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Chapter 1

Preface

ITC Situation in Tanzania
Administrative structure of Dar es Salaam
Preface
The experimental work of this master thesis was carried out in UCC, University Computing Centre Ltd, a limited liability company; wholly owned by the University of Dar es Salaam, Tanzania. UCC was originally established to offer lectures in all computer related courses, to conduct researches in informatics and to provide computing services and consultancy in ICT to both the university and the rest of the country. UCC is acting as a competency centre, promoter and multiplicator of Tanzania’s ICT development and is committed in enforcing the national ICT policy. According to the enhanced emphasis that the Tanzanian Government is putting in the utilisation of e-Governance UCC, it strives to act as reference consultant and solution provider for the pubic agency.

The objective of my work is to review the current state of ICT resources at City Council and the three municipalities of Kinondoni, Temeke and Ilala, assess the information needs of the local governments and map the way forward with regard to ICT development and deployment. 

After reviewing recent government developments for establishment of an ICT infrastructure and information systems relating to Local Government Authorities, I prepared a draft framework for implementing e-Government for local authorities in Tanzania and conducted a case study in the application of the proposed framework for the City of Dar es Salaam.

During my experimental work, I had to face the following challenges:

1. Lack of the official approval of the e-Government project for the City of Dar es Salaam from the decision makers. 

The approval for e-Government projects up to date has been done only in the respective local authority, municipalities or city council. 
Since the services offered to the citizen from the different municipalities are practically the same, there is also no reason of independent development of different solutions. This fragmentation of the e-Government project is intrinsically inefficient, just regarding repetition of efforts, ignorance of already existing solutions, duplication of licensing costs, difficulty in supporting the many island solutions, higher personal costs and practically no possibility of effective communication and data exchange between different public agencies.

UCC strives the promotion of a coordinated e-Government project for all local authorities in the city of Dar es Salaam, but has not the decisional power to approve it. One of the aim of this master thesis is to be inserted in a proposal for potential donors in order to animate such a coordinated e-Government effort.

The framework suggests the steps to follow in implementing e-Government and is still valid. Since the decision makers had not approved the e-Government project, in my case study I had to stop following it relatively soon, at the step “setting up the e-Government project, official announcement, appointment of the e-Government team” of the first phase. I anticipated the work in the following phases, but the situation was not at best: neither the members of the e-Government team had been freed up from his day-to-day responsibility nor any financial resources had been allocated for this project. Without this clear commitment from the decision makers, my work has been limited in the collection of data and recommendation of a cost effective strategy for he implementation of e-Government.

2. Time constraints

Typical e-Government projects need years to be performed and involve a team of dedicated employees. The limited time at my disposition compelled me to concentrate to some main aspects 
3. Changes due to the Local Government Reform Program

During the case study, all local administrations had to undergo reorganisations in the frame of the Local Government Reform Program (LGRP)
. In particular, the following two changes had affected the e-Government project: 

1. Kinondoni and Ilala municipalities: the ICT division has been recognised as an independent unity

2. City Council: The existing independent ICT division has been incorporated in the “Planning, Statistic and Follow up” unit.

This is not only a formal difference of the management line followed, it is rather more a basic decision on which will depend approved budget and allocated human resources. The disappearance of the ICT independent unit in the City Council is in countertendency from the strong commitment of the central government towards the facilitation of the usage of ICT and shows how the decision makers still are not sensitised on the importance of this powerful development facilitator.

4. Difficulty in the collection of information

Collecting information has proved to be very time-consuming. On one hand, this is related to the previous point: since no personal had been dedicated for the project, so the contributors to the research had to do so in their free time. On the other hand, not all the time I noticed the cooperative attitude which would have been needed from representatives of the public administration. 
1.1. ITC Situation in Tanzania

Tanzania is the largest of the East African nations, with an estimated population of 33 million of people, of which 50% is living below the poverty line

. The East African country has developed a stable and peaceful environment with a considerable record of economic reforms and clear commitment towards modernisation in the public sector. Tanzania was among the first African countries that was committed to telecommunication sector reform. The Central Government has recognised the important role of ITC in particular for the development of the country :

“Since ICT is a powerful development facilitator, the Government will embrace ICT as an integral part of its development strategy and empower all citizens to use it to fight poverty, ignorance and disease so as to improve the quality of their lives.”

This is the latest development and marks a noticeable success in the process of paradigmatic changes which from the early government attitude of autochthony a self-reliance (Prohibition Order on Electronic Computers and Television Sets, 1974) achieved through various adjustments since the early nineties in policy, regulatory and commercial facets, both macroeconomic and within ICT’s converging sectors. 

Despite the rapid improvements of Tanzania’s economic environment there is still a very evident inequality of distribution. ICT is still concentrated in Dar es Salaam with little deployment or access in other urban centres or in rural Tanzania. In general, there is a shortage of well-qualified professionals of ICT in Tanzania.
Tanzania nowadays is highly committed in the restructuring of its public sector with the introduction of e-Government. This term indicates the utilisation of ICT technologies to improve the public administration and allow electronic interaction with the citizens
1.2. Administrative Structure of Dar es Salaam

Dar es Salaam has a unique status, being the major City of Tanzania, its major port and the centre of Government administration, industry, commerce and banking activities. Despite of the Government’s decision to move its capital to Dodoma in 1973, the vast majority of federal government employees have remained in Dar es Salaam and most major political figures maintain residences here, making Dar es Salaam de facto the current capital 
[image: image1]
Figure 1: Dar es Salaam region and its three districts: Kinondoni, Ilala and Temeke
Courtesy Dar es Salaam City Council

of Tanzania. In January 2005 the population of the city has been estimated to be 2.700.000.

The city of Dar es Salaam is the capital of the region of Dar es Salaam, from which it is administratively distinguished. The city is governed by a City Council administration, headed by the Mayor of Dar es Salaam. 

The region is one of the 27 regions of the United Republic of Tanzania and is governed by the Regional Administration headed by the Dar es Salaam Regional Commissioner. This region is divided into three districts, namely the Municipalities Kinondoni, Ilala and Temeke governed by the respective Municipal Councils 

Each district is headed by a District Commissioner. The districts are divided into divisions, which are in turn divided into wards. Wards are divided into villages in the case of rural areas and streets in the case of urban areas. At times the villages are divided into hamlets which are the smallest units.

The Dar-es-Salaam City Council and the three Municipalities operate in the same jurisdictional areas having different competencies.

The responsibilities of the municipalities include:

· Maintaining peace and security of residents as well as that of public and private properties;
· Providing social and economic services to their residents;
· Taking measures to improve and accelerate performance of key sectors of the local economy notably, commerce and industry;
· Improving and maintaining quality services in health, education, culture and entertainment for residents; and
· Creating conditions conducive to poverty reduction and assisting the youth, elderly, disabled and other disadvantaged groups to be productive in the economy.

The municipalities provide the following services: 

council affairs, health, solid waste management, infrastructure including roads, natural resources, trade and informal sector development, urban development, legal issues, education, culture, agriculture and livestock, water, cooperative development, community development information and communication technology development.

The City Council is responsible for issues spanning over the whole city: 

fire brigades, construction, waste management, finance, administration, health services, urban planning, environment, transport, planning and statistic. 

Chapter 2
Assessment of the ICT infrastructure

2. Assessment of the ICT infrastructure

2.1 Kinondoni Municipal Council

2.1.1. Network Plan of Kinondoni Municipality

Kinondoni utilizes UTP cabling, 64 MB Link, TCP/IP protocol. The external provider is COSTECH, which provide one channel of VSAT at 11 Mbps
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Figure 2: Network plan for the Kinondoni Municpality

2.1.2. IT Structure Analysis of Kinondoni Municipality

As part of the activity “Surveying the existing ICT infrastructure, IT plans and in-house standards” I proceeded in the IT structure analysis for the different local authorities. The aim is to prepare a list of the existing and planned IT systems in tabular form. a unique name for the IT system, noting down particularly the following aspects.

· description (type and function),

· platform (e.g. hardware architecture/operating system),

· number of IT systems included in each group,

· installations site of the IT-system,

· status of the IT system (operational, in test stage, in planning stage)

· user/administrator of the IT system.

It is then important to reduce the complexity by identifying groups of similar assets and assign to each group a name, (In this case study the names are S1, S2, S3, C1, C2, C3… C13, N1, N2, N3, P1) 

For the description of the used methodology the author refers to the IT Baseline Protection Manual

Table 1: IT structure analysis of Kinondoni Municipality

	
	Description


	Platform
	No.
	Hardware characteristics
	Status
	User(s) / Admin.

	S1
	Mail server
	Windows NT
	1  
	Pentium 3

20 GB HDD

262 MB RAM
	Opera-tional
	U: employees

A: IT Section

	S2
	Database and application server
	Windows 2000 Professional 
	1
	Pentium 5

40 GB HDD

524 MB RAM
	Operational
	U: database administrator
A: IT Section

	S3
	File server
	Windows 2000 Server
	1
	Pentium 3

8GB HDD

128 MB
	To re- deploy 
	U: employees

A: IT Section

	C1
	Clients for ITU, Legal, CIUP, SDP & Planning.
	Windows 2000  Professional 
	6
	Pentium 4


	Opera-tional
	U: employees

A: IT Section

	C2
	Clients for ITU, Legal, CIUP, SDP & Planning
	Windows 98
	3
	Pentium 3
	Opera-tional
	U: employees

A: IT Section

	C3
	Computer pool, Clients for Cooperative, Works & Community Development 
	Windows XP
Windows 98
or Windows 2000  Professional 
	13
	1xPentium 1

3XPentium 2

6xPentium 3

3xPentium 4
	Opera
	U: employees

A: IT Section

	C4
	Clients for education
	Windows XP
or Millennium 
	3
	1xPentium 1

2xPentium 4


	Opera
	U: employees

A: IT Section

	C5
	Clients for Lands
	Windows XP
or Windows 2000  Professional 
	9
	3xPentium 3

6xPentium 4
	Opera
	U: employees

A: IT Section

	C6
	Client for Store, Agriculture & Livestock
	Windows 2000  Professional 
	5
	2xPentium 2

3xPentium 3

5xPentium 4
	Opera
	U: employees

A: IT Section

	C7
	Clients for Health
	Windows 98
or Windows XP 
	6
	2xPentium 3

4xPentium4
	Opera
	U: employees

A: IT Section

	C8
	Clients for the DC-BLOCK (Administration, Trade & Finance)
	Windows 98
	3
	3xPentium1
	Opera
	U: employees

A: IT Section

	C9
	Clients for Epicor Application
	Windows NT 4.0
	5  
	Pentium 3

20GB HDD

128 MB RAM
	Opera
	U: finance dept

A: IT Section

	C10
	Clients for the MUNICIPAL HALL (Director, Mayor & Committee clerk)
	Windows 2000  Professional 
	7
	1xPentium 2

3xPentium 3

3xPentium 4
	Opera
	U: employees

A: IT Section

	C11
	Clients for 

Mwananyamala (Survey, Waste Mng. & KICAMP)
	Windows 98
	3
	1xPentium 3

2xPentium 4


	Opera
	U: employees

A: IT Section

	C12
	Clients for the hospitals
	Windows 98
	3
	1xPentium 2

2xPentium 4


	Opera
	U: employees

A: IT Section

	C13
	Clients for the wards
	
	13
	1xPentium 2

12xPentium4
	Opera-tional
	U: employees

A: IT Section

	N1
	Switch  
	Switch
	5
	
	Opera-tional
	A: IT Section

	N2
	Hub
	Hub
	3
	
	Opera-tional
	A: IT Section

	N3
	Firewall
	Firewall
	1
	
	Opera-tional
	A: IT Section

	P1
	Printers
	
	35/
40
	
	Opera-tional
	A: IT Section


2.1.3 IT Applications of Kinondoni Municipality

Table 2: IT application on Kinondoni Municipality

	Application no.
	IT application information
	Software
	Criticality
	No.
of users
	S1
	S2
	S3
	C1
	C2
	C3
	C4
	C5
	C6
	C7
	C8
	C9
	C10
	C11
	C12

	A1
	Epicor   
	Ext. devel.
	H
	6
	
	X
	X
	
	
	
	
	
	
	
	
	X
	
	
	

	A2
	LGMD (*)
	Ext. devel.
	M
	2
	
	X
	X
	X
	X
	X
	
	
	
	
	
	
	
	
	

	A3
	Plan Rep (*)
	Ext. devel.
	M
	2
	
	X
	X
	X
	X
	X
	
	
	X
	
	
	
	
	
	

	A5
	MTUAH MIS (at health fac
	Int. devel.
	H
	7
	
	
	
	
	

	A7
	Asset Register System
	Ext. devel.
	H
	2
	
	X
	X
	
	
	
	
	
	
	
	X
	
	
	
	

	A8
	Business Licence  IS
	Ext. devel.
	H
	2
	
	X
	X
	
	

	A9
	Education Inform. Syst.
	Int. devel.
	M
	1
	
	X
	X
	
	
	
	X
	
	
	
	
	
	
	
	

	A11
	Loan Manager DB
	Ext. devel.
	H
	3
	
	X
	X
	
	
	X
	
	
	
	
	
	
	
	
	

	A12
	LIS CAD
	Standard SW
	L
	
	
	
	
	X
	X
	X
	
	
	X
	X
	X
	
	
	
	

	A13
	ArcView GIS
	Standard SW
	L
	
	
	
	
	X
	X
	X
	
	
	X
	X
	X

	A14
	Auto CAD
	Standard SW
	L
	
	
	
	
	X
	X
	
	
	
	X
	X
	X
	
	
	
	

	A15
	Office Application
	Standard SW
	L
	
	
	
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	A16
	Municipal Prospect
	Standard SW
	L
	
	
	
	
	X
	X
	X
	
	
	
	
	X
	
	X
	X
	X


Table 2 contains important information, as the name of the available application for the Kinondoni Municipality, their criticality, if it is a standard software, external or internal development, the number of users and in which of the groups identified above 

The available data flow for each application and the database technology is as follows:
· A1 Sent to the database (available centrally at the City Council) or printed out

· A2, A3 Sent to the Databases, using Access and SQL.

· A4, A5, A6, A7, A9 sent to the database, using My SQL

In Kinondoni Municipality the following software have been developed for the e-Government project and is available:

· Epicor (software dealing with for financial aspects)

· LGMD (Local Government Monitoring Database, planning tool and database)

· Plan Rep (software for budgeting of rural areas)

· MTUHA, HMIS (Health Management Information System)

· HRIS (Human Resources Information System)

· Asset Register System

· Business License Information System

· Education Information System

· Property Tax

· Loan Manager DB

2.1.4 ICT Operations in Kinondoni Municipality

Organisational structure: ICT was not formally recognized as one independent unit, but de facto it was one. After the Local Government reform it has been officially established and installed as an independent unit reporting directly to the Municipal Director.

Staff: three permanent employees, three temporary employees for supporting issues, five persons to convert analog documents in the digital form, students.

Manager: Joash E. Nyitambe.
2.1.5 Remarks on the Existing IT infrastructure in Kinondoni Municipality

Kinondoni started the e-Government project in 2001
. Since then it could achieve impressive results, having developed solutions in-house or by external commissioning which cover a wide spectrum of online-capable services, listed above.

Kinondoni arose to be a model for e-Government project all around the country. Different workshops had been organized to reproduce the success in other districts all around the country, the most recent ones organized by the Commission of Science and Technology (COSTECH), the International Institute for Communications and Development (IICD) and the University of Dar es Salaam Computing Centre (UCC) in May and August 2005. 

