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PREFACE 

This thesis is the fmal result of my M.Sc. research on the possibilities and constraints of GIS 
for urban planning and management in Dar es Salaam. The fieldwork for this research was exe
cuted in the period of 4 November 1995 until11 May 1996. After the preparatien of a research 
proposal, in wbich the Planning Department of the Dar es Salaam City Council was the primary 
research unit, the executing of the research for the Sustainable Dar es Salaam Project proved to be 
a much more relevant and rewarding exercise. 

I hope that this research can make a useful contnöution for not only the Sustainable Dar es 
Salaam Project and other future "sustainable cities in Tanzania", but also for all interested students 
and professionals, who may find that a technically perfect designed geograpbic information system 
without the necessary attention to the organizational environment is not the way forward. 

This thesis could not have been accomplished without the assistance and support of a number 
of people and organizations. First of all, my thanks goes out to my supervisors at the Eindhoven 
University of Technology, who have assisted me in the preparation, execution, and completion of 
this thesis. The clear, realistic, patient and warm supervision of Drs H. Gaillard, coupled with bis 
"inspiring" views on the scientific community, deserve special thanks. 

The 6 months field period in Tanzania was a tremendons experience for this young student. 
For the execution of the research several people and organizations deserve my gratitude. First of 
all, I would like to thank my field supervisor, Mr. Mateso from Ardhi Institute, for bis supervision 
and introductions at the Ardhi Institute and the City Council. Also Mr. Mugerezi from Ardhi 
Institute deserves special mentioning for bis valuable comments. Additionally, I would lilre to thank 
Mr. Paul Schuttenbelt, Mrs A. Mkande and Mrs P. Lerise and all coordinators from the Sustainable 
Dar es Salaam Project for accepting my services, and provision of valuable information. 

On the social part I am indebted to all the people whomade me feel "at home" in Mbaga~ 
Dar es Salaam. I would 1ike to thank the whole staff at the CICA house who provided me with a 
comfortable accommodation. Th.e fantastic group of students at the CICA house, with who I had 
the pleasure to live with for six months, made my stay unforgettable. Especially the discussions on 
the roof of the CICA house, wbich shed light on our past, presentand future lives were enlighten
ing1. I will never forget the six months that started with the following words of Chablue: "On 
behalf of the entire popuiatien of Tanzania, I welcome you to ACICA .... " 

Last but not least, my gratitude goes out to my girlfriend Karin, without whose support (not 
only the provision of her computer) this thesis and the six months stay would not have been 
possible. I would a1so like to thank my parents for having the patience, understanding and support 
for me to complete this study. 

1 see Donné van Engelen, M.Sc. Thesis, preface 
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EXECUTfVES~RY 

In thls research, the possibilities and constraints of GIS for urban planning and management 
have been studied. The research started with a survey on the state and functioning of GIS in Dar es 
Salaam. In thls survey all GIS related actvitles in Dar es Salaam have been stuclied which are 
involved in urban planning and or management or related activities. This provided an overview on 
the functioning of these GIS applications in Dar es Salaam, coupled with opportunities for data 
sharing. 

Secondly, as the Sustainable Dar es Salaam Project is trying to improve the planning and 
management capabilities of the Dar es Salaam City Council, past efforts in the field of urban 
planning and management have been studied. This identifies the causes of the urban squalor of Dar 
es Salaam, and determines the availability and quality of extemal sourees of data or information as 
wellas the organizational and politica! environment, in which SDP tries to perfonn its functions. 
This background information was gathered by means of literature study and unstructured inter
views. 

Thirdly, the Sustainable Dar es Salaam Project was studied to get infonned with thls new 
approach of planning and management. This study was necessary as SDP deviates greatly from a 
"nonnal" organization such as the Dar es Salaam City Council. SDP is not a predominantly admin
istrative organization, on which System Development Methodology is predominantly based, but a 
innovative approach to urban planning and management. This study has served as the introduetion 
to the actual infonnation planning of the GIS within SDP and has provided additional consider
ations for the implementation, predominantly by showing the major constraints and success factors. 
This study was based on several project documents, unstructured interviews, and participatory 
observation in project review meetings. 

The main part of the research is a case study on the possibilities and constraints of GIS 
within SDP. This casestudy predominantly has a descriptive nature of GIS implementation in a 
project-like environment The study was to result in an information plan for the implementation of 
an 'adapted approach' of a GIS in the SDP of the city of Dar es Salaam. This information plan is 
the end product of the frrst phase of an approach used in infonnation management sciences called 
System Development Methodology. This methodology has been adapted to the possibilities and 
constraints of the SDP in Dar Es Salaam and the limited capabilities within the 6 months field 
study. Therefore the focus bas mainly been on the infonnation planning phase. The adapted System 
Development Methodology was executed to determine the possibilities and constraints of GIS 
implementation within SDP. This study is based on some project documents, semi-structured 
interviews (User Needs Analysis) with the working group coordinators, and participatory observa
tion of the actual progress and problems of GIS implementation so far. 

The general introduetion of the research, which is stated above led to several important 
conclusions on the current and future functioning SDP and its relation with the Dar es Salaam City 
Council, and on GIS related actlvities on the area of urban planning and/or management in generaL 
Based on these conclusions, a number of recommendation have been made. The cost and benefit 
implications of these recommendation have been discussed in chapter 6, where possible. The 
following contains the qualitative overview of the recommended actions on the specific areas of 
concern. 

GIS development within SDP 
For the sake of the progress of the geographic information system as proposed in chapter 5 

several inputs are required. First of all, Mr. Mugerezi should be contracted as alocal consultant 
specialized in GIS and system development, as he bas been involved in past efforts of GIS estab-
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lisbment and therefore is conversant with the situation. Based on this report, he should be con
tracted to: 

* 
* 
* 

provide further education of the GIS core team on system development issues 
undertake the system development issues by developing the database 
imptement the information system and ensure future functioning of the system 

The system development should start on the large scale planning issues as this requires 
results on short term, to provide necessary inputs for the Strategie Urban Development Plan. 
Subsequently, the database on the intermediate planning issues could be developed. Lasdy, a proto
type of the information system on small-scale planning issues should be developed to provide the 
necessary inputs for needed collaboration between the involved institutions on plot level issues. 

The proto-type development of the information system on small scale planning issues, the 
Land Information System, will depend on the progress of the coordination of involved institutions 
as discussed below. Nevertheless, it is advised that the efforts on the proto-type should be initiated, 
basedon combined efforts of the Valuation RoU under USEP, MLHUD, TANESCO, and the 
involved werking groups, to convince the involved institutions on the need and importance of such 
cooperation. 

It is advised to limit the consultancies from abroad, as these can never he as conversant with 
the state of general information supply and availability in the usual visits of only 2 weeks, eero
pared to the available human resources within the Ardhi Institute. Additionally, it is advised to 
assign one specific persen within each werking group (or environmental issues), whowillis to be 
informed on all information issues, as a specific contact persen for the GIS core group members. 
This will promate the coordination between the GIS core group and the werking groups. 

Overall functioning of SDP 
The conclusions have above all clearly shown that, for the sake of proper, effective and 

efficient urban planning and management, the actlvities of the involved institutions such as the 
DCC, SDP, MLHUD and involved parastatals badly require coordination and cooperation on the 
issue of data management and exchange. The SDP strategy of incremental institution building 
through voluntary secendment of (junior) desk officers has proved to be insufficient. Nevertheless, 
the SDP is the designated institution to incorporate these stakeholders, basedon its role, and the 
fact that it is not bound to traditional bureaueratic hierarchies. This cooperation should lead to 
institutionalized procedures of information exchange and updating on land information issues, 
especially on plot level issues. 

The research has also shown the need tooppose a number of SDP project limitations. First of 
all, the project necessitates greater operational and fmancial autonomy to free the project from 
excessive administrative and bureaueratic burdens and delays. This implies delegation of operational 
powers from both UNDP and UNCHS, on the areas of budget revisions (for systematic information 
collection), decision making, and inputs of local (and only if necessary) foreign consultants. The 
role of the UNDP and UNCHS should therefore be limited. 

Thirdly, it is advisable to reorganize the current project set-up to the necessary or currently 
functional werking groups. The fact that a number of werking groups are currently not active can 
be attributed to the fact that their goals or required inputs are too far-fetched or unfeasible. The 
necessity of these werking groups should be reconsidered in the coordinating werking group, 
leading to the discontinue of these groups or the merging of these werking groups with other 
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related working groups. This reorganization should leadtoa project set-up of continued useful and 
active working groups. 

Fourthly, the remuneration of involved working group members, the environmental co
ordinators, the GIS core group and other personnet should be reconsidered, especially in the light of 
the sustainability of SDP activities when integrated into the City Council. lt is advised bere that the 
project wou1d have to be partly self-sustaining, by identifying additional sourees of revenue, to 
strengthen the fmancial base of the City Council, and thereby justifying current project set-up. The 
main recommendation bere is to cooperate with the current Property Valnation RoUs under USEP 
in developing the Land Information System, which should lead to an efficient property tax collee
rion and monitoring system. The establishment of this Land Information System, or small scale 
information system, would then also enable the collection of additional dues or user charges 
identified under the current SDP approach, such as Refuse Colleerion Charges, or Pit Emptying 
Services. 

The position of the Dar es Salaam City Council 
As bas been shown, the position of the Dar es Salaam City Council and other local govem

ments is very weak. Unless this position is not being changed the future sustainability of SDP is 
constrained through lack of cooperation and finances. However more importantly, the whole 
process of institution building within DCC would be endangered. This would imply that all efforts 
of urban planning and management would not preeede the stage of piece-meal demonstration or 
pilot projects. Therefore, a nwnber of recommendations are made, which have also been raised by 
several other authors. Central govemment needs to strengthen decentralization by restticring the 
scope for ministries to intervene in urban management affairs, providing the City Council with 
secure access to sourees of revenue, and revise the centralized Local Govemment Service Commis
sion to increase the authority of the City Council over its staff. These are only genera!, but neces
sary recommendations 

More specific recommendations for the DCC consider the need to solve the conflict on land 
management and ownership issues. The issue "concerning land use and allocation acquires great 
politica! sensitivity and constitutes a predominant focus of attention in Govemment, to the detri
ment of serious concern with environmental planning and management". The ministry bas to work 
out a clear division of responsibilities of land management issues. The SDP can assist bere in the 
development of the land information system as discussed and the development of innovative 
proposals of land management and development, 1ike the 'site development fund' as demonstration , 
projects. As such the SDP could provide important inputs for the politica! discussion between the 
two actors. 

Additionally, it is stated that not only the relation between the central and local government, 
and the future sustainability of the SDP approach need to be improved. The concept of local 
democracy also implies a sense of "working for the people" which does currently not seem to be 
present. It is therefore noted that this process of establishing democracy shou1d also be stimulated. 
SDP can play a role bere by training and educating councillors on their role and the current 
functions of SOP as they are insufficiently aware of the current situation. However, it is also 
recommended that the population needs to be increasingly involved on their role and responsibili
ties of establishing true local democracy, impravement of their living conditions and urban citizen
ship. The "mtaa" or sub-ward level (Dar es Salaam consistsof 254 sub-wards) and community 
based organizations or CBO's, are the designated institutions on which activities SDP should be 
focused, as the "grass-root" level bas proved to be indispensable for the success of the SOP 
approach 
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GIS development witbiD Dar es Salaam 
Coneenring overall GIS development within Dar es Salaam (and Tanzania in general), it is 

noted that the Ardhi Institute bas is the only training institution on GIS so far. lt does not only 
provides GIS training for its students, but can also provide tailor made training programs for other 
interested institutions. Chapter 2 bas proved that current GIS approaches on urban planning and 
land management are functioning as stand-alone applications, with no data-sharing at all with 
relevant institutions. So far the coordinating mechanism bas been limited to some workshops on 
GIS organized by the National Environmental Management Council in which, partly, the possibili
ties of GIS for forestry management were demonstrated. Additionally, a quarterly GIS newsletter 
was introduced intended as communication instrument between users in GIS related activities. The 
effects so far have been limited. lt is therefore recommended that Ardhi Institute is to act as 
catalyst for GIS related actlvities in Tanzania. lt should therefore establish a complete overview of 
all GIS activities, and act as a communication medium between these institutions. lt could also act 
as "troubleshooter'' on technica! GIS issues on consultancy base. Additionally, the students and 
trainees of Ardhi lnstitute could perfonn practical training at current GIS users. As such it could 
perfonn the leading role and focal point for the indigenization of the technology, which wou1d 
prevent future problems as indicated in chapter 2, and make efficient use of scarce resources. 
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Case study on the possibilities and constraints of GIS for urban planning and management in Dar es Salaam 

CHAPTER 1: INTRODUCTION 

1.1 Dar es Salaam1 

According to the City Profile of August 1992, the city and region of Dar es Salaam lies 
between 6.34' and 7.10' south on the west Indian Ocean coastline, stretchingabout 100 kms 
between Mpiji River to the north and beyond the Mzinga Riverin the south; enclosing some 1,350 
sq kms of land including 8 off-shore islands. Whilst national in character, the city's immediate 
sphere of influence extends for Bagamoya in the north, beyond Ruvu River in the west, to as far 
south as Kisiji; with surrounding villages and towns focusing on Dar es Salaam as the market for 
their produce and the souree of supplies and conswner goods. In addition, the TANZAM railway 
link:ing Dar es Salaam to Zambia and Malawi has expanded the city's influence to the very heart of 
the continent; its natural harbeur having been developed into a modem port which farms the basis 
of its importance both nationally, regionally and continentally. 

Established by Sultan Majid of Zanzibar in 1862 as a port and trading centre to support new 
caravan routes being opened up into the interlor of the continent, Dar es Salaam grew rapidly -
especially following relecation of the Oerman colonial administrative from Bagamoyo in 1891 to 
take advantage of the city's safe natural harbour. Whilst city growth stagnated between the two 
World Wars, Table 1.1 shows the rapid growth that foliowed undisturbed into the 1980's despite 
the implementation of the Arusha Deelaratien in 1979 (which focused the majority of public sector 
support to rural Tanzania, significantly reducing social and physical infrastructure investments in 
Dar es Salaam and other municipalities), and dedication of Dodoma as the new national capita!. 

(*) 
(+) 

Table 1.1: Population growth in Dar es Salaam 

1867 
1874 
1913 
1943 
1952 
1967 

Year 

1978 (census) 

1988 (census) 
1992 (estimate) 

2000 (estimate) 

In the period city ooûiïdäries were adJûSîëd 

PopûlatJon 

900 
10,000 
34,000 
45,000 
99,140 

272,515 
843,090 

1,360,850 
2,300,000 + 

3,500,000 + 

Projeetiens based on urban ward growth rates enumerated 

Annuat Räte of 
Change% 

41.1 
3.2 
0.9 
9.2 
7.0 
10.8 
4.9* 
7.2 

-·t-
1 

Table 1.2: Position of Dar es Salaam in Tanzania's urbanization procesr 
Year Total Urban Popula- Ratio Urban/ Ratio Ratio DSM/ 

ti on National DSM/ Ur- National 
ban 

1930 102% 
1948 184,000 2.6% 37.7% 1.0% 
1957 259,000 4.1% 49.7% 2.0% 
1967 686,000 5.5% 39.7% 2.2% 
1978 2,260,000 13.3% 37.3% 5.0% 
1988 3,800,000 16.8% 35.8% 6.0% 
2000 7,090,000 22.0% 49.4% 10.9% 

1 adapted from Environmental Profile ofthe Metropoliran Area (August 1992) by Baruti et al. page 1 

2 calculations based on figures from Kyessi and Kironde 
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Chapter 1: Introduetion 

The City is divided into three administrative districts (Kinondoni, llala and Temeke), which 
are further subdivided into 52 wards (see figure 1.1). 

COAST A[GIGN 

ADHINISTRATIVE BOUNDARIES 

~ 
Sult 
1-U--L.J-..\ ~" 

Figure 1.1: Dar es Salaam 
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Dar es Salaam remains the primate city and undisputed administrative, commercial industrial 
and transportation centrein Tanzania. In 1989 it had 37.4% of the nation's industrial establish
ments, 36.3% of industrial employees, 36.4% of industrial employers and 48.8% of industrial 
wages3

• The bulk of the Country's employment intheservice sector is also concentrated in Dar es 
Salam, a city which in 1989 consumed 62% of the country's electricity, although it had only 25% 
of the country's urban population. With an estimated population of 2.3 million people ( 1992) or 25 
% of the country's urban population (itself estimated at 29 % of the national total), the city is seven 
times bigger than the country's next urban centre of Mwanza. The exact figures are however 
unknown and tend to vary according to the souree (compare with table 1.2). This is a clear 

3Tanzania. Economie Survey for the Year 1990, Table 52A. 
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indication of poor record keeping. Additionally, according to Kironde4 there is a dispute over the 
defmition of urban population. Therefore the figures can only give an indication of the primacy of 
Dar es Salaam Whilst the last intercensal growth rate appeared tofall to 4.7 %, this belies the 
physical expansion which grew at 7.2 % per annum (based on urban ward growth statistics, 
generated about equally from natura! increase and in-migration. With a larger than average urban 

, werkforce employed in the city's formal sector in 1988 (some 26 %), fonnal employment is one of 
' the major attractions for migrants. Furthermore, about 70 % of formal employment was in the 
public sector. As aresult a city region population of some 3.5 million is anticipated by the turn of 
the century ( see table 1.1) 

1.2 Probieros of urban authorities 

The city of Dar Es Salaam is facing many socio-economie probieros similar to those in many 
cities indeveloping countries, such as squatter settlements and inadequate service delivery, which 
can partly be attributed to the high growth. However, it is commonly accepted that some of these 
probieros cou1d be solved through well organized urban planning and management Mateso asserts 
however that the Tanzanian urban planning authorities have scarcely achieved the required or 
expected results in their respective areas. 

"While some towns are struggling with unrealistic plans others are growing with outdated or 
even without plans. This causes very complicated socio-economie impairments such as 
unserviced planned settlements, squatter spreading etc"5

• 

In Mateso's analysis on urban planning and management in Tanzania he systematically points 
out the major probieros of the urban authorities, which render urban planning and management 
ineffective or even counter productive. He mentions amongst others the following problems6

: 

Text box 1.1: Problems of urban authorities 

4 Kironde, J.M. Lusagga Land Policy Options for Tanzania, preliminary version page 8 

5 Mateso, P. (1993) from Urban Planning in Tanzania: State of the Art and Proposals for lmprove
ment, unpublished Lizentiatenarbeit, page 2 

6 ibid, chapter S 
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These are not the only probieros which render urban planning ineffective. An extensive and 
reliable information base is essential if a city is to be managed and planned effectively. "Lack of 
information contributes to probieros such as ineffective urban development programs and activities; 
un-economical and badly planned investment projects; poor functioning of land markets, property 
tax and transport and utility systeros; and disregard of the environmental impact of development on 
the population7

". That is also the justification for Mateso to argue that "Tanzanian urban authorities 
should promote proper recording and documentation of its affairs, and establish proper storage of 
such knowledge8

". The planning agencies, he argues, are guided by a set of beliefs about the 
prevailing states of affairs and intents about future course of action. This set of beliefs depends 
heavily on the available records. 

It is commonly recognized that "cities offer advantageous conditions for capital, and so 
encourage concentratien of financial, commercial and industrial power, as well as the expansion of 
markets through the disseminarion of tastes and consumer habits"9

• These 'engines of growth' are 
therefore of considerable importance for national development. For the proper functioning of the 
urban economy and fabric, urban planning and management is essential. 

Urban planning is an activity which requires a lot of information. Most of this information is 
related to the earth's surface. But a major problem is the availability, quality and accessibility of 
such information. Huxhold 10 asserts that the geographic nature of data processed in today's cities 
and countries provides almost unlimited opportunities for improving service delivery, management 
and policy making in urban govemments. This is because geographic data provide naturallinkages 
that allow data to be integrated horizontally across the organization and to be integrated vertically 
up organization levels. A GIS approach could therefore prove to be relevant to improve urban 
planning and management of the city of Dar es Salaam. 

"Often the value of GIS (or, more generally, geographic information technology) is under
stood as producer of specific sets of information. However, establishing a GIS often brings 
people tagether and let them think about their information requirements; in fact; let them 
jointly think about their jobs and activities and how to improve them. Establishing a GIS in 
this senseis a form of organizational development or rather institution building"11

• 

Implemenring a GIS to support urban planning and/or management in Dar Es Salaam 
therefore seeros to be very promising. But developing countries are facing some obstacles that 
hinder the implementation of such systeros, such as lack of adequately trained personnel, lack of 
access or knowledge about the appropriate software and the high costs associated related with the 
implementation of such systeros. lt is also questionable whether the information systeros developed 
in the industrialized countries are suited to the information needs and availabilities in Dar Es 

7 Paulsson, Bengt (1992) Urban Applications of Satellite Remote Sensing and GIS Analysis for Urban 
Management Programme 

1 Mateso 1993, page 158 

9 Devas, N. and Rakodi, C. (1993) New approachestourban planning and management in the 
developing world Longman Scientific & Technical 

10 Huxhold, William E. (1991) An Introduetion to Urban Geographic lnformation Systems, New York 
Oxford University Press page 23 

11 de Man, W.H. Erik "Establishing Geographic lnformation System As lnstitution Building" in (1995) 
Proceedings on International Conference Urban Habitat, sectien geo-informatics 
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Salaam. Van der Meulen12 therefore argues for an 'adapted approach'. Adaption hereis not the 
appropriation of approaches from developed countries and technology transfer, but implies the 
redesign and redevelopment of the system to meet the circumstances in the Third World. 

The development of such an adapted approach requires a thorrough assessment of the 
information needs and constraints of the responsible authorities in their institutional setting, for the 
determination of the GIS application which would be most valuable, and the concurring constraints 
and opportunities that will be faced in Dar es Salaam. 

1.3 Geographic lnformation Systems 

1.3.1 Basics of GIS 

Although GIS is a technology that is being used in a wide variety of disciplines (such as 
geography, urban planning engineering, environmental engineering and many others) Burrough has 
provided one of the most widely quoted definitions of GIS. 

Text box 1.2: GIS defined Source: Huxhold 1991 

According to Scholten and 
Stillwent3 three main tasks which a 
GIS must perform can be identified. 
The frrst is the storage, management 
and integration of large amounts of 
spatially referenced data. Spatial 
data have physical dimensions, such 
as a plot, road, or lake, which 
determine where the objects are. But 
geographical objects also have non
spatial attributes, like ownership, 
age, or material, which determine 
what the objects and their properties 
are (see figure 1.2). Figure 1.2: Locational and attribute information 

The second main objective of GIS is to provide the means to carry out analyses, which relate 
specifically to the geographic component of the data. These range from simple overlay analyses, 
statistica! calculations to even modelling in highly sophisticated applications. The third main task of 

12 van der Meulen, George G. (19??} Computer Aided Urban and Regional Planning, Managementand 
Decision making in Developing countries 

13 Scholten and Stillweil eds (1990} Geographical Jnformation Systemsfor Urban and Regional 
Planning, Kluwer Academie Publishers page 4 
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GIS involves the organization and management of large quantities of data to be accessible to all 
users. 

Scholten and Stillweil however have left out two important issues. The frrst is that a GIS can 
manage and integrate large arnounts of data from different databases. This offers opportunities for 
data sharing and integration of various data bases. The other is that a GIS offers fast and effective 
possibilities for the manipulation and presentation of geographic information. 

A GIS always performs its functions in an organizational environment. The major functions 
of an organization are: 
* Operations - producing or delivering the product or service 
* Management - cantrolling the organization's resources needed to run its operations 
* Policy- establishing the long-term, overall direction of the organization 

Plans and Programs • 

Management 

Operations 

Figure 1.3: The inforrnation pyramid: lnforrnation flows up the 
government business pyramid, where policy-rnakers approve 
plans and programs to cause management actions to affect citi
zens. Source: Huxhold 1991, page 14 

Huxhold14 states that successful information systems support are designed to irnprove the 
operations level of government and also support the information needs of policy and management 
levels. Only these systems can truly respond to the information needs in the organization (see 
figure 1.3) lneffective systems are those designed only for operational actlvities or only for man
agement or policy purposes. 

1.3.2 GIS applications 

lt is comrnonplace to use the term GIS to refer to all types of spatial inforrnation systems as 
GIS is the generic term of a lot of information systems, which are being used in a large variety of 
institutions. Four rnain types of organization rnay be distinguished; research institutes, administra
tive institutes (such as public utilities or property registration agencies), government agencies (for 

14 Huxhold 1991, page 13 
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planning and policy fonnulation) and commercial enterprises. Figure 1.415 shows the hierarchy of 
geographical infonnation systems according to Williamson. 

I Geographical Infonnation I 
Systems 

I 
I 

Land Infonnation I Socio-Economie I 
Systems Infonnation Systems 

I I 
Parcel-based Network Resource/ 
(Cadastral) Facilty Environmental 
lnfonnation (Utility) (Natura!) 

Systems Information Infonnation 
I 

Systems Systems 

Figure 1.4: Hierarchy of geographical information systems 

As the research focuses on urban planning and management in Dar es Salaam some examples 
of GIS applications related to urban planning can be seen in Text box 1.2. 

Text box 1.3: GIS applications 

1.3.3 GIS for decision support 

The ultimate goal of GIS is to support planning or management activities. In other words, it 
tries to support the decision-making process. The assumption bere is that by means of utilizing GIS 
the decision-making will be improved. However, this assumption has been questioned by some 
authors16 but this fall beyond the scope of this research. Nevertheless various authors argue that 
GIS cannot actually support the decision-making process as GIS only "combines spatial database 

15 Souree Larsson, Gerhard (1991) Land registration and cadastral systems,· tools for land information 
and management Longman Scientific & Technica!, London page 3 

16 for example Ackoff,R.L. (1967) "Management misinformation systems" in Management Science 
14(4) 
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management, geographical/statistical analysis and mapping and not more than that"17
• Van der 

Meulen mentions four reasons why a GIS integrated in a Decision Support System (DSS) guaran
tees better support than from a traditional GIS; fora DSS: a) stresses "decision support," b) is 
dedicated to decision makers, c) evaluates policy altematives, sametimes including cost-benefit 
analysis, and d) supports user interfacing. The DSS approach is very promising, and bas produced 
so far several applications concerning urban planning or management, for example on the area of 
solid waste management18

• 

1.4 GIS in developing countries 

1.4.1 Introduetion 

In developing countries, apart from a few research applications and exploratory pilot projects, 
GIS technology was not seriously applied prior to 1980. The 1980s, however have seen a steady 
expansion of the application of the technologyin developing nations, especially after 1986. This 
bas largely been a result of rapid technological change in a number of related fields. Taylor19 

mentions the prime agents (a) the developments in remote sensing for rnaicing vastly increased 
amounts of data available; (b) the increasing power of the microcomputer (nowadays PC) combined 
with the decreasing costs of hardware of computing power (c) development of more efficient 
software systems and storage devices. 

Applications of GIS technologies indeveloping countries have exploded during the latter part 
of the 1980s but when the applications are examined, they are often found to be initiatives funded 
or supported by international aid agencies and many are pilot projects or research projects as 
opposed to operational systems. They also tend to be controlled by outsiders, not by indigenous 
scientists. The two statements above caused current developments of GIS technology in developing 
countries to have been identified as mainly "technology driven", thus ha ving low relevance. 
Taylor0 states that if GIS is to be useful and effective it must be introduced by indigenous scien
tists who understand both the technological and socio-economie context in which the systems are to 
operate. Taylor's central justly argument is that although GIS has potentlal to be of utility in 
developing countries, that potentlal bas not yet been realized and there are many problems to be 
overcome. These problems can be categorized according to their nature, such as the appropriateness 
of GIS technology, data constraints, personnel constraints, and organizationa]/ politica! constraints. 
These considerations will be discussed below. 

1.4.2 The appropriateness of GIS technology 

At frrst glance GIS may appear to be clearly 'inappropriate technology' because of its per
ceived high cost in equipment, software, training and consulting fees. Additionally these systems 

17 van der Meulen, G.G. (1992) "Geographicallnformation and Decision Support System" in Comput
ers, Environment and Urban Systems, Vol 16, page 2 

18 for an example it is referred to "Computer Fee Collection For Public Services" in Urban Habitat: 
the environment oftomorrow, proceedings of an international conference held in Delft, February 1995, 
section geo-informatics 

19 Taylor "GIS and Developing Nations" in Maguire, Goodchild and Rhind (1991) Geographical 
/nformation Systems: Principles and Applications, page 73-74 

20 ibid, page 80 
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are also anti-ethical to the principle of fostering local self-reliance and reducing external dependen 
cies. 

According to Yapa21 one of the frequent budget requests made by planners in the Third 
World is for resources for computer hardware and software for use in database management, 
spreadsheet analysis and word-processing. Correspondingly, in regional and local-area planning 
offices requests are routinely made for map display devices, software for map analysis and GIS, 
and training in the use of software. Given the important role of AT in decentralized regional 
development it would be most useful to examine the requests for automated map making and GIS 
to ascertain if their use is compatible with the principlesof AT. 

A number of researchers have listed a number of criteria for appropriate technology. I will 
cite Yapa22 here by following a list of features provided by Darrow. Appropriate technologies: 

(1) are low in capita} costs 
(2) use local materials whenever possible 
(3) create jobs, employing local skilis and Iabour 
(4) are small enough in scale to be affordable by a small group of farmers 
(5) can be understood, controlled and maintained by villagers whenever possible 
(6) can be produced out of a smal! metal-werking shop, if not in a village itself 
(7) suppose that people can and will work together collectively to bring improvements to their communities, 

recognizing that in most of the world important decisions are made by groups rather than individuals 
(8) involve decentralized renewable energy sources, such as wind power, solar energy, water power, methane 

gas, animal power and peda! power such as in that highly-efficient machine, the bicycle 
(9) make technology understandable to the people who are using it and thus suggest ideas that could be used in 

furtherinnovations 
(10) are flexible so that they can continue to be used or adapted to fit changing circumstances 
(11) do not involve patents, royalties, consultatien fees, import duties, shipping charges or financial wizards; 

practical plan can be obtained free or at low cost and no further payment is involved · 

Several difficulties arise in using these defmitions to evaluate the role of GIS in Third World 
development. First, the attributes of AT listed above concern the nature of production technology 
that uses materialand energy; their description contain do not apply to information technology. 
Second, unlike matter and energy, information does not follow the fi.rst and second law of thermo
dynamics. This implies that many of statements made about AT do not apply to infonnation 
technologies such as GIS. Thirdly Yapa argues that, although GIS has the negative attributes of 
increasing dependency and requiring foreign expertise and high levels of skills, it is a tooi for place 
specific decentralized development Additionally, as high unemployment is usually identified as one 
of the important issues in developing countries, it should be said that GIS is not necessarily Iabour 
replacing as there usually is a lot of Iabour involved in Iabour collection. Therefore Klosterman23 

argues that "in the present context that "appropriate technology" for the developing world does not 
have to be old-fashioned or unsophisticated; it just has to be cheap, effective, reliable and easy to 
use. Thus the question whether GIS technology is appropriate for regionat planning in the develop
ing world is dependent on the availability of all four componentsof the GIS technology "package"; 
suitable equipment, appropriate information, proper organization and available expertise". Yapa 
therefore argues for a review of the concept of AT. The discussion above is a clear indication of 

21 Yapa, Lakshman S. "'s GIS appropriate technology?" in International Joumal Geographical 
lnformation Systems, 1991, Vol 5, No. 1, 41-58 

22 ibid, page 44 

23 Klosterman, Ricbard E "The appropriateness of geographic information systems for regionat 
planning in tbe developing world", in Computers, Environment and Urban Systems; an international journa~ 
January/February 1995 · 
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the problems of discussing a new technology with "old" models. The role of infonnation technol
ogyin the developing world therefore requires additional study. 

