT plan for IUCO as a conswlitiiaut real co-operation
with the local community. This can also reflect the fact thate was not enough expertise

in IUCO to utilize the foreign expert in a useful way.

Because of the difficulties with IPSP, the second ICT planPjFRas designed in the
beginning of 2000. It was aimed to fill the gap between IPSP an®@®BIICT situation. This
plan Mr. Ashford prepared after visiting some East Africanveiisities and discussing with
the project organizing committee's members (Chapter 4.4.2). FPP ddé&une key areas,
where to concentrate in three years period (Figure 8, p. 26):| INe@vork, Library

Development, Computer Classroom and Technical Support.

FPP’s design was done in co-operations between the foreign anéxpesdls. The foreign

expert had enough time for proper background study and the localisxpeds utilized
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during the planning process. This led to the situation where the iraptation process

continued later without foreign expert.

FPP was concretized in implementation plans explained in Chaptebrary Facilities
Improvement Project, ICT Facilities Improvement Project, ICT department and its budget,

and Internet Connection (Figure 11, p. 30). The analysis of the first sub-projedtrary
Facilities Improvement Project was left out from more precise study due to the lack of
connection to ICT in the research period. The rest of the subprojects of FPEbweeeted to
ICT development of IUCO and also they were all the key elentdritee implementation of

IPSP. This perspective justifies their deeper analysis here.

The second sub-projelT Facilities Improvement Project was aimed to build the foundation
for all activities introduced in IPSP (Chapter 5.1). It had theraknmble during the
implementation process of FPP. It was obvious for the implementatsup-to-date ICT
facilities and support for their use were needed before ICT could be utilizellication more
widely. Also the demands of sustainability of the project and the @odefinition for it
(Chapter 5.2.1) created the strong links between this technical paoj@adther projects of
FPP.

The central role of the immigrated expert, as | was in phigect, was seen as a problem
when the fund was applied from the donor (Chapter 5.1.2). This was a surpdaase of the
current position of the expert in the organization of IUCO. The posies clearly seen in
IUCO as a staff member, not as a staff of Finnish NGO, teampeisitor or similar. This led
to the practical solution where the project's organization was mmodihd headed officially
by IUCQO's provost. Also the donor's policy about the financial respiditsiof the Finnish
NGO affected to the implementer's role: | was responsiblthéproject to the NGO and the

same time | could not lead the project officially because of the donor's policy.

Above mentioned dilemma affected the project's practical impieahen in the beginning. |
spent some of my working hours for doing the work that belonged to othesnpet in
IUCQO's organization like bidding invitations (Chapter 5.1.4). This wasnél to be too
difficult and time consuming in practice. Later the implementagwoocess led to the
conclusion that the chosen technology should be sustainable also tdéghmoalonly
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financially (Chapter 5.1.6). This means that there has to be erloogh knowledge to

maintain technical solutions and it is better to use available local materials

The role of current infrastructure and physical environment should nahderestimated
during the planning and implementation processes. It was learndddltatantity and quality
of the available background information varies and that can affetitet implementation
process significantly (Chapter 5.1.6). For example, it was not podsibfget proforma
invoices in advance for wiring work due to the lack of floor plansduliteon the electricity
cabling was found to be poorly made and the grounding was not operatiomahy areas of
the buildings. The lack of the needed grounding made UPS units oteobvious technical
solutions against electricity problems, useless. The physicalroenvent (security,
temperature, floods etc.) have to be analyzed carefully in ady@hegpter 5.1.8). This was
learned during the implementation process in the library, when tisewiare replaced with
the air condition units and the security had to be improved through cormstractivities and

security procedures.

The fluctuation in exchange rates can have significant impact téotigeprojects if their
budgeting has to be done for several years in advance (Chapter 83.8pllar is the most
commonly used currency when worldwide ICT companies are pricgiggdroducts. This is a
problem when the US dollar based budget has to be converted to otlercguior the
approval. Fortunately fluctuation of the exchange rates gave apaasipact to this project

and its financial resources increased.

When the options for the library DBMS were explored, it wasnkxduthat the open source
software was not commonly used in Tanzania (Chapter 5.1.8). The reagbe ®tuation
was the widely spread illegal copies of commercial softwkrevas also noted that the
graduated students were employed better with the knowledge of timecoial software than
the open source software. Therefore the role of the open sourcarsoftras limited only to

the server computers.
The use of new technology can create new requirements in tlibenoif the implementation

of the project which had not been taken into account earlier (Chapter. FHi&happened

during this project, when the journalists realized how useful tool the internebmthgm.
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The third sub-projediCT Department and its budget was aimed mainly to guarantee the long-
term functionality of the on-going investments (Chapter 5.2). ICT rtiepat was organized
as stated in FPP during the research period 2000-2004, but its dutgesligietly different
from those planned in IPSP. IPSP introduced the idea of an indep&wiaputer Science
Department aiming at a degree level education in ICT area,tHmsit plan was not
implemented. The statistics in Chapter 6.1.3 show that the impleini€eorganization was

fully employed in academic year 2004/2005.