The success experience of Kinondoni is due to the support of decision makers, particularly the Municipal Director and in the ability of obtaining adequate budgeting for ongoing maintenance and new ICT projects. This allowed to hire and retain qualified staff, the acquisition of hardware and software, the cooperation in international development projects and the efficient computer-literacy training policy.
The past and ongoing e-Government projects of Kinondoni Municipality have been taken as basis to develop a framework for the implementation of e-Government for Tanzania.
2.2 Ilala Municipal Council

2.2.1 Network Plan of Ilala Municipality

Ilala utilizes twisted pairs for the LAN (100 Mbps), TCP/IP protocol. The external provider is COSTECH, which provide one channel of VSAT at 11 Mbps
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Figure 3: Network plan of Ilala Municipality

2.2.2 IT Structure Analysis of Ilala Municipality

Table 3: IT structure analysis of Ilala Municipality

	#
	
Description

	Platform
	No..
	Status
	User(s) / Admin.

	S1
	Mail server
	Linux Fedora
	1  
	Operational
	Users: all employees
Admin: DCC (Appl. & HW)

	S2
	Database server
	Linux Fedora
	1
	Operational
	Users: one person per each dept.
Admin: DCC (Appl. & HW)

	S3
	File server
	Windows 2000 Server
	1
	Operational
	Users: employees
Admin: DCC (Appl. & HW)

	C1
	Clients for MMO, Committee Room, Finance
	Windows XP or Windows 2000
	7
	Operational
	Users: employees
Admin: DCC (Appl. & HW)

	C2
	Clients for Director, ICT Plan/Cod, Planning Office
	Windows XP or Windows 2000
	9
	Operational
	Users: employees
Admin: DCC (Appl. & HW)

	C3
	Clients for Secretary, Treasure  Computer Room, Account
	Windows 2000
	6
	Operational
	Users: employees
Admin: DCC (Appl. & HW)

	C4
	Clients for P/S Director, P/S Head Solicitor, HR
	Windows XP 
	6
	Operational
	Users: employees
Admin: DCC (Appl. & HW)

	C5
	Clients for Land Officer, Education, Archt, Natural Res., Sport and Culture
	Windows 98 or Windows Millennium  
	17
	Operational
	Users: employees
Admin: DCC (Appl. & HW)

	C6
	Clients for HOD, Auditor, GIS, Evaluation, PlanCord, Social Dev.
	Windows XP or Windows 2000
	10
	Operational
	Users: employees
Admin: DCC (Appl. & HW)

	C7
	Linux Workstations
	Linux Fedora
	1
	Operational
	Users: employees
Admin: DCC (Appl. & HW)

	C8
	Clients for Epicor Application
	Windows NT 4.0
	1 PC, 
8 termi-nals  
	Operational
	Users: employees
Admin: DCC (Appl. & HW)

	C9
	Clients for the remote sites
	Windows XP
	
	Operational
	Users: employees
Admin: DCC (Appl. & HW)

	C10
	Clients not connected to internet
	Windows XP or Windows 2000
	13
	Operational
	Users: employees
Admin: DCC (Appl. & HW)

	N1


	Switch  
	Switch
	10
	Operational
	Users: employees
Admin: DCC (Appl. & HW)

	P1
	Printers
	
	35/40
	Operational
	Users: employees
Admin: DCC (Appl. & HW)


2.2.3 IT Applications of Ilala Municipality

Table 4 IT applications for Ilala Municipality

	Application no.
	IT application information
	Software
	Criticality
	Confidentiality
	Availability
	data integrity
	No.
of users
	S1
	S2
	S3
	C1
	C2
	C3
	C4
	C5
	C6
	C7
	C8
	C9
	C10

	A1
	Epicor   
	Ext. devel.
	H
	M
	H
	H
	8
	
	
	
	
	
	
	
	
	
	
	
	
	X

	A2
	Plan Rep
	Ext. devel.
	M
	
	
	
	6/8
	
	
	
	
	
	X*
	
	
	
	
	
	
	

	A3
	Proper Tax
	Ext. devel.
	M
	
	
	
	6/8
	
	
	
	
	
	X*
	
	
	
	
	
	
	

	A3
	Skype
	Standard SW
	L
	L
	L
	L
	na
	
	
	
	X
	X
	X
	X
	X
	X
	
	X
	
	

	A4
	Messenger
	Standard SW
	L
	L
	L
	L
	na
	
	
	
	X
	X
	X
	X
	X
	X
	
	X
	
	

	A5
	VNC
	Standard SW
	L
	L
	L
	L
	8
	
	
	
	
	
	X
	
	
	
	X
	
	
	

	A6
	Net Sniffer
	
	H
	
	
	
	2
	
	
	
	
	
	X*
	
	
	
	X
	
	
	

	A7
	MS Office
	Standard SW
	L
	M
	L
	L
	na
	
	
	
	X
	X
	X
	X
	X
	X
	X
	X
	X
	X

	DB1
	LGMD
	Ext. devel.
	
	
	
	
	Not in use
	
	
	
	X
	X
	
	
	X
	
	
	
	
	

	DB2
	Ilala Munici-pality DB
	Int. devel.
	H
	H
	H
	H
	2*9
	
	X
	X
	X
	X
	X
	X
	X
	X
	
	X
	
	


For Ilala the available software is:

· Epicor 

· Plan Rep

· Proper Tax

· LGMD

· Ilala Municipality DB

2.2.4 ICT Operations in Ilala Municipality

Organisational structure: ICT was not independent but after the reform it has been recognized as an independent unit.

Staff: one permanent employee and one temporary employee.

Manager: Angumbwike Mwaitebele.
2.2.5 Remarks on the Existing IT infrastructure in Ilala Municipality

The e-Government approach of Ilala Municipality was to develop a single database serving all the departments of the municipality, having specific sessions for: Administration and Civil Service, Education and Culture, Health, Constructions and Water, Residential Areas and Land, Economical Development and Social Welfare, Waste Management, Finance and Trade.

The database is web-accessed and based on My-SQL technology.

This kind of solution presents advantages as well as very high risks. 

A single entry point for each department, uniformity of usage and easy information exchanges between departments are the positive aspects.

This solution has the disadvantage of having very high requirements on the database: Being the only for all the public services in Ilala, on one database will depend the functioning of the whole municipal council. High availability is essential, as well as a clear strategy for a disaster recovery plan.

During the time of this research the database was still being populated of data. Its performance at that time was good. The question is how will be the response times when the database will be fully functional and if the performance will still be acceptable.
2.3 Temeke Municipal Council

2.3.1 Network Plan of Temeke Municipality
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Figure 4: Network plan Temeke Municipality

Temeke utilizes twisted pairs for the LAN (100 Mbps), TCP/IP protocol. The external provider is COSTECH.

2.3.2 IT Structure Analysis of Temeke Municipality

Table 5: IT structure analysis of Temeke Municipality

	#
	Description
	Platform
	No.
	Status
	User(s) / Admin.

	S1
	Database Server (DB Valuated ProFlat Rate)
	Windows XP 2002 (SP I) Professional
	1  
	Operational
	Users: accountants
Admin:

SW: SOFTEC
HW: Micronics

	C1
	1st floor: Major, MD Office, Sollicitors, Cash, Revenue  
	Windows XP 2000  
	9
	Operational
	Users: accountants
Admin:

SW: SOFTEC
HW: Micronics

	C2
	2nd floor: Rural Dept., Economist, Planning, Auditor
	Windows XP 2000
	8
	Operational
	Users: accountants
Admin:

SW: SOFTEC
HW: Micronics

	C3
	3rd floor: conference room  
	Windows XP 2000
	3
	Operational
	Users: employees
Admin:

SW: SOFTEC
HW: Micronics

	C4
	Clients not connected to internet:

	Windows XP 2000
	6
	Operational
	Users: employees
Admin:

SW: SOFTEC
HW: Micronics

	C5
	Clients for Epicor and Proper Taxes elaboration  
	Windows XP 2000
	1 PC, 6 termi-nals  
	Operational
	Users: accountants
Admin:

SW: SOFTEC
HW: Micronics

	N1
	Switch  
	Switch
	1  
	Operational
	Admin:

SW: SOFTEC
HW: Micronics


2.3.3 IT Applications in Temeke Municipality

Table 6: IT applications in Temeke Municipality
	Applic.
 no.
	IT application information
	Software
	Criticality
	Confidentiality
	availability
	data integrity
	No.of users
	S1
	C1
	C2
	C3
	C4
	C5

	A1
	Epicor   
	Ext. devel.
	H
	M
	H
	H
	8
	
	
	
	
	
	X

	A2
	Proper tax
	Ext. devel.
	H
	H
	M
	H
	8
	
	
	X
	X
	
	

	A3
	DB Validated PRO
	Int. devel.
	M
	M
	M
	M
	3
	X
	X
	
	
	
	X

	A4
	Flatrate
	Int. devel.
	M
	M
	M
	H
	3
	X
	X
	
	
	
	X

	A5
	MS Office
	Standard SW
	L
	M
	L
	L
	25
	X
	X
	X
	X
	X
	X

	DB1
	MS SQL Client
	Standard DB
	H
	M
	H
	H
	8
	
	
	X
	
	
	

	DB2
	MS Access
	Standard DB
	L
	M
	L
	L
	3
	X
	X
	
	
	
	


2.3.4 ICT Operations in Temeke Municipality

Organisational structure: ICT is not recognized as an independent unit.

Staff: one permanent employee

Manager: Mahunda Achentalika

2.3.5 Remarks on the Existing IT infrastructure in Temeke Municipality

Temeke, the largest municipality in Dar es Salaam, still lagging behind the two other municipalities for both lack of personal and of resources. 

Given the situation, with comparatively very small efforts, it could be possible for Temeke to advance noticeably. Indeed since many solutions which are already available for the other two municipalities have already been developed and successfully deployed, by networking with the other municipalities, Temeke could take advantage of those development.

Therefore the ICT unit should be recognized in its importance, not only as a cost factor, but as a mean of efficient utilisation of resources, obtaining considerable potential to save costs. 
2.4 Dar es Salaam City Council

2.4.1 Network plan of Dar es Salaam City Council
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Figure 5: Network plan Dar es Salaam City Council

Dar es Salaam City Council utilizes coaxial twisted pairs cabling for the LAN infrastructure (transmission rate 100 Mbps) and wireless connection (D-Link routers) for the WAN infrastructure. The external provider is UCC.

2.4.2 IT Structure Analysis of Dar es Salaam City Council

Table 7: IT structure analysis of Dar es Salaam City Council
	No.
	Description
	Platform
	Numb.
	Status
	User(s) / Admin.

	S1
	Epircor Server
	Windows NT 4.0
	1  
	Operational
	Users: accountants from all LGAs
Admin: ICT team

	S2
	Mail Server
	Windows 2000
	1
	Operational
	Users: Employees
Admin: ICT team

	S3
	Application Server
	Windows 2000
	1  
	Operational
	Users: Employees
Admin: ICT team

	C1
	Clients for process payment  
	Windows XP 
	75
	Operational
	Users: Employees
Admin: ICT team

	C2
	Clients for Epicor and Proper Taxes elaboration  
	Windows XP 
	10 PC
	Operational
	Users: Employees
Admin: ICT team 

	N1
	Switch  
	Switch
	5  
	Operational
	Admin: ICT team 

	N2
	Hub
	Hub
	1
	Operational
	Admin: ICT team 

	P1
	Printers
	-
	25
	Operational
	Users: Employees
Admin: ICT team


2.4.3 IT Applications in Dar es Salaam City Council

Table 8: IT applications in Dar es Salaam City Council

	Application no.
	IT application information
	Software
	Criticality
	Confidentiality
	availability
	data integrity
	Number
of users
	S1
	S2
	S3
	C1
	C2

	A1
	Epicor
	Ext. devel.
	H
	M
	H
	H
	15
	X
	
	
	
	

	A2
	COBIS
	Ext. devel.
	H
	M
	H
	H
	7
	
	
	X
	
	

	A3
	Plan Rep
	Ext. devel.
	H
	H
	M
	H
	4 (to be 6)
	
	
	X
	
	

	A4
	Exchange
	Standard SW
	M
	H
	M
	L
	75
	
	X
	
	
	

	A4
	MS Office
	Standard SW
	L
	M
	L
	L
	75
	X
	X
	X
	X
	X


As it is possible to read in the table, the applications in use in the City Council are

· Epicor 

· Plan Rep (still not in production)

· COBIS CD Library

· Office applications

2.4.4 ICT Operations in Dar es Salaam City Council

Organisational structure: before the Local Government reform ICT was an independent unit but from August 2005 ICT has been consolidated under the Statistic Department. 
Staff: one permanent employee and approved another permanent employee, not hired yet (will be employed to the day-to-day support and for the website optimisation).

Manager: Mheziwa Bundala

2.4.5 Remarks on the Existing IT infrastructure in Dar es Salaam City Council

The City Council hosts the Epicor Server, an important application for financial aspects, to which all municipalities connect via wireless connection to run the Epicor Clients. For this reason before the reform of the local government administrations ICT was recognized an important role as independent unit.

The City Council of Dar es Salaam needs to consolidate and increase its ICT activities for two important projects, which have been proved to be urgently needed: 

1. Development of a web portal for the city of Dar es Salaam

2. Installation of a GIS 

For this reason the consolidation of ICT under the statistical unit reduce the resources available for ICT operations and in consideration of the urgent needs of development seem to be short-sighted.
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Chapter 3
Elaboration of a framework for implementing the e-Government project in the city Dar es Salaam

3. Elaboration of a Framework for Implementing the e-Government project in the City Dar es Salaam
In order to elaborate a framework for the implementation of the e-Government project in the four local authorities of Dar es Salaam, the author has proceeded first with the investigation of the methodologies utilised in earlier e-Government projects in Dar es Salaam. Strengths and weaknesses have been identified. Furthermore the author has adapted the e-Government Manual of the German Federal Office for Information Security (BSI)
 to the Tanzanian needs. 

3.1 Framework Applied for the Development of Kinondoni e-Government project

The e-Government project for Kinondoni started in November 2001 with the workshop on the application of ICT for improved governance in Kinondoni Municipality jointly facilitated by COSTECH and IICD. Since then Kinondoni could reach impressive results especially was able to provide solutions for the following departments: Health, Finance, Education, Human Resources, Trade and Industries and Planning, Statistic and Follow-up. In the same time a concept for a Customer Relation Management system had been elaborated. 
The approach followed by the e-Government team was to divide the 
e-Government project into three phases:

1. Problem definition

2. Strategy
3. Technical execution

Accordingly for each phase, different framework had been followed
. 

3.1.1 Phase: “Problem Definition”

The services offered by the public agency are examined from the following four points of view: 

· Business

· Information

· Functionality

· Technology
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Figure 6: Kinondoni e-Government project. Phase “Problem Definition” – BIFT framework
The aim is to collect as much information as possible answering for each aspect the five questions, without thinking of technical solution for the problem (figure 6):

1. What?

2. Why?
3. How?

4. With what means?

5. When?

3.1.2 Phase: “Strategy”

In this phase a comprehensive project plan is developed, analyzing in detail the following nine points (Figure 7):

1. Idea 

2. Knowledge 

3. Drive 

4. Sharing 

5. Understanding 

6. Added customer value 

7. Alignment of interest 

8. Strategizing 

9. Prototype 

10. Scale up
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Figure 7: Kinondoni e-Government project. Phase “Strategy” – CGREPS framework
4.1.3 Phase: “Technical Execution”

An important remark of the adopted framework has been the striving to reach tangible results soon and the shortening of the analysis phase. This was needed since it was one of the first e-Government projects of a certain dimension in the country and there was still limited acceptance both from the decision makers, as well as resistance by the staff. Positive results could overcome the employees’ resistance and fears and demonstrate that the allocated founds for the e-Government project could bring immediate return in term of increased efficiency and reduction of operative costs. 