1.4.3 Data constraints 

There is a fundamental difference between data and infonnation. Data are numerical or 
symbolic representations that attempt to describe the attributes of people, organizations, objects, 
events or concepts. lnfonnation is data which have been structured, organized, summarized, or 
transformed so that they will increase the user's understanding of the phenomenon being consid
ered. Here lies the strength of the GIS, by storing, manipulating, integrating and displaying geo
graphically referenced data, or transforming raw data into useful information for planners and 
decision makers. Accurate information can only be generated by the GIS if the data on which it is 
based are accurate to begin with. If the data are inaccurate or incomplete, the use of sophisticated 
GIS tecbnology will only be an expansive graphic and spatial version of "garbage in, garbage out". 

Even in developed countries pubtic agencies have discovered that while data on land owner
ship, land use, and the location of pubtic and private facilities are readily available or can be 
obtained from permits, licenses, and tax records, much of these data are inconsistent, incomplete, 
and difficult to integrate. Therefore the creation of the database has proven to be 5 to 10 times 
more expensive than the hardware and software. Creating the database requires the coneetion of 
required data, the organization and integration of existing data, and conversion of these data into a 
suitable digital form. All of these tasks are time consuming, Iabour intensive, and quite expensive. 

According to Klosterman GIS are particularly useful when used in conjunction with land 
information systems (LIS) containing current parcel-level data on property ownership, valuation, 
land use, development controls, and other land-related infonnation. These data can then be used in 
a GIS to coordinate the maintenance of data collected by different govemment agencies, enhance 
property records by providing a visual dimension, expedite property-based inquiries by displaying 
them graphically, aggregate parcel-related data on the basis of spatial criteria, and facilitate the 
maintenance of property records and the preparatien of property maps. 

Nevertheless Klosterman24 states that case studies of data-coneetion in the developing world 
has revealed that the lack of adequate data is particularly severe in these settings. Most social and 
economie data have been collected at a nationallevel, while at local or regionatlevel few data have 
been collected because of limited data-collection capacities, particularly on current land uses. 
Additionally, the data are not conected systematically and are not consistent with respect to time, 
geographic coverage, or defmition, making data integration extremely difficult. Also, large scale 
base maps are often not available, or extremely of date, making them of limited use for monitoring 
the rapid, unplanned, and unregulated growth of larger cities indeveloping countries. The most 
readily available data have been collected by means of remote sensing techniques that deal primar
ily with land cover and the physical environment. As a result, socio-economie and land-ownership 
data that are essential for urban and regionat planning efforts are generally lacking. 

Data colleetien is forther constrained by the existence of a large "informal sector" that resists 
the collection of more reliable infonnation in the fear that it will be used against them. Additionally 
data-collection efforts are also frustrated by antiquated, under-staffed, and inadequately funded 
municipal and district data coneetion and storage systems that cannot keep pace with constantly 
growing data volumes. Confidentiality and politica! sensitivity of specific data also constrains data 
collection. Besides, the availability and quality of the data, there is a generallack of organizational 

24 ibid, page 5 
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procedures for monitoring and coordinating the frequency of data updating or verifying the data 
that are collected. Taylors citing Edralin (1990) and Harper and Mannheim (1989) estimated that 
80 % of the cost of imptementing GIS in developing countries is attributable to database develop
ment. Additionally the reliability of the data is often questionable. The probieros of data coneetion 
are compounded by·the rapid rates of change, especially in cities which may be growing at up to 7 
per cent per annum. 

1.4.4 Personnel constraints 

Attracting andretraining personnel is essential for rapidly changing technica! fields such as 
GIS where necessary expertise is scarce and continuity is essential for accuroulating the operational 
experience to operate the system. As a result the management environment of a GIS facility bas 
been correctly identified as "perhaps the most important single factor in determining its success or 
failure"26 Personnel is important because a GIS system requires many types of people with a wide 
range of skills. At one end, the system requires low-skilled staff (typists, computer operators, map 
digitizers, etc.) who may not understand how the GIS works but are needed to keep it operating 
smoothly. System managers and liaison personnet arealso needed to supervise the daily operation 
of the system and to maintain a harmonious interaction with the rest of the organization. Trained 
and experienced system programroers and developers are required to bring the system to the 
required operating leveland to deal with day-to-day glitches that are common to any computer 
installation. Most importantly, the system needs experienced and well-trained planners and analysts 
to determine what types of information should be collected and to interpret and use the information 
that is provided. 

The need for trained and experienced GIS staff poses particularly severe obstacles in devel
oping countries whose inability to attract and retain qualified personnet in the public sector is well
known and wide-spread. Govemments everywhere can rarely match the salaries and fringe benefits 
offered by private industry, particularly for GIS technicians that are in increasingly great demand in 
both the pubtic and private sectors. Retaining technica! personnel is even more difficult because 
people can often be brought into the public sector at fairly low levels. However, they soon gain 
skills and experience that allow them to move to more lucrative jobs with other govemment 
agencies or in the public sector. Rigid personnet system also obstructs promotion possibilities. 

According to Huxhold and Somers27
, it is essential to haveastrong GIS leadership or 'project 

champion'. According to Somers many GIS projects still suffer from lack of support and leadership. 
While many projects start out as single purpose projects, and the project leader serves as project 
champion, it is essenrial to have high-level support to provide the project with continued fmancial 
and politica! support. 

1.4.5 Organizational/ oolitical constraints 

Some organizational and politica! issues have already been dealt with in previous sections. 
However some issues havenotbeen raised so far. First of all, an appropriate organizational context 
for the success of GIS includes frrst of all the infrastructure necessary to support microcomputer 

25 Taylor 1991, page 78 

26 Aronoff, Stan (1989) Geographic /nformation Systems: a management persfective WOL Publicati
ons, Ottawa, page 44 

27 Somers, R. (January 1995) "Making the GIS Committee Environment Work" in Geo Info Systems 
page 22 
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systems in planning offices in the Third World. This includes sevetal components: (a) access to 
electtic power lines or owning generators to produce power locally; (b) intermediate power units to 
smooth the all-too-common- fluctuations in voltage; (c) convenient access to computer stores for 
service, repair and supply of material; and (d) occasional access to software problem solving. 

Secondly, GIS implementation, like any important bureaueratic initiative, requires the 
sustained efforts of an organizatienat advocate who is willing and able to provide the direction 
neerled to make the project succeed. More importantly, the active support of senior management is 
essential for acquiring the financial and personnet resources need to initiate the development effort 
and to insure continued support in the future. 

On the politica! part Klosterman28 argues that the adeption of GIS will affect the production 
and distribution of information - and thus power - within govemment as different people exert 
varying degrees of control over geographically referenced information. This can influence GIS 
implementation. 

Yapa29 also argues that govemment leaders of poor countries who are publicly supportive of 
AT have provided very little real resources. Corrupt officials often discourage the promotion of 
cheap, smali-scale technology because such development limits the opportunities for receiving 
lucrative commissions and graft Additionally, there is also a widespread belief that simpte, smali
scale technology is traditional, inefficient and inferior to modem high-technology. 

Substantial investments are being made to acquire GIS technology in the third world; 
however, it is not clear that these systems are functioning satisfactorily or contributing to national 
or regionat development efforts. This experience reflects the degree to which technology transfer of 
this type are initiated by suppliers rather than receivers and the faiture to take adequate account of 
the organizational setting and motivations of those involved. Under these circumstances, bureaucrat
ie inertia, politica! instability, and personal cynicism are often cri ti cal constraints on the effective 
utilization of the new technology. 

1.5 GIS lmplementation in an organization 

Every GIS is composed of five elements: computer hardware, computer software, capable 
personnet to run the system, and a set of institutienat arrangements to support the other 
components30

• Each of these components must be dealt with successfully. The hardware and 
software are probably the least critica! elements of the system, in tenns of both cost and insuring 
reliable results. As these come ciosest to being 'off-the-shelf technology'31 they are known and are 
readily available. lt is commonly accepted that data are usually the most costly part of any GIS 
system {especially if data gatbering costs are included), but present mostly technica! problems. 

Literature review on GIS shows that most authors argue for a different approach in establish
ing GIS within organizations. As there is a large range of GIS applications, from low-cost, single-

28 Klosterman 1995, page 9 
29 Yapa 1991, page 45 

30 Dangermond, Jack "How to cape with geographical information systems in your organization" page 203-
211 in Geographicallnformation Systems for Urban and Regional Planning, ed. H.J. Scholten and J.C.H. 
Stillwell, Kluwer Academie Publishers, 1990 
31 ibid, page 203 
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use, pc-based systems toperfarm spatlal analysis of smalt scale data, to large multi-purpose parcel 
based, geographic information systerns that process and produce engineering quality map inforrna
tion and contain flexible data structures that integrate data from various sources, this is obvious. I 
will shortly review some approaches of selected authors. 

Huxhold32 generalires a nurnber of critical success factors for GIS establishment into the 
following categories. 
* Evaluating geographic information needs. This encompasses developing long-rang GIS 

plans that are consistent with the goals of the organization and deterrnining the geographic 
inforrnation needed to achleve those goals. 

* 

* 

Gaining organizational support. Perforrning a cast/benefit study to deterrnine the economie 
value of a GIS and conducting a pilot project to test various applications and refme the cast 
and benefit estirnates. 
Managing the GIS project. Converting the map inforrnation to digital farm and erganizing 
resources for continued support and future expansion. 

Dangermond33 lists a nurnber of methods and techniques which tend to flush out problems 
with the GIS so that they can be identified and dealt with. These include: 
* user needs studies 
* decision analysis studies 
* data analysis 
* benchrnark testing of the GIS 
* pilot studies 
* irnplementation planning 
* project tracking 
* job costing 

Both these cycles of GIS irnplementation are sirnilar in rnany ways. Nevertheless the GIS 
literature does not seem to cover the in depth methods of planning and designing inforrnation 
systems. Nevertheless in inforrnation system planning a considerable nurnber of such methods are 
available which can be used for GIS establishment. De Man states34

: 

"Over the past decade, nurnerous methods of designing infonnation systerns have appeared. 
These include Inforrnation Systems and Analysis of Change (ISAC), Structured Analysis and 
Design Techniques (SADT), Nijssens Inforrnation Analysis Methods (NIAM), Systerns 
Development Methodology and Business System Planning (BSP) Recent reviews suggest 
that, in spite of valuable contributions from these methods, the resulting infonnation systems 
are aften not wholly satisfactory (see, for exarnple, Crowther, 1987.35

) A cornrnon theme in 
the criticisms of present methods of planning and designing information systerns is their 
rather inflexible, sequential and 'top-downwards' approach" 

32 Huxhold, 1991; "The model urban project", page 230-267 

33"How to cope with GIS in your organization", from Geographical Information Systems for Urban and 
regionat Planning, page 203-211 

34 "Establishing a geographical inforrnation system in relation to its use: a process of strategie choices page 
334, by W.H. Erik De Man in Bringing Geographical Information Systems Into Business, ed. David J 
Grimshaw Longman Scientific Technical, 19??, page 324-338 

35 De Man refers to Information system analysis for developing countries: what is wrong and how action 
research can help by W. Crowther. Datafor Development Newsletter, No.22, p. 117, 1987 
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He states that the real difficulty in the planning and design of information systems is not 
dynamism as such, but uncertainties in this respect. Many studies fail in recognizing these uncer
tainties; they pretend to base themselves on eertaiDties which do not, in fact, exist. As in this 
research the Systems Development Methodology will be used and adapted, this criticism should be 
taken to heart. But moreover, the available methodelogies for the planning and design of informa
tion systems do not, or insufficiently, take the context of de veloping countries into account. They 
only focus on satisfying the organizatien's direct infonnation needs. Therefore the scientific rele
vanee of this research lies in adapting a standard methodology to take the socio-economie, organi
zational and politica! probieros into account 

"More goograpbic information systems have failed due to poor initia! system design and 
planning than from any other cause. A successful implementation of GIS technology in the 
developing world requires the introduction, development, modification, and control of the 
technology to be in the hands of the local people who understand the social, economie, and 
politica! context of the situation. This understanding as well as lmowledge of the technica! 
capabilities of a GIS may result in configurations and solutions quite different from those in 
already successful in the developed nations"36

• 

A number of special consideration have to made regarding the situation in developing 
countries. First of all, the difficulty of developing an up-to-date and reliable land records database 
makes it essenrial that developing countries adopt a staged processof GIS development. A "one 
step at a time" system development process recognizes the importance of leaming by doing and 
maintaining the flexibility needed to adapt to future changes in user needs and technology. This 
strategy recognizes that it is better to have a modest system in use than an elaborate one that 
remains "on the drawing boards" going through a never-ending process of refmement. 

Secondly, early system output that are useful for improving current operatien are particularly 
important for demonstraring the system's usefulness and for revealing the potenrial benefits and 
costs of further developments. However the initia! products should not be essenrial so that the 
results are seen as valuable and delays are not catastrophic. An incremental approach also imposes 
fewer demands on leadership, staff commitment, and technica! resources and is less vulnerable to 
organizational and environmental changes because changescan made relatively quickly. 

Thirdly, in the case of GIS, the frrst application tend to be collecting and inventorying 
current data. Later the emphasis shifts to satisfying analysis requirements and fmally, to addressing 
management and policy-making needs. As a result, the GIS development effort in most developing 
countries should begin by converting existing manual permit procedures to forms-based systems 
utilizing a micro-computer database manager. These systems can be implemented quickly and 
easily, allowing management functions and public services to be improved while simultaneously 
accuroulating the data needed for monitoring and planning. The data collection and organization 
effort may take 5 years or more and can proceed in parallel with the effort to establish GIS. 

Lastly, the staged development effort should be part of an overall information management 
strategy what accounts for data availability, computing capacities, and management requirements. 
Without this, major problems in computer utilization will inevitably arise as a result of mismatches 
between information needs and data availability and between data-colleetien procedures and 
information-processing requirements. The potential for problems is particularly high in developing 
countries where the receiving agency generally has little experience with computerized systems and 

36 Klemasetal (March 1995) Environmental information systemsfor coastal zone management, World Bank 
page 58 
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the system is installed with the help of international aid. It is generally assmned in these settings 
that recurring system operation and enhancement casts will be acquired from local funding sources; 
unfortunately these are often unavailable, dooming the effort to failure. 

1.6 Theoretica! Issues 

The overview of the possibilities of GIS and the special considerations of this promising 
technology, has been adapted to the situation of urban planning and management in Dar es Salaam, 
Tanzania. This resulted in the following approach of the research. 

1.6.1 Research problem and aims of the research 

The problem of this research can be defmed as follows: 

Cao the implementation and use of an urban geographic information system support urban 
planning and management of Dar Es Salaam, Tanzania? 

* 

* 

Likewise the aims of the research are stated below: 

To support the urban planning and management functions of the city authorities of Dar Es 
Salaam, by: 

assessing the information needs and constraints of the Sustainable Dar es Salaam 
Project; 
assessing the possibilities and constraints for the implementation of a GIS application 
for the Sustainable Dar es Salaam Project; 
making an information plan for the implementation of a GIS, which is to improve 
SDP's capacity in planning and rnanaging the city of Dar es Salaam 

To asses the state and functioning of GIS in Dar es Salaam 

1.6.2 Conceptual defmitions and theoretica! framewerk 

Before the theoretica! framewerk can be shown, some concepts have to be defmed unambigu
ously. The conceptsof GIS and its constraints within developing countries have already been 
covered in paragraph 1.4. The implementation of GIS within an organization was dealt with in 
paragraph 1.5. Similarly the probieros of urban authorities have been dealt with in paragraph 1.2. 
The Sustainable Dar es Salaam Project (SOP) is a project which has been initiateel in 1992 to assist 
the Dar es Salaam City Council in planning and rnanaging the city. It is trying to solve or relieve 
the city's probieros by means of cross-sectoral working groups which develop actions plans to 
intervene in agreed priority issues. However, the SDP is faced with probieros on the areasof 
information supply, plan making and implementation. The most relevant probieros for this research 
is the infonnation supply for the specific working groups. They need the right information to 
develop the right intervention strategies. This will be further explained in chapter 4. The plan for 
implementation of GIS within SDP is the end product of the adapted System Development Method
ology (SDM). This System Development Methodology is further explained in appendix B. Lastly, 
improved urban planning and management can be described as the improved capability of the urban 
authority to solve the cities probleros. 

The research starts from the premise that the practice of urban planning and management in 
the past unti1 present, resulted in the present deplorable state of the city. ·Recently, a new approach 
initiated by the UNCHS is trying to improve the planning and management of the city's affairs 
under the Sustainable Dar es Salaam Project. GIS as a promising management and/ or planning 
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supporting technology could strengthen this approach. However, theory indicates that GIS in 
developing countries is faced with some opportunities (for example data sharing) and several 
constraints. Therefore the state and functioning of GIS will he determined. A thorough study of the 
SDP activities coupled with these constraints will result in a proposed GIS, which should imprave 
the effectiveness of the SDP activities, with the ultimate goal of fruitful implementation of relevant 
plans and solving of problems of the urban authorities as indicated by Mateso in paragraph 1.2. 
Ideally, this process is an iterative one, as the success of the frrst GIS application would lead to the 
recognition that GIS can he helpful in relieving more of the cities problems. Graphically this is 
indicated in figure l.S. 

GISinDares 
Salaam: 
* special constraints 
* opportunities for 

data sharing 

l 
Constraints within Constraints of GIS 
Sustainable Dar es Salaam implementation for SDP: Plan for 
Project: *data implementation 
* inadequate information * personnet of GIS within 

supply * organizatienat SDP 
* stategy and plan making * appropriate technology 
* plan implementation *ether 

Probieros of urban Improved urban 
authorities: planning and 
* poor implementation of management in 

plans Dar es Salaam 
* wrong planning approach 
* weak administrative 

ca pa city 

Figure 1.5: Theoretica! Framework 

1.6.3 research guestions and operationalization 

* 

* 

* 

* 

The research questions can he categorized according to the issues mentioned before. 

What are the causes of past city planning and management and consequences for the 
Sustainable Dar es Salaam Project in general, and the implementation of a GIS in 
particular? 

What is the state and functioning of GIS in Dar es Salaam in general, and the opportu
nities for data-sharing and special considerations for GIS use in Dar es Salaam in 
particular? 

What are the information needs and priorities of the Sustainable Dar es Salaam Pro
ject? 

Can the proposed GIS really support the SDP fundions in relieving (some) of the city's 
problems, and still be useful when SDP is integrated in SDP? 
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The above standing conceptual defmitions of the theoretical model and the research questions 
are translated in measurable aspects, or attempts to operational defmitions, which have been used in 
the field research. These items are given in table 1.3 coupled with the paragraph(s) where they are 
discussed. The practical translation of these aspects can be found in the appendices. Appendix A 
contains the questionnaire to determine the state of the art of GIS for urban planning and manage
ment, appendix K the list of topics that has been used in the unstructured interviews and appendix 
C contains the questionnaire to study the Sustainable Dar es Salaam Projéct and the constraints of 
GIS implementation. 

Table 1.3: Aspects studied in the research 

Problems of urban State and functioning Sustainable Dar es Constraints of GIS hnproved functioning 
authorities of GIS Salaam Project irnplernentation ofSDP 

nature of problems present users goals present hard- & soft- supported functions 

§3.2 § 2.2.1 §4.1 ware § 5.1.1 §5.6 

causes of problems applications organization structure needeel hard- & soft- casts of GIS implernen-

§ 3.1 & 3.2 §2.21 §4.1 ware § 5.6 tation §5.6 

methods of planning goals of GIS applica- functions of SDP present data structure additional advantages 

§ 3.3 ti ons § 2.2.1 § 4.1 §5.4 § 5.6 

involved actars functioning working processes quality and availability 

§ 3.2 & 3.3 § 2.2.1 § 4.1 of data § 5.4 

data constraints observed problems critica) success factors determination of infor-

§ 3.3.3 § 2.2.2 § 4.1 mationneeds § 5.4 

organizational setting problems and suc- organizational data con-

§ 2.2.1 cesses§ 4.2 straints § 5.4 

opportunities for data measure of hierarchy 

sharing § 2.2.3 §4.1 

present GIS knowiedgel 
experience § 5.1 

present and needed 
staffmg § 5.6 

1. 7 Empirica! Issues 

1.7.1 Structure of the research 

The practical etaboration of the research, and therefore the structure of this thesis can be 
derived from figure 1.6 on the next page. The research starts with a survey on the state and 
functioning of GIS in Dar es Salaam. In this survey all GIS-like applications in Dar es Salaam have 
been studied which are involved in urban planning and or management or related activities. 'This 
will provide the necessary input for the main part of the research. 

The main part of the research is a case study on the possibilities and constraints of GIS 
within SDP. 'This casestudy predominantly has a descriptive nature of GIS implementation in a 
project-like environment Therefore the research results cannot be generalized to other institutions 
without major adaptions. The research method will be discussed below in paragraph 1.7.2. The 
study is to result in an information plan for the implementation of an 'adapted approach' of a GIS 
in the SDP of the city of Dar es Salaam. This information plan is the end product of the fust phase 
of an approach used in information management sciences called System Development Methodol
ogy. This methodology has been adapted to the possibilities and constraints of the SDP in Dar Es 
Salaam and the limited capabilities within the 6 months field study. Therefore the focus will mainly 
be on the information planning phase. 
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Chapter 1 

GIS technolgy in theory: 
basics, implementation and 
special consideration for 
develo in countries 

Chapter2 

GIS technology in Dar es 
Salaam: selected experience 
and opportunities for data 
sharin 

Figure 1.6: Strodure of the research 

1. 7.2 Research method 

Chapter4 

The Sustainable Da 
es Salaam Project: a 
new approach to 
urban planning and 
management 

Backgound of urban 
planning in and 
management of Dar es 
Salaam 

Chapter 5 
Chapter6 

Recommendations 

The methodology, which has been adapted, is basedon System Development Methodology. 
This approach was already developed in 1970 through Pandata, in collaboration with 3 major fmns 
in the Netherlands. The methodology is the most widely used one within the Netherlands37

• 

SDM (System Development Methodology) is a methodology for the planning, design, 
construction, implementation, implementation and management of information systems. It describes 
the whole life cycle of an information system by dividing it into phases and activities. The system 
development within SDM can be characterized as 'top-down'. This implies that from a general point 
of view the system development will increasingly become ever more detailed. SDM was developed 
for the planning and execution of big projects, nevertheless it is also very well suited to small scale 
projects and the procurement and implementation of application packages. lt is stressed in the 
literature that SDM should not be used very strictly, but should be adapted to the nature of the 
project and the organizational environment (see paragraph 1.5). 

The goal of information planning is to provide a framework, if possible, for the whole SDP 
organization, in which the system development, praeurement of application programs and the 
operation and maintenance of the introduced GIS can take place. This framework called "the 
information plan", is to serve as a point of departure for the information supply in general and the 
GIS establishment in particular. The reasons for not following the whole phase of the information 
planning phase as outlined by the System Development Methodology are threefold: 

37 Eilers, H.B. Systeem ontwikkeling volgens SDM, Academie Service 1991, preface 
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* First of all, the goal of the project, e.g. the establishment of GIS is known and, more irnpor
tantly, some accomplishments have already been achieved. 

* Secondly, the project is rather smalland as such does notneedan elaborate study on man
agement level, and necessary aspects can be accompanied in the deftnition study phase. 

* Thirdly, the methodology doesnottake extemal sourees of infonnation into account. 

Secondly, as the Sustainable Dar es Salaam Project is trying to improve the planning and 
management capabilities of the Dar es Salaam City Council, past efforts in the field of urban 
planning and management have been studied. This identiftes the causes of the urban squalor of Dar 
es Salaam, and detennines the availability of extemal sourees of data or infonnation as well as the 
organizational and politica! environment, in which SDP tries to perfonn its functions. This 
background infonnation was gathered by means of literature study and unstructured interviews. 

Thirdly, the Sustainable Dar es Salaam Project was studied to get infonned with this new 
approach of planning and management. This study, which may partly overlap with the System 
Development Methodology, but is necessary as SDP deviates greatly from a "normal" organization 
such as the Dar es Salaam City Council. SDP is not a predominantly administrative organization, 
on which SDM is predominantly based, but a innovative approachtourban planning and 
management This study will serve as the introduetion to the actual information planning of the GIS 
within SDP and provide additional considerations for the irnplementation. This study is based on 
several project documents, unstructured interviews, and participatory observation in project review 
meetings. 

Fourthly, the adapted System Development Methodology was executed to determine the 
possibilities and constraints of GIS implementation within SDP. This study is based on some 
project documents, semi-structured interviews (User Needs Analysis) with the working group 
coordinators, and participatory observation of the actual progress and problems of GIS 
implementation so far. 

Lastly, a number of recommendations are made for the usefulness and effectiveness of GIS 
implementation within SDP, on the improved functioning of SDP and the Dar es Salaam City 
Council, and on GIS development in Dar es Salaam in general. 

To measure the operational defmitions several methods of data collection have been used, as 
indicated above. Table 1.4 gives an overview of these methods. In the research two questionnaires 
( one for the survey to detennine the state of the art, and one to determine the constraints of GIS 
irnplementation within SDP) were used for the interviews with the concemed key-persons. These 
research instruments can be found in the appendix. 

Table 1.4: Methods of data-colledion 

~-oom &mm~ 
I 

ooeuJUu 01 ua1a couecuon 

Lirerature Unstructured per- Direct Semi-structured per-
sonal interview observation sonal interview with 
with key-person key-person 

nature of problems: x 
causes ot problems x 
methods of plannmg x x 
mvolved actars x 
data constramts x x 
present users x x 
appllcations x 
goals of appllcataons x 

1 tuncuorung x 
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observed problems x 
organJzatiO(UUsettlng x 
oppotturnties for data-sharing x 
SOP goals x x 
organJzation structure x 
funáaons of SOP x x 
worlang processes x x 
cntlcal success factors x x x 
problems aru1 successes x x x 
preseru hard& software x x 
neeàe<l hard& sottware x 
preseru data structure x 
data qualatyjavallabtbty x x 
aetemunatton or wormatton needs x x 
otganJzatiO(UU data constramrs x x 
measure ot ruerarchy x x 
preseru GIS lalowledge/ expenence x 
preseru ana needed starring x 
supponed SOP functions x x 
cost or ül:s amplementation x x 
additional advarttages x x 

1.7.3 Analysis 

The data that have been gathered, will be analysed using descriptive statistics where possible. 

1.8 A sumrnarizing overview of the research 

This research focuses on GIS implementation for urban planning and management in Dar es 
Salaam. Therefore, current GIS related experiences are studied in chapter 2, to detennine the 
constraints of GIS within Dar es Salaam, and the possibilities for cooperation or data-sharing with 
the SDP. Additionally, this offers an opportunity to oompare the actual situation with GIS aspects, 
considered in paragraph 1.5. Secondly, the current state of urban planning and management is 
studied, to identify the major constraints of the Dar es Salaam City Council (DCC) and their causes 
as necessary background information. Thirdly, the Sustainable Dar es Salaam Project (SDP) is 
studied as innovative approach to urban planning and management. The organizational and fmancial 
advantages of the project, and the fact that SDP is already involved in GIS development, lead to 
identification of the advantages of GIS implementation within SDP. However, the fact that SDP is 
to be integrated into DCC in 1997 is taken into consideration. Fourthly, the SDP organization is 
studied using System Development Methodology, to identify the possibilities and constraints of GIS 
implementation. The GIS related experiences and the incorporation of SDP within DCC, have a 
considerable impact on this study and fmal proposal for GIS implementation. Lastly, a number of 
recommendations are made for successful GIS implementation in SDP, and the future functioning 
of SDP within DCC. 
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CHAPTER 2: GIS IN DAR ES SALAAM: SELECTED EXPERIENCES 

2.1 Introduetion 

This chapter tries to give an overview of the state and functioning of GIS in Dar es Salaam. 
Who is using it for what purpose, what are the functions, outputs and results, what is being done 
with the results and what are the major probieros that are being faced. The previous chapter already 
gave an overview of GIS technology, and its application in the context of developing countries 
based on literature. This chapter is to lead to an overview of opportunities for data-sharing, and 
special constraints for GIS implementation in the Sustainable Dar es Salaam Project 

As GIS is a contemporary technology, its use in the context of a developing country is bound 
to be coupled with some difficulties. In order to make an overview of such probieros a survey was 
held amongst selected GIS users. The National Environmental Management Council (NEMC) 
provided an identification of users by producing "A user needs assessment for environmental 
information in Tanzania". This document gives a quantitative overview of all known GIS activities 
in Tanzania by 1 January 1996. The originallist however did not include the department of 
zoology of the UDSM lt is therefore not excluded that the list is incomplete. Nevertheless, table 
2.1 pretends to show the 'population of GIS users' within Tanzania 38

: 

Table 2.1: Population of GIS users 

I INSTITUTION I LOCATION 

Mmerals lntonnauon Centre 1Jodoma 

Institute of Marine Sciences Zanzibar 

Tanzania Natura! Resource lnformation Centre (TANRIC) Dar es Salaam 

Tanzania Fisherles lnstitute (T AFIRI) Dar es Salaam 

UDSM Department of Geography Dar es Salaam 

Ardhi Institute Computer Centre Dar es Salaam 

Ruaha Ecosystem Wildlife Management Project Dar es Salaam 

Tanzania Wildlife Conservation and Monitoring/ Frankfurt Zoological Soci- Arusha 
ety 

Sustainable Dar es Salaam Project (SOP) Dar es Salaam 

National Environmental Management Council (NEMC) Dar es Salaam 

Surveys and Mapping Division (SMD), Ministry of Lands, Housing and Dar es Salaam 
Urban Development (USEP) 

TANESCO Dar es Salaam 

World Food Programme (WFP) Dar es Salaam 

Urban Health Project (UHP) Dar es Salaam 

SMD of Ministry of Lands Housing and Urban Development (FRMP) Dar es Salaam 

Mkomnazi Ecological Research Programme Mkomnazi Game Reserve 

UDSM Department of Zoology Dar es Salaam 

UDSM Institute of H_ydrology Dar es Salaam 

As Dar es Salaam is the undisputed economie, administrative centre of Tanzania, it is not 
surprising that most GIS applications are located within this city. However it already gives an 

38 adapted from A user needs assessment for environmental infomaation in Tanzania, Appendix I, by NEMC 
Environmental Information Centre, February 1996 
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indication that the use of GIS within Tanzania is not widespread. It should also be noted that some 
institutions, such as the Urban Health Project in Dar es Salaam, do not actually 'ilse GIS, but have 
used a mapping software in the past for presentation purposes. Of this population a nwnber of 
institutions have been visited. This sample was constructed on the criterium: relevanee for urban 
planning and/or management in Dar es Salaam. Thus the sample is shown in table 2.2 below. 