The most important lesson learned during the implementation proté€3 organization
was that it is a long term procedure (Chapter 5.2.2). It wagiqaty impossible to hire
specialists to an institution which located in remote area ofi¢hreloping country. The best
option was to educate current employees and students to meee¢dse Heis kind of process
required assistance from the co-operation partners who were not boung tshoritterm
results. This long-term commitment is important to recognizenvdemding expatriates to
serve the co-operation partners. Short-term volunteers are imptotaspecific projects,
when their expertise can be transferred to locals, but moreldstigg effects and more
sustainable development is gained when an expatriate commits to seaesagrgice.

The funding problem of ICT was solved in 2002 by adding Student Computes#\&ee for

the student's yearly payment (Chapter 5.2.1). The evaluation of théunse(Chapter 6.1.4

and Annex F) shows that the level of Student Computer Accessdnotlenough in 2004
to cover all ICT costs of the college. The situation would have be&er, in terms of

sustainability, if IUCO would have increased the fee on the demaedeld The budgeted fee
should have included the salaries of ICT personnel and the fund festiments needed to
keep ICT facilities on the up-to-date level.

The fourth sub-projectnternet Connection was aimed to fulfill the goal of whole IPSP
(Chapter 5.3). This goal was reached when IUCO got 128/64 Kbps (download/gleeest)
landline link to the internet in August 2002. It was not defined exaekigt this sharing
meant in the agreement, but it was known that some interneticeéésd in Iringa city center
were using the same bandwidth as IUCO between ISP's headdgudritega and the internet.
IUCO had more than 100 computers connected to its bandwidth in 2004 andirtiatees
average download speed was about 600 bytes/second/computer, if 20% ohrleeted

computers were sharing the bandwidth in same time period. Thiggavesamation does not
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give the whole picture of the situation, because the transfer caitl drop to 100
bytes/second/computer during the peak hours in the afternoons (alints abnnected
computers were using the connection). Even though these figurespezise, they show
that the bandwidth was not sufficient for IUCO. A way to estinthé needed bandwidth is to
allow the same bandwidth per computer as traditional modem userggh@bé Kbps). This
basic information together with the above mentioned estimation pipab>amately 20% of
the connected computers were using the bandwidth in the same tiod geres the speed

range 512...1024 Kbps for the desired downlink speed in year 2004.

The communication between the people from different cultural backgrosiredghallenge.
The differences between communication cultures and insufficientdgegkills can affect to
the outcome of the co-operation process (Chapter 5.3.2). For examplestimelenstanding
between two personnel affected IPSP in a way that three indeyesadigtions to the problem
changed to the steps for implementation. The difficulties werelastan this project because
of the long-time presence of the other foreigner. Without thigsould have turned the

implementation of the internet connection even more complicated than realized.

The third research question was: Was IPSP successful imnelatthe expectations of Iringa
University College? The evaluation of the implementation of FR#epr that it was
successfully implemented in the research period (Chapter 6).itAlss shown that the last
phase of the IPSP is continuing process, not something that withfiemented totally at
some point in the future. In spite of the successful implementati@R Ifad a serious
weakness in it. The area called Institutional Capacity Buildidghdt mention anything about
ICT facilities needed for the college's administration. Tack affected all plans that were
derived from it in terms of ICT. IUCO developed this area Vitlg during the years 2000-
2004. IUCO bought some new computers and printers for staff, but on the softwarkdeyel t
is no difference compared to years 1999 and 2004. All financial infemastudents'
information, assessments, timetables etc. were recorded innfiledividual computers, not

centralized databases.
The consequences of this weakness can be easily seen in the plammepcudf IFIP. All

sub-projects were planned to develop ICT facilities for educationad there was no sub-

project aimed to improve those facilities for the administration.
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Also it can be seen that the number of facilities planned and irepteh was insufficient to
meet the requirement of the growing student body as explained pteCléal.1. The reason
for this underestimation of the size of the student body is clehdwn in Figure 6 (p. 21).
The estimation based on the years 1998-2000 predicted that the studentoloddigrow by
20% per year, instead of realized 30%, and this growth predicted about 500 studéiBor |
instead of actual 670 for the academic year 2004/2005.
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8. Lessons learned

The last research question was: What can be learnt from PI8Ryer context? The answer
can be found through the trends that hinder the use of ICT in developingiesu(it)
available resources, (2) climate and environment, and (3) people ana.ciley all have
been noted in research literature and they are found in thigalessesawell. Therefore, it is
obvious that the successfulness of a development project depends on tremead$ito a
question: how is it possible to minimize their impacts to developing projects?