For the technical execution, the Information System Strategic Plan (ISSP) template, described in JDEV
 followed. This template divided in the following five parts:

· Organisational profile

· Information systems strategy

· ICT Solutions

· Resource requirements

· Component and investment program

Table 9: ISSP Framework adopted for the Kinondoni e-Government project

	PART I.
	ORGANISATIONAL PROFILE

	
	A 
	Department/Agency Vision/Mission Statement

	
	
	A.1
	Mandate

	
	
	A.2
	Vision Statement

	
	
	A.3
	Mission Statement

	
	
	A.4
	Strategic Thrusts and Programs

	
	B.
	Department/Agency Profile

	
	
	B.1
	

	
	
	B.2
	Current Annual Budget
	

	
	
	B.3
	Organisational Structure
	

	
	
	B.4
	Organisational Functional Chart
	

	
	
	B.5
	Designated IS Planner

	
	C.
	The Department/Agency and its Environment (Functional Interface Chart)

	
	D.
	Present ICT Situation (Strategic Challenges)

	
	
	D.1.
	Technology Profile

	
	
	
	D.1.1.
	Processing Devices

	
	
	
	D.1.2.
	Integration Devices

	
	
	
	D.1.3.
	Software Configuration

	
	
	D.2.
	Information Technology Risk Assessment

	
	
	
	D.2.1.
	Detailed Risk Assessment

	
	
	D.3.
	Information Technology Controls Review

	
	
	
	D.3.1.
	IT Control Review Results

	
	
	D.4.
	Strengths and Weaknesses
	

	
	
	
	D.4.1.
	Strengths

	
	
	
	D.4.2.
	Weaknesses

	
	
	D.5.
	Drivers for Information System Modernisation

	
	E.
	Strategic Concerns for ICT Use ..

	
	
	E.1.
	The IS vision statement

	
	
	E.2.
	The IS mission statement

	
	
	E.3.
	ICT strategic goals

	
	
	E.4.
	Summary of major functions and intended use of ICT

	PART II.
	INFORMATION SYSTEMS STRATEGY

	
	A.
	Conceptual Framework for Information Systems (Diagram of IS Interface) 

	
	
	A.1.
	The Business Architecture

	
	
	A.2.
	The information Architecture

	
	
	
	A.2.1.
	An Overview

	
	
	
	A.2.2.
	Detailed Description of Information Architecture

	
	
	A.3.
	The Functional Architecture

	
	
	A.4.
	The Application Architecture

	
	B.
	Detailed Description of ICT Projects

	
	C.
	Detailed Description of Information Systems

	
	D.
	Impact and Linkages of Information Systems

	
	E.
	Databases Required

	
	F.
	Network Layout

	
	
	F.1.
	Local Area Network

	
	
	F.2.
	Wide Area Network

	PART III.
	ICT SOLUTIONS

	
	A.
	ICT Solutions of the Information Systems

	
	B.
	ICT Preferred Features for the Information System Solutions

	
	
	B.1.
	Feature for the Information System Solution 

	
	
	B.2.
	ICT Scenario

	
	C.
	ICT Strategy for Public Access (Narrative)

	
	
	

	PART IV.
	RESOURCE REQUIREMENTS

	
	A.
	ICT Resource Requirements

	
	
	A.1.
	Hardware

	
	
	
	A.1.1.
	Processing devices

	
	
	
	A.1.2.
	Network and Telecommunications 

	
	
	
	A.1.3.
	Deployment of ICT Equipment 

	
	
	A.2.
	Software

	
	
	A.3.
	ICT Services

	
	
	A.4.
	ICT Manpower and Organisational Structure..

	
	
	
	A.4.1.
	Plantilla Positions, Number of Existing and Proposed Positions 

	
	
	
	A.4.2.
	Existing ICT Organisational Structure 

	
	
	
	A.4.3.
	Proposed ICT Organisational Structure 

	
	
	
	A.4.4.
	Placement of the Proposed ICT Organisational Structure 

	
	
	A.5.
	ICT Training Needs

	
	B.
	Other Resource Requirements

	PART V.
	DEVELOPMENT AND INVESTMENT PROGRAM 

	
	A.
	ICT Projects Implementation Schedule

	
	B.
	IS Implementation Schedule 

	
	C.
	Summary of Investment 


The methodology chosen for the e-Government project of Kinondoni Municipality has been to create user groups for the following services offered to the public:

· Finance

· Education

· Health

· Human Resources

· Customer Relation Management

· GIS

Members of the user groups were employees of the public agency working in the sector, one member of the management level and one ICT consultant. The user groups met regularly with the aim of completing the ISSP template and give input on its technical realisation. 

3.1.3 Remarks about the framework used for the Kinondoni e-Government project
The success of Kinondoni e-Government project signed very important achievement for the development of Tanzania. As first e-Government project of this dimension for the country it showed the viability and the advantages of ICT introduction in the public administration.
The involvement of the user groups proved to be a very effective approach. Through the direct involvement of users from both the operational as well ICT consultants was possible to model the processes in a very realistic way and reach fast desired results. In addition through the early involvement of the personal as active designer of the ICT solution, a very large acceptance could be reached. 
In the case of the Kinondoni e-Government project different consulting companies had been involved, and the three phases presented are actually three independent frameworks. Not much work has been done to consolidate the three methodologies. Consequently data obtained from the previous phase are not utilised for the next one, and results already reached in a previous phase were reobtained in the next phase with consumption of time and energies. 

In the praxis, the methodology used in Kinondoni e-Government project has been mainly following the ISSP Template, exposed in detail in the table 9. This methodology exposes in full detail the organisation profile and all ongoing IT projects. According to the author’s opinion, part II, III and IV could be modified to be more suitable to the existing situation. 

The methodology used for Kinondoni e-Government project has still several shortcomings: 

· Lacking the analysis of the existing needs: immediately after the description of the organisational profile the ICT solutions are listed. 

· Consideration of the budget, which is just presented at the very end in part V. But each solution implemented will strongly depend on the needs and on the available resources

· No consideration is done on needed man-power

· No prioritising is done, which does not allow to select the online-capable service to be implemented. 
· For each problem one solution is given, described with a certain level of accuracy. 

The ISSP Template is based on the simplistic assumption: one problem can be solved by only one solution and this is immediately described to a certain level of details. Actually the most complete view should be: one problem, according to the needs and the objectives of the public agency, in accordance with the available resources can be solved with one solution.

The framework as it is encourages each user group to list and shortly describe all possible ICT solutions for the specific department, without prioritisation, without selection of the first one to implement, without consideration of the allocated budget. This way the ISSP template has become a very massive paperwork, in which all online-capable service are listed and a possible solution is drafted. 

The analysis is too detailed for services which are not being implemented, risking of dispersing consulting energies to the completion of this table and too generic in the case of the services that should really be implemented, which have then to be analysed separately.

3.2 Preface to the proposed framework

As an improvement of the existing framework, the author adapted a methodology derived from the suggestions of the e-Government Project Team of the German Federal Office for Information Security (BSI)
. The systematic approach of the “e-Government Phase Plan” is very suitable also to Tanzania, a country in which the financial resources, the exiting infrastructure, the available software and ICT devices, the computer literacy is still far behind the level in Germany. 

The advantages compared to the ISSP Template is the division of the e-Government implementation process into a series of phases that build on each other both in time and as regards content. In each case this will entail important milestones being achieved, so that the implementation process can proceed as speedily as possible overall. 

The paperwork is reduced to the effectively needed solutions to implement and the steps are described in detail
. The steps are introduced systematically and subsequently, each action is described exhaustively and traceably and has been put in practice in various e-Government projects realised in Germany successfully.

The e-Government Phase Plan consists of the following six phases: 

1. Initialisation, 

2. Strategy

3. Analysis

4. High-level design

5. Realisation and test, 

6. Implementation and initial operation

Scope of this research has been to tailor the specific steps to the reality of Dar es Salaam and in the particular situation in which the author was performing her research work. It is important to note that for the practical case study significant corrections proved to be necessary, especially for the lack of approval of an e-Government project for the city of Dar es Salaam as a whole.

The phases one and the first activity of phase two could be applied to the whole city of Dar es Salaam, as made up of the four independent local authorities City Council, Kinondoni, Ilala and Temeke Municipalities, while for phase three the activities of the different departments had to be analysed in detail. According to the priorities determined in the previous two phases, one particular online-capable service had been selected and analysed. Phase four and phase six will be implemented by the e-Government team, created on the previous phases.
3.2.1 Phase 1: Initialisation.
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Figure 8: Phase 1 - Initialisation

The first phase describes how to initiate the e-Government project (figure 8). An e-Government Team is set up for this purpose and qualified for the project. The workforce should be briefed. 
How the Recommendations of the e-Government Handbook have been adapted for the Case Study:

· Since there is no work council in the public administration, the activity “information to the work council” has been replaced to the activity “information to the workforce”.

· As mentioned in the preface, it had not been possible to obtain the official approval and founding for the e-Government project from decision makers, as such the task “setting up the e-Government project, official announcement, appointment of the e-Government team” could not be completed and from that activity the author had to adapt the framework to the real situation.

3.2.2 Phase 2: Strategy.

The review conducted in Phase 2 (figure 9) is almost exclusively organisational in nature and involves the use of the corresponding tools while Phase 3 requires the step-by-step development of an IT replication of the workflows. 
The central task in Phase 2 is to identify and assess the online-capable services, bearing in mind the public agency’s objectives regarding e-Government. It is decided which of these services should be implemented.
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Figure 9: Phase 2 - Strategy

How the Recommendations of the e-Government Handbook have been adapted for the Case Study:

· To save time the author proceeded with many activities in parallel

· This phase was recommended to be applied to each department involved in the e-Government project. This has been done in this  study for the interviewed departments. In addition to that, it has been deemed useful to work out a strategy for the whole city of Dar es Salaam. For this reason the first activity “Definition of the e-Government objectives for the public agency” has been answered by the e-Government team with consideration of the whole city including all four local authorities.

The reason of this elaboration is to utilise the results in support the future approval of the e-Government project.

· The activity “Selection, exclusion and prioritisation of online-capable services, preparation of a report of the findings”, which was suggested to be at the end of the phase, in the case study has been anticipated to be at the beginning, especially for the purpose of saving time. The further analysis was carried on only for critical online-capable services. The head of each department has been interviewed and he/she gave information only for the one online-capable service which he/she deemed the most important to be developed in his department. 

This change has allowed to make the completion of questionnaires less time-consuming, increasing the responsibility of the interviewees, which made possible to get a much wider view of the needs covering all the functional departments in Dar es Salaam. This advantage has been reached without loss of information, since there is still a limited capacity to implement e-Government projects. The implementation of the most needed service for each department would already be a significant improvement. 

3.2.3 Phase 3: Analysis. 

The services identified in Phase 2 are investigated in more detail. Both the protection requirement for individual sets of data and the resulting security requirements are determined, while the processes underlying the service are investigated and opportunities for optimisation are identified. 
[image: image14.wmf]Phase 

3 

-

 

Analysis

Design of the online process

Preliminary check of legal 

framework conditions

Review of evaluation from 

Phase 

2 

with regard to 

cost and benefits

Systematic recording o

f

 process information

Identification of processes 

c

ritical to the agency 

/ 

extended recording of 

process information

e

-

Government

-

specific 

assessment of protection 

requirements

Process optimisation

Derivation of security 

requirements

Updating of the e

-

Government strategy

Briefing of all those concerned


Figure 10: Phase 3 - Analysis

Phase 3 consists of a systematic process analysis, during which the online-capable services are first subdivided into sub-processes at activity level and then combined into groups with identical activity content (e.g. advising, checking, analysing, researching, decision-making). The sequence and logical links between these sub-processes are then visualised in the form of flow diagrams. In particular, the input and output of each sub-process is identified. 
The output from Phase 3 is a high-level technical concept for all the online services that the public agency intends to offer within the e-Government framework..

3.2.4 Phase 4: High-level design. 

The information technology resources necessary to supply the e-Government services are determined, taking into account present circumstances and any possible externally usable platforms. In parallel to this, existing IT security concepts are expanded or rewritten.
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Figure 11: Phase 4 – High-level design

Phase 4 encompasses the step-by-step development of the detailed technical concept for the projected e-Government services. Here it is necessary to further subdivide the sub-processes of an e-Government service – identified within a task-related, organisational perspective in Phase 3 – until a level of detail is reached that can be directly transferred to the technical IT solution. This demands a detailed description of all the application’s functions and their interactions within the framework of an e-Government procedure. Moreover, it is necessary to define and describe in detail the interfaces between the processes. 
3.2.5 Phase 5: Realisation and test. 
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Figure 12: Phase 5 – Realisation and test
The necessary hardware is procured and installed according to the priorities that have been assigned. The software that is necessary is purchased or created and modified to the specific circumstances. The new components are integrated in accordance with the IT security concept. In addition, the necessary staff qualification measures are carried out. 

3.2.6 Phase 6: Implementation and initial operation.

After successful completion of the necessary functional tests, an IT security audit and pilot operation, the new on-line services are gradually put into operation. The implementation is accompanied by PR and marketing campaigns. 
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Figure 13: Phase 6 – Introduction and initial operation
Chapter 4

Outcomes of the application of the phase plan in the case study

Results from Phase 1

4. Results from Phase 1

4.A1.1 Information workshop e-Government and 

4.A1.2 Briefing the workforce

The author took advantage that In Dar es Salaam different workshops to sensitise decision makers of the importance of e-Governance had already been organised. This started from 1998 with the National ICT roundtable. As an action taken in consequence of those workshops, the personnel of the public administration had been briefed and informed on the needs and advantages of e-Government.

Accordingly, the activity “Information workshop for the senior manager” was transformed in the organisation of one e-Government project kick-off meeting with representatives of UCC and IT managers of all four local authorities. The workshop had been organised in UCC venues on 20th April 2005.

4.A1.3 Selection of an e-Government team and 
4.A1.5 Qualification of the e-Government team
The e-Government Team has been set up as a result of the kick-off meeting and has been composed of: 

· IT Manager of the City Council

· IT Manager of Kinondoni Municipality

· IT Manager of Ilala Municipality

· IT Manager of Temeke Municipality

· Managing Director of University Computing Centre

· The author as ICT Consultant

4.A1.4 Setting up the e-Government project

As mentioned in the preface, the e-Government project had not officially been approved, so this phase could not be performed by the author. Nevertheless the e-Government team continued its efforts in the limit of its possibilities.

Chapter 5

Results from Phase 2 in the case study
5. Results from phase 2 in the Case Study

5.A2.1 Definition of e-Government objectives for the public agency

The e-Government Team identified the objectives for the e-Government project and prioritised as follows:

Priority 1. Rationalisation, increase of efficiency and effectiveness 

Priority 2. Increase of transparency 

Priority 3. Spread available information to the public 

(events, procedures, online forms)

5.A2.2 Selection and exclusion of online-capable services

A very extensive analysis of the informational needs of the departments of the four local authorities has been performed (see Appendix A).