Table 2.2: Sample 

Institution GIS-related activity 

Surveys and Mapping Division (MLHUD) Topographic Mapping System (USEP) 

Surveys and Mapping Division (MLHUD) Cadastrallnformation System (FRMP) 

Tanesco Utility lnformation System 

Ardhi lnstitute Training institute & computer facility 

Sustainable Dar es Salaam Project * Land lnformation System 
* Environmental Management lnformation System 

lt will be un oss1ble to make eneral statements about the state and tunct1orun 0 p g g GIS in 
Tanzania as a whole, as the studied applications were not randomly chosen. Nevertheless, it is 
possible to make statements about the GIS-actlvities with regard to urban planning and manage
ment, as all these activities are covered by the research. During the visits an interview was held 
with the concemed key-persons, basedon the semi-structured questionnaire in appendix. However, 
as the GIS applications were so diverse in stage of implementation and use, some of these ques
tions proved to be irrelevant. As the Ardhi Institute is an institute which rather teaches GIS than 
use it for administrative or research purposes, the questionnaire was not used here. The same 
applies to the Sustainable Dar es Salaam Project, whose GIS activities have been studied by means 
of unstructured personal interviews with key-persons, some project documents and personal obser
vation. 

In appendix D, the GIS-related actlvities are discussed in detail, except for the past efforts 
of GIS within SOP, which are stated in paragraph 5.1. lt is stressed here that the outcomes are 
based on one or two interviews as intensive observation was impossible. Therefore the results may 
not be totally objective as they often represent the opinion of the respondent. 

2.2 GIS experiences relevant for urban planning andlor management in DSM: current state and 
functioning 

The GIS-related activities, which have been identified in paragraph 2.1, will be analysed in 
this paragraph. This analysis has been categorized in three parts. First of all, an inventory of the 
similarities and the differences wi1l be given, which will enable us to see the probieros and opportu
nities in perspective. Secondly the constraints of GIS applications in Dar es Salaam will be deter
mined and ooropared to arrive at considerations for GIS use in Dar es Salaam. This study focuses 
on all relevant aspects which have been covered in paragraph 1.5 (see chapter 1). This overview of 
probieros thus covers the aspects of hard- and software, the aspects of the availability of capable 
persennel and related training, organizational aspects, and most importantly data constraints. 
Thirdly, the opportunities for cooperation are compared and discussed. It should be noted here that 
the Ardhi Institute is an outsider as it has no real GIS or LIS application; nevertheless the institute 
is very important for GIS expansion in Tanzania. 

2.2.1 An inventory of the experiences 

Table 2.3 shows the results of the inventory of the relevant GIS related activities. 
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Table 2.3: Ioventory of GIS-related activities relevant for urban planning and/or management 

GIS experiences relevant for urban planning and/or management in Dar es Salaam 

Cadastral information Topographic Informa- Utility Information GIS training institute Land Information Bovironmen tal 
Aspect system tion System System System Information System 

type of organization central government central government parastatal parastatal local government local government 

initiation 1995-'Y 1992 1994 1993 1994 1995 

reason for initiation defective cadastral lack of accurate topo- defective customer responsibility as defective land infor- limited map presen-
information manage- grapbic maps billing administration training institute mation management tation possibility 
ment 

funded by FRMP World Bank World Bank DANIDA UNCHS UNCHS 

focus on cadastral information provision of topo- customer resurveying training of (future) reliable plot map production for 
graphical maps for for better administrat- GIS users information working groups 
administrative and ive management 
engineering purposes 

hardware specifica- 2 PC's, 1 printer, 1 6 PC's, 3 digitizers, 3 PC's, 1 digitizer, 1 19 PC's, 1 plotter, 4 1 PC, printer shared 1 PC, AO digitizer, 
ti on plotter 1 plotter, 5 printers40 printer/plotter, 1 pen- printers, 1 plotter A4 colour printer, 

plotter AO,A1,A2 digitizers A4-AO penplotter 

GIS related software Microstation, dBase PUMATEC, AutoCad, Microstation, Ilwis, dBase IV, (project Atlas*Gis 
IV, Quickbasic GEMENI CADOLAY, Maplnfo, Arc/Info, was discontinued, 

Powerpack Idrisi, IDA, dBase V, therefore no location-
Foxpro al data were entered 

as originally planned) 

Number of GIS users 3 10-15 3 3 teachers 1 coordinator 1 (will be expanded 
to 4) 

GIS training 1 abroad, 2 on-job all on-job all on job abroad abroad abroad, additional 
training training by Ardhi 

Status of project start-up phase operational start-up operational discontinued start-up 

39 entering alpba-numerical data started in 1990 

40 note: not all the printers are directly used for the topographic mapping 
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Studying table 2.3 leads to the following observations: 

* 
* 
* 
* 

GIS-related activities are of very recent date and are therefore often, so far, not operational 
As the projects are moreover in the start-up phase, the scale of the projects is fairly small 
All the actlvities were started with the help of foreign funding 
For GIS-training all users are directly or indirectly dependent on institutions abroad or on 
on-job training by foreign consultants or Tanzanians 

2.2.2 Constraints of the GIS experiences 

Table 2.4 below gives an overview of the results of the study on the constraints of the 
functioning of specific GIS activities. As already noted before, the Ardhi Institute is an outsider 
within this group of GIS users. The table can only contain summarizing key-words of the problem 
aspects. For more elaborate background information on the application, to see the problems in 
perspective and explained, consult the appendix. The importance of the problems has not been 
rankedas the actlvities are to diverse that it might proof to be misleading, and such an exercise 
proceeds the purpose of this research. 

Table 2.4: Overview of constraints 

GIS experiences relevant for urban planning and/or management in Dar es Salaam 

Cadastral Topographic Utility GIS Land Environmental 
information Information Information training Information Information 

Problem aspect system System System institute System System 

Pre-studies !TC-thesis Inception study by d.n.a. UNCHS con- UNCHSco-
by project study by foreign con- sultants/ own nsultant 
leader consultant sultant study 

power supply unreliable unreliable reliable unreliable d.n.a. unreliable 

training of users problematic sufficient insufficient d.n.a d.n.a problematic 

GIS leader yes d.k no yes no. no 

organizational lacking sufficient lacking d.n.a. lacking lacking 
support 

data quality locational topographic sufficient d.n.a good poor 
perfect, at- good, cadas-
tribute poor tral poor 

data availability problematic good good d.n.a. problematic problematic 

own data no yes yes d.n.a yes no 
gatbering 

data reliability low high high d.n.a. high low 

data recency old recent recent d.n.a recent old 

updating no questionable yes d.n.a no no 
arrangements 

hardware unsatisfac- satisfactory satisfactory satisfactory satisfactory satisfactory 
aspects tory 

software aspects satisfactory satisfactory satisfactory satisfactory satisfactory unsatisfactory 

cooperation ar- no no no partly no partly 
rangements 

ex te mal no yes yes no no no 
eonsultandes 
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The GIS related efforts which are summarized above, show that this new technology could 
be very helpful and has a promising future. Nevertheless, it also shows that the technology is not 
being used to its full extent, through diverse problems. These problems will now be elaborated. 

First of all, it is noted that the hardware and software aspects do not pose any serious 
constraints. There is an increasing availability of fmns to solve hard- and software problems in Dar 
es Salaam. Although not all the users are satisfied with the current hard- and software, this should 
be attributed to insufficient pre-study, start-up problems, or lack of management support to get 
conversant with the technology. 

Secondly, capable personnet is still a problem in the field of GIS technology. In the 
situations of extemal funding and project implementation, this is often solved through on-job 
training. This is a good solution, as long as the period of project start-up or technology transfer is 
long enough, for the personnet to get completely conversant with the GIS technology. In the near 
future this situation can be changed, through education of GIS professionals at Ardhi lnstitute 
which will be invaluable for the indigenization of the technology . 

Thirdly ~ some projects seem to be constrained by lack of management support. This is a 
very hazardons situation as lack of support, obstructs needed inputs (additional training, hard- and 
software, data gathering) and utilization of the technology in the organization. The progress and 
success greatly depends on the presence of a GIS champion, who can convince the management of 
the needed cooperation. 

Fourthly, it is observed that there is a lack of coordination and cooperation between the 
institutions and even within the Survey and Mapping Division. lt is strange that the two projects 
within the Ministry partly overlap, but there is no cooperation at all. Both projects are working 
totally independent of the other, while the problem of data availability and administrative proce
dures for data gatbering remains unchanged. Also inter-agency cooperation is totally unsatisfactory, 
eenstraining data sharing opportunities. 

Fifthly, unstable and unreliable power supply is still a problem to the progress. Although 
each of the projects is equiped with necessary UPS (uninterupted power supply), power cuts are 
still frequent 

The last but probably most important constraint for GIS experiences for urban planning 
and/or management of Dar es Salaam are data constraints. lnformation on plot-level, which is most 
important for urban planning and/or management, is not available or completely outdated. The 
projects therefore have to gather the data, by means of time conswning, and expensive field work, 
to construct a reliable and useful database. However, administrative arrangements for the continu
ons updating of the database are often not present, or are questionable whether they will actually be 
executed. This endangers the sustained reliability of the database. Only the utility information 
system of Tanesco has such administrative arrangements, but this project is still inthestart-up 
phase. Nevertheless the heart of the problem lies in defective administrative land management on 
plot-level. This problem will be futher elaborated in chapter 3. However, it remains highly 
unfortunate that while these institutions, which suffer from the same problem, have not cooperated 
in solving the problems of land administration, and then share their data. lnstead, they all focus on 
ad-hoc solutions, whose viability and sustainability remain highly questionable. 

2.2.3 Opportunities for cooperation and data-sharing 

As the main aim of this research is to determine the possibilities and constraints of GIS 
implementation for the Sustainable Dar es Salaam Project, it is useful (even compulsory) to 
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determine the opportunities for data sharing. These data sharing opportunities should be considered 
very carefully not only for the purpose of data sharing, but also to determine opportunities for 
cooperation on data-gathering, updating and dissemination. 

Table 2.5: Opportunities for cooperation 

Information System/ lnstitution Cooperation possibilities 

Cadastral Information System MLHUD Provision of exact (digital and hardcopy) cadastral 
maps for pilot regions 

Topographic Mapping System MLHUD Hardcopy (1:2500)or digital maps (variable scale) 
of Dar es Salaam 

Utility Information System TANESCO Scanned images of Dar es Salaam region (1:2500) 

Computer Centre Ardhi lnstitute Provision of computer facilities, training and 
consultancies 

'llote: The etforts of the Sustamable Dar es Salaam Pro eet are not stated bere, as these will torm the ~ p omt 
of departure for the creation of the information plan; the table only provides possible inputs for this 
planned GIS within SDP 

Table 2.5 shows the direct opportunities for cooperation. In this table only the products of 
the institutions are considered, as cooperation on data-gatbering and updating needs detailed 
cooperation and deliberation between the institutes and division of responsibilities. However it is 
stressed that cooperation between the institutes is inevitable to solve the data constraints, which are 
the cause of many management and planning problems. 

2.3 Conclusions 

The previous paragraphs have shown that current GIS-related efforts are faced with severe 
constraints. It is stressed here, that not the technology itself is the main problem, but that the 
necessary pre-conditions for effective functioning of the technology are lacking. The quality and 
availability of important data are poor, and necessary administrative procedures for updating 
purposes are lacking or totally insufficient. In order to solve this situation, the relevant actors 
should cooperate and coordinate their meagre resources, but so far there is hardly any substantial 
cooperation. All systems are therefore capita! intensive stand-alone applications, with high potentlal 
but questionable output. Because of these considerable constraints of current GIS efforts, it is so far 
impossible to argue whether GIS in Dar es Salaam can be considered "appropriate technology". 
Nevertheless, it is stated that it has considerable potential to become "appropriate technology" in 
the light of current problems. 
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CHAPTER 3: URBAN PLANNING IN AND MANAGEMENT OF DAR ES SALAAM 

This chapter tries to give an overview of the efforts and eenstraining factors of local 
government to plan and manage the city of Dar es Salaam. This overview is essential for onder
standing the necessity of the Sustainable Dar es Salaam Project. Additionally, this overview 
inc01porates the availability of data, which are necessary for urban planning and or management. 
This will put the possibilities and constraints of information systems in perspective. 

3.1 History of local government in Tanzania41 

3.1.1 Introduetion 

The history of local government in mainland Tanzania (then Tanganyika) goes back to the 
pre-colonial period when different tribes and clans practised, albeit without format written 
constitutions, some form of self-rule. The traditional chiefs and their advisors were the absolute 
governments in their areas of jurisdiction, but they still had to make sure not to abuse the trust and 
honour of their subjects, because these were quite capable of removing them from their positions. 
The opening of the trade and slave routes by the Arabs and the early European explorations 
marked the beginning of the destructien of self-govemance, as it meant the advent of the colonial 
period. It was also about this time (1860) that missionaries started appearing along the eastern 
coast of Africa. 

3.1.2 The colonial period 

The Germans ( 1884-1918) 
The so called "scramble for Africa" began soon after the Berlin Conference in 1884, and 

Tanganyika was taken by the Oermans, although at that time the Arabs were already entrenched 
along the coastline. Besides being engaged in the ivory and slave trade they were also beginning to 
establish some kind of government, with the backing of the sultan of Zanzibar. Therefore the 
Oermans met considerable resistance from the Arabs and were forced to use their superior military 
powers to dislodge them. In 1886 the Oermany East African Company, encouraged by the then 
Oerman Chancenor tied to establish some kind of government along the coast, and to push the 
Arab trades into the interior. As the Arabs revolted, this move by the company failed. But 
eventually the Oermans with the help of the British succeeded to put down the revolt. Nevertheless 
isolated cases of resistance continued to occur here and there. 

In spite of their efforts, the Oermans never really succeeded in establishing a stabie 
administrative machinery until early 1890. Between 1893 and 1899 civil administration gradually 
took root, and in Dar es Salaam various departments of the government were established. The 
Oermans introduced a system of "direct rule" which meant that the ei vil administration of the 
country was brought onder the direct control of the central government. Thus Kiswahili speaking 
subordinate officials were made responsible to Oerman district officers for the administration of 
sub-districts, as the Oermans were distrustfut of the traditional rulers. However the Oerman style of 
governing was often characterized by use of brutal and excessive force and slavery. This eventually 
led to the Maji-Maji War of Resistance in 1905 in which some of the powerlul tribes revolted 
against the brutal system of administration. As for local administration is concerned, this was 
virtually non-existent, as the Oermans were distrustfut of the traditional chiefs. Therefore there was 
no devolution of powers from the centre, nor were the chiefs allowed to exercise self-rule intheir 
own areas of jurisdiction. 

41 John A.O. Max The development of local government in Tanzania 
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The British (1919-1961) 
At the end of World War I the British took over the administration of Tanganyika from the 

Germans. Unlike Kenya and U ganda which were by then British colony and protectorale respec
tively, Tanganyika was a territory entrusted to the British to administer on behalf of the League of 
Nations. For the frrst four to six years of their rule, the British spent the period consolidating their 
administrative and political controL They established an administrative machinery throughout the 
country, more or less adopting the provincial and district boundaries mapped out by the Germans. 
They recruited from Britain freshly demobilised servicemen as district officers and also employed 
the Tanganyikans fonnerly employed by the Gennans. The evolution of local govemment system 
in Tanganyika during the British rule can be described by the following major events. The ''En
actment of the Native Authority Ordinance" and the subsequent establishment of Native Authorities 
in 1926 meant that in every community traditional rulers were identified and given recognition 
under this law as de-facto chiefs. In addition to being legally installed, the law also empowered 
them to exercise some administrative executive and judicia! powers. By delegaring powers to the 
chiefs, the colonial govemment was actually commuting them to obey orders from the govemment, 
hence bonding them to carry out colonial orders. This so called "native administration" remained a 
dormant system which had a top-down bureaucracy that did not change for the better until after 
World War 11. 

Although as early as in 1933 the British were obliged by the League of Nations to train 
and reeruit "local inhabitants", they were reluctant to fulfill this obligation in fear of a good 
number of educated Tanganyikans who would eventually demand politica! control over the 
country. Therefore World War 11 became the turning point for future political development of 
Tanganyika. First of all because during the war the number of Europeans, especially British, was 
greatly reduced, being required to join the armed forces. Employment vacancies were therefore 
created for Africans to flll in the gaps. Secondly, when the war ended in 1945, African soldiers 
who had served in the British army came back with politica! consciousness regarding political 
advancement of their countries. Thirdly in 1947 the British colonies were instructed to see to it 
that" a demoeratic and efficient system of local govemment was set-up". The colonial government 
had no alternative but to comply. 

In compliance with the above directive an amendment of the Native Authority Ordinance 
was effected in 1950 to fonn a chief-in-council, with ordinary citizens being appointed as memhers 
by the district commissioner, on recommendation of the chief. This meant that except for his 
judicia! powers, the chief could no longer make any decisions without the approval of the council. 
So his role changed in that from the de facto native authority into theex-officio chainnan of the 
council. In spite of these additional constitutional changes, however, the new councils remained 
unrepresentative of the people and stilllacked jurisdiction over non-Africans livingintheir areas. 
The district commissioner also continued to maintain a tight control over the actlvities of the native 
authorities. And as the majority of memhers of the councils were illiterate and therefore incapable 
of drawing up tangible development plans, the development of the district often largely depended 
on how development-minded the district or provincial commissioner was. 

The years 1953 and 1954 would be remembered fora long time in the history of local 
govemment for their two separate constitutional and politica! events which had a hearing on the 
growth and development of local govemment in Tanganyika. In 1953 the Local Govemment 
Ordinance was passed to replace the Native Authority Ordinance, thus complying with the 1947 
directive of establishing a demoeratic and efflcient system of local government This new law 
amended the shortcoming of the former law which was only applicable to Africans. In 1954 the 
Tanganyika African National Union (TANU) was registered as a political organization. It was 
because of the political activities of TANU that the colonial govemment found itself forced to 
make several amendments in the new legislation to accommodate TANU's demands for establish-
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ment of truly representative bodies. Nevertheless, the question of free elections to local councils 
remained unresolved until 1958. 

After the enactment of the Municipality Ordinance in 1946, Dar es Salaam became the frrst 
municipality in Tanganyika. As the election or appointment of the councils was based on a tripar
tite voting system, the memhership of the council was composed of four Africans, four Europeans, 
four Asians and one Arab: all nominated by the Govemor. The structure of this municipal council 
and its functions were modelled on the English local govemment system. The legislation empow
ered the municipality to make by-laws and impose rates on property, and fees on business 
undertakings. The council was also entitled to receive govemment subvention to ensure that the 
delegated functions - such as health, roads, primary schools, frre fighting - were adequately 
fmanced. 

It was mainly the concentratien of non-Africans in Dar es Salaam and other eentres which 
induced the govemment to favour the urban councils fmancially. Therefore they received sufficient 
grants not only to fmance the recurrent budget, but also the development projects on the assump
tion that urban projects were too costly to be covered by their own limited financial resources. 
Apart fonn being granted sufficient funds urban councils were also favoured by being provided 
with qualified expatriate personnet such as medica! officers, surveyors, and engineers who were 
seconded from the central govemment. At the dawn of Tanganyika's politica! independenee in 
1961, the local councils were still to have fully and democratically elected representatives. 

3.1.3 The local govemment system in the post-colonial period 

1961-1972 period 
After independenee TANU and the national govermnent decided to adopt the system 

inherited fonn the British, and use it as a tooi of bringing about development through demoeratic 
means. The composition of councils varled from council to council because of the population and 
size of the area, but generally the councils memhership was composed of three groups: 
* elected memhers who fonned the majority of the council 
* memhers appointed by the Minister responsible for local govemment 
* memhers coopted by the councils 

Generally all local authorities were required to assist the govemment with the maintenance 
of peace and order in their respective areas. The instrument establishing each authority had a long 
list of functions to be perfonned mandatorily or permissively. Standing committees most com
monly established were for: 
* Finance 
* Education 
* Healtb. 
* Works 

* 
* 
* 

Natural Resources (in rura1 councils) 
Urban planning (in urban councils) 
General purposes 

Besides that, the councils had the power to make by-laws which only became effective 
after approval by the Minister of local govemment and there were provisions for the public to par
ticipate in the making of the proposed by-law. The fmancial position, in which the urban councils 
were favoured, remained largely the same after independence. In 1963, on recommendation of the 
Kent Report, the Local Govemment Service Commission was established with the powers to: 
* make all appointments and promotions above certain categoties of posts 
* approve all dismissals, and reinstate any officer if wrongfully dismissed 
* determine salaries, salary scales, and terms of service in the service for which it is 

responsible 
* endeavour to facilitate transfer within the service and offer advice on salaries and tenns of 
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service 

* lay down the minimum qualifications for all posts under its direction 

Nevertheless this institution was nat ahle to prevent the Jack of properly trained personnet 
in local authorities, thus leading to mismanagement of the scarce fmancial resources. After the new 
local gaveroment elections legislation was passed, councillors were ebasen throughout Tanzania 
mainland in 1966. In 1965 the Local Gaveroment Loans Board was established with the primary 
functions of receiving, administering and investing funds deposited hy the local authorities and 
lend the same funds to authorities for the financing of major development works and services. The 
local councils were required to deposit 15% of their annual recurrent revenue. But with the 
aholition the major two sourees of the rura1 councils' revenue, the produce cess and local rate in 
1969 and 1970 respectively, the councils were faced with fmancial problems, as these sourees 
accounted for 60-70% of their annual revenue. In the end the district councils collapsed and were 
suhsequently abolished due to the heavy responsihilities they were ohliged to shoulder without 
adequate fmancial assistance from the centre, coupled with Jack of experienced and qualified staff 
and equipment On June 1972, district councils were ahalisbed and replaced by a system of 
decentralization of government administration through direct rule hy the gaveroment down to 
district level. Urhan councils were ahalisbed a year later in 1973. 

The Decentralization period (1972-1978) 
In 1972 the government decided to replace the existing local councils with a new 

administration on grounds that42
: 

* there was a duplication of efforts in the provision of puhlic services and in carrying out 
development projects hy the local authorities and the central government officials in the 
districts 

* they were a hurden to the Central Gaveroment hecause they depended heavily on central 
gaveroment funding 

Therefore the Decentralization Act of 1972 estahlished in each region a Regional nevelop
ment Committee and in each district a District Development Council and furthennore W ard and 
Village Development Committees. "Ironically, the pursuit of this "local democracy" involved the 
aholition of all local government councils in bath urhan and rural Tanzania, and their replacement 
hy regional and district committees dominated hy central government officials. In Dar es Salaam 
the City Council was dissolved, and its functions were divided among the three District nevelop
ment Councils of Dala, Temeke and Kinondoni. These councils, which composed of Dar es Salaam 
region had bath rura1 and urhan components. As a farmer chief of one of these Councils argues: 

The decentralisation structure was really not local. lt was an organ of the central gavero
ment which incorporated the councils and Memhers of Partlament as local representatives. 
The decentralization structure facilitated civil service dominatien in the decisions. The civil 
hureaucrats monopolized the planning process. The local representatives played a very 
marginal role"43

• 

Aside from alienation of ordinary people from government which these structures produced 
all over the country, decentralization led in Dar es Salaam to severe prohlems of administrative 
coordination and (indirectly) to extreme levels of underfunding and staff shortages with respect to 

42 Rwechungura (1987) Local government in Tanzania Mainland, page 11 

43 Stren, Richard E. & White, Rodney R. (1989) African Cities in crisis-managing urban growth Boutder 
Westview press, page 23 
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most areas of infrastructure and services. The govemment did not begin to reconstitute the local 
councils until 1978 by which time it was clear that the "decentralization" exercise had been a 
failure. The Tanzanian case was an extreme example of a general African tendency during the 
1970s and early 1980s to proclaim the value of decentralization as a principle, but to hedge and 
even undercut its implementation in practice44

• 

As the main focus of the decentralization policy was to enhance rura1 development, urban 
areas were merged with their neighbouring rural areasin 1973, and brought under the administra
tive control of the district directorate(with the exception of Dar es Salaam which was put under the 
administration of the regional directorate). And as urban areas were therefore usually accorded low 
priority as far as the allocation of funds for both recurrent and development expenditure was 
concemed. This led to the rapid decline in essential services. Primary school, for example lacked 
exercise and text hooks and other essential school materials; Drainage and sewers were blocked; 
damaged roads were left unattended, and dispensanes and clinics ran out of drugs. This eventually 
led to the enactment of Urban Councils (Interim Provisions) by the ParHament in 1978, followed 
by the reestablishment of town and city councils. 

The interim period (1978-1982) 
As the elaborate structure of urban councils had completely been dismantled for the frrst 

six years after decentralization, the rees~blishment was a very difficult task. One of the major 
problems was the provision of professional and technica! personnet and also many of the equip
ment and facilities inherited from the former councils were badly wom-out or beyond repair. The 
Urban Councils (Interim Provisions) meant in effect that the reestablished urban councils were 
being put on probationary period until such time that the govemment was satisfied that they could 
opera te independently. So for the time being the urban councils were still centrally controlled and 
fully financed by the central govemment. Due to this total dependency very few development 
projects were undertaken. During this transition period some measures were taken by the Prime 
Minister's Office, responsible for local govemment, at offering some training programmes of semi
professional and technica! staff at the Institute of Development Management in Mzumbe, 
Morogoro. The British Govemment also provided some lecturers and scholarsbips for training 
some senior officers. However the problem of lack of trained personnel even persisted even after 
the new local govemment system became operative in 1984. 

lt was not until 1980 that the Government announced major changes with regard to the 
policy and structure of the urban local govemment, through the Urban Development Policy. Apart 
from classifying urban eentres into different categories, the UDP made provisions for the 
govemment to transfer to the councils some limited sourees of revenue to meet part of their 
recurrent expenditure. lt also empowered the councils to explore sourees of revenue other than the 
traditional ones in order to supply their limited sources. 

3.2 Dar es Salaam City Council 

3.2.1 Introduetion 

In order to officially reintraduce local govemment in Tanzania, the parliament enacted five 
different acts in 1982 and one in 1983, which provided for the establishment of the local authori
ties. Two acts the covered the reestablishment of the local govemments, while the other acts 
covered the necessary aspects such as fmances, staff service and negotiation machinery for the 

44 ibid, page 23 
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local authorities. The act of 1983 was passed to improve the revenue base of the authorities. 
Although most of the acts were passed in 1982, they did not become fully operative until 1984, 
and until today there are some occasional amendments taking place45

• 

Figure 3.146 presents the organogram of the Dar es Salaam City Council. There are 11 
operational departments conesponding roughly to each of the committees. 
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Figure 3.1: Organogram for Dar es Salaam C1ty Counc1l 

The City Council acts as the legislative body making policies and deliberations which 
affect the whole authority and its settings. The meetings of the council are chaired by the Mayor, 
who is assisted by a deputy. These leaders are elected from council memhers by the memhers 
themselves. The secretary to the council is the Director of the urban authority. The councils' 
resolutions and deliberations, after being approved by the minister responsible for local govem
ment, are executed and administered by the Director of the urban authority on behalf of the 
council. He is the chief executive and administrative officer of the authority and heads the 
coordination of all operations of the council. However, such an important actor of the local urban 
authority is a presidential appointee. 

Under the Director are various public officers who head different civic service departments 
of the authority. These are to administer services and enforce the regulations directed to them by 
the council in form of resolutions or by-laws. Under these officers is the permanent body of staff 
workingin respective departments and departmental sections. However, notall staff are directly 
onder control of the council. The main task of each committee is to regulate and control the 

45 Mateso, P. (1993), page 10 

46 from UNDP/URT (May 1995) Managing Sustainable Growth and Development in Dar es Salaam; final 
report of the evaluation mission, page 54 

32 



Case study on the possibilities and constraints of GIS for urban planning and management in Dar es Salaam 

matters which are vested to it by the council. Por example the fmance and administration 
committee deals with finance and administration matters and the urban planning committee 
administers all matters concerning urban planning and its physical development or implementation. 
lt is therefore the duty of each committee to ensure that the department established under it carry 
out its functions properly. This is probably why the heads of departments are made secretaties to 
the respective committees. 

3.2.2 Financial situation 

According to the fmances act of 1982 the legal sourees of revenue for urban councils may 
be summarised as follows47

: 

* all assets vested in the authorities 
* all money derived from urban development levy imposed by the authorities 
* funds derived from trade, industry, works services, or undertakings carried or owned by the 

authorities 

* all fees for licenses granted under Auctioneers's ordinance (and under the intoxicating 
liquor act) 50 % of fees for Heences granted under the business act 

* all funds derived from rates (property tax), permits, dues, rents or buildings owned by the 
authorities, all funds derived from the registration of taxi-cabs, plying in urban areas, and 
such proportion of the revenue collected under the Road Traffic Act. 

The most pronounced souree of income after the reestablishment of local government was 
the development levy. H effectively collected, it accounted for 60 % of the councils' recurrent 
revenue. However it is considered to be unpopular and collection is therefore very poor. After 
development levy, property tax is identified as the second most pronounced souree of revenue for 
the urban councils. The urban authorities Rating Act of 1983 describes two methods before an 
authority can levy rate on property. The frrst is the preparatien of a valuation roU by qualified 
valuers.· The second is a graduated rate payable by owners irrespective of the value. So far DCC 
has used the graduated rate. As this rate did not keep pace with inflation, and colleetien was very 
poor, property tax only contributes a fraction (2.5% in 1994) to the annual revenue. 

Table 3.1: Major sourees of revenue of Dar es Salaam City Council (in thousands of TSh.) 