(1) Normal project planning involvean analysis of needed recourses and there is no
difference between developed and developing countries in this. $eissebvious for an ICT
professional that without certain amount of resources (personnel, fungstes impossible
to implement any kind of ICT project. This planning procedure is aimml all countries and

due to this reasons more precise analysis in not needed here.

(2) The climate and environment varies in different countries anccam@&ot underestimate
their impact on an ICT project. In a developed country, the indoor hymieimperature and
level of noise are well planned and controlled by others than ICEgwiohals. This is most
likely not the case in a developing country and one has to analyzenipact on ICT
equipment. Devices that protect ICT items against electii#akdowns work only if the
grounding of the electricity wiring is done properly. Becauséhisf, one has also to know,
how the changes of seasons affect the functionality of groundmgd@itional surprise to an
ICT professional can be various insects and small animals dhaharm, for instance the
cables. There may be a need to rewire the local area ketwelectric cabling unless they
have been correctly protected.

The general level of infrastructure varies greatly in daéffiirareas; therefore the local know-
how is important. Additional questions when planning an ICT project arengtance how
often there are power cuts, or is there electricity availablall. Or, how unstable the
electricity is, what is the level of know-how of local constous, are there local ICT
professionals available? How to organize the support of investnisrite? intended purpose

of ICT realistic also from the perspective of the investor?
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The above mentioned questions are very concrete and tied to a eisting physical
environment. Learning them and paying adequate attention to them wéremngl and
implementing and ICT project in a development country is, in my urahehisig, the first step

in the process of enculturation and contextualization.

(3) However, considering the physical realities alone is muugh when aiming at
contextualizing ICT. What has so far been lacking in ICT developprefgct planning is the
anticipation of the impact of cultural stress on a project, eifabat belongs to the third
group (people and culture). For instance, when an expatriate is bortegmoon phase, it is
quite likely that he/she makes very optimistic plans, is perhapsmtesiastic, and sees the
possibilities and potential in too bright light. Crisis phase agasnamaopposite effect, and
may also promote such negative actions and attitudes, that harmmstancde human
relationships to the local partner — this is something that hges lafluence on the success of
a project in a developing country where human relations are one ahdke important
societal values. More realistic and permanent foundation for a pisjeceated by going

through all the phases until the adaptation.

Moving to and living permanently in a foreign culture is a challetsgdfiand one should not
underestimate the stress it generates. My adaptation in Tari@akinearly four years even if
the first year was relatively easy: everything was reavd exciting, and, for instance
Tanzanian nature is unique and people hospitable. However, the attractiogetily fades
away in time, and true adaptation begins after that. The mosermialg part of this is to
learn to understand different value systems: which parts af gan values are of little
importance in another cultural environment, and which values again alemsentary that
you can not reject them. This becomes crucial especially inaéthuestions. People, their
values, traditions, beliefs, religions, family ties etc - the whehlity of human society - has
to be learnt and appreciated genuinely if we want to particgratecollaborate in the field of
development work, education and ICT in such a way that it truly and pemntiya promotes

positive changes in a society.

Another important factor that has not been fully understood in the ittarandevelopment
co-operation is the different role of a long-term missionary coetpao short-time
development consultant. When a consultant is involved in a development prgéetr hole

is seen as a facilitator who needs to empower the local pattheranage and implement the
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project by themselves. Also his/her working period is in masés only couple of years, and
his ability to contribute to the project depends on, on which stageltoiral stress he/she is.

In that sense, his/her role is inevitably one of an outsider.

However, when a mission agency sends an employee, the expectati@mt s/she can
commit him/herself at least for 10 years time and thus thepdecomes an integral part of
local community and is not seen merely as a facilitator, butngrlogee. Therefore, it is
natural that a missionary should have all the opportunities to plan, mandgmplement a
project as any other local partner would do, without the need to cahseahehow for the

sake of his/her foreign origin.