After this step, the e-Government team was requested to decide which service should be implemented as next. For this selection the services which are still need to be implemented in Kinondoni Municipality has been considered. Since this is the local authority in Dar es Salaam with the most advanced status in the e-Government project, it can make other achievements available also for the other local authorities and it would not be useful to implement some services which are already available.
Regarding Kinondoni the identified priorities for needed Information Systems were three:

· Document Management System (DMS)

· Geographic Information System (GIS)
· Education Management Information System (EMIS)
Other considerations like: number of customers affected by this implementation, expected advantages reachable and difficulty of realisation have been weighted. The decision was taken for the Education Management Information System (EMIS). This is also in agreement with the priorities given by the Tanzanian Central Government. 

Aim of this research work will be to elaborate an Information System which will serve both the needs of the local level (schools, District ED) as of the regional level (Regional ED) and finally of the central level (MOEC).

According to this decision, the remaining activities of the framework have been applied to the district Education Department (ED), which is the ED at the municipalities.
5.B Stakeholders for the EMIS project

A very important note should be introduced here: until now, the application of the phase plan the meaning of “public agency” has only considered to be the district level (the three municipalities and the City Council). This view is no longer sufficient, since the main stakeholders for the Education Management Information Systems are:

· Schools

· Local Government (Municipalities, District ED)

· Regional ED

· Central Government (MOEC)

When requesting an Education Management IS, the Ministry has given the first priority to the district level. Therefore the research will be extended - in the limit of the possibilities - to consider also the regional and the central government level.
As discussed in 6.A3.6, the different stakeholders have different information needs, different urgency of realisation and require a different technological and financial effort to be realised. The suggestion which the author will expose in detail on the following pages will be a modular introduction of a first EMIS solution for the needs of the ministry, called EMIS1. This solution could later get integrated and extended to the more comprehensive and powerful system EMIS2
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5.A2.3 Determination of evaluation criteria for online-capable services

In order to define evaluation criteria for potential online-capable services, the objectives of the District Education Department (ED) as defined above was then subdivided into the sub-goals
Main objective of the District ED:

Rationalisation, increase efficiency and effectiveness

Sub-goals of the District ED:
· Reduction of routine activities

· Information updated, available and easy retrievable
· Automated reports
The e-Government solution will be evaluated according its compliance to the main objective and to the sub-goals
5.A2.4 Collection of information regarding online-capable services

This has been done with the following methods:

· Evaluation of the three questionnaires answered by the three Head of the ED in the three municipalities

· Meetings with Kinondoni Municipal Educational Officer15
· Meeting with the ICT responsible for education in Kinondoni Municipality15
· Meeting with representatives of the statistical team, Kinondoni ED

· Collection of information on Tanzania education system

· Reading of publications of the Ministry of Education and Culture (MOEC)




· Interviews with Head of Teachers and teachers from primary and secondary schools

5.C Assessment of information need – Education Department, Ilala

Table 10: Assessment of information need - Education Department, Ilala
	Department
	Education Dept.
	Ilala

	Service Name
	Evaluate statistics on the number of teachers and of students at school

	Brief description

of the service
	Collect statistical data and informations on the students and on the teachers and extract reports out of that.



	Input from the customer
	Output from the public agency

	· Data from the ward education officers, which on their part collect data directly from the schools

· Monthly reports from the schools

· Data of last year

· Available budget


	· Each April the data will be reported to the Ministy of Education and Culture in the Statistical Deptartment

· Reccomendation based on school reports and budget (e.g. needed buildings, needed trining for teachers, scholarhips, hiring of new teachers…) 



	Who are the customers of the service?
	Members of the public, NGOs and public agencies

	How many customers currently use this service?
	Different public agencies, twice a year

	Is it necessary to stick to the written form?
	No

	Does the technical manager exercise any judgement?
	Yes

	Are any other internal services necessary?
	ICT Department, Finance Department, Construction Department

	Are any other external services necessary?
	Ministry of Education and Culture

	How should the service be implemented in the electronic form?

	Education Management Information System

	Are any parts of the service already provided in electronic form?

	Ilala municipal database, tables related to education

	Which additional parts of the service could also be implemented in electronic form?

	Website with informations related to school results

	What would be the main objective to develop this service in electronic form?

	To ease up the work, increase efficiency and reliability

	What are the main advantages that you expect from the implementation?

	Fast and reliable statistics

	Any problem expected if the service is provided electronically?
	Only at the beginning for the lack of computer equipment


5.D Assessment of the Information Collected by the Ministry of Education and Culture (MOEC)

During the recent years, MOEC devolved great efforts in collecting education data. Since 1985 it publishes Basic Statistics in Education on a yearly basis. A number of education data is being collected from schools using various methods such as mail questionnaires, documentary, interviews, telephone and fax/e-mail when necessary. Data processing is done electronically on the central level using COBOL Software. On the school, ward, council and regional levels it is done manually. 

Other governmental organisations, such as Tanzanian National Examination Council (NECTA), Teacher Service Department (TSD), President’s Office Public Service Management (PSM), Ministry of Health (MOH), Ministry of Finance (MOF), National Bureau of Statistics (NBS) and President’s Office Regional Administration and Local Government (PORALG) collect education data for their needs without coordinating or linking reciprocally. 

Main problems of the current situation in the information on educational data:

· The collected information overlaps in many points

· Redundant efforts and wastage of money, time and resources in the data collection

· The same identical indicator is recorded in different databases, often with different values. 

· The data is inconsistent and unreliable

· The information is very scattered: data is inaccessible or data retrieval is extremely time consuming

· As a result of inefficient data retrieval and unreliable information, even the reaction to certain indicators are initiated with delay making MOEC unresponsive to the current situation

5.A2.5 Classification and evaluation of online-capable services

Since the activity “Selection and exclusion of online-capable services” had been anticipated, the classification and evaluation had implicitly been carried on by the Heads of Department, who proposed the most urgent service to be implemented in the electronic form.

5.A2.6 Identification of Online-Capable Services
The following have been identified as the most important online-capable services for the District ED:

· Registration of schools
· Modification of data of existing schools

· Registration of pupils

· Management of teacher information
· Management of school facilities, supplies, purchasing
· Financial management of the schools
· Reports on exam results

· Reports on statistical data on the students
5.A2.7 Presentation of results of data collection 
The presentation of the results of the data collected is this publication. 



5.A2.8 Determination of requirements for online-services

The focal functions of EMIS are the collection, processing, utilizing and dissemination of educational data and information to make it available to educational stakeholders on a timely, routine, reliable and predictable basis via uncomplicated and user friendly interfaces.

The requirements for EMIS have been identified to be the following:
· EMIS should be a comprehensive user and data dissemination oriented system. 

· Must be user friendly 

· Built-in enforcement of data quality standards and practices needs to be developed (validity and accuracy checks)
· The data forms and data entry sheets should have the similar layout. The data forms will take stock of the data forms which are currently being used by EMIS unit in MOEC. 

· Data entry sheets should be simple 

· After data is put into the system, the system can automatically process the raw data into education indicators. Configurable report functions should be built in. 
· Technology based on Structured Query Language (SQL) 
· Compatibility with databases in use by other governmental organisations must be assured
· Archived documents such as information material, research papers, regulations, MOEC policies, Education Act, and other important documents should be linked to EMIS

· Usage of a customised web based data entry systems
5.A2.8.1 Data Entry System Requirements

A customised web based data entry systems based upon EMIS data structure is required. 

The principal features of such a system include: 

· User friendly data entry using a web browser either on a local intranet or over the Internet. 

· Customised tool for data import from widespread office software as Excel, Access or other.

· Compatibility with a wide range of data-sources and back-end databases 

· Ease of Navigation: use of metadata to browse through the EMIS, easily navigating with business terminology and not technical phrases.
5.A2.8.3 Performance Requirements

· The system must be available 24 hours a day, seven days a week.

· In order to be fully interactive, the system will have to be able to handle queries and display a message on the screen within a maximum of 15 seconds.

· In case of failure, a system downtime of one working day is the maximum acceptable

· The system should allow multi-users modus, the record being actualised should be locked for exclusive usage by the user which is currently performing the data modification.

5.A2.8.2.1 Information Flow Requirement for primary schools
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Figure 14: Information flow requirements for primary schools
5.A2.8.2.2 Information Flow Requirement for secondary schools and colleges

[image: image19.png]School Ward District ED Region ED MOEC Above
(Internet)
Forms filled in I
data form Data
forms
Form collected Archiving research,
and checked @ study, survey,
regulation, other
materials
Data input @ & @ /
2 | .8 >
District | D | Region Database N O o @
; ot Distict
dissemination school | ] /nﬁmcx database EMIS Database| >
) report Other government
National databases
consolidation
Shared with
other
Govt.
Database Di:“‘?‘l Stati I
school
Shared on report books
Webs
Anybody

access from
Internet

Statisti bookl

& newsletter

Internet





Figure 15: Data information flow requirements for secondary schools

5.A2.8.4 Security Requirements

See activity 3.5

5.A2.8.5 Functional Requirements

· Queries capabilities

· Easy Query Definition. Make it easy to translate the business need into the proper query.

· Query Recasting. Even simple-looking queries can result in intensive data retrieval and manipulation. 

· Query Execution. Provide ability for the user to submit the query for execution without any intervention.

· Results Presentation. Present results of the query in a variety of ways.

· Aggregate Awareness. Query processing mechanisms must be aware of aggregate tables, whenever necessary, redirect the queries to the aggregate tables for faster retrieval.

· Query Governance. Monitor and intercept runaway queries before they bring down the data operations.

· Reports capabilities

· Set of preformatted reports. Provide a library of preformatted reports with clear descriptions of the reports. Make it easy for users to browse through the library and select the reports they need.

· Parameter-driven predefined report. These give the users more flexibility than the preformatted ones. Users must have the capability to set their own parameters and ask for page breaks and subtotals.

· Easy-to-use report development. When users need new reports in addition to preformatted or predefined reports, they must be able to develop their own reports easily with a simple report-writer facility.

5.A2.9 Preliminary planning of personnel and financial resources

Since the e-Government plan was not officially approved, the author could only plan on her own time.

5.A2.10 Creation and publication of e-Government Guidelines for staff information

This has been postponed till the e-Government project will be officially approved and started

Chapter 6

Results from Phase 3 in the case study

6. Results from phase 3

Phase 3 requires close co-operation between the Organisational and IT Department. During this phase, the work operations are investigated with a view to their later mapping onto IT procedures. 
6.A3.1 Systematic recording of process information
To deal with the requirements of e-government, it is necessary to adopt a process-oriented approach. This requires that there is a description of the workflows which makes it possible to identify weaknesses and the potential for improvements in the conventional procedure as well as possible uses for electronic workflow management. 
Following are reported the flowcharts representing the processes for each selected online-capable service in the District ED. 
In order to anticipate the activity 3.6 “Design of the e-Government process”, two different colours have been used. The boxes with grey background are suitable to be implemented into the e-Government solution. 
6.A3.1.1 Process “Private School Registration” – Primary School
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Figure 16: Flowchart of the current process "Private School Registration"
6.A3.1.2 Process “Public School Registration”- Primary School
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Figure 17: Flowchart of the current process "Public School Registration
6.A3.1.3 Process “Modification of data on an existing school”

· CASE A: Request initiated after the regular bi-yearly inspection

· CASE B: Request initiated by the Head of Teachers

· Modification of the data of the school in the municipal school directory
6.A3.1.4 Process “Registration of Pupils”
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Figure 18: Flowchart of the current process “Registration of Pupils”
7.A3.2.4 Management of teacher information

· CASE A: New teacher
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Figure 19: Flowchart of the process “Management of teachers’ information” in the case of a new teacher

· CASE B: Modification or termination of an existing teacher

·  CASE BA: change initiated by the Head of Teachers 

· the Head of Teachers informs the District ED the changes

· CASE BB: change initiated by District ED

· Request of modification of the teacher’s file

· The changes become recorded in the teachers’ file
6.A3.1.5 Management of school facilities, supplies, purchasing

· Valuation of the monthly reports of the schools, comparison between the “due” value of each asset and the “is” value

· Valuation of the budgeted funds

· CASE B: No new asset have to be purchased

· No action

· CASE A: New asset(s) have to be purchased

· The supply unity is informed and the order is initiated

· The Payment Division account for the used sum

· Accountability is updated

· Delivery bill for the receiving of supplies is returned to accountancy

· The new assets are entered into the inventory

· Update the information about the school

6.A3.1.6 Reports on exam results

· School collects the exam results once a year

· Results are sent to WEC for verification

· WEC sent the verified forms to the District ED.

· District ED officers enter the data in the computer

· Report is sent to MOEC

6.A3.1.7 Reports on statistical data on the students

· Once a month the school presents certain pre-defined reports to the District ED.

· District ED officers enter the data into an excel sheet

· District ED reports twice a year to the MOEC
6.A3.1.8 Reports on school asset needs

· Once a month the school presents certain pre-defined reports to the District ED.

· District ED officers enter the data into an excel sheet

· District ED reports twice a year to the MOEC

6.A3.2 Identification of processes that are critical to the agency
A preselection of the most important online-capable service has already been anticipated in the activity 2.6 to optimise the time available for the e-Government project. As a result only critical processes for the District ED are being analysed in the activity A3.1 “Systematic recording of process information”.
In this activity the priorities at the local level (schools or District ED) and the ones of the MOEC have to be regarded separately. 

The main difference is the detail level of the needed information, particularly about the students. Schools need for day–to-day operation detailed information on each pupil ( e.g. name, nationality, gender, name of the parents or tutors, address, is he/she disabled? Which disability does he/she has?... ), while the ministry needs only once a year general statistical data (How many non-Tanzanian students per hear? How many students with disabilities? How high was the abandon rate between girl? And boys? …..)
6.A3.3 Process optimisation
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Figure 20: Optimisation of the process “Registration of Pupils” in preparation of the introduction of the e-Government solution
This activity could not be carried out by the e-Government team, which it didn’t have the official recognition and a such was not authorised to propose any structural changes of the public agency an as such has not been performed in detail.

Just as an example the optimisation of the process “Registration of Pupils” in preparation of the e-Government solution has been depicted. Only one entity in the public agency would be responsible for receiving the name of the pupils, assign them to a school, perform the final capacity check and update the school directory. As a result, the current 11 steps would be reduced to 6.


6.A3.4 e-Government-specific assessment of protection requirements
The possible values are: None, Basic, Medium, High and Very High, for which the author used the definition given in the e-Government Manual

Since EMIS operators with the right of changing the data are all employees of the ED and the data is informative and statistical, the aspect leally binding nature is here irrelevant. The written form signed by hand is also not necessary.
Table 11: Assessment of protection requirement
	
	Value
	Notes

	Confidentiality
	None to High
	None: information material, research papers, regulations, MOEC policies, Education Act.
Basic: Exam results, 

Medium: Students’ and teachers’ general information as date of birth and marital status

High: Teachers’ personal data as check number and salary grade, school accounting

	Integrity
	Basic to High
	Basic: information material, research papers, regulations, MOEC policies, Education Act.

High: All financial aspects
Medium: all other information

	Authenticity of data
	Basic to High
	Basic: information material, research papers, regulations, MOEC policies, Education Act.