Item description 1990 1991 1992 1993 1994 

Business Heences 86,444 110,027 111,777 167,926 107,465 

Roads licence 99,934 176,832 114,890 220,114 243,662 

Property tax 45,357 38,532 57,294 128,108 111,900 

Development levy 90,443 164,456 124,335 143,794 116,790 

Total own sourees 394,063 750,078 733,510 1,028,181 903,426 

Gaverrunent grant 906,666 1,356,169 1,636,328 2,095,371 3,482,327 

Total 1,300,730 2,106,247 2,369,838 3,123,551 4,385,754 
>ource: Dar es Salaam Cl ty Council 

Table 3.1 shows the fmancial position of DCC. Although the city council is expected to 
depend on its own sourees of revue to finance its recurrent expenditure, it can be seen (in table 
3.1) that government grants contribute some 60 to 70 percentofits recurrent expenditure, and 
almost 80% in 1994. The DCC is therefore fmancially totally dependent on the central government. 
On the other hand expenditure of the council per capita is only some 1,000 to 1,500 TSh or ± 2 to 
3 US$ reflecting the limited capabilities to intervene in the situation. Additionally, most expendi-

47 Max, John A.O. (1991), page 123 
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ture is directed to health, social welfare, education and culture. The expenditure for urban planning 
is limited to 2 to 3% of total expenditure. 

Table 3.2: Recurrent expenditure of Dar es Salaam City Council ( in thousands of TSh) 

Committee 1990 1991 1992 1993 1994 

Finance and administration 102,396 192,111 377,181 580,867 660,072 

Health & Social welfare 401,964 718,756 588,318 769,922 1,096,569 

Education and Culture 532,321 912,906 1,044,363 1,217,925 2,050,212 

Trade & Economie planning 75,003 68,059 96,108 192,044 238,938 

Works 86,056 266,309 220,321 288,920 278,334 

Urban Planning 14,423 14,657 57,670 91,188 114,124 

Total expenditure 1,212,161 2,172,798 2,383,962 3,140,866 4,438,247 
Source: Dar es Salaam Ci ty Councû 

3.2.3 Overview of lirniting factors for urban govemment 

The previous paragraphs have already indicated that the City Council of Dar es Salaam is 
faced with severe problems, which partly can be attributed to the colonial heritage, and more 
importantly the decentralization policy. What fellowshereis a summary of these problems48 

First of all, the City Council is fa eed with a lack of autonomy, as the decisions of the 
council have to be approved by the Minister for local government. Additionally, most staff are 
employed, disciplined and promoteel by the Local Geverrunent Service Commission, a organ 
controlled by the central govemment The City Council's mandate is therefore limited to low level 
staff. The financial dependency has already been indicated in paragraph 3.2.2. 

Secondly, the revenue base is far from sufficient to execute all functions as the law 
requires. The council has only limited power over some revenue sources, and many fees and 
charges tend to be collected by the central government. However, collection is also poor as has 
been explained in paragraph 3.2.2. 

Thirdly, the inefficiency of political, administrative and fmancial management led to poor 
performance of basic services. This situation has led to lack of popular credibility and concurring 
lack of popular participation. In, short it can be stated that local democracy has not really been 
established. 

Mateso49 therefore concludes that "the expectation that urban authorities should imptement 
urban plans without being given full autonorneus mandate on planning, decision-making, fmancial, 
administrative and legal aspects is an illusion". 

3.3 Urban planning in Dar es Salaam 

Urban planning in Tanzania in general can be categorized according to scale. First of all 
the MLHUD is generally responsible for large scale masterplan production as local planning offices 
are not sufficiently staffed to prepare such an elaborate plan. The second type of urban planning is 
the preparatien of detailed lay-out plans by the planning department and related activities 

48 from Mateso (1993), page 47 - 50 

49 ibid, page 177 
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perfonned by the planning department Land management seems to be a critica! issue here. These 
three issues will be considered below. 

3.3.1 Master planning 

Until recently, the 1979 Dar es Salaam Master Plan, which was preparedas a review of the 
1968 master plan, has been almost the sole planning document guiding the physical development 
of the city. This master plan was prepared by a Canadian Consultant, Marshall Macklin Monaghan 
Limited. In the existing 1968 master plan a ten year review of the Dar es Salaam Master Plan was 
recommended. In addition, major changes as the shift of the National govemment functions from 
Dar es Salaam to Dodoma, the rapid growth and the limited expenditures on servicing infrastruc
ture during the 1970s and the change in housing policy to accept existing housing or unallocated 
plots necessitated the review of this Master Plan50

• The mentioned Canadian consulring frrm 
undertook the revision with funding provided by the Swedish International Development Agency 
(SIDA). 

Planning Process and Plan 
According to the Masterplan, a series of infonnation and feedback meetings was held to 

ensure that the appropriate officials and politicians participated, understood and agreed with the 
decisions culminating in the final Plan. The plan's primary objective was to provide a development 
programme for Dar es Salaam urban area and the surrounding region, through an unifi.ed general 
physical design and a comprehensive set of development guidelines. lt states to recognize the 
uncertainty in the planning exercise, but attempted to reduce this through careful monitoring and 
built-in flexibility. It also attempted to promote coordination between the agencies involved in 
planning infrastructure development, industrial development, and housing production. 

Critiques 
The UNCHS articulates the weaknesses intheMaster Plan approach to rnanaging urban 

growth and development." Although a master plan can provide a useful spatlal framework for 
guiding the future growth and development of a city, its implementation is easily frustrated and 
limited by a number of issues. These include:51 

* its seeming comprehensive nature, resulting in idealistic but unaffordable infrastructure and 

* 

* 

* 

* 

* 

social services development proposals and no clear proposals and no clear relation between 
planning and resource availability 
its control orientation, with rigid standards and conditions which cannot be enforced in the 
context of the rapid urbanization being experienced 
its sectoral approach to development issues by concentrating on land use activities, thereby 
undennining the need to strengthen management capacity through cross-sectoral co
ordinating arrangements which are critica} for successful urban and environmental manage
ment and the development and utilization of natura! resources on a sustainable basis 
its dependence, almost invariably on expatriate preparation with limited national participa-
tion, thereby reducing appreciation of local conditions and commitment to plan implemen
tation by the key agencies involved 
its lack of strategie focus with regard to operationalization and implementation of its 
various proposals 
its indifferent attention to environmental issues, the need for sustained utilization of natura1 

50 from "Dar es Salaam Master Plan; Summary", page iii by Marshall Macklin Monaghan Limited, October 
1~9 , 

51 from Final Report (Draft) of the Evaluation Mission: Sustainable Dar es Salaam Project (URT/90/033), 
31 May 1995, page 41 
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resources and management of hazard prone lands". 

* the question of public land ownership as a major philosophy is not realistic 

lt should he noted that the MLHUD is still in the process of preparing masterplans, arguing 
that it is theessenrial plan type for solving long-term land use problems. 

3.3.2 The urban planning department 

In order to study the functioning of the planning department an unstructured interview was 
held with the heads of sections, which are relevant for urban planning and management in Dar es 
Salaam. Table 3.3 gives an overview of their perfonnance. 

Table 3.3: Probieros of sections engaged in urban planning and/or management 

selected section of planning department 

Aspect Town planning Surveys and Land develop- Valnation Architecture 
Mapping ment 

Function preparation of execution of plot land manage- execution of provision of 
lay-out plans surveys and dra- ment in the surveys building permits 

wing of survey city: plot allo-
plans cation 

Problems lack of drawing lack of office shortage of of- shortage of of- building pennit 
tables and equip- stationeries fice stationeries fice stationeries procedure too 
ment bureaucratie 

development of lack of resources no funds for lack of space for poor storage of 
city is faster than fortransport and compensation records keeping files 
possibility to equipment 
control it 

shortage of funds uprooting of sur- bureaucracy in inefficient valu- poor records 
vey beacons allocation pro- ation records 

cess system 

poor office ac- poor records lack of addition- notransport 
commodation al training op-

portunities 

no reliable trans- poor record no reliable delays in deci-
!port keeping transport sion making 

As table 3.3 indicates, the sections engaged in urban planning and/or management of Dar 
es Salaam are faced with a lot of constraints. At frrst sight, the largest problem seems to be a lack 
of funds for office, accommodation, statienerles and transport. But the actual problem is much 
more serious. These sections ought to perform their functions for the sake of orderly development 
of Dar es Salaam. Nevertheless, the development of the city is much faster (7 to 10% per annum) 
than the possibility to control it with the present long and bureaucratie procedures. Por example, 
the issuing of a building permit should take 70 to 90 days according to the law; in reality it takes 2 
to 3 years. Additionally, it should be noted that 60 % of total housing stock in the urban area 
which is currently occupying land illegally52

• Current planning and management exercises therefore 
seems a futile and insignificant exercise which takes no account of actual pressing problems. Stren 
mentions the following: 

52 indicator HAlO from Urban and Housing Indicators Study for Dar es Salaam City, Volume 1, by Centre 
for Human Settiement Studies (CHS) Ardhi Institute, September 1995, page 40 
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"As land is vested in the pubtic domain, planning must be concemed not only with 
allocation of pubtic land according to zoning regulations but also with proper standards of building 
and infrastructure to be applied to all urban land. Under the conditions of unprecedented rapid 
growth, the proper exercise of the urban planning function implies adequate authority and 
enforcement power for planning agencies as well as adequate manpower to carry out technical 
functions properly"53

• Both preconditions are lacking in Dar es Salaam 

Another eenstraint is the inadequacy of fmancing land development. For example, the 
estimated costs of surveying, issuing of title and provision of road and water services to a high 
density plot of 400 m2 is TSh 33,400/=, but the govemment only charges TSh 1750/= for such a 
plot'4. This explains why the Government's ability to provide service plots has considerably 
decreased over the years, and why land management has been constrained. The issue of land 
management will information be further looked into in the next paragraph. 

3.3.3 Situation of land management information 

As has already been emphasised and discussed in previous paragraphs and the previous 
chapter, information management on land-ownership seems to be one of the limiting constraints to 
effective information systems. This paragraph tries to provide a deeper insight in the issue. 

The responsibility for plot allocation in Dar es Salaam divided between the MLHUD and 
the Urban Planning Commission (UPC), where the UPC is responsible for the allocation of high 
density plots outside the central business district, teaving all the prime plots for the Ministry. The 
land allocation systems of both actors have suffered from malpractices such as corruption, 
nepotism and favouritismss. For example, plots are not allocated on the basis of the ability and 
willingness to build, but moreover depends on the applicants luck and connections. This bas led to 
increased speenlation in the current situation of the land shortage. This speculatien is shown by the 
fact that many allocated plots are under-utilized. Kombe56 states that the land demand over the past 
decade is modestly estiinated at 7500 plots per year, while the supply averaged 1635 plots per 
year. Additionally, it should be noted that land fees do not reflect the real costof delivering 
buiidabie land, and is as such heavily subsidized. 

This large unmet demand for plots has led to a flourishing infonnal land market Kombe57 

concludes that the poor performance of state intervention in the management of urban land through 
the application of tools such as pubtic land ownership, urban planning and development control 
among others is and inevitable consequence of the failure to appreciate and recognize the salient 
market forces which have been influencing accessibility to land. Public land management has failed 
not only to supply land but also to ensure that whatever is delivered is optimally used. 

A noticeable feature of Dar es Salaam is the lack of street names, for all but the areas 
planned before 1970. House/Plot numbering is also missing on the post-1970 developments. This 

53 Stren and White eds. (1989), page 60 

54 Ministry of Lands, Housing and Urban Development (May 1993) National Land Policy Draft. technica! 
report and synopsis of special studies, page 39 

55 Kombe, J.W.M (1994) "The demise of public urban land managementand the emergence of informalland 
markets in Tanzania; a case of Dar-es-Salaam city, in Habitat International, Vol.l8, No 1, page 29 

56 ibid, page 30 

57 ibid, page 40 
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makes it extremely difficult to identify different properties for the purposes of efficient land 
management; and to keep proper records for property taxation, land rent, cost recovery. Summariz
ing, it can be said, that Dar es Salaam's land use profile is characterized by a situation where the 
land use information, essential for efficient urban management is lacking. Most transactions in 
land, be they officialor unofficial are done secretly. 

3.4 Conclusions 

This chapter has provided the necessary background information on the position of the Dar 
es Salaam City Council. Largely based on literature and some additional data gathering, it is 
concluded that local government and democracy has not had the chance to fully develop in Dar es 
Salaam. The main factors for this conclusion are the short period of independence, the economie 
collapse, the "decentralization-policy", and the current lack of autonomy for local government 
because of sustained government's centralization of financial and human resources and decision 
making. In the light of the enormous population growth, this situation has led to the incapability to 
effectively plan and manage the city's growth and development. This has been indicated by the 
tradition of "master planning" and the efforts of the Urban Planning Department, which both have 
failed to effectively influence the city's land use proflle. A related issue of this situation is the 
appalling state of land management information. 

The consequences of the above conclusions are that direct GIS implementation within the 
Dar es Salaam City Council is not recommendable because of several reasons. Firstly, the 
bureaueratic inertia of the DCC are likely to constrain the implementation efforts and needed 
funding. Secondly, the development of the information system would only support current 
inadequate and bureaucratie procedures thus nullifying the efficiency and effectiveness of the 
system. Concludingly, it can be stated that the DCC does not satisfy the preconditions of effective 
GIS development. 
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CHAPTER 4: SUSTAINABLE DAR ES SALAAM PROJECT (SDP) 

This chapter provides a detailed overview of SDP as this is the organization which has been 
selected, to study the possibilities and constraints of GIS implementation. This organization is not 
an usual administrative organization, such as the City Council, but an innovative approach to urban 
planning and management initiated to support the City Council. This necessitates an elaborate 
overview of the institutional place and functioning of the project to detennine the framework for 
GIS implementation and its subsequent effectiveness. 

4.1 The institutional place of the project 

Before the exact functioning of the SDP can be explained it is necessary to determine the 
initiation, background and organizational setting of the project The increasingly deteri~~g 
environmen~ conditions in and around the rapidly expanding city of Dar es Salaam induced the 
city authorities through the Government of Tanzaniatoseek technica! assistance from the United 
Nations. The initial enquiry took the fonn of a request for updating the 1979 Master Plan for Dar 
es Salaam. In the ensuing discussions, it was recognized by all parties that -the. ·actüal development 
ofthe cltY had in fact not followed the guidance of the Master Plan as there were no i.nstitutional 
mechanisms to coordinate the parties involved in rnanaging the city's growth or to provide re
sÖurces for-~ investments and no enforcement against those developers who contravened the land use 
and development standards. ~~ the leveL<>fth~city govemment, ~ese_sll.~rtÇ()fP!ng~-~~~-~ 
inal>ility_to c_qntrol haphazard development and to effectively plan, coordin_ate andmanag~ urb~ 
growth patterns so as to take account of the opportunities and constraints of the Ill!tl,J!al environ
m_e~t. The Master Plan had simply increasingly become irrelevant to the development realities of 
the mushrooming city'8• 

"It became clear that the situation required a change of emphasis in which urban planning is 
no longer separated from the management responsibility of implementation and in which the 
critical role played by other stakeholders was recognized and means were sought to involve 
them in the process of achieving an acceptable and affordable standard of environmental 
conditions in the city. Along with the Dar es Salaam City Council, these stakeholders had to 
become partners in the process of resolving the problems of inadequate resources and insufti
eient investment in infrastructure and services, coordinated and focused through a new and 
environmentally-sensitive approach'9" 

UNCHS discussed the need for the alternative approach for dealing effectively with the 
environmental problems of Dar es Salaam with the Govemment of Tanzania, especially MLHUD. 
The Sustainable Cities Programme approach emphasizes not onlythe effe<:tive phlnniJ:lg~d 
managem~n~ of a c;ity but a1so how to sustain the process on a continuing lang-tenn basis. The 
approach recognises that the prinsjpa!_!g~~.Y thàt can ensure such Sustainability is !}leJ11unicipaJ 
authority which has primary responsibility for rnanaging the affairs of a particular city. Accordingly 
the approach focuses on capacity building of municipal authorities and their partners in the public, 
private and popular sectors, with emphasis on broad-based participation, cross-secteral collabora
tion, and action-planning within agreed issue-specific strategie frameworks. In disagreement with 
the MLHUD who wished to have the project supervised by its Urban Development Department, it 
was decided to place it under the Prime Ministers Office. 

sa URTJUNDP (31 May 1995) Final Report (Draft) of the Evaluation Mission: Sustainable Dar es 
Salaam Project (URT/90/033), page 1 

59 ibid, page 3 
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The Govemment of Tanzania agreed to this approach, and thus on 15 April1991 the Govem
ment formally signed a technica! assistance Project Document with the UNDP~ coinmitting the 
UNDP through the UNCHS as a executing agency, to assist in building up within Dar es Salaam 
City Council a capacity for incorporating environmental concerns into development management 
practices and procedures. In August 1995, the project was extended foranother 30 months, to 
consolidate current activities in Dar ës.Sataam and to extend the methOdoÏogy, approach and 
experience gained from the implementation of SDP to other municipalities and urban eentres 
nationally60

• 

As the SDP was the frrst city project executed by the UNCHS within the framewerk of the 
Sustainable Cities Programme (SCP), the project design follows closely the general structure and 
concept and structure of the SCP. The SCP, _approach and thus ~:tlso the_ SDP _approach can be_ 
Char~~!e_ri~e_<l.J>y __ l!_!ll.lgll:>~J: of ~re. P:t:i.ncipl~61 : 
* a ~!1~~ __ ÇC!_I:l~~-for _urban envirorunental ~sue_~ and for the multi-dimensional inter-relation

ships between environment and development 

* 

* 

* 

* 

* 

emphasis on a cross-sectoral ~pp,rQach and the use of environmental issues to cut across 
institutional boundaries and different levels of govemment and to bridge the divides of 
professional discipline and organizational interest 
commitment to the p~cipa!!on, in urban environmental planning and management, of all 
interest groups of the city: the pubtic sector (centra! and local), the private sector (forma! and 
informal), community and NGO sectors 
reliance upon structured collaboration and negotia!!on, organized in relation to cross-cutting 
priority environmental issues, which can bring together the relevant 'stakeholders' by focusing 
on agreed priority issues (which are in turn continuously reassessed) 
adherence to ap~Qhle.IIl:~lYMig __ IIl.etllodology in which multi-stakeholde! Wo~king_ Groups 
deyelop_in.teryention ~ti:~te_gi~ which are then developed into agreed action plans (encom
passing specific projects) for implementation by appropriate means and institutions 
commitment to strengthen and work with, not in place of, the local g()y~ent and relevant 
partners 

The variety of inter-related activities within the SDP project strategy can he grouped under 
the heading of ~e.e immediate ohje.~!î~~62: - · --

1. To develop a strategie development plan for Dar es Salaam, including key components of 
environmental management strategieS, sector investment strategies, spatial planning, fmancial 
planning, and administrativeflegal requirements. 

2. To develop priority actions identified in the strategie development plan into fully prepared 
technica[ assistance projects and "bankable" investment packages. 

3. To strengthen local capacity to plan, coordinate, and manage urban development and growth 
with emphasis on improved multi-sectoral coordination and community based paiticipation. 

SDP cernmeneed its operations in January 1992, after the arrival of the Chief Technica! 
Advisor at the end of 1991. The frrst task of SDP was to prepare an Enyiromnental Profile, which 
is elaborated in appendix E. The fmdings of this working group were presented at-aworkshop held 
in Apri11992 for all heads of department in the City Council and key central governmental 
agencies, and private sector and NGO organisations. This led to the eventual profile, \Vhlch high-

60 URT{UNDP (1995) PROJECT DOCUMENT: Managing the Sustainable Growth and Development 
of Urban Centres (Dar es Salaam Phase 2) 

61 URT/UNDP (May 1995) Final report of the evaluation mission, page 5 

62 ibid, page 5-6 
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lighted fi.ve environmental issues: 
* inadequate solid waste coneetion 
* overcrowded, unplanned and poorly serviced settlements 
* the need for co-ordinated city centre renewal 
* increasing vehicular/pedestrian congestion, conflicts and air pollution 

· * surface and ground water pollution 

In seeking a broader consensus from a wider variety of stakeholders in the public, private 
and popular sectors, agreeing on priority issues to be addressed and stimulating their commitment 
and participation in addressing the problems, a "City Consultation on Environmental Issues" was 

held in A:t!~!_!J~~-~-~-~~!:11!!211: .tll~ participa.:niS~"ä"gJ:eed on ~- ~!=~f.-~~:.~ïiYïi~îïfliê.~~ 
issli~ vvlüch ~ere identified as requiring priority attention. This list includes the following: 
* improving solid waste management 
* servicing urban land 
* management of recreational resources, open spaces, green beits and tourism attractions 
* urban economie management and petty trading 
* management of air quality and urban transportation 
: * management of surface water and liquid waste 

* 
* 
* 

management of coastal areas resources 
management of environrnental hazards 
management of urban agricultural potentlal 

Table 4.1: operational strncture of SDP'l 

I Environmental issue I Worklng groups 
1. Solid Waste Management 1. Sttengthening Privatization 

2. Recycling Waste (operating on low level) 
3. New Disposal Sites/ Managing Vigunguti Dump Site 
4. Community Collection 
S. Takagas (currently not in operation) 

2. Upgrading Unserviced 1. Kijitonyama 
Settlements/ Community Inftastructure 2. Tabata 
Programme 7 addiûonal areas selected 

3. City Expansion 1. City Expansion (Pilot project Mbweni) 

4. Air Quality and Urban Transportation 1. Managing City Centre traffic tongestion 
2. Managing City Centre parking 
3. lmproving Road Network and Storm Water Drainage 
4. Promoting Public Transpon 
S. Promoting Non-motorized transport 
6. lmproving air quality (low level of operaûon) 

5. Petty Trading and City 1. llala group 
Economy 2. Temeke group 

3. Kinondoni group 

6. Managing Surface Water and Liquid 1. Managing sewer upgrading and extension 
Wastes 2. Managing pit latrines, scepûc tanks and sullage 

3. Managing industrial effluents 

7. Managing Open Spaces, Recreation Ar- 1. Managing community open spaces 
eas, Hazard Lands and Urban Agriculture 2. Managing urban agriculture and green belts 

3. Managing hazard lands 

I Coordinator 
Mr. Mihawa 

Mrs. Kimei 

Mr. Kanza 

Mr. Kitilla 

Mrs. Liute 

Mrs. Ndesamburo 

Mrs. Mtani 

I 

63 Adapted from: Managing sustainable growth and development in Dar es Salaam: Final report of the 
evaluation mission (draft), May 1995, page 25 
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8. Managing Coastal 1. Managing sand extraction Mr. Kanza 
Resources 2. Managing time and stone quarrying 

3. Managing salt extraction not in operadon 
4. Managing mangroves not in operation 
S. Managing marine resources not in operation 
6. Managing beacbes not in operation 

9. Coordinating_ City_ Centre Renewal In process of establisbing woricing groups Mr.Mabumbe 

This City Consultatien and following mini consultations led to the eventual establishment of 
the following working groups, who are coordinated by coordinators seconded fonn the relevant 
ministries, DCC and Ardhi Institute. This led to the establishment of the following working groups 
(see table 4.1). An elaborate overview of the functions, achievements and constraints of the work
ing groups can be found in appendix G. 

Fig 4.1 gives the institu
tional framework of the Sus
tainable Dar es Salaam Project 
and its embedding in the gov
ernmental structure within Dar 
es Salaam. The Steering Com
mittee, which formed in 1994, 
has the function to ensure 
awareness and recognition of 
the SDP approach within the 
central government. lts mern-
bers are Principal Secretaries 
for the Ministry of Finance, the 
National Planning Commission, 
the Ministry of Lands Housing 
and Urban Development, the 
Ministry of Works, the Minis-
try of Works, the Ministry of 
Natural Resources, Tourism and 
Environment, and the Ministry 
of Health, chaired by the Prin
cipal Secretary of the Prime Minis 
Office. Other memhers include 
UNDP and the Project Manage
ment Team. According to the 
May 1995 Evaluation Mission 
this Steering Committee met 
for the ftrst and only time in 
September 1994, and up till 
now they have held no further 
meetings, as it seems to be im
possible to bring these key per
sons together. 

The basic functioning of 
the project is as follows64

• 

64 ibid, page 16 
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"Working Group activities, and especially their action plans and project proposals, are interpreted 
through their coordinators, who attend the Coordinating Working Group. Other memhers of the 
Coordinating Working Group are Desk Officers appointed by all Ministries, key Commissions and 
Parastatals, Private and Popular Sectors and the SOP Chief Technica! Advisor. The National 
Project Coordinator (City Planner in the City Council) is the chairman of the CWG. Proposals, 
suggestions and recommendationsfrom the CWG are formally integrated into the City Council 
structure through a Technical Coordinating Committee (TCC) which is chaired by the City Director 
(who is also Project Director). Memhers of the TCC are the Heads of Departments, responsible to 
the Council Committees. Action Plans formulated by the Working Groups are discussed or amen
ded by the TCC as necessary, befare being formally presented to the Council Committees and other 
responsible institutions. Desk Officers are appointed by the participating institutions (Ministries or 
other agencies) with responsibility for keeping their Principal Secretaties (or other senior official) 
fully briefed on Project implementation, as well as securing from them the necessary support for 
Project activities. (These various relationships are shown in Fig. 4.1". 

" lt is the role of the City Director to fumish the Central Govemment and other institutions 
information or decisions reached in the TCC. In particular, the Minutes of the TCC are forwarded 
to the Project Steering Conunittee to keep them informed on Project lmplementation so they can 
best ensure adequate and timely Government support. The Director is also responsible for passing 
such decisions and information to the Chairpersons of the standing Conunittees of the Council65

". 

This is the situation as envisaged in the project documents. The reality is somewhat different (see 
paragraph 4.3). 

As the emphasis of SOP on implementation effectiveness, the project uses demonstration 
projects to improve management skills and processes in the course of evolving and designing the 
strategie development plan which is scheduled to be completed in 1997. Each working group is 
therefore preparing detailed Action Plans which are being implemented thiougli-dëmonstration 
projects in -selëétoo ·m-eas of the City. First, strategies of intervention are fonnubited -áD.d. agreed on 
a environmentäl iSSÜe during a IDini=consultation. This results is setting up of individual working 
groups by the environmental issue coordinator. As each working group engages in the development 
of its own action plan, it identifies demonstration projects in order to evolve and design more 
detailed management strategies and implementation methodologies. Once resources are secured, the 
working group proceeds to implement its action plan and demonstration projects, and articulate the 
lessons learnt from this process so as to replicate these to deal with similar environmental problerns 
on a city-wide basis in a comprehensive manner. 

The ultimate goal is to adapt and replicate these citywide in a coordinated manner under a 
Strategie Urban Development Plan. Preparations are therefore being made to gather all the stake
.holders and discuss. tlié iffiplications of this repHeation and prepare the SUDP in partnership. The 
process of preparing the SUDP is covered in appendix F. 

As the project is very dynamic of nature, focusing on immediate problerns, a working group 
may he dissolved and its memhers. reassigned if a particü.lar problem- is resolved and has. no ti.irther 
priority.Thus thë Emergency Clean.Up wórking group has already been dissolved. This showSllîat 
the life of a group is a function of the time it takes to introduce innovative management processes, 
test the practicality of demonstration projects, and then replicate it as part of the dynamic strategie 
development plan. 

65 ibid, page 16 
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Project monitoring66 within the SDP consists basically of progress reports prepared by the co
ordinators with the NPC and CTkäliëfdistrlblitect to~lJNCHS as exeëutiïii-agency to all-memhers
of thê Techiûêäl -COOrdinaûîigComnïlttee,-to äU-retëvaiitPrfuCipaf Seëreiaries,-an(fto .. äiTDesk 
Officers. Thése progréss reportS-gracÏüälly deveÏopëd tÓ a stmdard-format, highlighting consträints 
and probieros in implementation and made recommendations about actions to be taken. However 
the evaluation mission noted that there was no systematic response and/or feedback. Follow-up 
seems to have been depended upon the ability of the CTA and NPC to "chase up" the relevant 
organizations or individuals. A new procedure has now been developed based on weekly meetings 
of the Coordinating Werking Group leading to monthly Technical Coordinating Committee meet
ings, from wbich minutes are fed for action directly into the Management Team of the City Council 
Nev~rtheless a systematic monitoring mechanism, like a good management infonnation system, is 
stilllacking. This is understandable with the staffs lack of experience-ilî suchtechniques, lack of 
ear-niarked budget and project management support, or specialist backstopping from UNCHS in 
mind. This also deprived DCC of a potentially valuable learning experience, in particular the City 
Economist's Department wou1d have an opportunity to familiarize themselves with such techniques. 

The evaluation mission also found that there were too few evaluation missions, and is 
inexplicable considering the initia! delays and difficulties, which clearly hampered the project. 
Despite 4 short visits by UNCHS headquarters, the evaluation mission also conetudes that manage
rial and technica! backstopping has also been insufficient. The mission criticises the UNDP for the 
same reasons. The only real backstopping came from UNCHS, which sent the Programme Manage
ment Officer from Unit ll to Dar es Salaam fora week in 1995 to assist the SDP in sorting out its 
fmancial management system and to help work the newly-hired fmancial/administrative assistant. 

According to the evalu.~!<.?!!.~-~!C>_~tlu?.P.!"Oj~_c!_~~-~c~_~_p~()J>!~!ll-~mmon !oU~:P-
f~~~~ Jï!~i~tS~~éfy. Ïack of operati()nal freedom due to administrative restJ:ictions and proce
dlJ!'~~-oJigi.mtQ.ttg fr9m UNDP. Two clear examples illustrate this issue. The ftrst is that the CTA is 
required tosend all his fax-communication to UNCHS through UNDP, who intedered with this 
communication by delaying transmission and even by failing to transmit. The second is that UNDP P ·Jf 
took over the decision making in reeruiling a local fmance/administration assistant, which led to a 
considerable delay. In the end the CTA still had to take the whole process into his own hands. 

Non-operational issues (like questions of project extensions, budget revisions/
supplementation, change of project objectives) were appropriately dealt with by UNDP, logether 
with UNCHS and the Govemment through the Tripartite Project Review. However the decision 
rnaking process on these issues proved to be very slow, which is illustrated by continuons ad hoc 
extension of the project. Such delays and ad hoc extensions might have led to adverse effects in 
project implementation as the sustainability is questioned. Also the project document has proved to 
be inflexible and inconsiderate of the needs of such a dynarnic project. 