Value systems are always present when we implement pfagtmacts, especially when
acting partners come from different cultural backgrounds. Unaelisig this on a deep level
Is very important for the success of the project, and it is omyiction that knowing about
different values and understanding them are two clearly seghnaggs. Even if the cultural

adaptation process explained in Chapter 2 is always personal and iafjividiare to say that
it is not possible to go it through in less than three years.cCldiis is not based only on my
personal experiences during the researched process, but also aeg@cdEELM introduced

in Chapter 5.1.1.
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Annex B: Location plan
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Figure B. 1 Sockets and cabinets, location plan for the administration building.
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Figure B. 2 Sockets and cabinets, location plan for the library (first floor).
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Annex C: Topology plan
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LAN topology/devices in the administration building
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Annex D: Implemented topology (in the end of 2004)
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Annex E: Materialized investments and procurements

the Finnish government funded project

in

[A5: Tnvestments and procurement

Investments Source Number and Unit Freight, etc. | Total
quality of units Cost costs
Year 2001
Computer laboratory
Equipment, machinery, and materials:
Server computer, Compag D300 PIV 1.6GHz CyberCom Tanzania Ltd 1 1888
*256 MB, 40 GB + 20GB, CD-ROM + CDR IDar es Salaam
Workstation, Compaq D300 PIV 1.6GHz CyberCom Tanzania Ltd 21 26 736
*128MB, 20GB, CD-ROM IDar es Salaam
*Windows XP Professional English Intl.
Accessories 3700
* APC 1KVA Smart UPS CyberCom Tanzania Ltd 2
*APC 650VA UPS IDar es Salaam 10
*HP LaserJet 1200 printer CyberCom Tanzania Ltd 1
*3Com 24-Port 10/100MBPS Hub [Dar es Salaam 1
* Extension cords Amani stores/Iringa 11 114
Basic installation is included in the prices
Total costs 200 $32 638
Bank charges year 2001 $307,5
The funds for the year 2001 (USD 29920;- = FIM 200 0 00;-) have all been used in this phase.
The extra funding (USD 3025,5) that was needed to im  plement this phase was taken from the year 2002 bud  get.
Year 2002
The funding received in year 2002: EURO 34376 = USD 31 600 => USD/EURO = 0,91925 $31 600
The extra funding (USD 3025,5) that was needed to imp  lement the year 2001. $3025,5
Investments
Server computers for Administration building and Li brary
Compaq ML 310T Server CyberCom Tanzania Ltd 3 3900 11 700
“- PIV/2.0GHz/512MB/18GB/17" monitor/CD-RW
DAT Drive 12/24GB CyberCom Tanzania Ltd 1 850 850
APC 1000VA UPS CyberCom Tanzania Ltd 3 470 1410
$13 960
LAN for Administration building and Library
Swithes 24-port CATS Tanzania Ltd. 8 305 2440
Swithch 8-port CATS Tanzania Ltd. 1 95 95
APC surge protector CATS Tanzania Ltd. 4 50 200
CatSe 305m UTP cable CATS Tanzania Ltd. 2440 0,21 520
Double sockets CATS Tanzania Ltd. 50 13 650
Base boxes CATS Tanzania Ltd. 50 0,84 42
Speedlan 9101 wireless router CATS Tanzania Ltd. 2 1417 2834
Installation kit 100 outdoor for Speedlan 9101 CATS Tanzania Ltd. 2 248 496
Compagq wireless LAN for library with 1 wireless access point and 5 wireless PCI adapters CATS Tanzania Ltd. 1 1560 1560
Cabinets for LAN Felix Mandela Furniture Mart 1 20 20
Trunking cables, screws, congrete plugs and tools for wiring Amani stores/Iringa 1 277 277
Freight from Dar es Salaam to Iringa 1 160
160 $9 294
Other investments
- Covers for 22 computers (IT laboratory) Kabeya Gen Enterprises 1 67 67
- APC UPS units for Internet laboratory CyberCom Tanzania Ltd 6 10 1200
10 $1277
Investments Grant Total $27 557
EURO: 29977
Construction activities:
IT laboratory in Administration building
Enhanced physical security.
- Grilling computer room doors Iringa Steel and Metal Works 1 231
- Grilling computer room windows Iringa Steel and Metal Works 1 1733
IT Laboratories and computer centre in Library
Enhanced physical security and wiring (electric)
- Renovation of computer laboratories Chang"a building contractors 1 1534
- Grilling the doors from Computer Centre and Internet laboratory Iringa Steel and Metal Works 1 441
$3939
Construction activities Grant total $3 939
EURO: 4285
Bank charges year 2002 $128
EURO: 140
Total funding used from year 2002 budget $31 624
EURO: 34 402
The extra funding needed: (this was taken from the  year 2003 budget). $24
EURO: 26