High: All financial aspects

Medium: all other information

	Authenticity of user
	Medium to High
	High: For entering and modifying school financial data, and for inserting or modifying teacher’s salary data:
Medium: All other cases

	Availability
	High
	In case of failure, it is acceptable for EMIS to be out of action up to a maximum of one working day


6.A3.5 Derivation of security requirements
6.A3.5.1 Confidentiality

None, Basic, Medium: it is desirable but not absolutely necessary to encrypt data.

High: The data categorised “Confidentiality High” is remaining inside the public agency (school administrator, District ED, Regional ED or MOEC) and not transferred to external customers. It is desirable but not absolutely necessary to encrypt data.
6.A3.5.2 Authentication of customer application

Basic: an authentication procedure that plausibly identify the customer is required.

Medium: an authentication procedure in which the user is confirmed by the e-Government solution or by an independent entity

High: All data for which the authenticity of the user is marked as “High” is not exchanged to users outside the public agency, also the usage of qualified electronic signature is not indispensable.
6.A3.6 Design of the e-Government process 

In the flowcharts depicted in the activity 3.1. “Systematic recording of process information” the suitability of the old procedures to be implemented in EMIS have been analysed. Suitable tasks have been marked in green colour. 
As mentioned in activity A3.2, the requirements of the central government are different from those of the local level. It is important to develop the complete solution first without delaying the delivery of the first working EMIS solution, too.

The recommendation of the author is to plan an Education Management Information System scalable to include all needs. The first implementation, which will be called EMIS1, should be realised as soon as possible. EMIS1 should satisfy all the requirements of the ministry, listed in the document EMIS Development plan
. This first EMIS release is the easiest to implement, has the lowest infrastructural requirements and brings advantages immediately.
Later EMIS1 should be extended to include also the needs of the schools. The roll-out of EMIS1 can be done gradually starting on certain predefined regions. 
6.A3.6.1 EMIS1 – System Architecture
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Figure 21: First EMIS release – System Architecture

Figure 21 illustrate the design for EMIS1. The architecture selected is the tier-three. Each district (municipal council) and each regional council will install an EMIS client. The EMIS client will connect to the application server, which will authenticate the user, process the request and collect the data from the database server (DB server). Both the application server as the DB server will be physically located at MOEC and will be protected by a firewall. 
The tier-three architecture is strongly recommended since the EMIS clients will be distributed all over the country. Many districts indeed are in remote areas, where there is a lack of ICT trained specialists and insufficient physical connections. The reason of keeping EMIS clients as slim as possible is the only viable solution to assure supportability also in future. 
The advantage of a tier-two architecture is that any upgrade, modification or roll-out of the data management or of the business logic has to be done only once centrally for the application server, physically located by the MOEC. Time-consuming installation work for all the numerous EMIS clients located in the remote areas is not needed. In addition this solution is far more secure since the application server itself will control the access to the database.

6.A3.6.2 EMIS2 – System Architecture

The aim for EMIS2, the second release of EMIS, is to extend the system to include also schools. This will be done progressively, starting from certain selected pilot regions, and will be enlarged in a gradual way to include more and more regions. Prerequisite for this kind of extension are the fully implementation of EMIS1 and the availability of a computer which could be used as a client at the school levels. The architecture design is illustrated in figure 22.
The schools in the selected pilot regions will be divided into primary schools and secondary schools/colleges. 

Each primary school will be able to enter data into the district database, installed in the District ED (tier-two client server architecture, where the schools are the clients and the computers at the District EDs are the servers)

Each secondary school/college will be able to enter data into the regional database, installed in the Regional ED (tier-two client server architecture, where the schools are the clients and the Regional EDs are the servers).
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Figure 22: Second EMIS release – System Architecture

Only with this second release, the EMIS clients located in the District EDs and Regional EDs of the selected pilot regions will obtain some business intelligence:

· At the District ED the EMIS clients should be able to extract the relevant data from the district databases (district DBs) automatically and send them to the EMIS application server, which in its turn will update the EMIS database.
· At the Regional ED the EMIS clients should be able to extract the relevant data from the regional databases (regional DBs) automatically and send them to the EMIS application server, which in its turn will update the EMIS database.
6.A3.7 Preliminary check of legal framework conditions
EMIS should be a system for the collection, organisation and dissemination of data which will replace the manual data entering and the time consuming reporting system adopted currently. The validation of the users through the integrated security will avoid misuse of the information.
No legal difficulties become evident from the introduction of EMIS.

6.A3.8 Review of evaluations from Phase 2 with regard to effort required and benefits and 

Since no funds and no personal have been allocated, each result would be worth obtaining it.

6.A3.9 Updating of e-Government strategy
No update of the e-Government strategy is deemed necessary.

Chapter 7

Results from Phase 4 in the case study

7. Results from phase 4
The high-level design of an information system as EMIS is too detailed to be reported in the frame of this dissertation. For this purpose the author refer to the document EMIS-System Requirements Specification
 (EMIS SRS) published within this research work. The EMIS SRS intends to be an exhaustive complement of all paragraphs of this chapter.
7.A4.1 Surveying the existing IT landscape 
The existing IT Landscape at the district level has been surveyed and the results (network plan, summary table of existing IT systems and IT environment) have been reported in chapter 3.

EMIS is meant to serve the needs also of the Regional ED and MOEC. The investigation of the IT Infrastructure of the Regional ED and MOEC however is beyond the scope of this master thesis and was not performed.

7.A4.2 Definition of the basic components, services and standards to be employed
7.A4.2.1 The basic components of EMIS1 should be:

· EMIS clients (in the District EDs and in the Regional EDs)
· Web server (in the application server located at MOEC)

· Authentication service (in the application server located at MOEC)

· Business logic with query and report capabilities (in the application server located at MOEC)

· EMIS Database server (in the database server, located at MOEC)

7.A4.2.2 The following components should be added in EMIS2, the second release of EMIS:

· Client of the district DB (in primary schools)

· Client of the regional DB (in secondary schools or colleges)

· Authentication service for clients of the district DB (in each District ED)

· District DB (in each District ED)

· Business intelligence to extract data from the District DB and report it into EMIS (in each District ED)

· Authentication service for client s of the district DB (in each District ED)

· Regional DB (in each Regional ED)

· Business intelligence to extract data from the Regional DB and report it into EMIS (in each Regional ED)

7.A4.3 Selection of suitable communication channels for e-Government services

This activity has been postponed to the time when the e-Government project will be approved.
7.A4.4 Concrete definition of the protective mechanisms for authentication and encryption

The current situation in Tanzania is:

· Urgent need of development of EMIS

· Reduced budget allocated for the EMIS project

· Reduced budget for later ongoing support of ICT systems

· Small availability of ICT highly qualified personal for implementation and later sustainability

In consideration of the above mentioned points, the author does recommend to keep the security concept as easy as possible.

The result of the activity 3.5 “Derivation of security requirements” is that neither encrypted data transmission nor qualified electronic signature are necessary, thus the author strongly dissuades from implementing them for the first version of EMIS.

A system of authentication of the users with username and password will be adequate. Each user should receive certain access level according to his user name. To ease the administration, groups of similar users with certain access levels will have to be created and individual users should be assigned to their groups. 

All transactions performed by the users should be recorded in a log file, which will assure the non-repudiation and the traceability of performed changes.
7.A4.5 Creating the data model

In order to describe relations and dependencies between the data entities of EMIS the author developed an Entity-Relationship Diagram (or ERD). From this diagram it is subsequently relatively easy to derive the concrete database structure. As the name suggests, this model differentiates between entities (objects), i.e. uniquely identifiable elements within a business process that are separate from any other elements, and relations which link these entities. Entities are represented as rectangles, while relations are represented as rhombi. The cardinality of this relations is also reported in the diagram. The entities are assigned attributes which uniquely characterise them. For further details about ERD we refer to Whitten
. The detailed list of the attributes of the entities and of the relations is described in the EMIS SRS
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Figure 23: Entity relationship diagram in EMIS
From the ERD it is easy to obtain a class diagram which depicts EMIS object structure
. This diagram shows the object classes of which the system is composed of as well as the relationship between those classes. Additionally to the information available from the ERD Diagram, in the class diagram we can see the following information:

· The abstract class School is the generalisation of the objects Primary school, Secondary school and College.

· Aggregation relationships have been defined between MOEC, the Regional ED and the District ED

· The class Staff has been added, with a non-identifying relationship to the class Role. This will be used to implement the security concept.

· The class Policies has been added, this will make EMIS more suitable also for the usage in the MOEC as tracking and planning tool.

· To incorporate the accountancy at school levels, the class Expenditure has been added.

The EMIS SRS
 document reports the class diagram including attributes and the methods of the different classes
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Figure 24: EMIS Class Diagramm

7.A4.6 IT modelling of the functionality

7.A4.6.1 Use Case Diagramm

According to the definition given by Whitten
, the “Use case modelling is the process of modelling a system’s functions in terms of business events, who initiated the events and how the system responds to an event”.
The actors, represented as stylised men, are the ICT administrator of the school, the educational district officer, the regional officer, the MOEC officer and any other. 
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Figure 25: Use Case Diagram: EMIS
7.A4.6.2 Sequence Diagrams

With the help of sequence diagrams it is possible to depict graphically how objects interact with each other via messages. They illustrate in which way and in what sequence messages are sent and received between objects
. If one object is communicating with another, a bar is drawn on its time axis. Messages exchanged between the objects and the corresponding responses are indicated by solid or broken arrows. As an example, we take a look on the sequence diagrams for the two tasks “Enter school data” and “Get exam results”, while the complete list of sequence diagrams is available in the EMIS SRS document

7.A4.6.2.1 Sequence diagram for the task “Enter school data”
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Figure 26: Sequence Diagram for the task “Enter school data”
7.A4.6.2.2 Sequence diagram for the task “Get exam results”
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Figure 27: Sequence Diagram for the task “Get exam results”
The EMIS web interface must be able to identify the user through the primary key (StaffID) and retrieve the configured permissions for the specific user. The Web interface will change accordingly and show only the operation that the user is allowed to perform.
7.A4.6.3 Use Cases

According to the definition given by Whitten
, “a use case is a behaviourally related sequence of steps (a scenario), both automated and manual, for the purpose of completing a single business task.” The author refers to readyset.tigris
 for the description of the use case format.

The two use cases for the two previous examples (tasks “Enter school data” and “Get exam results”) have been reported. For the detailed list of all the use cases of EMIS, the author refers to EMIS SRS

Use Case: Edit school information

	USE CASE NAME:
	Edit School Information

	Summary:
	The EMIS shall enable the District Officer to enter data for a school. 

	Priority:
	Essential

	Use Frequency:
	Often

	Direct Actors:
	Educational District Officer, Regional District Officer

	Business Justification
	The school information is to be edited when some of the data changes

	Precondition
	The user must have the right of edit school information or the web interface will not offer him the possibility to edit school information

	Main Success Scenario:
	1. The user logs in

2. The server identify the user

3. The server retrieves information about the rights of the user

4. The user select the action “modify school information”

5. The web interface is adapted showing only the function allowed to the particular user

6. The user chooses if it is a primary school or a secondary school

7. The list of all recorded school of the selected type  is retrieved and displayed

8. The user select between one of the schools

9. The server retrieves and display the data of the school

10. The user modify the data

11. The data is recorded

12. The user logoff

	Alternative

Scenario Extensions:
	· STEP 1.The user is invalid

· An error message is displayed

· The web interface returns to the login screen

· STEP 1.The password is invalid

· An error message is displayed

· The web interface returns to the login screen

· STEP 6: The user can find directly the schoolboy entering directly the name of a school or the school ID

· The server checks if the school exists in the database

· The school exists

· STEP 6: The user can find directly the schoolboy entering directly the name of a school or the school ID

· The server checks if the school exists in the database

· The school does not exist

· An error message is displayed

· The user will be requested if he wants to create the school. 

· By positive answer the use case “Create School” will be started

· By negative answer the web interface returns at the initial state, after logon

· STEP 7 The school which the user wants to modify does not exist

· The user can click on “Create a new school”

· The Use Case  “Create a new school” starts

· STEP 10 The data entered for the school is not compliant with the data quality checks enforced into EMIS

· An error message is displayed

· The data of the school is retrieved again and is displayed

	Postconditions
	None

	Volatility
	Medium

	Probability of defects
	Low

	Notes and Questions
	None


Use Case: Get exam results
	USE CASE NAME:
	Get Exam Results

	Summary:
	The EMIS shall enable the District Officer to enter data for a school. 

	Priority:
	Essential

	Use Frequency:
	Medium

	Direct Actors:
	Educational District Officer, Regional District Officer, School Admin, School staff, MOEC Officer, Other

	Business Justification
	Everybody should be able to see the exam results

	Precondition
	None

	Main Success Scenario:
	1. The user logs in

2. The server identify the user

3. The server retrieves information about the rights of the user

4. The user enters the name of a school or the school ID

5. The server checks if the school exists in the database

6. The school exists

7. The user type in the year for which he needs the results

8. The user clicks on "Get exams results"

9. The server retrieves the wished exam results and display them

10. The user logs out

	Alternative

Scenario Extensions:
	· STEP 1 The user is invalid

· An error message is displayed

· The web interface returns to the login screen

· STEP 1 The password is invalid

· An error message is displayed

· The web interface returns to the login screen

· STEP4 The user can alternatively navigate to find the school:

· The user chooses if it is a primary school or a secondary school

· The list of all recorded school of the selected type  is retrieved and displayed

· The user select between one of the schools

· STEP 6 The school desired does not exist

· An error message is displayed

· The user will be requested if he wants to create the school. 

· By positive answer the use case “Create School” will be started

· By negative answer the web interface returns at the initial state, after logon
· STEP 7 For the desired year no data is recorded

· An error message is displayed

the web interface returns at the initial state, after logon 

	Postconditions
	None

	Volatility
	High

	Probability of defects
	Low

	Notes and Questions
	None


7.A4.7 Definition of the organisational and technical security safeguards
The different users of EMIS have been assigned a role. In addition, domains of competence have been defined: one school, one district, one region. 

For this activity the author has defined all the rights that must be assigned to a role - if it has to fulfil its function within the procedure properly - and mapped them into the following table: 

Table 12: Representation of a role concept to define the organisational and technical security safeguards
	
	ICT Admins of the school
	District Education Officers
	Regional  Education Officers
	MOEC EMIS Represent.
	Other EMIS users

	Data set 1: “Exam results”
	R
	RWD in their district
N in others R
	RWD in their regions
N in others
	R
	R

	Data set 2: “Personal data on Students”
	R in their school
N in others
	RWD for PS in their district
N in others
	R for SS in their region
N in others
	R
	N

	Data set 3: “Personal data on Teachers”
	R in their school
N in others
	RWD for PS in their district
N in others
	R for SS in their region
N in others
	R
	N

	Data set 4: “School registration”
	R
	RWD for PS in their district
R in others
	RWD for SS in their region
R in others
	R
	R

	Data set 5: “School Budgeting”
	R in their school
N in others
	RWD for PS in their district
N in others
	RWD for SS in their region
N in others
	R
	N

	Data set 6: “Needed Equipment”
	R in their school
N in others
	RWD for PS in their district
N in others
	R
	R
	N

	Action 1: “User administration”

1.1. School level
	N
	E for PS in their district
N in others
	N
	N
	N

	Action 1: “User administration”

1.2. District level
	N
	E for PS in their district
N in others
	N
	N
	N

	Action 1: “User administration”

1.3. Regional level
	N
	N
	E for SS in their region
N in others
	N
	N

	Action 1: “User administration”

1.4. Ministry level
	N
	N
	N
	E
	N

	Action 2: “Report on students and results”
	N
	E for PS in their district
N in others
	E for SS in their region
N in others
	E
	N

	Action 3: “Report on needs of the school”
	N
	E for PS in their district
N in others
	E for SS in their region
N in others
	E
	N

	Action 4: “Report on financial aspects”
	N
	E for PS in their district
N in others
	E for SS in their region
N in others
	E
	N


Symbols R: read / W: Write / D: Delete / N: No access / E: Execute 

PS: Primary School, SS: Secondary school or college
The cells with the orange background are included into the security and safeguard concept but they will be relevant only in the second release of EMIS. Indeed only in the second release also the ICT operators of the school will be assigned user accounts in the EMIS system. School operators have read only rights and limited to their own schools.