4.2 The functioning of the project 

In this sectien the strengtbs and wealmesses of the SDP project will be reviewed.These 
strenghts and wealmesses might forrn constraints to the GIS establishment witbin SDP. The evalua
tion is based on the following sourees of inforrnation: 
* SDP project documents, especially the May 1995 evaluation mission 
* V arious papers written by local professionals 
* Participating observation in GIS establishment 

66 ibid, pages 34-40 
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* evaluation meeting with the coordinators, the chief technica! advisor (Chris Radford,) expert 
(P. Schuttenbelt), Dr. Kombe and Dr. Majani from Ardhi Institute (local consultants) and 
Jean Christoff (staff from SCP headquarters, Habitat) 

4.2.1 Successes 

The May 1995 Evaluation mission noted that the project has made substantial progressin 
establishing multi-secteral working groups on seven of the nine enviroiuiieri.till issue5,-wliicnnave 
prepared aëtion-plans-and profëctpro-pósals for demonstratien projects to improve city environ
mental planning and management as wellas service delivery. ThiS success has dependedon a 
number of issues which will be covered and elaborated below. 

/ First of all, the variety of the initiatives of the working groups described in the appendix NR 
\ demonstrales the value of establishing working groups with memhers from both levels of govem-
, ment, the private and popular sectors. It also shows the value attributed by the donor community to 
: have a clear focal point (the SDP)67

• 

Secondly, in the past Ministries, parastatals, and City Council Departments tended to operate 
in isolation of each other, and although it is usual for DCC departments to have clear and continu
ons communication with their line ministries, they lacked cross-sectoral and cross-institutional 
communication with other organizations whose technica! inputs were necessary to optimize plan
maicing and implementation. DCC Urban Planning Department would only seek authority for its 
plans from the Urban Planning Committee, and seek thereafter the adeption of plans from the 
MLHUD, without attempting to get the necessary inputs from related technica! departments such as 
DSSD, and City Engineer, the Parastatals such as TANESCO, NUW A and TTCL and the affected 
residents. The result was that such plans were not effective and difficult to implement. This 
situation is gradually being changed through SDP and shows the successof SOP indeveloping a 
collaborative, multi-actor process of environmental planning. Nevertheless, some problems still 
remain as indicated in paragraph 4.2.2. 

Thirdly, Majani68 argues that the need to identify local revenue sourees for continued sustain
ability is gradually established, which is essential for the sustainability of the SOP approach when 
the project will be merged with DCC operations and UNDP support will end. The fact that politica! 
support is overwhelming might help the continued existence of SOP within DCC. However, no 
substantial actions on this area have been undertaken. 

Fourthly, the SDP approach has succeeded in raising the awareness and_understanding of 
urban environmental issues among offici.äls and citizens. More importantly, it has provided anc:f still 
provides an excellent training grouncl-for professionals from the involved institutions, and contrib
uted to the capacity building within the City Council and other involved institutions. 

l -~tly_~<! _perllaps Il_lost_ important, tlle SDP has succeeded in constn1cting __ ~--~~work for 
mo~!Jiziilg_the COIJllD.UilÎti~ an~ encourage them to participate effectively in the enviromn~ntal 

_, planning and management of the city. Especially, the Community hûrastructure Programme and 
some working groups on management of solid waste and management of open spaces have been 
successful on this area. 

67 Majani (1996) Sharing EPM Experience: casestudy of Dar es Salaam, page 42 

68 Majani (1996), page 53 
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4.2.2 Problems 

The Sustainable Dar es Salaam Project bas faced a number of constraints that have hindered 
the activities of the coordinators and negatively influenced project progress. Some of these issues 
will be elaborated below, which are eensidered to influence the overall sustainability of the project, 
or are related to GIS implementation or information aspects in general. The operational problems 
are also indicated in the appendix. 

First of all, inl),4eqlU1t~_~ppQr_t _and availability of experience4 ~- eemmitted rep!~~tatives 
from key ministries and organizations to participate in the working groups, eenstrains cross-sectoral 
coordination. Additionally, Majani states that the role of desk officers assigned to the project by 
some institutions is eensidered to be cosroetic as none of the results of the working groups reaches 
the decision making levels of the relevant institutions69

• This can be explained by the fact that the 
assigned junior memhers have no decision power. Lack of incentives to motivate the poorly paid 
pubtic servants also form a serious problem eenstrain the working group's efforts. 

Secondly, inadequate teehilical assistance for the working groups, particularly on issues of 
project preparatien write-up and innovative appropriate technologies, bas eenstrained project 
approval by local and central government and/or donor fmancing. This bas considerably delayed 
several initiatives of the working groups. 

Thirdly, according to the coordinators, data C()llection ha.s pr()ved to be problematic. This can 
be explained by the fact that there is inadequate funds for self-reliant data eellection. The issue of 
information availability is further constrained by the insufficient access to information present in '~ 

the institutions (Ministries, parastatals). Additionally, the organization of information and data r 

collection as a whole is considered to be inadequate, as each working group is only collecting 
specific information on selected areas of the city. Updating of the information is also limited, which 
in the light of this fast growing city, limits the value of the information. 

Fourthly70
, the SDP is originally operated with total dependenee on foreign and external 

fmancing instead of building up efforts to establish fmancial viability for the city co\mcil from 
miemal revenue sources. Moreover, a tendency has developed to depend solely on donor funds. 
This situation is detrimentalto project sustainebility, as it is questionable whether the DCC can 
continue to support fmancing this planning approach when UNDP support will cease. This situation 
is even more pressing as so far the projeet's progress has largely dependedon the foreign chief 
technica! advisor. 

Fifthly, some projects and programmes initiated by the working groups and stimulated at the 
coordinating working group were never forwarded by the respective officers either through the 
hierarchies of the city council or to the respective central government institutions for implementa
tion. This is a clear indication of the limited support from the involved institutions, and a lack of 
recognition of the SDP approach. Moreover, it shows the total dependenee of SDP working groups 
on the willingness and acceptance of the involved institutions to incorporate SDP plans. A.s. the 
bureaueratic process of decision making within the City Council and ~~ ~~es is !lot ~~!
lenged, the worïdïig-groups-are-stiîrtaé:ed.wtth-the säiilebmèaucrades aiid limitations of these 
inStitiiti.ons~Aii -example here 15--the madequate-èapaëity of the Council to enforceläws-and regula
tions. 

69 Majani (1996), page 53 

70 Majani (1996), pag 53 - 54 

46 



Case study on the possibilities and constraints of GIS for urban planning and management in Dar es Salaam 

Sixthly the mission noted that "because of continued Govemment ownership of land and 
access to land being through the bureaucratie process of Govemment allocation, all questions 
concerning land use and allocation acquire great politica! sensitivity and constitute a predominant 
focus of attention in Government, to the detriment of serious concern with environmental planning 
and management 71

• The mission found that this issue underlies much of the conflict between central 
Govemment and the City Council and explains much of the frequent ad hoc intervention by 
ministries in the affairs of the City Council". This explains why although the MLHUD provides 
some staff for the project, it remains opposed to the SDP approach, and continues preparing master 
plans. More importantly, this explains the seemingly impossible cooperation on land management 
issues, as indicated in chapter 2. 

4.3 Conclusions 

Table 4.2 below tries to give an overview of the planned actlvities and the major problems or 
successes that were experienced. This overview generally contains the problems which are 
considered to have influence on information supply and project sustainability as these are important 
issues for GIS establishment as will be shown in chapter 5. 

Table 4.2: Overview of SDP activities 

Aspect Successess Problems 

Involving stake-holders * positive political environment * only junior desk-offieers assigned 
* focal point for donors and with limited authority 

communities 

Data gatbering * involvement of communities and * inadequate funds 
other staleebolders * poor quality of information 

* poor coordination 

Preparing projects * mini-consulatation teading to * lack of commitment from key-
agreed strategy of intervention decision makers 

* strategie planning in coordinated * lack of technica! expertise (project 
manner proposal write-up) 

Executing projects * depends on right representatives in * bureaucratie procedures of local 
working groups and central govemment 

* well prepared bankable projects * lack of resources 
* not enough focus on lower levels 

Project management * dependedon foreign CTA * lack of autonomy from UNDP 

Sustainability under DCC * issue recognized (no action) * financial resources for project 
under DCC questionable 

* dependency on foreign donors 

The table above shows that the project is facing several severe constraints. Nevertheless, the 
projecthis succeeded in invalving all the stakeholdeï:s äiid donors~ l~dirig to a process-orro:
ordmatêd pJäruiing an(fmanagement approach. for the ftrst time in the history of Dar es Salaam. 
Thèrefore, the emphasis is rather on institution building thanthe · execution of pllysicaf invéStÏÏÏent 
projects. However, several of the identifië(fc.onstrailïts need to be solved in order to ·continue thfs 
positive approach to urban planning and management, in order to offer the city's residents means to 
impravetheir habitat, and to keep this "engine of growth" running for the national benefit. lt is 
therefore concluded that the sustainability of SOP within DCC will need considerable attention. 
This will a1so considerably influence the development of GIS within SDP, as will be shown in the 
next chapter. 

71 URT/UNDP (1995) Report ofthe Evaluation Mission, page 78 
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CHAPTER 5: CREATION OF AN INFORMATION PLAN FOR THE IMPLEMENTATION 
OF GIS WITBIN SDP 

This chapter contains the actual study on the possibilities and constraints of GIS 
implementation within SDP. As such it is fust necessary to consider past efforts of GIS within 
SDP. Analysing these past efforts results in the recognition fora systematic approach for future 
GIS development in the fonn of an adapted fonn of System Development Methodology. The 
following paragraphs lead to a proposal for GIS establishment, by elaborating on the components of 
the information plan. Firstly, the scope and preconditions of the GIS are detennined. This is 
foliowed by the situation analysis of SDP as a whole, and the current infonnation supply /require
ments of the working groups in particular. Thirdly, the infonnation requirements are analysed by 
detennining the infonnation architecture. Lastly,. the required inputs for the implementation and 
functioning of the GIS are considered. 

5.1 Past efforts of GIS within SDP 

5.1.1 Introduetion 

Since the inception of the SDP in 1992, it has been known that there is a requirement fora 
basic thematic mapping capability within the project Persson, a consultant, visited the project in 
1994 and recommended a GIS. In 1995 Nieminen72 from Habitant Nairobi visited the project and 
suggested that the equipment specifications be updated as outlined below, which arrived in Novem
ber 1995. 

Technica! infrastructure: 
hardware 
* Personal Computer Pentium 60 with 17" colour screen, CD-ROM and mouse 
* A4 colour printer 
* AO digitizer 
* A4-AO penplotter 
software 
* Atlas*GIS (recommended by both consultants) 

The hard- and software can both be considered to be costly, fora project which has only 
indicated a "need for a mapping utility". Additionally it should be stated that the software so far 
does not passes a capability to import AutoCad format data, and the penplotter does not seem to 
function with the GIS software. These are only technica! problems, but more pressing is the fact 
that the users did not have any experience with this software, in contrary to Arc-Info, and therefore 
needed additional training by an expert from Ardhi Institute. 

The development and efforts towards the establishment of GIS within SDP seem to have 
evolved in two directions. At the one hand there is the LIS working group which is primarily 
focused on plot level, and on the other hand an Environmental Management Information Specialist 
is focusing on a small scale mapping application. Both directions will now be looked into more 
specifically. 

72 Sbaron Gordon (November 1995) Proposal on how the Geographical lnformation System (GIS) should 
be established & maintained in the sustainable Dar es Salaam Project (SDP) 
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5.1.2 LIS working group73 

When the Land lnfonnation System coordinating group was fonned, the objectives were as 
follows: 
* To study the existing land information systems with a pilot area, to appraise availability, 

* 

* 

* 

credibility and accessibility of information; and thus review mechanisms and cost implica
tions fora larger scale LIS to support SDP land management activities 
To identify vacant and semi-developed plots in the vicinity of Msimbazi Valley to support 
the Hazard Land Management Coordinator 
Develop a Land Information System (as necessary) to support other SDP environmental issue 
activities (e.g. demonstration of pit latrine emptying project in Sinza) 
To liaise with other LIS practitioners to design the means of information/data exchange, 
sharing and dissemination; thus culminating in a consultation on LIS/GIS needs and pro-
cesses. 

This working group tried to establish a LIS according to the Terms of Reference compiled by 
J. van Nastrand Associates. This proposed LIS for City Council was expected to take fonn of a 
multi-purpose cadastre or an official record of land information basedon individualland parcels.74 

It was assumed int the TOR hat DCC and MLHUD would work tagether in establishing an inte
grated LIS toserve both institutions as prime users. But because institutional and administrative 
probieros it has notbeen possible for the two institutions to work together. Instead there is an 
agreement that each should establish its own LIS depending on their needs, but in closely co
ordinating data sharing and compatibility. 

* 
* 
* 
* 
* 
* 

Lerise identified the city's daily land related activities which would benefit from the LIS: 
detailed layout preparation 
processing applications for survey instructions 
plot allocation through letters of offer 
solving of land owner disputes 
revocation and realiacation of plots 
monitoring of urban land development according to approved layout and other plans 

The working group focused on assisting the Hazard Land Management working group in 
identifying plots for realiacation of people living intheflood prone Msimbazi Valley. Thus a start
up LIS pilot project was set to collect and manage infonnation needed for facilitating a plot 
consolidation exercise. Kijitonyama and Sinza neighbourhoods in Kinondoni district were chosen as 
the pilot area as they are near the V alley and have approved land subdivision plans and approved 
surveys. This exercise would identify vacant and semi-developed plots which could be allocated to 
Msimbazi V alley residents to release the tension on that hazard land. 

In relation to the city data needs, the type of data which was initially considered important in
cluded: 
* 
* 
* 
* 

location position of each individual plot 
its characteristics like size, use, etc. 
its present legal ownership 
its state of development 

73 SDP (May 1995) Managing the sustainable growth and development of Dar es Salaam, position paper 

74 Lerise, Pauline (May 1995) Land lnformation System for Urban Management in the City of Dar es 
Salaam: a review ofthe process, page 3 
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Thus the DCC LIS should be composed of two main components: spatlal data management 
(maps) and non spatial data management (attribute data in a database). DBase IV was considered 
appropriate for the handling of attribute data and Arc-Info for spatlal data. However, only DBase 
IV has been used. 

Sourees of information 
* Ministry of Lands Housing and Urban Development (Commissioner for Lands) 
* City Hall and Kinondoni District Land Office 
* Internal Revenue Office 
* Field visits 

The detailed surveys conducted in Block 44 in Kijitonyama bas also revealed the fact that 
about 60 plots have no legal ownership information. And the rest of the 675 plots are claimed by 
more tban one thousand owners, showing the problem of multiple ownership. 

According to Lerise the data have so far been used for liquid waste management in Kijiton
yama and in Sinza areas wbich include cesspit emptying extension an new sewerage system design. 
At the moment the working group is concentrating on Tabata to help the Community Infrastructure 
Project (CIP), and therefore the focus for this working group has changed from the LIS develop
ment to helping other working groups. The LIS therefore seems not to have fully developed as it is 
regrettably not considered a priority issue. Also some other critiques can be identified, namely: 
* The LIS assignment should have worked more closely together with the MLHUD 
* The LIS assignment results should have been used more specifically for reptacement of 

Msimbazi V alley residents, or at least the results should have been used within city council 
to identify the plots which apply for revocation 

* Instead of document survey by LIS team members, employees of the respective offices might 
have been assigned to this task. 

5 .1.3 Environmental Management Information System CEMIS) 

This direction bas evolved especially since the visit of Persson, an EMIS consultant, in 1994. 
He identified the need for the establishment of an EMIS which consist of 2 elements75

: 

a) a basic information documentation system that organizes and presents information on 'issues' 
according to the multiple perspectives required (stakeholder, decision-maker, policy, location, 
constraints, resources, impacts, development activities, projects, plans etc); in short to support 
the 'cross cutting' and participatory approach to environmental planning and management 

b) a basic thematic mapping capability that is a toll not only for presentation but also for 
working group analysis (and ultimately planning) 

He therefore recommended the current thematic mapping package (Atlas*Gis) which arrived 
in November 1995. The project however only seemed to have focused on the secondelementof the 
EMIS as the development of a fully-fledged environmental management information system was 
considered to be a long term goal. The consultant only made a brief explanation on how the 
information system should be set up, and focused on the mapping capability. He also commented 
on the SOP LIS which he considered a major long term exercise and would have no hearing on 
whether or not to introduce a mapping information system for planning purposes. 

"The LIS is an operational line activity for urban management, and its only relation to 

15 Persson (May 1994) Notes on information systems and mapping development for Dar es Salaam 
sustainable city project 
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environmental planning and management in the SCP (Sustainable Cities Project) context 
wou1d be to provide data as and when required as one souree among many. In any case, any 
properly coordinate-referenced information introduced in any wide-spread modem GISI
Thematic Mapping software or databases can be transferred between the various software 
packages, and does not normally have to he recomputerized or re-compiled." 

"The introduetion of the LIS/cadastre as proposed should therefore be judged independendy 
on its long-term operational utility, costand sustainebility, as any other investment project"76 

The UN volunteer Sharon Gordon, former EMIS specialist (left in December 1995), made a 
proposal on how the GIS should he established and maintained in the SDP. This document gave 
direction on how the GIS project is currendy being established. Currendy a GIS core group of four 
people has been formed which are being trained in the GIS software package by Mr. Mugerezi 
from Ardhi Institute. This includes the new National Environmental Management Information 
Specialist Mrs. E. Mkande who started in January 1996 and was therefore regrettably not able to 
meet Mrs. Gordon to share the experiences. She also proposed training of four DCC cartegraphers 
in digitizing, which was started in March 1996. lt was however decided to train only 2 digitizers as 
it would suffice for the moment and it would lead to better training due to more practice. She also 
identified the current inventory of SDP maps and on her advise currently (by April 1996) the 10 
maps are being digitized. Appendix D contains some colour print outs of maps which have been 
developed so far, to give an indication of current achievements. 

5.1.4 The need fora systematic approach 

The previous paragraphs shows that the current development of GIS within SDP has pro
ceeded in an uncoordinated and unorganized manner. As can be concluded from paragraph 5.1, the 
development of GIS within has notbeen successful so far. This can be attributed toa number of 
reasons: 

* 

* 

* 

Different consultants have identified different views on how a GIS should he developed. This 
led to two different approaches with lack of cooperation, which seemed to have evolved into 
the development of a mapping capability and the end of the LIS project due to lack of 
support and some additional problems. 

The GIS that bas been acquired is basically a mapping information system, thus limiting real 
GIS capability. A major critique is also that the GIS software has been acquired with inap
propriate attention to the users. The main users only have experience in Arc-Info and seem to 
have some problems with Atlas*GIS. This also required additional training by Mr. Mugerezi 
from Ardhi Institute. It also has limited analytica! possibilities, which might pose no prob
lems, but it seems to have been acquired without an elaborate study on the needs. 

GIS is not seen as a major solution to information problems but merely as a mapping capa
bility. This can be attributed to two major reasons. First of all, some conversations with 
coordinators indicated that these have too high expectations of the GIS on a too short notice. 
A fully fledged GIS will take a long time to establish, thus prioritizing of majorareasof 
interest is necessary. Secondly, it is questionable that the coordinators have proper knowledge 
on GIS as their demands are sometimes not realistic. The system will be able to produce 
some analyses and map presentations, but frrst of all the proper data and maps will have to 
be identified, gathered and entered. 

76 ibid 
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* 

* 

* 

The responsible GIS-experts do not seem to possess the characteristics of the so-called "GIS
champion", i.e. the possibility to convince management leveland other coordinators of the 
importance and full possibilities of GIS implementation and the needed cooperation in 
establishing the current and future information architecture. 

As most coordinators have little knowledge on GIS development, it is difficult to establish 
tlieir information requirements. Due to their busy schedules, their time for discussion on the 
GIS is also limited. 

The establishment of the GIS does not seem to receive the attention and support it needs. 
The proposed workshop on 2 Aprill996, which primary focus was to establish the infonna
tion requirements in an integrated manner, was unfortunately decreased from 2 full days to 
less than half a day. On top of this, only three coordinators were present (on the areasof 
Solid Waste, C.I.P. and Urban Renewal). Aftera presentation of the NEMIS and her counter
part, the workshop evolved in slow (and fruitless) discussion. It resulted in a proposal that 
each cooniinator should identify a list of priority maps with coverage and scale, and the urge 
for each coordinator to visit the GIS. 

These issues pose a serious threat to the success of the GIS efforts. lt is therefore essential to 
use a systematic methodology for the further GIS development. The methodology that is proposed 
here is System Development Methodology which is elaborated in appendix B. 

5.1.5 SDM for GIS development within SOP 

The use of SDM could solve some of 
the problems that are now hindering GIS 
development. The SDM method will how
ever incorporate the necessary achievements 
so far, to be relevant for the current situa
tion. Therefore it is impossible to start from 
scratch, but this will pose no major prob
lems. As the method is also predominantly 
focused on information systems in general, 
and basically not designed for such a dy
namic and innovative organizations as SDP, 
the methodology is necessarily adapted to 
the SDP. This implies that some methods 

lnformation system 

TER11ARY FUNCTION 

computer systam 

and techniques are not very useful and were Figure 5.1: an infonnation system and its environment 
therefore eliminated. Additionally, it should 
be stated that certain steps of SOM are irrelevant, as they need management approval. Nevertheless, 
this study still has its value in determining the information requirements of an innovative project in 
an integrated framework. 

As figure 5.277 shows the eventual establishment of an information system is nota goal on its 
self, but only a supporting function for the organization (SDP) to achleve its goals within the socio
economie, administrative and political environment of Dar es Salaam. The organization and the 
environment of the project have already been elaborated in respectively chapters 4 and 3. 

77 souree Eilers, H.B Systeemonwikkeling volgens SDM, page 7 

52 



Case study on tbe possibilities and constraints of GIS for urban planning and management in Dar es Salaam 

5.2 The infonnation plan 

The goal of this information planning is to provide a frarnework, if possible, for the whole 
SDP organization, in which the system development, proturement of application programs and the 
operation and maintenance of the introduced GIS can take place. This framework called "the 
infonnation plan", is toserve as a point of departure for the information supply in generaland the 
GIS establishment in particular. For this implementation plan methods and techniques from both the 
infonnation planning phase and the definition study phase have been combilied and adapted to the 
SDP environment. The reasons for not following the whole phase of the information planning phase 
as outlined by the System Development Methodology are twofold: 

* 

* 

First of all, the goal of the project, e.g. the establishment of GIS is known and some accom
plishments have already been achieved. 
Secondly, the project is rather smalland as such does notneedan elaborate study on man
agement level, and necessary aspects can be accompanied in the definition study phase. 

The information planning phase and the defmition study phase have been combined as the 
former does not consider the infonnation requirements of the working groups, but only focuses on 
the existing infonnation supply and the organization within its environment. Combining these two 
phases are therefore essential, to incorporate the itûonnation requirements of the working groups 
and to give an indication for needed inputs for GIS development. The following paragraphs will 
cover the required ingredients of the information plan as such: 

* 
* 
* 
* 
* 
* 

determination of scope and preconditions of the project (5.3). 
analysis of the current information supply of SDP organization (5.4). 
determination of information requirements of the working groups (5.4). 
development of information architecture (5.5). 
determination of neededinputs (5.6). 
determination of the effects of the GIS in achieving SDP objectives by solving information 
supply problems for the working groups (5.6) 

Within SDP it can be stated that GIS has so far notbeen developed satisfactorily as indicated 
in previous paragraphs. Future GIS development could be less probiernatie if a sound study was to 
preeede actions. Ideally this study should be executed by the staff or in case of SDP the GIS core 
group. This study should be preceded by constructing a plan of approach to determine the scope of 
the project and responsibilities of the project members. Additionally, such a plan is instromental in 
obtaining necessary management support and cooperation of other involved key-persons, like the 
coordinators. Although the situation above indicates that such a plan has not been constructed, the 
achievements so far could be translated to a plan of approach. An example of such a plan is 
covered in appendix H. 

5.3 Scope and preconditions 

The scope and preconditions of the GIS development depend on the current and expected 
future situation of the SDP can be characterized as follows: 

Firstly, the SDP organization, as has been indicated in chapter 4, is very dynarnic and 
innovative and has had a short life time so far. As soon as the environmental planning and manage
ment capacity in the City Council is strengthened and a National Project Coordinator and City 
Council staff are assigned as Environmental Issue Coordinators on a full-time basis, the execution 
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of the project will become the responsibility of the Dar es Salaam City Council'8• This implies that 
the coordinators seconded from the central geverrunent will then form part of the Municipal 
Support Unit, wbich is responsible for the replicatien of the project in other cities. This possibly 
includes the current EMIS who would then leave current GIS developrnent efforts. Additionally this 
implies that after the end of project duration (early 1998) UNDP fmancing will cease and city 
council is expected to flnance the project. It is questionable whether the City Council wil1 succeed 
in financing these activities, rernain the current standard of staffing and cooperation with the other 
involved institutions, and not evolve into yet another bureaueratic (sub-)agency. 

Secondly, the project document explicitly states that for the development of the dynamic 
strategie urban development plan (see appendix) the project has toengage in "infonnation coDec
tion to refme and update policy issues for Dar es Salaam regarding (a) specific development 
sectors, such as housing, industry, tourism, water supply and sanitation, and transportation; (b) 
specific natura! resources, such as watersheds, agriculturalland, forest resources, recreation areas 
and tourist attractions; and (c) specific environmental hazards, such as flooding, unstable slopes, 
areas subjected to environmental health risks"79

• The databases established need to be expanded, 
updated, and consolidated into an Environmental Management lnfonnation System through a 
continuing process of incremental refinement. The project explicitly mentions the establishment of a 
systematically organized geographic information system based upon a set of rnaps initially, using 
satellite imagery and other remote sensing techniques, field surveys, etc, so they rnay be used as 
overlays to assist in further identifying conflicting natura! resource uses and thus key development 
issues. The above shows that the establishment of GIS is not a specific demand from the working 
groups or City Council to improve inforrnation supply but a demand raised by the executing agency 
(the UNDP). This might explain why past GIS efforts have been so flawed with difficulties. 

Thirdly, it should be stated that currently there is no policy on information supply, and the 
general impression is that information is not systematically being gathered, stored, analysed and 
presented. This bas already been indicated by the past GIS efforts described in paragraph 5.1 and 
chapter 4. The past efforts also provided the present hard- and software, that can influence the 
cast/benefit overview. Additionally, these past efforts provided the current EMIS and involvement 
of other core group memhers and GIS-professional from Ardhi Institute. This rnay prove a consid
erable advantage. The information plan is therefore also to be an update or rather complete revision 
of the former plan by the former EMIS (see paragraph 5.1.3). 

Fourthly, the creation of this information plan for GIS development within SOPmayalso 
provide a guideline on how to establish GIS for other cities in the country. As such it is also very 
useful to demonstrate a systematic approach for GIS within SDP as a demonstration for other cities 
under the National Programme for Sustainable Human Settlements, that will be coordinated by the 
Municipal Support Unit. Therefore, appendix I contains an example of the procedure to study the 
information requirements of such groups. 

Fifthly, the development of the Strategie Urban Oevelopment Plan as described in appendix 
F, is likely to influence the course of GIS establishment. The city consultation on this SUDP is 
planned to be held in January 1997 ( see appendix F); SOP management's objective is to have a 
mapping (or information) system, to deterrnine conflicting interests in land-use planning. All 
current actlvities are directed on the development of a GIS which satisfies only these requirements 

78 UNDP/URT Project Document, rnanaging the sustainable growth and development of urban eentres 
(Dar es Salaam Phase 2), page 11 

79 ibid. page 15 
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on a piece-meal base. Although it is advisable to take this situation into account, the necessity of 
such a (limited) system on the long tenn might prove to be negligible. The satisfaction of the actual 
information requirements of the working groups should be considered more important. The situation 
and performance of the City Council could also be a influencing factor. 

5.4 Situation analvsis 

The situation analysis of SDP can be categorized under two separate headings. First of all, a 
global overview of the position of SDP in relation to the Dar es Salaarn City Council, ministries 
and parastatals with regarding to the infonnation supply and cooperation. And secondly, the process 
of establishing the current information supply and infonnation requirements of the working groups 
which is to lead an integrated overview of these information requirements of the whole SDP 
organization. 

5.4.1 The position of SDP 

In chapter 4 the institutional structure of SDP has already been elaborated. However, the 
chapter does not clarify the position of SD P in re lation to DCC, the ministries and parastatals with 
regard to information supply. 

First of all, chapter 4 already showed that SDP is not-a usual administrative organization 
such as the DCC, the ministries or utility agencies (parastatals). This implies that in its efforts to 
develop demonstranon projects or new approaches to urban planning and management, SDP is 
largely dependent on these organizations for the information supply. Although, the politica! support 
for the project is considered to be overwhelming, the cooperation of the institutions is largely on a 
voluntary base, and often the working groups are only staffed with junior officers with limited 
authority. This dependency constrains the processof effective data-sharing. 

Secondly, apart from the dependency the data or information is also an important issue. 
Majani gives an indication of the availability and quality of the data80

: 

"Data on various management 
actlvities are located within both 
the sectoral departments of the 
city and central government. 
These include data on land parcel 
registration, education, health, 
sewerage and sanitation, solid 
waste, roads agriculture and live
stock, commercial and industrial 
activities, as well as economie 
indicators etc. These data are also 
found within the various national 
institutions. However, most are 
scattered in various files and 
maps in the various institutions, 
access to which is limited by the 
lack of computer technology, 

80 Majani, page 31 

Iavolved Miaistries: 
• data-managment 
•coopendoa 
• data-sharing 

Iavolved parastatals 
• data-management 
• coopcratioa 
• data-sbaring 

Iavolved research 
iastitulioas: 
• cooperation 

Donor suppon 
• runding 
• coordiaatioa 
• cooperatioa 

departmen tal 
~---,....---Jfuac:lioaiag. 

coopcradoa ud 

Figure 5.2: infonnation suppliers of SDP 
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especially within the city council. Data access is further complicated by secteral confidential
ity, reducing its accessibility, and fór lack of regular monitoring means it is very often out of 
date. The Central Bureau of Statistics, which has a responsibility to collect, manage and 
disseminate information on varleus issues, tends however, to be mostly occupied with 
popuiatien census analysis" . 

Thirdly, the werking groups also collect their own data or information by means of field 
research. However, as is shown in appendix J, the werking groups in general are faced with a lack 
of funds to execute the needed studies. Donor support seems to be a critica! issue here. The 
elaborate Environmental Profile which was developed with assistance of the University and Ardhi 
lnstitute and high placed City Council members, only formed a general information base of avall
abie statistles on the region. This is far to general for the planning and management of specific 
projects, necessitating costly and time consuming field research. Nevertheless, there is in general no 
coordinated data gathering by the working groups, as each of the groups is only focused on its own 
environmental issue, for a small part of Dar es Salaam to identify demonstratien projects. Addition
ally, ether major development projectsas the Urban Sector Engineering Program, provides consid
erable possibilities for cooperation in data-sharing. Although the Steering Committee (see chapter 
4) is to coordinate SDP and USEP activities, this data-sharing is stilllimited. Figure 5.2 shows the 
dependency of SOP for its information gathering. 