Year 2003

The funding received in year 2003: EURO 41051,57 = USD 44660 => USD/EURO = 1,08789 $44 660
The extra funding (USD 24) that was needed to imple  ment the year 2002. $24
Investments
Internet/multimedialaboratory in Library
Workstation, Compaq D300 PIV 1.6GHz CyberCom Tanzania Ltd 12 1200 14 400
* 256MB, 40GB, DVD-ROM, 17" monitor, Mouse, Keyboard /Dar es Salaam
*Windows XP Professional English Intl.
APC 650VA UPS 12 120 1440
$15 840
Server computer for library management system
Compag ML 310T Server CyberCom Tanzania Ltd 1 4700 4700
“- PIV/2.0GHz/512MB/3*36GB/17" monitor/CD-RW /Dar es Salaam
- DAT Drive 20/40GB
ATA disk 40 GB 3 225 675
HotPlug disk 36GB 3 370 1110
HotPlug Cage 1 550 550
Spare SCSI disk 1 425 425
APC 1000VA UPS 1 430 430
$7 890
Circulation/Firewall workstations
Clone computer PIV 1.8GHz ATMA Electronic&Software Ltd./ 2 1619
* 256MB, 40*2GB, CD-ROM, Mouse, Keyboard Mbeya
Barcode reader Computer Connection Ltd. 1 350
$1 969
Software licenses
Software to 2001 project 2003) CyberCom Tanzania Ltd 1 1373
/Dar es Salaam
$1373
Library DBMS/Koha
Installation, modification, software delivery and travelling costs 4 C Center/Jyvaskyla, Finland 1 11 000 11 000
$11 000
Other investments
Laser printer HP 4200 CyberCom Tanzania Ltd 1 1100 1100
$1 100
Investments paid by IUCO and invoiced from the proj  ect
Computer supplies CyberCom Tanzania Ltd 1 684 400
Cabinets for LAN Felix Mandela Furniture Mart 1 188 400
AC units for computer lab and Computer Center Dallas Investment 1 2 740 000
A shelf for Computer Centre Felix Mandela Furniture Mart 1 130 000
TSH: 3742800 rate: 1094.72 $3419
(NBC 31.3.2004)
Investments Grant Total $42 591
EURO: 39150
Construction activities:
Constrution activities paid by IUCO and invoiced fr om the project
Fabrication and fixing of door and window grills to the IT service center Iringa Steel and Metal Works 1 400 000
Renovation for computer room Chang’a building contractors 1 166 890
Installation of the AC units Chang’a building contractors 1 378 000
Rehabilitation of the computer lab in the library Chang’a building contractors 1 435 000
Partitioning Computer Center for securing the servers Ropert Mwambeje 1 115 400
For protection of LAN cables Felix Mandela Furniture Mart 1 34 000
Securing windows in library Chang’a building contractors 1 180 000

TSH: 1709 290

rate: 1094.72 $1561
(NBC 31.3.2004)

Construction activities Grant total $1 561
EURO: 1435
Bank charges year 2003 from A3 $65
EURO:! 60
Auditing charges from A2 $600
EURO: 552
Total funding used from year 2003 budget $44 817
EURO: 41197
The extra funding needed: (this was taken from the year 2004 budget). $157
EURO: 145
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Internet Costs

Annex F: ICT expenses in academic year 2003/2004

Monthly connection charges 720 000
for a year 12
Total connection costs 8 640 000
Paper Costs
Number of Students 580
Times, pages per academic year 240
Pages per academic year 139 200
Divided by, 500 pages per ream 500
Reams per term 278
Times, cost per ream 4 200
Total paper cost 1167 600
Toner Costs
Number of pages per academic year 139 200
Divided by, pages per cartridge 2 500
Number of cartridges 56
Times, cost per cartridge 110 000
Total toner cost 6 160 000
Total Internet/Printing Costs 15 967 600
Divided by Number of Students 580
Internet/Printing Costs per student 27 530
Personnel Costs
Salaries for 4 ICT personnel 11978 832
Total personnel cost 11978 832
Maintenance
Spare parts (hard disks, mice, power supplies etc) 555 800
Repairing ICT items (printers, photocopy machines etc.) 860 000
Other expences (hiring of external machines) 285 000
Total maintenace costs 1 700 800
Investments
ICT items (computers, monitors, UPS units etc.) 13468 731
Radio Studio Project 3571872
Other investments (disketts, cds, etc.) 225 000
Total investment costs 17 265 603
Total Personnel/Maintenance/Investment Costs 30 945 235
Divided by Number of Students 580
Personnel/Maintenance/Investment Costs per students 53 354
Total ICT costs per student
Internet/Printing Costs per student 27 530
Personnel/Maintenance/Investment Costs per students 53 354
Total ICT costs per student in academic year 2003/2 004 80 884
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