7.A4.8 Restructuring the IT landscape
Since the detailed analysis of the ICT infrastructure at the ministry and at the Regional ED was out of scope, for this research it is not possible to perform any restructuring.

Assuming that no of the existing ICT facilities at the MOEC could be used to serve for the EMIS project, the author describes the minimal hardware characteristics and the recommended configuration for the following ICT systems:
· DB server located at MOEC

· Application server, located at MOEC

· EMIS clients located both at the District EDs as at the Regional EDs for EMIS1, the first EMIS release

· Recommended hardware upgrades for the EMIS clients needed for EMIS2, the second EMIS release
7.A4.8.1 Hardware recommendations for the database server, located at MOEC
Table 13: Hardware recommendations for the database server, minimum and recommended configuration
	
	Minimum
	Recommended

	Processor
	Intel Pentium III
	Pentium IV, Celeron or above

	Single/Multiprocesor
	Single processor
	Double Processor

	Clock
	1,3 GHz
	2,4 GHz or above

	Memory 
	1 GB
	2 GB or above

	Disk controller
	Ultra SCSI
	Ultra SCSI or Smart Aray

	Hard Disk 
	5 x 72.8 GB
	5x146.8 GB or more

	RAID Level
	RAID 5
	RAID 5

	Communication 
	Ethernet 10/100MBs , Full Duplex, Auto configurable
	2x Ethernet 10/100MBs , Full Duplex, Auto configurable

	Multimedia Drive
	CD Rom 8x
	CD Rom RW

	Operating System
	Windows Server 2003
	Windows Server 2003

	Power supply 
	230-240 V
	230-240 V

	UPS
	Yes
	Yes

	Backup Device
	Yes
	Yes


7.A4.8.2 Hardware recommendations for the application server, located at MOEC

Table 14: Hardware recommendations for the application server, minimum and recommended configuration
	
	Minimum
	Recommended

	Processor
	Intel Pentium III 
	Pentium IV, Celeron or above

	Single/Multiprocesor
	Single processor
	Double Processor

	Clock
	1,3 GHz
	2,4 GHz or above

	Memory 
	2 GB
	2 GB or above

	Disk controller
	Ultra SCSI
	Ultra SCSI or Smart Aray

	Hard Disk 
	2 x 72.8 GB
	4x72.8 GB or more

	RAID Level
	RAID 10
	RAID 5

	Communication 
	Ethernet 10/100MBs , Full Duplex, Auto configurable
	2x Ethernet 10/100MBs , Full Duplex, Auto configurable

	Multimedia Drive
	CD Rom 8x
	CD Rom RW

	Operating System
	Windows Server 2003
	Windows Server 2003

	Power supply 
	230-240 V
	230-240 V

	UPS
	Yes
	Yes

	Backup Device
	Yes
	Yes


7.A4.8.3 Hardware recommendations for the EMIS clients located both at the District EDs as at the Regional EDs – EMIS1 

Table 15: Hardware requirements for clients in District ED and Regional ED, minimum and recommended configuration – EMIS1
	
	Minimum
	Recommended

	Processor
	Intel Pentium III 
	Pentium IV, Celeron or above

	Single/Multiprocesor
	Single processor
	Single Processor

	Clock
	600 MHz
	1 GHz or above

	Memory 
	540 MB scalable to at least 1GB
	1 GB or above

	Disk controller
	Internal controller
	SCSI controller

	Hard Disk 
	1 x 36,8 GB Scalable to 5x72.8 GB
	5x 72.8 GB or more

	RAID Level
	RAID 0
	RAID 1 or RAID 5

	Communication 
	Ethernet 10/100MBs , Full Duplex, Auto configurable
	2x Ethernet 10/100MBs , Full Duplex, Auto configurable

	Multimedia Drive
	CD Rom 8x RW
	DVD Rom RW

	Operating System
	Windows XP Professional
	Windows XP Professional

	Power supply 
	230-240 V
	230-240 V

	UPS
	-
	Yes

	Backup Device
	-
	Yes


In the first EMIS release, the EMIS clients at the district and regional level are slim clients, so they don’t have very high hardware requirements. Though in consideration of the future extension of EMIS1 to EMIS2, it is important to plan with scalable systems. 
7.A4.8.4 Hardware recommendations for the EMIS clients located both at the District EDs as at the Regional EDs – EMIS2

Table 16: Hardware requirements for clients in District ED and Regional ED, minimum and recommended configuration – EMIS2

	
	Minimum
	Recommended

	Processor
	Intel Pentium III 
	Pentium IV, Celeron or above

	Single/Multiprocesor
	Single processor
	Single Processor

	Clock
	1 GHz
	1 GHz or above

	Memory 
	1GB
	2 GB or above

	Disk controller
	SCSI controller
	SCSI controller

	Hard Disk 
	5x72.8 GB
	5x 72.8 GB or more

	RAID Level
	RAID 5
	RAID 1 or RAID 5

	Communication 
	Ethernet 10/100MBs , Full Duplex, Auto configurable
	2x Ethernet 10/100MBs , Full Duplex, Auto configurable

	Multimedia Drive
	CD Rom 8x RW
	DVD Rom RW

	Operating System
	Windows XP Professional
	Windows XP Professional

	Power supply 
	230-240 V
	230-240 V

	UPS
	Yes
	Yes

	Backup Device
	Yes
	Yes


Chapter 8

Recommendations

Conclusions
8. Recommendations

8.1 Consideration of the human factor

In Tanzania the average computer literacy is much lower than in Germany. Employees tend to feel uncomfortable about ICT or fear it since they might feel inadequately prepared for the change. Those fears should be addressed in an early phases with a policy of openness and transparency. The approach followed in Kinondoni e-Government project was to involve user groups in early and designing phase. This has proved to be very successful, reaching a good resonance between the employees. The active participation of user groups definitively contributed in a fundamental way to the success of the overall project. 

Another demonstrated good motivation factor for the staff is the provision of computer lessons. Employees tend to be very responsive and willing to take courses that improve their professional formation, enhance their productivity at work and diminish fears related to the introduction of ICT solutions.

8.2 Need openness to changes

Furthermore it must be noted that an e-Government project will be successful only if it is accompanied by a change in mindset and work culture in order to integrate government processes and functions to rationalise internal processes and services for the citizen. So, the effectiveness of ICT in government is closely related with the capacity of governments to induce a culture of change, networking within its institutions as instrumental to transparency and knowledge exchange and creation. It is important that those changes are not seen as threat but rather as opportunity by the municipal staff.

8.3 Need management support

In both Ilala and Kinondoni, where e-Government projects have been most successful, the Municipal Directors are highly supportive of the introduction of ICT in their municipalities. Dedicated personal had been hired and funds had been allocated to ICT Operations even before independent ICT unitr were officially recognised. This made ICT de facto already an operative unit and the local government reform in July 2005 just formalised officially this situation. The management endorsement in both cases of Ilala and Kinondoni was a fundamental success factor. Unfortunately not all Municipal Directors are equally sensitised on the importance of e-Government as a key factor of making their agencies fit for the current information society and for the future development. The organisation of computer training workshops for decision makers would be very useful to increase their acceptance and support for e-Government initiatives.

8.4 Need to recognise ICT Operations as a functional independent unit

The reform process in Tanzania is being applied in all governmental levels. The Central Government did recognise the importance of an independent ICT unit and the Information Education and Communication Unit of PORALG was established at the beginning of 2005.

During their reform process, the local authorities possess a certain grade of autonomy in their decisions. This creative freedom had very negative consequences in the case of Temeke and of the City Council, since for those two local councils ICT Operations was not recognised as an independent unit. The case of the City Council is particularly grave, where the existing ICT unit had been removed and consolidated under the Statistic and Planning Unit. This is a short-sighted decision. The author strongly recommends to review it as soon as possible.

8.5 Dar es Salaam City Council should assume a more crucial role in carrying forward the e-Government project.

Unfortunately, not lastly as consequence of the recent reorganisation, currently the City Council has only the capability of keeping up and running the current ICT environment, but no resources to allow further development.

According to the author’s opinion, the City Council should be able to assume a leading position in carrying forward the e-Government endeavour for the city Dar es Salaam as a whole. Important projects still need to be implemented, e.g. GIS, Document Management System and a web portal for the city Dar es Salaam. For his crucial and irreplaceable role, the City Council is the natural contact authority for ICT projects involving the whole city.

8.6 ICT should not considered as a pure cost factor but rather as a powerful tool to save money 

It must be noticed that ICT is not a cost factor but rather a solution to reduce costs. For example, as reported in the workshop “e-Governance: Replication of the Kinondoni experience” held in Dar es Salaam 24th – 27th May 2004, the money allocated in the developing a Human Resources Management System was amortised within one year in term of saved time, more rational utilisation of resources and increased transparency (e.g. “which employees are actually on the municipal payroll?”). 

Since it is very difficult to estimate the real savings which are resulting from optimised processes, increased effectiveness and efficiency due to an e-Government project, the real figure tends to be highly underestimated. Similarly the considerable advantages of the reduction of dishonesty, cheating and bribery due to the usage of electronic processes are not immediately visible. Tanzania as a country with high corruption rates surely gains a great deal thanks to the transparency, the availability of information and accountability.

8.7 Follow for the Kinondoni approach: go for a scalable solution which brings fast results

Since the decision makers in Tanzania tend to belong to the generation which didn’t have an extensive computer literacy, they might have little understanding for projects with elevate costs and bring visible results only in some years’ time. This is especially true considering that Tanzania is still a poor country and has to be extremely careful with seemingly unprofitable governmental expenditures. Tangible results will help also in increasing the employees’ acceptance and support for the new ICT solution.

Given the urgent need of introduction of ICT technology in the public administration and the scarcity of ICT highly specialised professionals, the author recommends to select easy and scalable solutions, which can be implemented in a short time. The scalability is important, so after having covered the most urgent needs, the e-Government Task Force can decide to realise further options and increase the capabilities of the existing solutions.

8.8 Creation of a network of local authorities and standardisation of the e-Government solutions

The recommendations of the action plan
 of MEDIA@Komm-Transfer are directly applicable to Tanzania. Media@Komm-Transfer
 is a project initiated by the German Federal Ministry of Economics and Labour (BMWA) in order to accelerate the widespread expansion and integration of e-Government in all public administrations of Germany.

The action plan describes successively how to create the best environment for the optimal spreading of already known solutions. According to the document, the following phases should be performed (see figure below):

1. Creation of a network of local administrations which are extensively cooperating. This network allows the reaching of common objectives and helps to avoid redundancies in the development process.

2. Standardisation in the development and diffusion of e-Government solutions

3. Roll-out of the known solutions from the local authority which developed the process to its regional neighbourhood. The model for the diffusion is not a complete area coverage but rather punctual diffusion from pioneer regions, to which the others will follow.

4. Creation of an e-Government Competence Centre which would assist in:

a. Establishment and maintenance of the network of local authorities

b. Support by the standardisation process

c. Decentral escort of the roll-out phase

5. International publishing of e-Government processes and standards. Germany aims to be a partner for other countries to spread e-Government know-how and best practices

6. The transfer agency is the e-Government Competence Centre with the following responsibilities:

a. Project management

b. Project contact point

c. Press and public relation

d. Event management

e. Quality assurance

7. Creation of an online portal
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Figure 28: Media@Komm model of efficient replication of e-Government projects

8.9 Concrete recommendations derived from the Media@Komm-Transfer model applied to the Tanzania case

The author strongly recommends the creation of an e-Government Competence Centre (the Transfer Agency) with experienced staff that worked in previous e-Government projects in Tanzania (for example staff from the Kinondoni ICT Unit). This Competence Centre should not report to a single local authority but directly to a previously defined office of the central government (for example to the Information Education and Communication Unit in PORALG)

Similarly as in the Media@Komm-Transfer model, the responsibilities of this Competence Centre should be:

1. Coordinate the communication, experience and know-how transfer between the local authorities in the country. 

2. Provide consultancy and e-Government best-practices

3. Assist in the standardisation process

4. Provide man power and advising for the roll-Out process

5. Report the advancements of current e-Government projects around the country to the central Government

6. Secure the cooperation with possible donors or other international institutions

Of essential importance is to avoid the fragmentation which characterised past e-Government initiatives. Fragmentation indeed turns out to be very expensive for duplication and overlapping of efforts. Non-standard solutions are difficult to maintain, require long implementation times and increase the difficulty of information exchange between different local authorities

8.10 Striving toward more international cooperation 

The cooperation with the Dutch International Institute for Communication and Development (IICD) and the Canadian Company New Millennium Technologies (NMT) proved very profitable both in the past as in the present. 

Tanzania can greatly profit from advice and knowledge transfer from countries with longer experience in e-Government projects as well from their financial support. 

In this regard the author calls the attention to the following sentence, quoted from the informative flyer of the German project MEDIA@Komm-Transfer
 “Apart from the national development of E-Government standards and their nationwide roll-out, the aim of the MEDIA@Komm-Transfer project is to distribute E-Government solutions and standards internationally, and to improve cooperation with governments abroad. These transfer efforts are aimed principally at countries that already have close technological, economic and cultural ties with Germany.”

Tanzania is an excellent candidate to be one of those transfer partners due to its intense relationships to Germany started from the colonial time and which have been carried on and intensified till the present time.

Conclusions

The advantages of e-Government are numerous and manifold. Correctly used, e-Government is definitely a powerful tool to fight corruption, to increase transparency, to save costs, to enhance efficiency and effectiveness, to bring revenue growth as well as to improve legitimacy. 

The proper introduction of suitable ICT solutions indeed brings transparency in data, decisions/actions, rules, procedures and performance of public agencies; automates processes, diminishing discretion and delay; makes decisions traceable, building accountability; provides documentation to citizens empowering them; centralises and integrates data, making data elaboration fast and reliable; makes indicators easily accessible, increasing the responsibility of the government to change conditions.

Certainly e-Government is more than just the acquisition of computers for the public agency and their connection to the internet. The aim of this master thesis is to work out a viable framework for successful selection, planning and realisation of the right solutions, exemplified by the practical realisation through the case study in the education sector.

Tanzania can greatly benefit from an accurately planned ICT introduction in the public sector. Even being a poor country the investments in ICT would largely pay back in term of return of investments and in terms of the above mentioned aspects. 