5.4.2 Information reguirements of the working groups 

The general situation, described in the fermer paragraphs, has shown that the information 
supply is problematic. Nevertheless, it does not show the actual information requirements of the 
working groups and the possibilities to cooperate with each ether and ether institutions, to construct 
meaningful and efficient data-bases. Therefore, the project documents were studied and a User 
Needs Survey was held among the coordinators on each of the environmental issues (the key
persons) using the questionnaire in appendix C. The detailed results of this study can be found in 
appendix J. This incorporates a general introduetion of the responsibilities and functions of the 
working groups, eventual achievements and future plans , an overview of the data/information that 
is needed to execute these functions, and eventual problems of current information supply. 

In the table 5.1 below an overview is made of the total requirements of all the working 
groups according to the environmental issue. In this overview the information itself is the starting 
point and not the environmental issue. Thus data-sharing between the werking groups on the 
respective environmental issues are clear. The information requirements are categorized according 
to scale and expected use. This categorization is needed to determine the necessity of the specific 
information item, or to determine whether the item is only neerled for mapping purposes or for 
actual planning and management purposes. 

In table 5.1 the same numbering system has been used as in the elaborate situation analysis. 
The numbers correspond with the following environmental issue: 
1) Urban Renewal 
2) Servicing City Expansion (incorporating overall SUDP preparation) 
3) Managing Surface Waters and Liquid Waste 
4) Open Spaces, Hazard Lands and Urban Agriculture 
5) Petty Trading and Managing the Urban Economy 
6) Air Quality Management and Urban Transportation 
7) Solid Waste Management 
8) Community lnfrastructure Programme 
9) Coastal Resources 

56 



Case study on the possibilities and constraints of GIS for urban planning and management in Dar es Salaam 

S1 scale 1:100,000 or 1:250,000 
S2 scale 1:2,500 or 1:1,000 

P presentation I mapping purposes only 
A analysis I planning purposes 
M monitoring I management purposes 

Table 5.1: lnformation requirements 
ENVIRONMENTAL ISSUE 

INFORMATION REQUIREMENT 1 2 3 4 5 6 7 8 9 

Administrative Boundaries S1 p p 

Popwation Distribution /Density by Ward Sl p A A A p 

Land Use Zoning S1 A A A 

Current Road Network S 1 p A M A/M A A A 

Network Attribute Information: vehicular population, bus 
routing, bus-stops, road capacity, accident reports, road A A/M 
reserves S l/S2 

2010 Road Master Plan S 1 p A A A A A 

Land U se Map S 1 A A A A 

Water Rehabilitation Water Network (NUW A} S1 A A A 

Development Proposals from TICL/ TANESCO Sl A A A 

Geological Map or Soils Map S 1 A A A A A 

Water Tables Map S1 A A A/P 
Topographical Map S 1 p A A 

Hazard Lands Flood Prone Areas Map S 1 A A A 

Storm Water Drainage Network S1 A A 

Topographical Map S2 A A M A A M A 

Town-plan drawings fLand survey and ownership on plot 
A A A A A 

level S2 

Regionat sanitation percentage M/A 
Sewerage Map with attribute information S2 A M/A A 

Map of pumping stations (not accurate) A 

Water Supply Map S2 A A A 

Plot level information: ownership, building situation, 
A M A/M A/M sanitation condition, RCC collection 

Petty Trading location with attributes A A/M 

Industrial Pollulion Monitoring M 

Mining and Depletion Locations with attribute infonnation A A I~ 
~otes: 

1) Ward population statistles can be used for many issues, like determining accessibility of 
wards by infrastructure, public transport, solid waste generation, determining capacity of 
waste stabilization ponds, and city wide monitoring of population density. However, the 
current available population statistics on ward level are based upon the 1978 and 1988 
censuses. Obviously these statistics are outdated. Nevertheless by extrapolation estimations of 
current population are possible but they provide no accurate results. Also the ward level is 
insufficient for some of the mentioned issues as the unit of analysis will be not very mean
ingful. 

2) The above mentioned locational and non-locational information represent the needs that have 
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been identified during discussions with the coordinators. The necessity of the information bas 
been discussed with these key persons, and thus some of the needs have been omitted. 

The information requirements of the working groups can roughly be categorized under three 
separate headings: · 
* basic maps which are available already within SDP or easily accessible within DCC or 

utility companies. 

* 

* 

These topograpbic, land use, town plan, utility, and some thematic maps prepared by working 
groups themselves are mostly up to data, of which some are mainly used for presentation or 
general planning purposes. Some thematic maps however seem to be out-dated use. These 
usually range between the scale of 1: 50,000 and 1: 250,000. 

small scale topographical maps scale 1:2500, produced by MLHUD 1994. 
These are used for a whole range of more or less detailed level plan making and presentation 
issues. At the moment SOP bas acquired the whole range of 105 hard copies. At the Ministry 
however these maps are also available in digital format, and could he imported as AutoCad 
files if the GIS software package (Atlas*GIS) would have a module for the import of these 
maps. This would also enable the working groups to focus on specific areas and produced the 
maps on even smaller scales (like 1:1,000) as is needed hy some of the working groups. 

specialized map and especially attribute information. 
These maps are hardly availahle, outdated, not availahle, or too specialized that they are only 
useful to one specific working group. The attribute information even offers a more scattered 
and unorganized overview. These are often not up to date, or if they are the data originate 
from own field research or recent research by consultancy fmns or aid organizations. Espe
cially land and property ownership information often proves to he a big constraint (see 
paragraph 3.3.3). As the LIS exercise proved to be unfeasihle and extremely difficult and 
time consuming, alternative options will have to be looked into. 

5.5 information architecture 

Detailed study and analysis of the information requirements of the working groups and 
external activities lead to the following proposal for the future information architecture. This is not 
more than just a general grouping of the information requirements. It will be shown that the 
development of an ideal information architecture, is not the solution of the current problems. 
Nevertheless, it is very useful for showing the necessity of coordination and cooperation on the 
specific environmental issues, between the working groups and external agencies. 
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1) 

2) 

The development of 
the dynamic strate
gie urban develop
ment plan for Dar es 
Salaam re 
quires short term 
GIS output. This 
implies overlays of 
small scale (1:100,0 
00) maps to deter
mine conflicts and 
incompatibilities of 
existing and future 
planned land uses. 
This bas been illus
trated by the envi
ronmental issues 
which focus on 
small scale city 

DAR ES SALAAM General Planninll lua-
The focus on this level of plaDDÎDg is coordiDation of iDvolved 
Wtitutions and 'IMlrkiDg groups. Therefore this part of the 
iDCormation system should maiDiy focus on the coneetion and 
storage of aU development proposals and identification of 
presentand Cuture CIOIIOiciDg issueL Needed iDformation: 
• boundariea • utility development proposals 
• population distribution • aooils and water tables 
• smaU scale :rolling plans • hazard Janebi urban agriculture 
• land use • regionat saDitatioD!pumpiDg 
• current/future road nei'IMlrk statiou 
• miDilig depledons • storm water drainage 

• topographic iDCormtion 

Designated maÎD usen: 'IMldàDg 
groupson: 
• urban renewal 
• servicing city expaDSion (SUDP) 
• aewerage upgrailiDg and exteJISlOII 
• open spaces, hazard lands IJL 

urban agriculture 
• improviD road nei'IMldáng IJL 

stormwater drainage 
BDiid waste management 
coastal resources 

Figure 5.3: Large scale planning issues 

wide planning and management. The necessity of these maps lies in the fact of coordination 
of all involved actors in the field of urban planning and management. Current activities are 
specifically directed at this level. Graphically this is indicated in figure 5.3. 

At an intermediate 
level the urban 
transport network 
could be used for 
planning and moni
toring of traffic and 
pubtic transport, by 
developing a net
work with the men
tioned attributes. 
However as petty 
trading is a conflict
ing issue with urban 
transportation, it 
could be included as 
a points database 
attached to the net
work. Graphically 
this is indicated in 
figure 5.4. 

DAR ES SALAAM ROAD NE1WORK Baad lldl!oslik monitoring 

This level of the illformation system is required for effeetive 
road network monitoring, plaDDiDg aud piablic trauport 
plaDDiDg md coordiDation of conflicting petty trading 
locatioDL This is traDslaled iD the followillg database: 
• current road nei'IMlrk • bus routing 
• road capacity • bus stops 
• vehicular population • road reserves 
• other road attributes • accident reporta 
• stormwater drainage • pelty trading locatiou 
• Cuture road nei'IMlrk • population density 

Designated maiD usen: 
• managiug city centre congestion 
• promoting public trauport 
• improviDg road networking and 

stromwater drainage 
• 'IMldáng groupa on petty trading 

Figure 5.4: Intermediate scale planning issues 
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3) The third level is a 
very detailed one. 
This requires inter
mation on small 
geographical units, 
especially plot level 
information. This 
includes the large 
scale utility net
werk. The focus on 
this area should be 
of integrated data 
gatbering and inter
mation sharing be
tween the co
ordinators and other 

DAR ES SALAAM 

sanitatio.JI • 

plot 

This detaned level of planning and management neceasitatea 
iD.formation on plot level This inwlvea the development of 
hugc data-bases, ÏDa>rporating the following data: 
• ownership • bullding lituation 
• sanitation condition • a> Deelion of feea. duea la:l:ea 
• aa:essibility • land use zonins 
• acceasibility of utüitiea • availability of seiYicea, 

and a>mmen:ial activitiea 

On this level the groups Cllll'CDtly execute substantial&eld 
researda, iDdependentlyy of each other. Data aharing uh 
c:xternal institutions is easential bere, such as the valuation roDs 

Designated maiD usen: 
• urban I'Cilewal 
• servicingcity czpauion 
• solid waste a>Dectioa 
• surface waters & liquid waste 
• open spaces and hazard lands 
• a>mmunity infrastructure programme 
• other city council departments (USEP) 

involved actors. Figure 5.5: Small scale planning issues 
This implies access 
to and cooperation 
with for the utility agency databases and the valuation roUs of USEP. Graphically, this is 
indicated in 
tigure 5.5. 

5.6 Reguired Inputs 

This paragraph wil1 try to give an overview of the way forward to the creation of a meaning
ful information system for the Sustainable Dar es Salaam Project, which will remain relevant when 
the Dar es Salaam City Council is to take over project activities. Therefore it is necessary to 
prioritize the course of action. 

First of all, in the light of needed coordination in the area of urban planning and manage
ment, it is advisable to direct all database developing activities on the large scale planning issues, 
as shown in tigure 5.3. This can be integrated with current digitizing activities. Nevertheless, fustly 
Mr. Mugerezi (a GIS specialist from Ardhi lnstitute) should be involved in developing the needed 
database. This database should be developed so that it can overlay all development proposals and 
can identify conflicting land uses. Additionally, this part of the information system should be able 
to perfoon simple analyses, such as to identify the accessibility of services for the population. 
Some of these simple analyses have been elaborated in appendix NR. As irnmediate results are 
required and currently only one computer is available within SDP, it may be necessary to use Ardhi 
Institute's facilities. An estimate from Mr. Mugerezi revealed that this would cost 5,000 TSb/h or 
some 40,000 Tsh/day. lf it is decided to use this opportunity, the time should bespent very effi
ciently. 

Secondly, for the intennediate scale also database development can be started. On this issue, 
most information is already available within the werking groups on the environmental issues. 
Nevertheless, some of this information may already be or soon become outdated. Therefore the 
groups on petty trading and road extension, promoting public transport, and rnanaging city centre 
congestion, have to defme ways of monitoring through executing regular field studies (for example 
2 to 3 times a year). Studentsof Ardhi Institute or the University could be used here. Additionally, 
the links with the Ministry of Works, Communications and Transport, and the pollee department 
should be institutionalized to secure information exchange 
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On the small scale planning issues, it is frrst necessary for all the institutions and working 
groups involved in land management and administrative actlvities on plot level to deliberate on the 
current deptorabie state of data-managementand exchange. As SDP seems to be the designated 
institute for cooperation all stakeholders on environmental isSues, it should also play the teading 
role on this issue, in the light of the political support for its activities. This implies coordination of 
USEP actlvities {property valnation roUs, digital mapping), the cadastral information system of the 
Surveys and Mapping Di vision of the MLHUD, and the utility agencies (NUW A, T ANESCO, 
DSSD). Also, the division of responsibilities with regard to land management in Dar es Salaam, 
between the MLHUD and DCC have to be solved. H this situation is not solved, then it will almost 
remain impossible, or at least very inefficient to develop meaningful databases on plot level for 
urban planning and management 

Nevertheless, it can be considered to start an incremental approach of systemized and 
coordinated data-gatbering on plot level. For an effective and efficient way of data gathering, the 
development of community profiles by the Community lnfrastructure Program can stand model. 
This involves the incorporation of local key-persons (ten cellleaders) in the whole data gatbering 
process, from inception to execution. However, a prerequisite is that fust all items of the involved 
woricing groups have to be identified. This incremental approach could be used to convince the 
DCC and MLHUD and utility agencies to start effective integrated procedures of data-exchange and 
collection. Mr. Mugerezi of Ardhi lnstitute could assist here indeveloping a proto-type database 
based upon the 1992 USEP digital images of the MLHUD. Three possibilities of establishing a 
base map can be considered here: 

1) As indicated in Appendix D, TANESCO's customer resurvey project incorporated the conver
sion of the hard copy 1:2,500 maps into digital fonnat by Worley International, a consultant 
from New Zealand. This implies the opportunity of using the scanned raster images from 
TANESCO and use heads up digitizing. The cost of acquiring these data are not yet known, 
but deliberations with TANESCO are advisable. According to Stevenson81 this would reduce 
document conversion cost by 50% or more compared to manual digitizing. 

2) Another option is the use of the digital data from SMD (surveys and mapping division) of 
MLHUD which could be imported as AutoCad flles when the required input module will 
arrive. A cost estimation from SMD on this option would arrive at a total cost for the total of 
Dar es Salaam of US$ 15,000. Nevertheless, in light of the needed cooperation with 
MLHUD, it should be possible to decrease the costs after deliberations between the institu
tions which have similar aims. 

3) Manual digitizing of the hard copy maps available within SDP, is not advisable as this will 
be far to time consuming. 

The option which produces relevantand reliable information is the Valnation Rolls for Dar es 
Salaam for the collection of property tax. In the first phase of this Dar es Salaam Valnation Roll 
almost 30,000 properties have been valued for means of property taxes to strengthen the tax base of 
DCC. Therefore this component of USEP bas created a "property referencing system or tax map for 
a defmed rating zone, identifying numerically, in an agreed format, every rateable property in 
separate ownership on a (manual) 1:1250/ or 1:2,500 cadastral survey plan, cross referenced by a 
property data card system"82

• Thus an accurate and simple- property referencing system will have 
been created, which can be computerized to form the basis of a land information system containing 

81 Stevenson "The problem of data-conversion" in Geo Info Systems, February 1995, page 28 

82 URT/Prime Ministers Office (1995) Rating Valuation Tribunal; Dar es Salaam Valuation Roll 
Phase 1, Section D, page 2 
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data supplied by related departments and projects. This option provides the ideal possibility of 
integrating various data-bases necessary for SDP operation, and at the same time ensuring future 
sustainability of such an infonnation system as the collection of property tax and the related 
independency of Dar es Salaam is at stake here. 

Hard- and software 
As some hard- and software is already available, there is currently no demand for additional 

facilities. However, use could be made of Ardhi Institute's facilities for immediate and pressing use 
as has been indicated above. However it might be necessary to supply the current software with the 
import module to import the digital maps. 

Personnet 
On the issue of personnet of the infonnation system the following considerations are impor

tant for the establishing of the infonnation system: 
* As the current EMIS is not sufficiently knowledgable with infonnation system development, 

it is necessary to contract a GIS professional from Ardhi lnstitute (Mr. Mugerezi). SDP has 
provisions for contracting local consultants. 

* 

* 

Secondly, the current EMIS should be contained for this function, and not be transferred to 
the Municipal Support Unit, as frequent personnet transfers are destructive for the progress 
and success of the information system. 
Thirdly, the GIS core group, should be trained in system development, so they can better 
respond to information requirements of the working groups. The Ardhi lnstitute could 
provide such training. 

Organizational Issues 
Lastly, on the field of organization and working environment the following issues are 

considered important for effective information system development: 
* First of all, as has been indicated above, the data-sharing opportunities between the involved 

organizations and projects should be discussed on high level to ensure cooperation and co
ordination, and institutionalize data-sharing. 

* Secondly, all data-gathering activities within SDP should be coordinated. The GIS core group 
should play the teading or coordinating role here, to obtain the necessary insight in the 
information requirements and information system development. However, this also incorpor
ates the provision of a budget for this coordinated data-gathering to exactly determine the 
possibilities of field research and prevent problems of obtaining funds as has been identified 
in chapter 4. 

CostJBenefit issues 
The situation of current information management described above, has proved that detailed 

project proposals are not very useful as frrstly coordination of current activities is considered most 
important This also inhibits the developement of a detailed costfbenefit analysis. Neverhteless, it is 
possible to identify some project costs, on the situation described above. This should only be 
regarded as an indication. 

Additional Costs on current expenditure: 
* Consultancies (training, system development) 
* Use of Ardhi Institute's facilities if necessary 
* Hard- and software perhaps at a later stage 
* USEP digital maps negotiation fllSt advised 

The benefits of the information system are also globally identified: 

TSh 10,000/ hour 
TSh 40,000/ day 

US$ 120/ km2 

* Coordinated information supply and exchange, both within SDP as between involved 
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* 

* 

institutions leading to improved infonnation management and availability within SDP, and 
the Dar es Salaam City Council; unfortunately is impossible at this stage to estimate the 
increased efficiency in tenns of funds saving. 
This im.proved information availability can lead to improved urban planning and manage
ment, or decision making, if the future information architecture satisfies the identified needs. 
First of all, the use of the information system for the large scale planning issues can provide 
the needed impetus for required coordination of involved stakeholders. 
Thirdly, the system can lead to intangible benefits such as better communication within the 
organization, improved morale, and better pubtic image. 
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CHAPTER 6: CONCLUSIONS AND RECOMMENDATIONS 

This fmal chapter's aim is to conclude on the past research on the possibilities and constraints 
of GIS establishment for Dar es Salaam, Tanzania. The conclusions will then be transformed into 
recommendations which can enable improved urban planning and management. 

6.1 Conclusions 

Based on the past chapters, a number of conclusions can and need to be made on urban 
planning and management actlvities in Dar es Salaam, and the role of Geographic Information 
Systems in this area of concern. 

First of all, chapter 2 has shown that GIS technology is already being used to a certain extent 
for urban management purposes in Dar es Salaam. However, it is noted that all these GIS experi
ences are introduced or funded by foreign donors, showing that the need for this promising technol
ogy is largely determined abroad. The current state and functioning of GIS revealed that one of the 
major constraints concern the availability and quality of the data on plot level, as no effective 
procedures for systemized collection and updating of these data are present. Another constraint 
concerns the lack of management support, which seemed todependon the presence of a "GIS 
champion". Nevertheless the most striking constraint was the lack of coordination and cooperation 
of the involved institutions. This inhibits one of the biggest advantages of GIS or information 
technology, namely data-sharing. The potential of this technology remains unquestioned, but it is 
currently not being exploited. 

Secondly, the background information on urban planning and management in chapter 3 has 
shown that the poor current state of affairs of Dar es Salaam can only partly be attributed to the 
colonial legacy and the short period of independence. The decentralization period can be blamed 
for the effective destruction of the local govemment system, and the reintroduction of local govem
ment in 1982 proved to have been constrained by several issues. The most important ones are the 
continued centralization of fmancial and human resources, ensuring continued dependencè. This has 
led to a weak and bureaueratic local govemment in Dar es Salaam, with a an administrative chaos. 
Past urban planning activities have therefore not been able to provide a sound urban fabric for the 
economie and social well-being of its residents, which has been further degraded by an immense 
population growth and the national economie misery. The deplorable state of land management 
information should be seen against this background. The described state on urban planning and 
management led to the establishment of the Sustainable Dar es Salaam Project (SOP). In the light 
of the deplorable state of affairs within the Urban Planning Department of the Dar es Salaam City 
Council (DCC), and the current activities within SDP, it was decided to study the possibilities and 
constraints of GIS within SOP. 

Thirdly, the activities and functioning of the SDP described in chapter 4 have shown that this 
process has succeeded in incorporating various stakeholders to identify critica! environmental 
issues, on which working groups are formed with memhers from all involved stakeholders. These 
then prepare action plans which are being implemented through demonstratien projects in selected 
areas of the city. In light of the administrative and politica! situation, described in chapter 4, these 
groups have made considerable progress, despite considerable problems. Although significant 
successes on the areas of solid waste collection, city centre traffic congestion, community infra
structure programme, rnanaging open spaces, have shown the feasibility of this approach, the 
progress so far lies mainly in the importance of institution building and coordination of involved 
actors. Nevertheless, it is noted that the project is still constrained by the present bureaucracies, as 
project proposals still have to be approved by the traditional authorities, and cooperation is still not 
satisfactory. Additionally, it is noted that the sustainability of this UNDP funded project is ques-
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tionable when the DCC is to take over project responsibility, in light of the fmancial state of the 
council. All these issues have been taken into consideration for the study on the GIS for SDP. 

Fourthly, it can be concluded from chapter 4, that past GIS efforts have been totally un
successful, through Jack of study on the infonnation requirements, overdependence on short visits 
by foreign consultants, and Jack of a capable GIS expert within the organization. This, and the 
issues described in the fonner chapters fonn the scope or background infonnation for the study on 
the possibilities and constraints of GIS implementation within SDP. This fonned the inception for 
the study on the current infonnation supply and infonnation requirements for SDP in general and 
each working group in specific. lt was found that infonnation collection and data-gatbering within 
SDP in general is unsatisfactory and uncoordinated and data-exchange between the involved 
institutions is also far from satisfactory. The subsequent study on the information requirements led 
to the identification of threé levels of infonnation requirements for the SDP organization. 1t is 
noted that the information architecture was not elaborated into detail, as it was found that the 
critica! issue for developing and imptementing the information system is not a perfect technical 
design, but the badly needed coordination of data-gathering both within SDP as between the other 
involved institutions. Additionally, the design of the infonnation architecture necessitates a informa
tion technology specialist, and additional discussion with the involved working groups. Neverthe
less, it was found that the incorporation of the newly developed Property Valuation Roll prepared 
under the Urban Sector Engineering Project for the detailed level of the infonnation system could 
ensure the sustainability of the SDP approach within DCC and provide necessary cooperation. 
Further it is stressed that it is currently unnecessary to acquire additional hard- and software, as the 
Ardhi lnstitute can provide such facilities if necessary as the development of GIS necessitates an 
incremental approach, and the viability of the infonnation system is to be tested frrst. Additionally, 
it is necessary to contract a local GIS professional from Ardhi lnstitute is to be contracted, for the 
development of the detailed information architecture and further implementation activities. 

6.2 Recomrnendations 

Based on the past research and the conclusions above, it is obvious that a number of useful 
and important _recommendations are required. The costs, time involved and benefits will be indi
cated where possible and considered relevant. 

Recommendations on GIS development within SDP 
Por the sake of the progress of the infonnation system as proposed in chapter 5 several 

inputs are required. First of all, Mr. Mugerezi should be contracted as a local consultant specialized 
in GIS and system development, as he has been involved in past efforts of GIS establishment and 
therefore is conversant with the situation. Based on this report, he should be contracted to: 

* 
* 
* 

provide further education of the GIS core team on system development issues 
undertake the system development issues by developing the database 
imptement the information system and ensure future functioning of the system 

The system development should start on the large scale planning issues as this requires 
results on short term, to provide necessary inputs for the Strategie Urban Development Plan. 
Subsequently, the database on the intermediale planning issues could be developed. Lastly, a proto
type of the infonnation system on smali-scale planning issues should be developed to provide the 
necessary inputs for needed collaboration between the involved institutions on plot level issues. 
The fust and second phase could be completed in 6 months time against an estimated additional 
consultancies cost of 2 days/week * 26 weeks * US $ 120 = US $ 6,000. This would be supple
mented by the usage of Ardhi lnstitute's computer facilities against an estimated costof 2 days/we 
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ek * 10 weeks * US $ 80 = US $ 1600. The consultant is responsible for the system development 
and necessary training, and is to lead the GIS core group in the development of the information 
system and independent future management 

The proto-type development of the information system on small scale planning issues, the 
Land Information System, will depend on the progress of the coordination of involved institutions 
as discussed below. Nevertheless, it is advised that the efforts on the proto-type should be initiated, 
basedon combined efforts of the Valuation RoU under USEP, MLHUD, TANESCO, and the 
involved working groups, to convince the involved institutions on the need and importance of such 
cooperation. The cost of acquiring the digital maps of USEP would be some US $ 120 per square 
kilometre, or some US $ 15,000 for the whole of Dar es Salaam. But the necessary cooperation 
should leadtoa considerable lower price. This would require an initia! estimated 2,000 to 3,000 
US $ on eonsultandes and facilities to be supplied by the Ardhi Institute, and another 10 weeks. It 
is advised to limit the consultancies from abroad, as these can never be as conversant with the state 
of general information supply and availability in the usual visits of only 2 weeks, compared to the 
available human resources within the Ardhi Institute. Additionally, it is advised to assign one 
specific person within each working group (or environmental issues), who wi1l is to be informed on 
all information issues, as a specific contact person for the GIS core groûp members. This will 
promate the coordination between the GIS core group and the working groups. This will require no 
substantial investments as it is only a minor organization change. 

Recommendations on role and functioning of SDP 
The conclusions have above all clearly shown that, for the sake of proper, effective and 

efficient urban planning and management, the activities of the involved institutions such as the 
DCC, SDP, MLHUD and involved parastatals badly require coordination and cooperation on the 
issue of data management and exchange. The SDP strategy of incremental institution building 
through voluntary secendment of (junior) desk officers has proved to be insufficient Nevertheless, 
the SDP is the designated institution to incorporate these stakeholders, basedon its role, and the 
fact that it is not bound to traditional bureaueratic hierarchies. This cooperation should lead to 
institutionalized procedures of information exchange and updating on land information issues, 
especially on plot level issues. This is however an issue of politica! lobbying for which high SDP 
management level, and possibly also the UNCHS staff, as initiator of the SCP approach is responsi
ble. Obviously, this is a long term process requiring at least more than 18 months of continued 
politicallobbying and support of which direct casts are currently impossible to estimate as this is 
considered to be the responsibility of the Chief Technica! Advisor. The consultatien of the prepara
tien of the Strategie Urban Development Plan would be the ideal occasion to start this discussion, 
as all involved institutions will be present here. 

The research has also shown the need tooppose a number of SDP project limitations. First of 
all, the project necessitates greater operational and fmancial autonomy to free the project from 
excessive administrative and bureaueratic burdens and delays. This implies delegation of operational 
powers from both UNDP and UNCHS, on the areas of budget revisions (for systematic information 
collection), decision making, and inputs of local (and only if necessary) foreign consultants. The 
role of the UNDP and UNCHS should therefore be limited to the background support by further 
convincing the Govemmental institutions of necessary cooperation and delegation of powers with 
regard to local democratization. This is once again a long term (politica!) lobby incorporating at 
least a year of continuedinput by top management level of SDP, with unknown fmancial casts. 

Thirdly, it is advisable to reorganize the current project set-up to the necessary or currently 
functional working groups. The fact that a number of working groups are currently not active can 
be attributed to the fact that their goals or required inputs are too far-fetched or unfeasible. Some 
examples of such working groups are: 
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* 
* 
* 
* 
* 
* 
* 

recycling waste 
improving air quality 
rnanaging industrial effiuents 
rnanaging salt extraction 
rnanaging mangroves 
rnanaging marine resources 
rnanaging beaches 

The necessity of these working groups should be reconsidered in the coordinating working 
group, leading to the discontinue of these groups or the merging of these working groups with 
other related working groups. This reorganization should leadtoa project set-up of continued 
useful and active working groups. Additional benefits include a more efficient allocation of funds 
for project execution and increased involvement and motivation of the working group members. 
The estimated costs and time of this reorganization are limited just as the ensured efficiency and 
lucidity of the organization. 

Fourthly, the remuneration of involved working group members, the environmental co
ordinators, the GIS core group and other personnet should be reconsidered, especially in the light of 
the sustainability of SDP actlvities when integrated into the City Council. Currently, the manpower 
within City Council seems demoralised and is not utilized effectively. This results from many 
causes, including lack of individual professional responsibility and authority, lack of supporting 
facilities and budget, poor pay and career prospects, and lack of job content. Therefore, the remun
eration of SDP staff is one of the major constraints to the progress. It is advised here that the 
project would have to be partly self-sustaining, by identifying additional sourees of revenue, to 
strengthen the financial base of the City Council, and thereby justifying current project set-up. The 
main advice hereis to cooperate with the current Property Valuation Rolls under USEP in develop
ing the Land lnformation System, which should lead to an efficient property tax collection and 
monitoring system. The establishment of this Land lnformation System, or small scale information 
system, would then also enable the collection of additional dues or user charges identified under the 
current SDP approach, such as Refuse Collection Charges, or Pit Emptying Services. The costs and 
process of this information has already been discussed above. Assuming that the incorporation of 
the Valuation Rolls within SDP would lead to 5% improved collection through efficient location of 
tax defaulters, this could yield an estimated US $ 60,000 per year on the current 30,000 valued 
properties. This deserves additional study and, again, coordination with DCC and USEP. The other 
mentioned sourees of income could also generate substantial revenues, to justify and sustain the 
SDP approach. 

Recommendations on the position of local govemment 
As has been shown, the position of the Dar es Salaam City Council and other local govem

ments is very weak. Unless this position is not being changed the future sustainability of SDP is 
constrained through lack of cooperation and fmances. However more importantly, the whole 
process of institution building within DCC would be endangered. This would imply that all efforts 
of urban planning and management would not preeede the stage of piece-meal demonstration or 
pilot projects. Therefore, a number of recommendations are made, which have also been raised by 
several other authors. Central government needs to strengthen decentralization by restricting the 
scope for ministries to intervene in urban management affairs, providing the City Council with 
secure access to sourees of revenue, and revise the centralized Local Government Service Commis
sion to increase the authority of the City Council over its staff. These are only genera!, but neces
sary recommendations, which are prerequisites for the enabling of true local democracy, but which 
largely lie outside the capacity of SDP to change. Again here the only possibility is the long term 
politicallobby of SDP, UNDP and UNCHS staff with central government. 
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More specific recornmendations for the DCC consider the need to solve the conflict on land 
managementand ownership issues. The issue "conceming land use and allocation acquires great 
politica} sensitivity and constitutes a predominant focus of attention in Government, to the detri
ment of serieus concern with environmental planning and management"83

• The ministry has to work 
out a clear division of responsibilities of land management issues. The SOP can assist here in the 
development of the land information system as discussed and the development of innovative 
proposals of land management and development, like the 'site development fund' as demonstratien 
projects. As such the SOP could provide important inputs for the politica! discussion between the 
two actors. 

Additionally, it is stated that not only the relation between the central and local government, 
and the future sustainability of the SOP approach need to be improved. The concept of local 
democracy also implies a sense of "werking for the people" which does currently not seem to be 
present. It is therefore noted that this process of establishing democracy should also be stimulated. 
SOP can play a role here by training and educating councillors on their role and the current 
functions of SOP as they are insufficiently aware of the current situation. However, it is also 
recommended that the population needs to be increasingly involved on their role and responsibili
ties of establishing true local democracy, impravement of their living conditions and urban citizen
ship. The "mtaa" or sub-ward level (Dar es Salaam consistsof 254 sub-wards) and community 
based organizations or CBO's, are the designated institutions on which actlvities SOP should be 
focused, as the "grass-root" level has proved to be indispensable for the successof the SOP 
approach 

Recommendations coneerDing GIS development within Dar es Salaam 
Concerning overall GIS development within Dar es Salaam (and Tanzania in general), it is 

noted that the Ardhi Institute has is the only training institution on GIS so far. It does not only 
provides GIS training for its students, but can also provide tailor made training programs for other 
interested institutions. Chapter 2 has proved that current GIS approaches on urban planning and 
land management are functioning as stand-alone applications, with no data-sharing at all with 
relevant institutions. So far the coordinating mechanism has been limited to some workshops on 
GIS organized by the National Environmental Management Council in which, partly, the possibili
ties of GIS for forestry management were demonstrated. Additionally, a quarterly GIS newsletter 
was introduced intended as communication instrument between users in GIS related activities. The 
effects so far have been limited. It is therefore recommended that Ardhi lnstitute is to act as 
catalyst for GIS related activities in Tanzania. It should therefore establish a complete overview of 
all GIS activities, and act as a communication medium between these institutions. It could also act 
as "troubleshooter'' on teehoical GIS issues on consultancy base. Additionally, the students and 
trainees of Ardhi Institute could perferm practical training at current GIS users. As such it could 
perferm the leading role and focal point for the indigenization of the technology, which would 
prevent future problems as indicated in chapter 2, and make efficient use of scarce resources. This 
is only a policy recommendation and as this research focuses on SOP, this recommendation is not 
accompanied with an estimated time and cost overview. 

6.3 Recommended priorities 

Except for the last one, the stated recommendations directly or indirectly concern the en
abling of improved urban planning and management in Dar es Salaam. The most pressing issue 
identified in this research is the lack of systematic coordination of the involved institutions. Effi-

83 URTfUNDP (May 1995) Evaluation mission, page 78 
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cient and effective urban planning necessitates a complete, consistent and reliable overview of the 
current state of affairs öf Dar es Salaam. The use of GIS within SDP should therefore primarily be 
considered as a tool for efficient and effective infonnation supply availability, which should be 
instromental in convincing the involved institutions of the necessity of cooperation in planning and 
land management activities. The use of GIS technology as such is not a goal in itself, but almost 
the only possibility for rnanaging vast amounts of data and for solving the current problems of 
information supply. Table 6.1 provides an overview of the recommended priorities, which lie more 
or lessin the capacity of the SDP. It is stressed here that most of these recommended actions are 
interrelated as the research has shown that individual changes remain constrained by the same 
bureaueratic limitations. Therefore, the SOP is dependent on the cooperation of many other actors. 

Table 6.1: Overview of recommendations and priorities for SDP 

~ecommendataon Actor 1 Needed Ac~aon T•me Span 

~bling effective GIS develop- SDP management Hire local GIS expert Immediately 
~ent (large and intermediate sca-
e) 

Local GIS expert Provide training Short term 
Develop information system archi-
tecture 

Enabling effective GIS develop- GIS expert + core Develop proto-type Medium term 
ment (smalt scale) group 

SDP management discuss and institutionalize co- Medium term 
eperation with MLHUD, Tanesco 
and USEP valuation rolls 

~eorganization of SDP working SDP management (see recommendation) Short term 
~roups 

~fective coordination of involved SDP management, deliberate on coordination of activ- Long term 
nstitution MLHUD, Tanesco, ities, especially information man-

USEP, DCC, UNDP a gement 
UNCHS 

mproving SDP autonomy SDP management, discussing SDP responsibilities and Medium term 
UNDP, UNCHS authority 

~uring sustainability SDP ap- SDP management identify sourees of revenue Medium term 
proach under DCC andDCC (supported by small scale infor-

mation system) 

~trengthen position of local gov- DCC, Central Gov- SDP capability limited to lobbying Long term 
rnment eroment supported by UNDP/UNCHS 

Resol ve land conflict SDP, DCC, MLHUD Devise innovative projects on land Medium term 
management 

mprove local democracy SDP,DCC Provide training and information Medium term 
on responsibilities and possibilities 
of SDP, DCC and citizens on sub-
ward level 
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Appendices 

APPENDIX A: QUESTIONNAIRE GIS USERS 

This questionnaire has been created to guide interviews with GIS users in Dar es Salaam. lt 
has the purpose of identifying the state of art of GIS for urban planning and/or management in Dar 
es Salaam in general, and the possibilities for data sharing and special constraints for GIS imple
mentation for the Sustainable Dar es Salaam Project in particular. 

First let me introduce myself. My name is Ieroen Gelinck, and I am a student at the 
Eindhoven University of Technology, faculty of Technology Management. Currently I am working 
on my graduation research here on the possibilities and constraints of GIS implementation for the 
Sustainable Dar es Salaam Project in Dar es Salaam. I would therefore appreciate your cooperation. 

Introduction/general information 

1) What is your name? 
2) What is the name of your employing organization? 
3) What is the role of your organization? research institute 

administrative organization 
government organization 
commercial frrm 
other, specify 

4) What is your function within the organization? infonnation specialist 
researcher 
manager/decision maker 
other, please specify 

GIS start up 

5) When was the GIS project started? 
6) Who were involved int the GIS establishment? 
7) What were the reasons for the GIS establishment? 
8) What was the goal of the project? 
9) What were the expected outputs? 
10) Whowas the initiator of the GIS acquisition? 
11) Who funded the GIS project? 
12) Please explain the processof development/ establishment like for example 

*user needs analysis 
* decision analysis studies 
*data analysis 
* benchmark testing of the GIS 
* pilot studies 
* implementation planning 
* project tracking 
* job costing 

Inputs of tbe GIS 

13) What were the infonnation requirements? 
14) What is the importance/relevance of this information 
15) What kind of data are being stored in the system? 
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Spatial: maps: please specify scale, currency, coverage, accuracy 
Non spatial: objects/entities/attributes 

16) How are the data organized: layers and attributes 
17) Where were these data collected? Primary/secondary data 
18) How were these data collected? 
19) When were these data collected? 
20) Did you make use of existing databases/ digital maps? 
21) lf so, were these compatible with the software? 
22) What was the costof the data collection? 
23) What is the quality of the data? 

* recency 
* coverage 
* completeness 
* consistency 

24) How often are the data being updated? 
25) Are the data being checked on errors? For example digitizing errors, data errors 
26) What is the volume of the data? 
27) What is the database structure? 

* hierarchic data structure 
* network data structure 
* record data structure 
* relational data structure 

Hardware/Software 

28) What are the hardware specifications? Computer/digitizer/scanner/printer/plotter/etc 
29) Why was this hardware acquired? 
30) Who is the supplier of the hardware? 
31) What is your experience with/opinion of the hardware? 
32) What kind of service is provided by the supplier? 
33) What software is being used? GIS/DBMSfothers 
34) Is the GIS raster or vector based? Why? 
35) Why was this software chosen? 
36) Who is the supplier of the software? 
37) What kind of service is being provided by the supplier? Training/installation etc 
38) What is your opinionfexperience with the software? 
39) Did you make use of any outside consultancies? Please specify? 

40) Who are the users of the system? Number and function? 
41) What is the education of the users? Please specify the education 
42) Did you (and other users) have specific GIS training? Please specify 
43) Did you have experience with this or similar GIS software? Where 

Use of GIS 

analyses 

44) What kind of analyses are being performed with the GIS? Please specify? 
* topological overlays 
* network analyses 
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*buffer analyses 
* partitioning interpolation 
* statistica! analyses 
* only adrninistrative purposes 

45) What is the use of the analyses being performed? 

46) What is the output of the system? 
* thematic maps 
* tables 
*reports 

4 7) How are the results being used? 
for example: policy making 

advise 
management 
further research 
information dissemination 

48) Are the results being shared with other organizations? 

users experience opinion 

49) Are you satisfied with the hardware/software? 
50) What changes would you like to see in your GIS? 
51) What major problems have you encountered? 
52) What was the cause of these problems? 
53) Could the work be done without GIS 
54) What is the time and cost that is being saved by using GIS? 
55) Is there anything you would like to add, that has nothad enough attention so far? 

I would like to tbank you very much for your cooperation 
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APPENDIX B: SDM EXPLAINED 

SOM (System Oevelopment Methodology) is a methodology for the planning, design, 
construction, implementation, implementation and management of infonnation systems. It describes 
the whole life cycle of an infonnation system by dividing it into pbases and activities. The system 
development within SOP can be characterized as 'top-down'. This implies that from a general point 
of view the system development will increasingly become ever more detailed. The development can 
both be data focused or process focused according to process followed. SOM was developed for the 
planning and execution of big projects, nevertheless it is also very well suited to small scale 
projects and the praeurement and implementation of application packages. lt is stressed in the 
literature that SOM should not be used very strictly, but should be adapted to the nature of the 
project and the organizational environment. 

SOM divides the lifecycle of 
developing an information system 
into the following phases: 

0) Information planning 
The goal of infonnation planning is 
to develop a framework for the 
whole organization, which provides 
a guide for the development of in
formation systems. This information 
plan is toserve as a point of depar
ture for the information supply in 
the near future. 
The goal of this phase is: 
* the development of a formal 

r---------------------------------------~ 
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Figure 1: levels of information planning 

policy on the area of the information supply 

* 
* 

the development of the information architecture and the technica! infrastructure 
the development or updating of an information which is to serve as a point of departure for 
future projects 

As figure 1 shows this information planning can he executed on various levels. The level this 
research focuses on is the tactical one. 

1) Def"mition study 
The defmition study is the fust real phase of the system development. lts goal is to detennine 
whether the development (or praeurement of application packages) and introduetion of a new 
system is useful and this should occur. The execution of a definition study also provides a detailed 
insight in the problems, wishes and demands on the area of the information supply. The existing 
situation is therefore studied, after which the system demands are determined. Possible solutions, 
like the procurement of an application package are compared based on criteria as costfbenefit 
analysis, which results inthefmal advise and plan for further action, the defmition study. 

2) Base design 
In this phase the system is divided into sub-systems to increase the manageability of the project. 
The functions of all these sub-systems are determined and the interfaces with the other systems and 
the desired organization and needed facilities. 

3) Detailed design 
In this phase both the functional and the technica! design are realized. In the functional design all 
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the functions the system bas to execute are determined and all the demands on the area of the 
infonnation needs are detennined in consultatien with the users. The technical design which is 
based on the functional design incorporates the design of procedures and programme specifications 
together with the concurring fonns and records. In case of an application package, this package is 
studied whether it satisfies all the criteria. 

4) Realization 
In this phase the system is tested whether it satisfies all the system demands and criteria of reliabil
ity, accomplishments etc. This is foliowed by the execution of an acceptation test among the users. 

5) lmplementation 
In this phase all persons, who are directly or indirectly involved with the new system, are instructed 
or educated. Additionally this phase incorporates the conversion of data, the completion of the new 
werking environment and organization, the completion and distribution of the system 
documentation. These actions lead to the nonnal use of the new system. 

6) Usage and management 
This phase lasts as long as the infonnation system is used. The goal of this phase is a sound 
management of the system to ensure the system satisfies all user wishes and requirements. This 
incorporates the restorage of faults and instaU improvements. It also incorporates the maintenance, 
adaption and extension of the technica! infrastructure and the necessary safety precautions. 

Use of SDM for the research 

As this research only focuses on a relatively small project, it is obvious that the SDM methodology 
as such is too detailed. In this research, only the techniques of the fliSt two phases (information 
planning, and defmition study) have been used to study the current and the desired situation of 
infonnation supply. 
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APPENDIX C: QUESTIONNAIRE FOR USER NEEDS SURVEY 

Th.is interview will at frrst be held with the coordinators of the woricing groups. lf it is feit 
that these respondents can not adequately respond on the infonnation needs of the woricing groups, 
it might be necessary to interview the heads of the relevant woricing groups. 

Interview with SOP coordinators 

This interview has the purpose of identifying the current infonnation supply and the possibil
ities and constraints of the GIS/LIS. Therefore I wi11 ask you as coordinator, some questions 
regarding the functioning inputs, achievements, constraints of the respective working groups. These 
will serve as background information. After that, I will ask some questions regarding the infonna
tion supply, demands, procedures and outputs and relevanee which will be important todetermine 
the implementation and actual functioning of the eventually proposed GIS/LIS and your involve
ment. 

General information 

information on the respondent 

1) What is your name? 
2) What is your function within SDP? 
3) How long have you been involved in SDP? 
4) What was your previous employment? Employer/lnstitution and function? 
5) What is your educational background? 

information on the working groups 

6) Could you describe the organizational structure of the working groups, like for example by 
an organogram? 

7) Could you describe your exact role as a coordinator? 
8) What are the goals of each of the working groups? 
9) What are the basic functions of each of the working groups? 
10) Could you describe the working processes of the working groups? 
11) What are the major achievements of each working group so far? 
12) What factors do you think are critica! to the achlevement of the goals? 
13) What are the major constraints that have been encountered so far, for each of the 

working groups and for you as a coordinator'? 
14) What can or should be done about it'? 
15) What are the major changes within the next few years coneenring the woricing groups? 

information needs 

current information architecture 

16) What infonnation/data is currently being used in the working groups'? 
17) What is the format of this data/infonnation? 

maps (digital or hardcopy) 
tables 
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other 
18) For what purpose is this information being used? 
19) How is it being used? 
20) Where bas this information/data been gathered 
21) Whobas gathered this information? 
22) How much time is approximately being spent on the data gathering? 
23) How much money is being spent on the data gathering? 
24) Are computers being used for the data storagefdissemination? If so for what data? 
25) What is the relevanee of this information/data for the working group? 
26) Who is the producer of this specific information? 
27) What is the quality of this information/data? 

Year of production/collection? 
Is it consistent? 
Is it complete? 
Is it in the right format? 

28) Is this information easily available? 
29) What data do you add to those sources? 
30) What kind of information do you produce? 

format 
consistency 
completeness 
year of reference 

31) What are the major constraints conceming the information supply? 
32) Do you expect any improvements? lf so, in what area? 

additional information needs 

33) Is there a need for more information/data? 
34) If so, for what function/ working process 

what is the relevanee 
in what format 
who is the producer 
is it available for the working group 

35) Why has the specific information not yet been gathered? 

Relevanee of GIS/LIS 

36) How do you think that GIS/LIS can contribute to the functioning of the working groups? 
37) What data/information do you think should be entered in the GIS? 
38) What kind of output do you expect of the GIS? 

thematic maps showing what features 
tabular data 

39) What kind of analyses do you think are useful or necessary for the GIS to perform? 
40) What role do you see for your werking groups in the establishment of the GIS? 
41) Are there memhers of the werking groups whohave had GIS education or experience? If so 

who and what? 
42) What is your experience so far with the GIS development so far? 
43) Do you have any suggestions? 
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APPENDIX D: GIS SELECTED EXPERIENCES 

This appendix includes the selected GIS experiences relevant for urban planning and 
management in Dar es Salaam, except for the GIS related efforts within the Sustainable Dar es 
Salaam Project 

1) A digital graphical cadastral database (MLHUD) 

Introduetion 
The Surveys and Mapping Division of the Ministry of Lands, Housing and Urban Develop

ment, started the creation of a cadastral information system in 1995 as the existing manual cadastral 
information system had and still bas a lot of deficiencies, like difficult information retrieval, wear, 
tear and missing survey plans. The equipment for this project bas been acquired through the Porest 
Resources Management Project (FRMP). 

The main goals to establishing the system were: 
* the accurate locational starage of field survey data 
* transfer all data to UTM coordinate system 
* more efficient starage of information 
* production of new cadastral maps at any desired scale 
* linkage of cadastral information with other sourees 

The actual project was started in 1995 after the Porest Resources Management Project 
supplied the necessary hardware and software. However Mr. Kamuhabwa startedentering the alpha 
numerical data in DBase IV in 1990. Except for the ITC thesis of Mr. Kamuhabwa no further 
analysis of viability, user needs, cast/benefit analysis, and benchmark testing was done. Mr. 
Kamuhabwa seems to be the sole initiator of the whole project. 

* 

* 

* 

So far the following data are being used and entered in the system: 
cadastral map of a particular block and its adjacent surveys (scale 1:500) showing plot 
numbers, plot dimensions, boundary beacons, survey pins, street names, control points, block 
number and locality, road width. So far this has been achieved for Sinza and Kijitonyama 
war ds. 
attribute information: deed plan of plots, with ownership, classification of use, and deed plan 
particwars 
In future topographic information can be merged, like buildings. 

The survey plans and deed plans are available within the Ministry. As the locational accuracy 
is considered crucial, the survey plans are not being digitized, but survey coordinates I control 
points and segment lengths are entered for sake of map errors, map shrinkage and digitizing errors. 
Por the ownership information only the deed plans are being incorporated. As these are not checked 
by fieldwork, they are not reliable and accurate. With the status of land management in mind, the 
system can therefore produce so far no meaningful results except for cadastral plans. This bas been 
proved by the LIS of Sustainable Dar es Salaam Project (see paragraph 2.2.5 and chapter 3 ). 

Technical Infrastructure 
* Hardware: 

two computers (486 with 8 MB RAM and 600 MB Harddisk) 
one laserjet 4 printer 
one AO 8 pen plotter 

* Software: 
DBase IV 
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Microstation for LIS 
Quickbasic (for computing survey jobs) 
WordPerfect 6.0 

The software was chosen by Mr. Kamuhabwa. On the area of the hardware no service was 
needed so far, but a service contract with the supplier is present However a computer with 2 GB 
harddisk and 32 MB RAM is expected to arrive soon. Also for software a contract with the 
supplier is present to acquire any updates on the present software. 

People 
Currently 3 people are working on the project Mr Kamuhabwa is a graduate surveyor 1 

photograrnmetrist and completed the LIS Cadastral Course from ITC, the Netherlands in 1990. 
Additionally, one graduate Land Management from records service and one graduate surveyor are 
working on the project. These have had no GIS training but receive on the job training by Mr. 
Karnuhabwa. 

Functions of the system: 
As the system is still in the start up phase it has not performed any functions so far. How

ever, the database has been designed to encompass enonnous amounts of data, and to perform 
many functions on the area of surveying, ownership data, valuation, plot allocation, plot transfer, 
plot revocation etc. 

Comments 
With the current limited number of people and inaccessibility of data and no fieldwork the 

system is very unlikely to he successful. Furthermore, a number of constraints have been indicated. 
First of all the limited number of people in data collection (maps and flles, deeds, etc.) is totally 
insufficient. Secondly, the officespace is also limited at the moment. Thirdly missing data (survey 
maps) have to be retraced from survey computation files, which is a very time consuming job. Also 
multiple ownership cannot be incorporated in the system. This is considered to be a man made 
mistake. The solution would be to keep the history of ownership and leases to determine the 
legitimate owner. 

The plan to cover the whole of Dar es Salaam would require 2 to 3 years if sufficient staff 
was to be assigned. However, at the moment it seems that management is not willing to support the 
project sufficiently. The data could be shared with the utility organizations and City Council, but so 
far there has been no cooperation at all on this area. It can be concluded that this, partly extemal 
funded, project has a competent project leader (the so called GIS champion) who is the driving 
force of the whole project and progress depends solely on hls efforts. However, the projeet's only 
useful output will he the graphic display realistic, as it does not take the land market in account, 
and only creates a digital database of unreliable infonnation, as ownership information is not 
checked by fieldwork, and so far the administrative procedures for land management are not 
working. It therefore is an expensive digital version of "rubbish-in rubbish-out". 

The figure on the next page, gives an example of the cadastral plans to be produced. The 
example is taken from hls fmal thesis at the ITC Enschede. 
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2 The Digital Topographic Mapping System from Surveys and Mapping Division CMLHUDl 

Introduetion 1 

Topographic Mapping of Nine Cities is one of the main components under the Urban Sector 
Engineering Project (USEP) being implemented by the Gaveroment of Tanzania under World Bank 
funding. The Topographic Mapping is financed by the Gaveroment of Norway through a grant 
provided by the Norwegian Agency for Development Cooperation (NORAD). Por this project a 
joint venture of the following 3 Norwegian consultants was formed: 
* Blom A.S. 
* VlAK A.S 
* Norconsult int A.S. 

USEP is an infrastructure programme for the rehabilitation and expansion of urban services 
in the country. In addition to the Mapping Component, the project has been organized in a Finan
cial Working Group, an lnstitutional Working Group, a Technica! Working Group and a Valuation 
Component. The Objective of USEP is to create an effective institutional and financial framework 
for operating a sustainable urban infrastructure investment and maintenance program based on 
efficient management systems and fmancial performance impravement plans to provide the finan
cial sufficiency of the urban local councils in project towns. 

The Topographic Mapping Project serves both short term and long term objectives. The short 
term objective is to produce up to date topographic maps for project towns, which will facilitate 
implementation of various actlvities under USEP, including technica! engineering studies and 
valuation of properties. The long term objectives aim at strengthening the mapping capability of 
S:MD in order to enable it to fulfill its national obligation of providing base maps in a cost-effective 
manner. Within a framework of this project initiation for achieving this objective is provided for 
through implementation of technology transfer package to S:MD consisting of: 
* provision of modem surveying and mapping equipment and associated technology 
* training of some staff in S:MD 
* introduetion of new map production routines and standards mainly digital 
* assist S:MD to educate and inform map users about the new maps and acquired competence 

in surveying and mapping from the project. 

The whole project consisted of the following activities (as presented by the Norwegian 
consultants): 
1) Mobilization; arranging of inception study and other preparatory arrangements 
2) lnception study; in depth discussion with GOT and S:MD to study existing technica! and 

organizational situation and planning of operations 
3) GPS survey including monumentation; providing geodetic network by network analysis, field 

work in terms of recognizing, ground control, levelling and subsequent computations and 
documentation 

4) Aerial photography; covering of nine cities with aerial photograph as basis for compilation of 
large scale linemaps 

5) Aerial triangulation; by use of stereo instruments, supplement the number of pass points 
established in the field to a density which makes it possible to compile photogrammetric 
maps as required 

6) Stereoplotting; ondertake photogrammetric platting in scale 1:2,500 according to the standard 
mutually agreed and reflected in a pilot sheet presented at the initia! stage of the activity 

1 adapted from "Urban Sector Engineering Project; Topographic Mapping of Nine Cities, fmal report, August 
1994 
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7) Technology transfer; undertake training of SMD personnet in terms of lectures, exercises, on
job training and seminars related to GPS survey, stereoplotting, cartography, cadastral map
ping and printing. Hand over field equipment to SMD after project use and identify potenrial 
obstacles regarding projects sustainebility through close collaboration with the SMD manage
ment 

8) Cartography 1 :2,500; fair drawing of the control plots with amendments and corrections from 
field editing. The activity also included merging and final plotting of cadastral information 

9) Cadastral mapping; incorporate cadastral information, i.e. plot numbers and boundary lines in 
the basemaps. Accomplished by digitizing of survey plans for subsequent transformation to 
the new base map system. SMD is main responsible based on the provision of supervision 
and equipment from project funds 

10) Printing 1:2,500; reproduce and multiply the map sheetstoa given number of copies and 
reproducible transparencies. Printed of the 100 paper copies per sheet to be accomplished by 
SMD 

11) Map storage; provide archiving facilities for the original repro material, for the paper prints 
at the map sales office and the regional offices in the nine towns 

12) Project management; overall project management, quality assurance, planning, coordination 
and follow up, economy control and accounting, project reporting and communication with 
GOT, SMD and Norwegian Trade Council, general correspondence and pubtic relations 

The technology transfer package in the contract consists of modem equipment, supervision, 
training and advice on technical and organizational matters, SMD's contribution consists of provi
sion of trainees and management resources, identifying strengthening needs and current constraints, 
as well as flexibility to accept changes and commitment to reorganizing to work routines as per 
consultants advice. 

The fmal report mentions a number of major valuable lessons leamed: 

* 

* 

* 

* 

The sa1ary level and allowance system in Tanzania makes project incentives in terms of 
allowances important to keep motivation among the staff on a high level The project incor
porated such provisions. 
The key issue is tbe approach of combining the accomplishment of such a major assignment 
with technology transfer and institutional strengthening as a part of the "real" project imple
mentation. Too may projects in developing countries have been undertaken without leaving 
additional skilis behind. On-job training is a very efficient way of adopting new knowledge. 
The ultimate goal of improving SMD's capability to undertake more of the mapping them
selves are related to fundamental structures in the country than limitations in technica! 
facilities and trained personnet 
SMD can not be privatized due to it's special function regarding the provision of national 
infrastructure on the area of geographic information. But the economy of SMD has to be 
reformed if at all, the long term objectives can be achieved. As such SMD is authorized to 
dispose payments gained through project revenues. 

Geographic I Mapping lnformation System established 
The above mentioned project outline led to the eventual establishment of the information 

system. The technology transfer resulted in the unit with: 
* 4 units of GPS equipment with accesseries 
* 4 total stations with accessories 
* surveying equipment (not specified for this purpose) 
* 4 lap top and 6 desk top computers with general software 
* 5 printers 
* 3 copy machines 
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* 
* 
* 
* 
* 

1 telefax machine 
3 digitizing tables 
1 AO plotter 
PUMATEC Software (GIS I Mapping software) 
Gemeni Software (for surveying purposes) 

The PUMA TEC software is being used for the data input/output, editing, presentation of the 
geographic infonnation. Several maps are being stored in the system. For Dar es Salaam two digital 
geographic datasets are available: 
* the digital topographical map for the whole city which is produced at 1:20,000 scale, but this 

is variable. This one is based on 20 different layers (see appendix) 

* the detailed large scale digital topographical which are being printed and sold at 1:2,500 
scale. But for special purposes, they can be produced at larger or smaller scales. All the 
topographical features are coded with a special code. 

Currently 10 to 15 persons are workingin this section. These have received on the job 
training. Of these 6 are perfectly conversant with the software, the rest is capable of data capturing. 
Also 2 are workingin the GPS section. The software is considered to be very user friendly. In 
addition the Norwegian consultants provide very good service by fax. 

The cadastral information for the plots were manually digitized, mostly from 1:500 or 
1:1,000 maps. This is not very accurate as the Mean Plan Error (which is used for measuring 
inaccurate distances) ranges between 0,2 and 0,5, which is to high for cadastral issues. The GIS 
module within PUMA TEC is not yet operational as the attribute information has not been entered 
so far. Nevertheless the following problems were encountered: 
* as the software originates from Norway, the function keys and user manuals were written in 

Norwegian. This has however been solved 

* 

* 

* 

currently a lot of new data are being captured. Therefore the 2 Giga Byte capacity server has 
to he asslsted by using magnetic tapes 
lack of hardware experts on plotters for servicing. Also ICL destroyed one of the làp tops. 
Therefore currently the service is being performed by own people. 
power fluctuations are still a eenstraint despite UPS (Uninterrupted Power Supply) 

The import/export module enables to import and export maps in several formats. The most 
familiar and compatible of these formats is AutoCad (.dxf) files. For a list see Appendix. Thus the 
maps are obtainable in digital format for an estimated US$ 120 per square kilometre for govem
mental organizations to US$ 200 for commercial enterprises. 

Comments 

This large scale external funded project has been very important for urban planning and 
management, as it provided the relevant authorities with up to date topographical maps, which are 
essential for any planning or management task. The succesfut technology resulted in the capability 
within the Surveys and Mapping Division to supply all the relevant topographical information on 
the nine cities in Tanzania. Nevertheless, it should be stressed that the succes of the project will 
depend on the team's capacity to maintain recent topographical information, as the city of Dar es 
Salaam grows annually with some 7 percent. Additionally, the incorporation of cadastral infonna
tion is liable to some problems. First of all, the digitizing of cadastral survey plans does not meet 
the accuracy requirements of cadastral plans. The necessity of these requirements is however 
questioned with the situation on the land market in mind. Secondly, only the plot boundaries are 
currently being digitized. The attribute information (ownership, etc) is not being enteredat the 
moment, nor is it being collected adequately. As already mentioned before in paragraph 2.2.1, the 
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data gatbering on, or administrative procedures for land ownership rernain the main bottleneck. 

The figures on the next page give an example of the output of the infonnation system. First, 
an example is given of a part the 1:2,500 scale topographical map. The next page shows an 
example of the same type of maps, but printed at a different scale to show one of the possibilities 
of the output of this system. 
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3 The digital mapping database ITANESCQ) 

Introduetion 2 

ESMAP perfonned a loss reduction studyin the early 1990s for TANESCO, the Tanzania 
Electricity Supply Company. This study indicated 2 different kinds of losses; teehoical and non
technicallosses. The World Bankthen assigned a consultant to study the non-technicallosses. This 
revealed that many connections were neither known or mapped. The consultant, Worley Interna
tional, proposed a GIS in September 1994 to solve the problem. This was accepted by World Bank 
and funded. The pilot project started in February 1994 when the computers and consultant arrived. 

The digital mapping database project of TANESCO is part of the customer services database 
resurvey project. The purpose of the project is to upgrade T ANESCO's customer commercial 
systems including reptacement of its present computerized billing system with a modem and 
effective computerized system appropriate to its needs and conforming to internationally acceptable 
electricity utility accounting principles. The goal of the workis to improve TANESCO's commer
cial operations so that it can provide high quality customers services, bill all the money owned by 
the customers promptly. The measures of success will be Non-Technica! losses of not more than 
0.5% and outstanding receivables or not more than the equivalent of two months' sales at the end 
of the implementation period. The project implementation is split in the Customers Service (Billing) 
Database and the Digital Mapping Database. These will be linked by the property identification 
code. 