Success in different sporadic e-Government projects like Ilala and Kinondoni show clearly that ICT usage for the public agency is highly feasible and brings immediate advantages. What now Tanzania needs is to consolidate this initial phase, made of “heroic” and ad hoc solutions, to render it repeatable and available for the whole country. This publication wants to be a contribution in this direction.
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Appendix A: Assessment of the Information Need of the Local Authorities
Following are the results of the application of the most important features from Phase 2 and Phase 3 to the different departments of the four local authorities in Dar es Salaam. 
The methodology has been to obtain information from the head of each departments through single appointments and through the usage of a questionnaire. A selection of the most significative questionnaires has been published. The interviewee is always being encouraged to describe the one service offered to the customer which is most suitable to implementation in electronic form or for which he/she expects the most advantages.

Given the position of the interviewee as Head of Department, this gave him/her the best outlook. Since the available funds for implementation of e-Government projects is very limited, this is intended to give an overview of which are the needs for next e-Government projects, together with a basic evaluation of the impact of the implementation of the service in the electronic form. (how many times is offered the service, how many customers, who are the customers and expected advantages from this implementation.

This assessment has been the basis for the decision of one single service, for which the Phase 4 of the Phase plan had been applied, indeed the Education Management Information System.
Table 16: Assessment of information need - Finance, Administration and Personnel, City Council
	Department
	Finance, Administration and Personnel
	City Council

	Service Name
	Management of salaries for the personnel

	Brief description

of the service
	Payroll management: Each month the employee will be payed according to his salary. Advance in career and salary level should be considered



	Input from the customer
	Output from the public agency

	· Data on the employee: Name, Check No., Salary, Family Status

· Track of record for the last month (Illness, Bonuses, Unpayed vacation, ...)
	· Monthly payroll is calculated

· The calculated sum is sent to the Accounting Department

	Who are the customers of the service?
	Employees of the City Council

	How many customers currently use this service?
	All employees once a month

	Is it necessary to stick to the written form?
	Yes

	Does the technical manager exercise any judgement?
	Can make judgement

	Are any other internal services necessary?
	Human Resources, Accounting, Administration and Civil Service Section     

	Are any other external services necessary?
	None          

	How should the service be implemented in the electronic form?

	Human Resources Management System

	Are any parts of the service already provided in electronic form?

	Epicor, the service is fast and reliable

	Which additional parts of the service could also be implemented in electronic form?

	Personnel database

	What would be the main objective to develop this service in electronic form?

	Payment done in a timely, reliable and traceable manner

	What are the main advantages that you expect from the implementation?

	- Increase efficiency / - Reduce redundancy / - Rationalisation

	Any problem expected if the service is provided in electronically?
	- Securing date / - Confidentiality of informations


Table 17: Assessment of information need - Health Dept., City Council
	Department
	Health Dept.
	City Council

	Service Name
	Tracking of curative health services provided at health facilities.

	Brief description

of the service
	Each patient receive a personal file where his pathological as well the therapeutical history are reported. It is possible for personal of the health facility to track the records for each patient



	Input from the customer
	Output from the public agency

	· Data on the patient (Name, Age, Sex, Familiar State)

· Diagnosis and therapy from the doctor

· Remarks from the personnel of the health facility
	· Updated and accurate file on the health services received by the patient

	Who are the customers of the service?
	Citizens, companies, NGOs, public agencies, public servants

	How many customers currently use this service?
	Over 50000 a day

	Is it necessary to stick to the written form?
	No

	Does the technical manager exercise any judgement?
	No

	Are any other internal services necessary?
	None     

	Are any other external services necessary?
	None          

	How should the service be implemented in the electronic form?

	Health Management Information System

	Are any parts of the service already provided in electronic form?

	Not systematic, sporadic trac from regional medical officers

	Which additional parts of the service could also be implemented in electronic form?

	The inventory of the capacity (bed-places), of the personal and tracks of the needed supplios (medicines, bendages ...) of the health facility should be kept

	What would be the main objective to develop this service in electronic form?

	Accuracy, facility to recover the track of each single patient

	What are the main advantages that you expect from the implementation?

	Better service to the patients, who can get a better health services, thanks the knowledge of his/her personal pathological history

	Any problem expected if the service is provided in electronically?
	No


Table 18: Assessment of information need - Planning, Monitoring and Statistic Unit, City Council
	Department
	Planning, Monitoring and Statistic Unit
	City Council

	Service Name
	Operation of Ubungo Bus Terminal

	Brief description

of the service
	Facilitate bus-customers' business environment / Ensure security / Ensure city residents and passangers are safe and satisfied with the service provided / Facilitate private sector to run business at the terminal



	Input from the customer
	Output from the public agency

	· Data from bus companies (timetables, serviced routes...)

· Data from other business stakeholders (hotels, commercial companies, car workstations, fuel stations...)

· Statistical ammount of passegeers on a daily, mont

· Statistical reports from police on crimes
	· Ensure confortable transportation, safety, harmony, health

· Fix the fees for different services (usage of slots, offices, advertisement spaces...) and conclude contracts

· Immigration Services

	Who are the customers of the service?
	Passengers, informal and formal business sector operators, workers, police, informations-workers and journalists

	How many customers currently use this service?
	Over 30000 a day

	Is it necessary to stick to the written form?
	No

	Does the technical manager exercise any judgement?
	Yes, very few is automated

	Are any other internal services necessary?
	Urban Planning     

	Are any other external services necessary?
	Private sector and DCC collaborate          

	How should the service be implemented in the electronic form?

	Tracking of the contracts for renting the areas for small business, for offices and for advertisement

	Are any parts of the service already provided in electronic form?

	No

	Which additional parts of the service could also be implemented in electronic form?

	-

	What would be the main objective to develop this service in electronic form?

	Increase efficiency, improve the riscossion of fees

	What are the main advantages that you expect from the implementation?

	Efficient possibility to followup contracts, to apply the right fees, saving time in the public administration and assuring the riscossion of the fee on a timely manner

	Any problem expected if the service is provided in electronically?
	No


Table 19: Assessment of information need - Urban Planning Dept., City Council
	Department
	Urban Planning Dept.
	City Council

	Service Name
	Urban Management - Coordination of mapping activities

	Brief description

of the service
	Geodetical data should be collected and used to produce maps



	Input from the customer
	Output from the public agency

	· Geodetical measures

· Satelite pictures
	· Maps

	Who are the customers of the service?
	Local authorities,  Central government, Citizens, NGOs

	How many customers currently use this service?
	About 10 per day

	Is it necessary to stick to the written form?
	-

	Does the technical manager exercise any judgement?
	Yes but to a certain extent it can be automated

	Are any other internal services necessary?
	Land Survey and Mapping Unit, Town Planning Unit    

	Are any other external services necessary?
	No          

	How should the service be implemented in the electronic form?

	GIS

	Are any parts of the service already provided in electronic form?

	Land information (plot information) is in CDs and in juke box

	Which additional parts of the service could also be implemented in electronic form?

	- Digitalised and scanned maps/plans / - Data

	What would be the main objective to develop this service in electronic form?

	Reducing redundancy, increase efficiency and quick decision-making and rationalisation

	What are the main advantages that you expect from the implementation?

	fast and reliable mapping, retrival of information of geographical data, of plot information, clear track of plot ownership, better planning of urban activities

	Any problem expected if the service is provided in electronically?
	Security of data


Table 20: Assessment of information need - Waste Management Dept., City Council
	Department
	Waste Management Dept.
	City Council

	Service Name
	Management of operations of waste collection

	Brief description

of the service
	Urban solid waste have to be collected and trasferred o disposal centres


	Input from the customer
	Output from the public agency

	· Statistical data on the quantity of waste disposed in a day

· Reccomendation of health department

· Requests from the citizens

· Data on the available capacity of disposal centres

· Availability of personnel, funds, machinery, truck
	· The waste collection is organised in a reliable way

	Who are the customers of the service?
	Citizens, companies, NGOs and CBOs

	How many customers currently use this service?
	The 3 municipal councils of about 3 million people

	Is it necessary to stick to the written form?
	No

	Does the technical manager exercise any judgement?
	Yes

	Are any other internal services necessary?
	Department of Finance for purchasing requirements of the departments     

	Are any other external services necessary?
	From the ministry qhich is involved in tendering the documents          

	How should the service be implemented in the electronic form?

	Tracking of the capacities of disposal centres and of the availability of waste collection personal

	Are any parts of the service already provided in electronic form?

	No

	Which additional parts of the service could also be implemented in electronic form?

	-

	What would be the main objective to develop this service in electronic form?

	Efficiency

	What are the main advantages that you expect from the implementation?

	Optimal utilisation of the available resources

	Any problem expected if the service is provided in electronically?
	Insufficient computer knowledge


Table 21: Assessment of information need - Works and Fire Dept., City Council
	Department
	Works and Fire Dept.
	City Council

	Service Name
	Design and planning of the new roads

	Brief description

of the service
	The street infrastructure must be planned, according to the need and the projections of future development. Street lights, traffic signs and bridges should be considered.



	Input from the customer
	Output from the public agency

	· Existing plans of the street system

· Statistical data of traffic

· Statical data on population growth in a certain ar

· Allocated funds
	· Planification of new roads

	Who are the customers of the service?
	Citizens and companies

	How many customers currently use this service?
	almost 3 million people, needed more times a month

	Is it necessary to stick to the written form?
	No

	Does the technical manager exercise any judgement?
	Yes

	Are any other internal services necessary?
	Department of Finance, Transport Section, Urban Planning Section,   

	Are any other external services necessary?
	UDSM (involved in tender documents for building constructions and evaluation of various costs), UCLAS         

	How should the service be implemented in the electronic form?

	GIS

	Are any parts of the service already provided in electronic form?

	No

	Which additional parts of the service could also be implemented in electronic form?

	-

	What would be the main objective to develop this service in electronic form?

	Precision

	What are the main advantages that you expect from the implementation?

	Exact pianification

	Any problem expected if the service is provided in electronically?
	Very costy


Table 22: Assessment of information need - Personnel and Administraton Unit, Ilala
	Department
	Personnel and Administraton Unit
	Ilala

	Service Name
	Personnel emoluments estimates annually

	Brief description

of the service
	According to the contract and to the salary grade the emoluments are estimated



	Input from the customer
	Output from the public agency

	· Data on the employee: Name, Check No., Salary, Family Status

· Kind of work done

· Has the employee become elegible for a salary upgr
	· Annual emolument calculated annually

	Who are the customers of the service?
	Employees of the public agency

	How many customers currently use this service?
	All employees of the public agency, once a year

	Is it necessary to stick to the written form?
	Not necessary, sometime just verbally

	Does the technical manager exercise any judgement?
	-

	Are any other internal services necessary?
	Finance Department     

	Are any other external services necessary?
	No          

	How should the service be implemented in the electronic form?

	Human Resources Information System

	Are any parts of the service already provided in electronic form?

	No

	Which additional parts of the service could also be implemented in electronic form?

	-

	What would be the main objective to develop this service in electronic form?

	To have timely and accurate information for decision-making purposes

	What are the main advantages that you expect from the implementation?

	The data will be immediately retrievable and the calculation will be efficient

	Any problem expected if the service is provided in electronically?
	No


Table 23: Assessment of information need - Trade and Informal Sector Dept., Ilala
	Department
	Trade and Informal Sector Dept.
	Ilala

	Service Name
	Licencing, registration and allocation of specific areas for petty traders

	Brief description

of the service
	To provide business/liquor licences to verious businesses / Taxy cabs registration / Identification and allocation of specific areas for petty traders



	Input from the customer
	Output from the public agency

	· Licence application procedures

· Statistical economical data on business

· Requests from business operators

· Information on available areas in market places or dedicated slots

· advices to business operators
	· Issue of licences

· Proper information of business operators

· Revenue collection

· Assure that traders comply with business rules and regulations

· Monitoring of hotel, taxy and market operators

	Who are the customers of the service?
	Various business operators

	How many customers currently use this service?
	More than 25000 per year

	Is it necessary to stick to the written form?
	The forms can be automated, but output (licence) can be signed by hand

	Does the technical manager exercise any judgement?
	Some of the decisions require the exercise of judgement

	Are any other internal services necessary?
	Finance Department is involved in performance of the service (e.g. issuing receipts)     

	Are any other external services necessary?
	Yes, financial institutions which provide loan for traders especially for small and medium enterprises, NGOs, ministries (Central Government) to provide conductive business environment          

	How should the service be implemented in the electronic form?

	Database with informations on the trade activities, better is linked to a portal

	Are any parts of the service already provided in electronic form?

	No

	Which additional parts of the service could also be implemented in electronic form?

	Business licence application forms /Liquor licence application forms / Hotel assesment forms / registration forms for taxy cabs

	What would be the main objective to develop this service in electronic form?

	To eradicate unnecessary bureaucracy procedures issuing licences / To speedup the procedure of issuing licences, registration of taxy cabsm issuing of demand notice to market and hotel and land operators--

	What are the main advantages that you expect from the implementation?

	Speed up the processes, encourage the private initiative, reduce bureaucracy

	Any problem expected if the service is provided in electronically?
	No


Table 24: Assessment of information need - Waste Management Dept., Ilala
	Department
	Waste Management Dept.
	Ilala

	Service Name
	Solid waste collection

	Brief description

of the service
	The estimated figure is 650 -750 tons of solid waste per day.The collection rate is around 300 - 420 tons of solid waste per day



	Input from the customer
	Output from the public agency

	· Feedback from contractor companies

· Intensive awareness on waste management matters

· Information from Health Department

· Informations on possible pollution sources

· Information on availability of disposal centres
	· Assure the waste contractors have enough equipment and enough funds to run services

	Who are the customers of the service?
	Citiens, NGOs, companies, public agencies

	How many customers currently use this service?
	Estimated population of 637.573, daily

	Is it necessary to stick to the written form?
	No

	Does the technical manager exercise any judgement?
	

	Are any other internal services necessary?
	Health Department, Finance Department    

	Are any other external services necessary?
	Waste collection contracting companies          

	How should the service be implemented in the electronic form?

	Information system on the collecting schema

	Are any parts of the service already provided in electronic form?

	No

	Which additional parts of the service could also be implemented in electronic form?

	-

	What would be the main objective to develop this service in electronic form?

	Have a clear overwiev of the existing capacities as compared to the needs

	What are the main advantages that you expect from the implementation?

	Increased efficiency

	Any problem expected if the service is provided in electronically?
	High overhead, the responsible employee might deem too high efforts in entering data in the computer system


Table 25: Assessment of information need - Works Dept., Ilala
	Department
	Works Dept.
	Ilala

	Service Name
	Road services

	Brief description

of the service
	It involves repair, rehabilitation,spot improvement, routine maintenance and construction of new gravel and tarmac roads. Strategies are to construct at least 1 km of tarmac and 5 km of gravel roads annually, 1 km of srom water drain, regular replacements, adding of road sing facilities



	Input from the customer
	Output from the public agency

	· Existing maps

· Information on traffic and viabiity

· Statistical information on population
	· Good maintenance of streets and planning of new streets

	Who are the customers of the service?
	The whole public in general

	How many customers currently use this service?
	150 customers several times a months

	Is it necessary to stick to the written form?
	Partly as some application forms need hand signature

	Does the technical manager exercise any judgement?
	No, only technical judgements some of which can be automated

	Are any other internal services necessary?
	Finance department, Procurement sections, Economical planning   

	Are any other external services necessary?
	TANROAS, NCC, Regional Secretariat DAUASA,  DAWASCO, Ministery of works, UDSM, UCLAS, DIT, ERB, CRB,

	How should the service be implemented in the electronic form?

	Database with project managent of the next construction projects

	Are any parts of the service already provided in electronic form?

	Not yet

	Which additional parts of the service could also be implemented in electronic form?

	Contract forms for public works

	What would be the main objective to develop this service in electronic form?

	To reach maximal number of the needy members of the public with much ease and convenint time

	What are the main advantages that you expect from the implementation?

	Efficient administration of the road construction and maintenance projects

	Any problem expected if the service is provided in electronically?
	Mostly technical faculty of the electronic system itself


Table 26: Assessment of information need - Community Development Sect., Kinondoni
	Department
	Community Development Sect.
	Kinondoni

	Service Name
	Implement national policies which fall under the department obligation: women development. policies, child development policies, gender policies etc.

	Brief description

of the service
	Community dev. Services facilitates community sensitisation, mobilisation, organisation, training for local capacity building on problem identification, analysis, prioritation, decision making, implementation and monitor in as far as financial and project managemt is concerned. Data collection and analysis at community level for effective local grassroot partecipation



	Input from the customer
	Output from the public agency

	· Feedback from citizens and NGOs on needs and problems

· Statistical data about poverty, situation of women, children, other impaired groups

· Existing laws
	· Implementation of policies who assist in the capacity building, incresed awareness of own problems, improve economic status, self-dependancy, project sustainability

· Training on project identification, prioritation etc.

· Mobilitation and organisation of community activities

	Who are the customers of the service?
	Members of the public (particuliarly specifi groups such as women, children and youth)

	How many customers currently use this service?
	500 per year

	Is it necessary to stick to the written form?
	No

	Does the technical manager exercise any judgement?
	Yes

	Are any other internal services necessary?
	Cooperatives Unit, Finance Department, Social Welfare Unit,   

	Are any other external services necessary?
	NGOs, CBOs          

	How should the service be implemented in the electronic form?

	Computer assisted collection of indicators for effectiveness of the policies

	Are any parts of the service already provided in electronic form?

	Yes: Statistic data concerning economic groups provided with loans between 1998 and 2004. By Laws program is going to be rolled out

	Which additional parts of the service could also be implemented in electronic form?

	Not sure

	What would be the main objective to develop this service in electronic form?

	To have proper records of raw data of ecnomic / community groups

	What are the main advantages that you expect from the implementation?

	With clear statistica data it is possible to analyse how the introduction of a certain national policy is impacting a certain group

	Any problem expected if the service is provided in electronically?
	It will only be usable to those with access to computers


Table 27: Assessment of information need - Education Dept., Kinondoni
	Department
	Education Dept.
	Kinondoni

	Service Name
	Enrollment and registration of new students

	Brief description

of the service
	Pupils should be enrolled in their school. Information about the pupils should be collected by the school and recorded in it file



	Input from the customer
	Output from the public agency

	· Data about the student

· Data about the avaialble stream
	· Enrollment of students in he school

	Who are the customers of the service?
	Citizens

	How many customers currently use this service?
	200.000 twice a year

	Is it necessary to stick to the written form?
	No

	Does the technical manager exercise any judgement?
	No

	Are any other internal services necessary?
	No     

	Are any other external services necessary?
	No          

	How should the service be implemented in the electronic form?

	Education Management Information System

	Are any parts of the service already provided in electronic form?

	A database is available which is being pupulated with data eg: number of schools, no. of teachers, their salary, no. of pupils etc, but this solution is no longer available.

	Which additional parts of the service could also be implemented in electronic form?

	-

	What would be the main objective to develop this service in electronic form?

	The main objective will be to collect and store data from schools, pupils, teachers so you can easily deal with it.

	What are the main advantages that you expect from the implementation?

	Efficient availability of information on students

	Any problem expected if the service is provided in electronically?
	There will be some problems due to the lack of computer knwledge, which have to be taught in the community


Table 28: Assessment of information need - Legal Unit, Kinondoni
	Department
	Legal Unit
	Kinondoni

	Service Name
	Legal & Security Services

	Brief description

of the service
	To provide legl services to comunal staff and the public. To provide security services to municipal properties



	Input from the customer
	Output from the public agency

	· Detailed inforamtion about cases to be solved

· Information about laws
	· Legal advice and services provided

	Who are the customers of the service?
	Council staff, members of the public, NGOs and local leaders

	How many customers currently use this service?
	4 per day

	Is it necessary to stick to the written form?
	No

	Does the technical manager exercise any judgement?
	Yes

	Are any other internal services necessary?
	Land, Valuation, Engineering, Procurement,  

	Are any other external services necessary?
	No external services          

	How should the service be implemented in the electronic form?

	Portal accessible through internet with egal documents such: by-laws, rules and regulation in the electronic form

	Are any parts of the service already provided in electronic form?

	No

	Which additional parts of the service could also be implemented in electronic form?

	A virtual mail box, which the public could submit ist problem and receive advise

	What would be the main objective to develop this service in electronic form?

	Increase the information of the public, enhance the relationship public-private, shorten the time for the citizen to receive legal advise

	What are the main advantages that you expect from the implementation?

	More information for the public directly without consulting the public agency, more efficient work of employees of the Legal Unit

	Any problem expected if the service is provided in electronically?
	No, but rather the service would be accesible to the public


Table 29: Assessment of information need - Supplies Section, Kinondoni
	Department
	Supplies Section
	Kinondoni

	Service Name
	Procurements

	Brief description

of the service
	Buying of goods, sevices and supplies



	Input from the customer
	Output from the public agency

	· Request from the different departments
	· Procurement of the needed assets

	Who are the customers of the service?
	Companies, citizens and heads of department

	How many customers currently use this service?
	about 15 per day

	Is it necessary to stick to the written form?
	No

	Does the technical manager exercise any judgement?
	Yes

	Are any other internal services necessary?
	All internal departments     

	Are any other external services necessary?
	Suppliers, Logistic companies         

	How should the service be implemented in the electronic form?

	Database

	Are any parts of the service already provided in electronic form?

	No

	Which additional parts of the service could also be implemented in electronic form?

	Information about the suppliers

	What would be the main objective to develop this service in electronic form?

	Being able to track the orders,

	What are the main advantages that you expect from the implementation?

	Efficient track of movements

	Any problem expected if the service is provided in electronically?
	Yes, most of the people have no deivces therefore the service will reach only those with computers


Table 30: Assessment of information need - Trade and Industries Dept., Kinondoni
	Department
	Trade and Industries Dept.
	Kinondoni

	Service Name
	Development of small scale industries

	Brief description

of the service
	Collaborate with stakeholders in order to identify and develop suitableareas for small scale industrial operators. Assist the small-scale industrial operators to secure loans/grants from financial institutions and donors



	Input from the customer
	Output from the public agency

	· Information on economical conditions

· Considerationd of Tanzanian laws
	· Create conditions to favorite small scale industries

	Who are the customers of the service?
	Members of the public, NGOs and special target groups

	How many customers currently use this service?
	Many, difficult to estimate

	Is it necessary to stick to the written form?
	No

	Does the technical manager exercise any judgement?
	Only some of the decisions can be automated

	Are any other internal services necessary?
	Legal Dept., Financial Dept., Scial Development, Welfare and Cooperatives Dept.   

	Are any other external services necessary?
	Companies          

	How should the service be implemented in the electronic form?

	Database with economical informations

	Are any parts of the service already provided in electronic form?

	Yes, at present we can now offer ready informationon business licences for decision making. In addition we can easily identify/locate licansed business

	Which additional parts of the service could also be implemented in electronic form?

	-

	What would be the main objective to develop this service in electronic form?

	Customer orientation and effifiency

	What are the main advantages that you expect from the implementation?

	It will be easy to provide some services to the customer/public and necessary information for decision-making

	Any problem expected if the service is provided in electronically?
	No


Table 31: Assessment of information need - Valuation Unit, Kinondoni
	Department
	Valuation Unit
	Kinondoni

	Service Name
	Valuation of land properties

	Brief description

of the service
	Valuation for compensation, transfer and sales, property taxes, matrimonial cases, insurance, mortgage, liquidation



	Input from the customer
	Output from the public agency

	· Application requests from the Citizens or other public agencies
	· Valuation report

	Who are the customers of the service?
	Members of the public, companies, NGOs, government

	How many customers currently use this service?
	40 customers per day

	Is it necessary to stick to the written form?
	Currently the report must be signed

	Does the technical manager exercise any judgement?
	Yes,

	Are any other internal services necessary?
	Urban Planning Unit, Geomatic and Survey unit     

	Are any other external services necessary?
	Yes, suppliers of required working materials          

	How should the service be implemented in the electronic form?

	Application for the valuation procedure

	Are any parts of the service already provided in electronic form?

	Property tax data can be located through electronic form

	Which additional parts of the service could also be implemented in electronic form?

	Information regarding compensation of crops as to rates

	What would be the main objective to develop this service in electronic form?

	The main objective would be accuracy, efficiency and transparency

	What are the main advantages that you expect from the implementation?

	Given data as property tax, compensation rates to the public, information on the plot a draft valuation shouldbe done

	Any problem expected if the service is provided in electronically?
	No


Table 32: Assessment of information need - Accounting Dept., Temeke
	Department
	Accounting Dept.
	Temeke

	Service Name
	Auditing

	Brief description

of the service
	Municipal Auditing



	Input from the customer
	Output from the public agency

	· budgets and reports from the various departments
	· Auditing the income and expenditures

· Advising of thefts and cheating

	Who are the customers of the service?
	Municipality of Temeke

	How many customers currently use this service?
	The municipality

	Is it necessary to stick to the written form?
	No

	Does the technical manager exercise any judgement?
	Yes

	Are any other internal services necessary?
	All departments     

	Are any other external services necessary?
	No          

	How should the service be implemented in the electronic form?

	Integrated computer application with the expenditures from all departments in the municipality

	Are any parts of the service already provided in electronic form?

	Yes, clerk and balance

	Which additional parts of the service could also be implemented in electronic form?

	All services to be provided in electronic form

	What would be the main objective to develop this service in electronic form?

	Easies accountability, more transparency of the public agency

	What are the main advantages that you expect from the implementation?

	Remove cheatings / Forgering is stopped / Ensure proper calculations

	Any problem expected if the service is provided in electronically?
	Yes: Expenses / Electricity problems / Need to train workers


Table 33: Assessment of information need - Education Dept., Temeke
	Department
	Education Dept.
	Temeke

	Service Name
	Construction of more schools

	Brief description

of the service
	Construction of secondary and primary is done by the Municipality of Temeke



	Input from the customer
	Output from the public agency

	· Education supervision

· Construction of more schools

· Employing more teacher
	· Ensure better education to students

· Increase the number of enrollment

· Provision of good education

	Who are the customers of the service?
	Member of the public

	How many customers currently use this service?
	More than 200 per day

	Is it necessary to stick to the written form?
	Yes

	Does the technical manager exercise any judgement?
	No

	Are any other internal services necessary?
	Constructions Department     

	Are any other external services necessary?
	Yes          

	How should the service be implemented in the electronic form?

	

	Are any parts of the service already provided in electronic form?

	Not yet

	Which additional parts of the service could also be implemented in electronic form?

	Better all services are put in electronic form

	What would be the main objective to develop this service in electronic form?

	Bureaucracy will be reduced / Easy to get the exact number of students and teachers / Easy to supervise

	What are the main advantages that you expect from the implementation?

	

	Any problem expected if the service is provided in electronically?
	Many teachers lack this knowledge / Costy / No generators in most schools whenever the electricity goes off


Table 34: Assessment of information need - Geomatic and Survey Dept., Temeke
	Department
	Geomatic and Survey Dept.
	Temeke

	Service Name
	Surveying plot

	Brief description

of the service
	Surveying the plots and mark according to the required standards



	Input from the customer
	Output from the public agency

	· Application requests from the public or from the public administration

· Measurement of survey engineers

· Land regulations
	· Survey plots, demarc land, avoid land-usage conflicts

	Who are the customers of the service?
	Citizens and public agency

	How many customers currently use this service?
	50 - 60 per day

	Is it necessary to stick to the written form?
	No

	Does the technical manager exercise any judgement?
	No

	Are any other internal services necessary?
	Urban Planning Unit, Valuation Unit, Construction Department   

	Are any other external services necessary?
	UCLAS          

	How should the service be implemented in the electronic form?

	Electronical availability of cataster files

	Are any parts of the service already provided in electronic form?

	No

	Which additional parts of the service could also be implemented in electronic form?

	Document Management Inforamtion System

	What would be the main objective to develop this service in electronic form?

	Easy to identify the plots / Save time / Easy to issue land certification

	What are the main advantages that you expect from the implementation?

	Land usage conflicts will be avoided, easier to solve legal issues, more accuracy

	Any problem expected if the service is provided in electronically?
	No


Table 35: Assessment of information need - Planning Dept, Temeke
	Department
	Planning Dept
	Temeke

	Service Name
	Residential planning

	Brief description

of the service
	Planning of residential plots within the Municipality and other customers



	Input from the customer
	Output from the public agency

	· Residential planning

· Building permit

· Settling land conflict
	· Avoiding squatting and informal settlements

· Ensure right of occupance

· Ensure peace and harmony within the neighbourhood

	Who are the customers of the service?
	Member of the public

	How many customers currently use this service?
	Estimated number of 4000 per month

	Is it necessary to stick to the written form?
	Yes

	Does the technical manager exercise any judgement?
	Yes they require judgement and not to be automated

	Are any other internal services necessary?
	Planning Department, Finance Department     

	Are any other external services necessary?
	UCLAS, Contracting companies         

	How should the service be implemented in the electronic form?

	

	Are any parts of the service already provided in electronic form?

	Yes, drawing the plots by using the program Arc View

	Which additional parts of the service could also be implemented in electronic form?

	General services need electronic form knowledge

	What would be the main objective to develop this service in electronic form?

	Efficiency / Less time-consuming / Avoid bureaucracy

	What are the main advantages that you expect from the implementation?

	

	Any problem expected if the service is provided in electronically?
	Sometimes is very expensive to implement electronic form services


Table 36: Assessment of information need - Planning, Statistics and Coordination Unit, Temeke
	Department
	Planning, Statistics and Coordination Unit
	Temeke

	Service Name
	Coorination of development activities

	Brief description

of the service
	MISSING



	Input from the customer
	Output from the public agency

	· Budget preparation

· Monitoring and supervision of development projects

· Report writing(progress report physical/financial)

· Data collection and analysis
	· Develoment projects are implemented

· Projects are implemented as planned

· Councillors, Heads of department and stakeolders to be aware in that particular time

· Various reports are prepared based on the data available

	Who are the customers of the service?
	Members of the pubic, companies, NGOs, public agencies etc.

	How many customers currently use this service?
	40 per day

	Is it necessary to stick to the written form?
	MISSING

	Does the technical manager exercise any judgement?
	MISSING

	Are any other internal services necessary?
	Social Development, Social welfare and Cooperatives Department Finance Department    

	Are any other external services necessary?
	NGOs, CBOs, Civil groups          

	How should the service be implemented in the electronic form?

	

	Are any parts of the service already provided in electronic form?

	Budget Preparation (Plan Rep) / Report writing / All payments are done in electronic form (Epicor)

	Which additional parts of the service could also be implemented in electronic form?

	-

	What would be the main objective to develop this service in electronic form?

	To supply delivery of services / To store data i the best possible way

	What are the main advantages that you expect from the implementation?

	

	Any problem expected if the service is provided in electronically?
	No
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