Key attributes of the database from the billing view point are Customer location and property 
identification, Tariff category, Consumption history, Payment history and credit status, Enquiries 
and disconnects, roetering details, meter types and serlal numbers, dates installed, meter multipliers, 
and current transfonners. Whereas from the engineering view point the information required 
camprises LV (Low Voltage) conneetion details (phases, conductor type, length of service drop, 
etc.) rating of the supply, fuse size, point of conneetion and identification of the distribution 
transfonner supplying the customer. This engineering information is to be incorporated in a digital 
mapping system designed ultimately to reptace the present manual drawing office records. To 
complete the conversion of customers to the new system all areas in Tanzania will need to be 
resurveyed. 

The digital mapping team located at the T ANESCO head office camprises three Commercial 
Engineers and one draughtsman, who have undergone on the job training in the fields of data 
capture reference base features, electtic network, computer system management and computer 
network hardware and software configurations. The training had been structured to provide the 
basic skilis required to continue with data capture eperation in the pilot areas (parts of Kinondoni 
North and South) covered by maptiles 112-1,2,3,4; H12-1,2,3,4; K12-1,3,4 in a scale of 1:2,500. 
The whole mapping process started with scanning of Dar es Salaam map sheets in New Zealand. 
The scanned raster image are transformed to vector image by heads up digitizing. The hardcopy 
maps are being used by field survey teams to survey the respective area. As such in maps 112-2 
and H12-4 5-15% customer omissions and 25% uncollected customer details have been noted. 
By April 1996, the team had fmished the digitizing of 7 map-tiles. An example is shown in the 
appendix. 

Technical Infrastructure 
* Hardware mM PC network server 90 MHz processor 

2 from "Customer Services Database Resurvey Project, TANESCO working paper 1995 
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3 Worlcstations 
AO digitizer 
A2 Inkjet printer/plotter 
AO pen plotter 

* Software AutoCad R12 windows based 
CADOLA Y ESP ver 4.0 
Power Pack ver 2.0 
Norton Utilities ver 8.0 
Norton Cammander 
WinLynx ver 4 

Por the hardware and software a detailed Mapping operations and management manual was 
available. However the on-job training by the consultant was too short and trouble shooting is 
needed. Por example, the engineers are not able to retrieve some of the raster images within 
AutoCad; these files are then just left and on another file is started. T ANESCO management does 
not want to provide needed additional training. In addition management is not willing to assign a 
total of 4 persons to the project This will only be allowed after the arrival of additional computers. 
Another critica! issue identified by the respondent was that currently there is no coordination within 
the T ANESCO computer unit. Also part of the fieldwork by the surveyots was of very bad quality 
astherewas no incentive for the field teams, and thus could not be processed 

Although, the system could be very valuable for in assisting in the reduction of non-technica! 
losses, and maintenance issues, it seems that the project is suffering from two connected con
straints. Pirst of all, the strong leadership of a competent "GIS champion" who can solve technical 
problems and can convince the management of Tanesco for the necessary organizational support. 
Secondly, the cooperation and support of management level This lack of support could be attrib
uted to the fact that the GIS usage was proposed by an external consultant, and might therefore not 
be viewed as the salution by Tanesco's management The problems can partly also be attributed to 
the insufficient technology transfer, asthestart-up period was too short for the personnel to acquire 
all necessary skilis for the proper functioning of the system. 

The figure on the next page gives an example of the maps that can be produced so far. The 
personnet havenotbeen able to produce the legends so far. 
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4 GIS within Ardhi Institute 

Ardhi Institute was established as an institution of higher education in 1971 as a parastatal 
organization under the Ministry of Lands, Housing and Urban Development The institute offers 
training in the fields of Building Economics, Land Management and V aluation, Land Surveying, 
Environmental Engineering and Urban and Rural Planning and Architecture. lt is therefore the 
responsible institution for the education of urban planners and managers in Tanzania. More impor
tantly, it is the only institution which offers GIS education, as the Department of Geography of the 
University of Dar es Salaam bas so far only used GIS for research, but plans to start teaching GIS 
in the near future. 

The computer centre of the Ardhi Institute, funded with foreign aid, has an academie staff 
responsible for the GIS education, which consists of three persons with an M.Sc. in GIS. Addition
ally the computer centre bas the following hard and software related to GIS: 

Hardware available 
15 IBM -386/387 computers 
4 IBM -486DX computers 
1 HP AO Plotter 
4 Laser-jet printer 
AO, Al, A2 digitizers 

Software available 
MS-Dos, Windows, MSWord, 
MSWorks, dBase V, Foxpro, 
Arc/Info, Dwis, Mapinfo, 
Microstation, Idrisi, IDA 

The focus of the GIS 
training depends on the courses 
followed. For future urban plan
ners the emphasis is on spatial 
analysis, site identification, suit
ability analysis in urban environ
ment. For the future land manag
ers and land surveyors, the empha
sis is on cadastral information sys
tems, survey information and own
ership, property tax and valuation 
and building maintenance. 

Text box 2.1: GIS course outline 

Additionally the computer centre offers GIS courses for professionals. The outline of this 
course is shown in text box 2.1. This course outline is comparable with the courses taught for the 
students. In March 1996, the first course for professionals (on farming systems for the Ministry of 
Agriculture) bas been completed. Additionally, in early 1996 the first students are working on their 
fmal projects. It is also possible to make use of the facilities of the computer centre. A cost 
estimate of one of the lecturers, would be an estimated 5,000 Tshfh or 40,000 Tsh/day. 

The statements above lead to the condusion that the Ardhi lnstitute is an important or even 
crudal actor for the future development and progress of GIS in Tanzania. lt bas all the necessary 
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hard- and software, a competent staff, and is functioning in a stimulating organizational context as 
the training of future local professionals can be an important step to the indigenize this promising 
technology. 

5 The Sustainable Dar es Salaam Project 

The whole processof GIS development has been elaborated in chapter 5.1. Nevertheless, the 
figures on the next page can give an indication of the current efforts. It can be seen that the only 
maps that have been produced are simple hand digitized maps, already available on hard copy 
format, within the project. The following three examples are shown: 

* 
* 
* 

The inter-censual population growth rates of Dar es Salaam wards 
The extent of the built-up areas of Dar es Salaam for three periods 
Upgrading unserviced settlements 
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APPENDIXE: THE ENVIRONMENTAL PROFILE 

The environmental profile has been prepared by key memhers and/or researchers from Dar es 
Salaam City Council, University of Dar es Salaam and Ardhi Institute. The profl.le has evolved 
from wide ranging discussions both within the City Council and between its principal partners in 
the public, private and popular sectors who share responsibilities in urban management functions. 
The final report consists of four parts3

: 

* Firstly the city's geophysical elirnatic and socio-economie setting are briefly outlined con
cluding with the five key environmental issues. 

* 

* 

* 

Secondly, the characteristics and importance of the principal city activity systems are de
scribed, their vulnerability to environmental hazards reviewed, and their potentlal impact on 
environmental systems through the development - environment interaction outlined as the 
process of urbanization proceeds. 
Thirdly, the natura! resource base to support city development is examined, paying particular 
attention to the sustainable use of such resources and the sensitivity of environmental systems 
to urbanization impacts. Special attention is also drawn to the distribution of environmental 
hazards within the metropolitan region which eenstrain future urban development. 
Lastly, detailed consideration is given to the urban management arrangements that influence 
city growth and development to identify the key actors involved; outlining the role, impar
tanee and in some cases the deficiencies in available information systems, policy coordination 
arrangements, and instruments to effectively intervene across development sectors, between 
levels of government and social interest groups, across space and over time. 

3 Baruti et al. (1992) Environmental Profile ofthe Metropoliran Area, URT/90/033, preface 
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APPENDIX F: THE DEVELOPMENT OF THE STRATEGie URBAN DEVELOPMENT 
PLAN (SDUP) 

As the frrst of the three immediate objectives of SOP is to develop a strategie plan for the 
city, including key components of environmental management strategies, sector in vestment strate
gies, spatial planning, financial planning and administrativeflegal requirements. This would reptace 
the Masterplan which inadequacies have been covered in a previous chapter. To oombat these 
shortcomings, a strategie urban development plan involves a three pronged process, namely: 
* identifying priority problems in the environmental managelilent of the city, 
* planning for the needed resources (human, material and financial, internal and external) 
* determining the best strategy to systematically mobilise these for the resolution of the prob

lems 

For the sustainability, all stakeholders whether in the public, private or popular sectors, must 
be included in the process of plan formulation if they are to play their necessary role in plan 
implementation. The emphasis is thus on implementation effectiveness rather than the simpte 
production of a land-use plan for subsequent enforcement action. This coordinated and joint 
preparatien of the SUDP is all the more necessary as some of the Environmental Action Plans are 
generating potenrial conflicts between each other, for instance4

: 

* 

* 

* 

* 

* 

Whilst urban agricultural actlvities make important macro and micro contributions to city 
socio-economie development through an increased (cheaper) food supply, improved nutrition 
and employment opportunities, they need extensive areasof quality land. Can the reservation 
of such areas be justified when faced with the serviced land needs and the growing city 
population? lf so, what management strategy is necessary, involving what institutions in the 
city development process, and are those institutions committed to imptement such a strategy? 

Similarly, city growth and development requires a wide range of building materials (sand, 
clay, aggregates). Current extraction practices however, (especially sand mining) have a 
detrimental effect in surface drainage systems and beach management, in turn seriously 
conflicting with urban growth. Negotiated agreements are necessary to reserve extraction sites 
and establish a suitable management strategy. 

Hazard land encroachment, especially in flood prone areas is accelerating as city expansion 
remains uncoordinated. A negotiated balance is necessary between engmeered protection, 
alternative resource utilization of the river valleys (for urban agriculture/recreation) and 
househeld relocation; with an agreed strategy of implementation. 

Past city expansion bas foliowed the arterial roads with no regard to the environmental costs 
of developing hili side sides or the opportunity costs of the natural resources that can no 
longer be exploited. Agreed directions for city expansion supported by cornmitted investment 
and land management strategies are required, if the current problems of unplanned and 
unserviced settlements are to be mitigated. 

Meanwhile, densification in all parts of the city is proceeding with little consideration of the 
consequent demands on city services. Private and pubtic sector investments are made without 
adequate supporting resources (water, access, power) nor waste disposal mechanisms (solid, 
liquid, storm water). Again, specific redevelopment areasneed to be identified so they may 

4 from Sustainable Dar es Salaam Project, preparing a strategie urban development plan for 
DSM, December 1995 
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in partnership between the land "owner'', potentlal investors, and the servicing institutions so 
as to maximise returns from such investments on a more equitable basis. 

In order to involve all relevant stakeholders, incorporate their ideas, resolve potential con
flicts, and secure stakeholders commitment, a series of work sessions are proposed to strengthen 
partnersbips with key groups and encourage their active participation. Throughout this process the 
City Council wi1l play the leading role, supported by the Prime Minister' s Office and other 
relevant ministries, with technica! assistance and logistical support from UNDP/UNCHS through 
SOP. Five different groups of stakeholders have been identified, who play and important role in 
urban development in DSM, and all these wi1l be actively involved in the preparalion of the SDUP: 
* City Councillors 
* Private Sector, Parastatals and Financial Inslitutions 
* Non Governmental and Community Based Organizations 
* Central Government 
* Donors 

"The Dar es Salaam City Council will organize a major consultalion on urban development 
and management to review the urban planning process in Dar es Salaam, indicate responsibililies, 
and get a commitment form all the major stakeholders to continue preparations for the SDUP. In 
this consultalion the different stakeholders are expected to prepare proposition papers in which they 
present their view on urban development and management. This consultalion will aim to prioritize 
conflict areas and suggest solutions and proposing an institutional framework to guide SDUP 
preparations under the City Director. (scheduled forendof May 1996)" 

As a follow-up of the above consultation preparalion will then continue with a series of mini
consultalions, namely: 

* 

* 

* 

* 

* 

Mini consultation on peri-orban agriculture (June 1996). In this consultalion the impar
tanee of urban agriculture in terms of employment and food production will be discussed, as 
well as the use of urban agriculture to create a green belt which could respond to the city's 
future demand for recreational areas. In addition to this, it is important to identify locations 
which are suitable for it and areas where it should be avoided with related management 
strategies 

Mini consultation on building matenals (July 1996). In this consultalion the conflicting 
need for building materials with city extension and the environment will be discussed. lt will 
be important to identify suitable locations for the extraction of building materials and areas 
where it should be avoided. This management strategy should focus on land management, 
coordination among different actors, enforcemerit and licensing and fmancing mechanisms to 
imptement action plans. 

Mini consultation on Hazard Lands (August 1996). This consultation should re-evaluate 
the defmilion of hazard lands, their distribution and potential utilization for urban expansion, 
agriculture, afforestation, water catchment and flood controL This should lead to categoriza
tion of hazard lands and a proposal on how to manage these areas. 

Mini consultation on city expansion (November 1996). In this consultalion the different 
issues with their relevant land reservations will be overlaid, and resolved in identifying 
conflicting areas and prioritize city expansion areas according to correct utility agency 
development plans. · 

Mini consultation on urban renewal (December 1996). In this consultalion the focus will 
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* 

he upon the areas within the city which are to densify and/or be redeveloped, and how such 
actions are to he accommodated through improved service delivery system being coordinated 
by the working groups addressing the various environmental issues such as air pollotion and 
urban transport, petty trading and the city economy, solid and liquid waste management, 
backyard agriculture and upgrading unserviced settlements. The consultatien should focus on 
how to better manage the existing city, come up with proposals for densification and clearly 
indicate consequences of these proposals for subsequent management for consensus agree
ment 

Consultanon for the Strategie Urban Development Plan {January 1997). Having agreed 
the priority areas and implementation strategies for city expansion, densification and renewal 
the SUDP consultatien will address the relative priority for promoting city expansion and or 
densification. The scarce resources to be committed to specific areas will be identified and 
result in more detailed implementation strategies. The draft SDUP should be adopted by all 
partleipants of the consultation, approved by the MLHUD and endorsed by the PMO for 
launching in the beginning of 1997. 

The SUDP report should be viewed at as a consensus document and should contain the 
followingS: 
1. A summarized review of environmental issues, including the development concerns that are 

affected, and the stakeholders that should be involved. 

2. A summary of strategies of intervention for each issue, the pros and cons of each option for 
various stakeholders as discussed during mini consultations {spatially and institutionally), and 
the assumption and procedures that led to the agreement on the selected options (including 
coordination withother issues, existing legislation and ongoing programs). This should then 
fmally result in a strategy of action for each environmental issue. The activities in the action 
plans must be defmed for specific actors, complete with time schedules, geographic focus and 
priorities. To he effective, action plans should include a mix of mutually reinforcing instru
ments. The range of available instruments include regulatory mechanisms, economie incen
tives, technical assistance for capacity building, education and information campaigns, and 
strategie use of capital improvements. The SDUP report is then meant to summarise the 
agreed actions and strategies and to describe the complementary cross cutting actio and 
investment programs that have been agreed upon. 

3. A set of agreed long term environmental goals for the urban region and a set of interim 
objectives and targets to guide phased investments (this could include for each issue a 
ranking of environmental impravement measures, a preliminary outline of project profiles, 
and the identification of priority geographic areas and sector for channelling investments). 

4. The necessary policy reform, economie and regulatory instruments and institutional strength
ening measures selected to support the implementation of the strategy. 

5ibid, Annex 2 the SUDP report 
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APPENDIX G: ACTlVITIES OF THE SDP WORKING GROUPS 

This appendix elaborates in detail the functions, accomplishments and problems of each of 
the worláng groups. This etaboration is based on the following sources: 

* 
* 
* 
* 

URTjUNDP (May 1995) Final Report of the Evaluation Mission (URT/90/033) 
SDP (May 1995) Position Paper (URT/90/033) 
Majani, B.K.K. (February 1996) Sharing EPM Experience: casestudy of Dar es Sa/aam 
Current issues are added basedon the User Needs Survey, and infonnal discussions with 
SDP coordinators 

The etaboration might not be totally complete and up to date, as this exercise is only instru
mental to determining the information requirements of the working groups. Nevertheless it provides 
an overview of the SDP approach and concurring constraints. 

ENVIRONMENT AL ISSUE 

1) Solid Waste Management 

The Dar es Salaam City Consultation on Environmental Issues held in August 1992 identified 
Solid Waste Management as a priority environmental issue which shou1d be addressed inunediately 
reeommending that cross-sectoral, multi-institutional working groups be established to implement 
the fonowing five point strategy of intervention: 
* Privatise the colleetien system 
* Launch an emergency clean-up campaign 
* Better manage disposal sites 
* Establish a comrnunity based collection system 
* Encourage recycling 

Privatisation working group 
This worláng group aims at improving the solid waste collection by means of enabling, and 

eneauraging private companies to undertake the collection. This was necessitated by the fact that no 
donor, or government institution seemed likely to re-equip the Health Department 

Achievements: 
* Refuse collection and disposal by-laws including Refuse Collection Charges (RCC) were 

approved by the Government and effected by April 1994 

* 

* 
* 
* 
* 

A private contractor contracted to undertake refuse collection in ten city wards resu1ting in 
impravement in refuse collection in city centre and city markets (collection in the privatized 
wards improved to 75% in 1995, but coneetion has now decreased to 30%, and is now 
limited to 5 wards, due to problems with contractor, i.e. poor coneetion of charges) 
Colleetien fleet was improved as well as depot 
Street sweeping is progressing wellintheten privatised wards 
Paying eentres were established to collect Refuse Collection Charges for contractor. 
Negotiations have started withother contractors 

Constraints: 
* The contractor has concentrated coneetion of charges on business premises and has not 

established a colleetien system for residents, leading to low level of conection, i.e. 10%) 
Inadequate support of both DCC and Government in enforcing laws and enabling collection 
of charges 

* 

* Problems of collection in inaccessible areas 
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* Lack of transparency and accountability especially on infonnation generation and commun
ication, poor records on both waste and revenue collection figures leading to inadequate and 
unreliable data for decision making. 

Emergency clean up working group 
This working group was established not only to reduce immediate health hazards, but to 

encourage private contractors to take over operations. Therefore the collection fleet was rehabili
tated and street sweeping was initiated. As emergency clean succesfulled to a clean up of city 
centre and markets, it has been reorganized into the privatizatlon working group 

Managing disposal sites working group 
This working group has been concentrating on the siting, design and implementation of 

sanitary Iandfills to address the problem of solid waste disposal. 

Achievements: 
* Hydro-geological surveys were completed for Kinzundi and Vigungutl sites, three other 

potential landfill sites were identified which have yet to be surveyed 
* Vigungutl dump site being used and managed 
Constraints: 
* Lack of funds for proper management of the dump site, and to cunduct studies on identlfied 

potentlal sites 

* One of the sites has been allocated by MLHUD for different use 

Community colledion working group 
This working group was to implement the strategy to expand collection network through a 

comm.unity collection system, and enable the DCC fleet to introduce services in peri urban areas 
which are not being serviced to date. 

Achievements: 
* Rerouting of DCC vehicles to serve areas outside the city centre 
* Invalving communities on their role in collecting solid waste 
Constraints: 
* Inadequate awareness on community's role in solid waste management has led to critizing 

DCC 

* Shortage of funds 

Recycling working group 
This working group has directed its efforts towards community composting, establishing a 

biogas (Takagas) plant and recycling. 

Achievements: 
* The site for constructing the proposed biogas plant has been identified and surveyed 
* Studies completed which revealed viability of smali-scale composting, further nothing done 

(group is inoperational) 
* The actlvities have concentrated on glas collection for glas manufacturing industry 
Constraints: 
* Delay of more than 1 year in acquiring the plot for construction can begin (group is currently 

not operatlonal) 

* 
* 

Financial gap of 1 miltion dollars for biogas plant 
Over supply of glas (group not actlve) 

2) Upgrading unplanned settlements/ Community lnfrastructure Program 
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The proposition on improving the servicing of urban land presented at the City Conusltation 
empbasized that whilst there is noshorgage of hazard freee land within the city boundary, ther is a 
serious shortage of serviced land. The consultatien recommended that cross-secteral and multi
institutional working groups be established to address: 
* City expansion 
* Upgrading unplanned settlements 
* Servicing planned housing areas 
* Coordinating city centre renewal 

The second and third issue were merged in as the coordination probieros face were similar, as 
a result the issue bas become "Upgrading unserviced settlements. Past Government proposals have 
been at unaffordable standards, often requiring unacceptable demolition and relecation of residents, 
whilst at the same time lacking the basic resources to implement the detailed designs. This led to a 
need for a more bottorn-up approach, where communities defme and prioritize their own service 
needs, mobilize contrubutions and demadn technica! support from the Governemnt and City 
Departments. Central to this approach is for the community to develop a sense of ownership for 
their proposals. 

Two werking groups are discussed : 
* to support the Hanna Nassif Community Development Trust Fund 
* to review opportunities of expanding the CBO approach to other settlements of the city 

Hanna Nassif 'working group' 
SDP together with ILO and UNV assisted the council indeveloping a pilot project in Hanna 

Nassif for community infrastructure upgrading according to the approach discussed above. 

Achievements: 
* 690 meters of murram roads and 1115 meters of stormwater drainage bas been constructed 
* Establishment of the Community Development Committee and training of some merobers 

Community Infrastmcture Program 
The success of the Hanna Nassif project resulted in the expansion of the approach under the 

Community lnfrastructure Program. Under this program 9 additional communities have been 
selected; for 2 of these the actlvities have started by preparing a Community Proflle. Activities for 
the other 7 communities are programmed for 1998. By using US$ 50,000 toprepare the CIP, the 
SOP produced its biggest bankable project so far, which bas attracted US$ 6.3 million funding from 
the World Bank through the Urban Sector Engineering Project. 
Constraint: 
* Poor records on land-ownership requires time-consuming study at the land officer's office 

3) Managing city expansion and servicing urban land 
As explained in the previous section, a reorganization in mid 1994 was geared towards 

concentrating resources and attention on City Growth and Upgrading Unserviced Settlements. Reco
mmendations drawn up from the city consultatien had highlighted the need to: 
* Revise the mechanism for funding and reecvering the cost of land servicing (since lack of 

fmance was considered to be the basic problem) 

* 

* 
* 
* 

Provide greater resources to support forward planning rather than resorting to crisis manage-
ment 
Set priorities in project planning and execution 
Minimize bureaucracy in land servicing 
Make the land market more transparent through revision of related legislation and devising an 
efficient data and retrieval information system 
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As a result bree working groups were fonned: 
* Managing urban utilities 
* Establishing a Site Development Fund to coordinate city expansion 
* Managing Land lnformation Attribute 

Managing urban utilities working group 
This working group was established to imprave the coordination of land servicing of th.e 

utilities, so that the limited resources available could be concentrared in teading the future growth 
of the city. This group bas been merged with the next working group and part of the actlvities are 
now directed at preparing th.e Strategie Urban Development Plan. 

Achievements: 
* Review of all subdivision plans prepared by DCC and MLHUD 
* Colleetien of all development project proposals from th.e various agencies 
* Preparatien of maps showing existing situation of city wide distribution of trunk infrastruc

ture 
Constraints: 
* Lack of cooperation from some central government institutions and parastatals to avail staff 

and vital information that would facilitate effective coordination 
* Lack of authority of some memhers 

Establishing on site development fund working group 
This working group is charged with the responsibility of seeking ways to diversify fmancial 

sourees for DCC. This included that land has value and hence its development should include 
servicing costs. Therefore they have identified an area, Mbweni Dovya, for a pilot project on cost 
recovery for land servicing. Therefore this multi-sectoral working group consistsof memhers of all 
the utility agencies (water, phone, electricity). The goal of this group is to establish arevolving Site 
Development Fund, to arrive at a situation of full cost recovery of land servicing 
Achievement: 
* Conducted a field survey in the area, to establish extent of development, land ownership etc. 
* Detailed lay-out plan for the area bas been prepared and submitted for fmancial assistance 
Constraint: 
* availability and quality of land ownership information 
* Lack of project funds 
* Inadequate support from Ministry of Works 

Establishing an basic Land Information System (LIS) 
When the Land lnfonnation System coordinating group was fonned, the objectives were as 

follows: 
* 

* 

* 
* 

To study the existing land information systems with a pilot area, to appraise the availability 
credibility and accessibility of infonnation; and thus review mechanisms and cost implica
tions fora larger scale LIS to support SDP land management actlvities 
To identify vacant and semi-developed plots in the vicinity of the Msimbazi Valley to 
support the Hazard Land Management Coordinator 
Develop a Land lnfonnation System to support other environmental issue activities 
To liaise with other LIS practitioners to design the means of informationjdata exchange, 
sharing and dissemination; plus culminating in a consultatien on LIS/GIS needs and pro
cesses 
The efforts of this working group are discussed more into detail in appendix Nr. As the 

efforts were considered to be too time and money consuming, and the results were not used, the 
LIS worki.ng group as such has ceased to exist Nevertheless, the group is still collecting land 
ownership information for other working groups according to the second objective. 

32 



Appendices 

4) Managing surface waters and liguid wastes 

The two day consultation on rnanaging surface waters and liquid wastes held in September 
1993 recommended that cross-sectoral, multi-institutional working groups be established to impie
ment the following three point strategy of intervention which have been institutionalized in woricing 
groups: 
* Managing sewer upgrading and extension 
* Managing pit latrines, sceptic tanks and sullage 
* Managing industrial effiuents 

Managing sewer upgrading and extension working group 
This woricing group had the following tasks: 

* 
* 

* 

To improve the environmental sanitation and reduce health risks in sewered areas 
Reduction of sewage overflow in areas near trunk sewers especially those in high ground 
table areas 
Reduction of the stage overlaad in the existing waste water treatment plants. 

Achievements: 
* The group bas identified the areas which are faced with sewer under capacity and ageing 

problems and have made a number of proposals for development fmance from the govem
ment and donors 

* The group directs attention at areas to be reserved for waste water treatment, as these were 
formerly not included in the urban planning schedules 

C onstraints: 
* Lack of fmancial resources 
* Inadequate support from Ministry of Water, Energy and Minirats and City Council 
* Lack of experienced project writer 

Managing pit latrines, sceptic tanks and sullage 
The workshop in 1993 laid down the following output requirements for this working group to 

fulfill: 
* 

* 

Prevention of water related diseases emanating form haphazard disposal of sullage/sewer, 
through improving pit emptying services and proper disposal 
Keeping environment clean i.e. out of overflowing sewage through implementation of the 
above key point and also improving accessibility to settlements to suit different technologies, 
and establishing residence location addresses 

Achievements 
* A pilot project was initiated to imprave pit emptying services to solve the problem of sewage 

overflow in planned areas, especially those with high ground water table. The working group 
surveyed the area and determined the extent of the problem. This was foliowed by location 
map preparation and coverage area determination. Funding bas also been secured 

* An innovative demonstration project was designed to construct shallow sewers in unplanned 
settlements 

Constraints: 
* Same as working group on rnanaging sewer upgrading and extension working group 

Managing industrial emuent working group 
The goals of this working group were identified as the control of industrial effluent pollution 

and the establishment of a data bank for rnanaging the relevant data on industrial effluents. 

Achievements: 
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* Data collection procedures were started regarding the industry establishment procedures 
* A survey was held of the industrial effluent pollution in Ubungo Jndustrial Area 
Constraints: 
* Lack of access to some industrial plants 
* Group memhers experience lack of (financial) incentives 
* Lack of flnance to support studies 

5) Air guality management and urban transportation 

The two day consultation on air quality management and urban tra.nsportation held in 
November 1993 recommended that cross-sectoral, multi-institutional working groups be established 
in order to irnprove equitable and affordabble access to tra.nsportation citywide while also reducing 
air pollution. Working groups were established to implcment the following 6 point strategy of 
intervention: 
* Managing city centre parking 
* Managing city centre congestion 
* Promoting public transportation 
* Improving road networking and stormwater drainage 
* Promotion non-motorized transportation 
* Monitoring air quality 

Managing city centre parking working group 
This working group tries to accomplish an increased parking supply and management in the 

city centre to reduce traffic congestion and increase revenue to the DCC and irnprove pedestrian 
movement. 

Achievements: 
* The group identified new areas which could be developed as central car parks to supplement 

those in the CBD and integrate with irnproved public transport system. 

* Proposed to turn streets into one-way system 

* Carried out parking inventory exercise, and proposed private management of on-street 
parking facilities, and reintroduction of parking fees 

Constraints: 
* Lack of funds for studies, and insufficient staff 
* Process of revocating parking permits proves to be lengthy 

Managing city centre congestion 
The taskof this working group is ensuring and efficient and orderly traffic flow. 

Achievements: 
* The group bas prepared proposals for city centre one-way street system (and cost estirnates 

for irnplementation) which have been approved by City Authorities. 
* Proposals were prepared on banning heavy duty vehicles entering the CBD 
* Conducted surveys and proposed pedestrian crossings 
Constraints: 
* Lack of funds 

* Irregular attendance of some memhers of key-institutions 

Promoting public transportation working group 
This working group is charged with the promotion of public transport by irnproving manage

ment of pubtic buses. 
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Achievements: 
* The group bas undertaken a survey on bus routes and bus stops/tenninals in the city region 

of DSM, addressing relocation of some bus stands, impravement of existing and location of 
new bus stops/tenninals, geographical expansion of public transport system. 

* The group also made some proposals to effect a more efficient flow of bus traffic and 
prevent illegal operating buses 

Constraints: 
* Lack of funds from SOP and City Council 
* A vailability of working group memhers from key-institutions 
* Central gaverrunent bureaucracy 

lmproving road networking and stormwater drainage working group 
This working group is responsible for the: 

* Preparatien of citywide stormwater/surface water rnanagment plan 

* 
* 

Safeguarding the existing storm water drainage network and its extension to unserviced areas 
Ensuring that important roads essential for orderly and integrated city expansion are 
developed or improved 

Achievements: 
* Mapping of stormwater drainage network in the city centre and Kariakoo area completed. 
* Prepared detailed designs for surface water drainage for several areas, and identified possible 

sourees of funding 
* Creation of public awareness on the subject of stormwater and surface water drainage 
Constraints: 
* Reluctancy or unwillingness of some institutions to release required data, for example on the 

expenditure collected from the road toll by Ministry of Works. 

* Lack of funds for maintenance of drainage system 

* Lack of recognition for work by central gaverrunent and some consultants from llCA 

Promoting non-motorized transport working group 
This working group is envolved in promoting of nom-motorized transport to reduce air 

pollution and alleviate traffic congestion 

Achievements: 
* This group provided shade trees along specific roads for convenience of pedestrians, and 

aroused public awareness on the subject 
* Proposition to turn Congo Street in Kariakoo area bas been accepted by the council 
* Proposed pedestrian walkways that would link Kariakoo and the CBD 
Constraints: 
* Lack of enforcement to remove petty traders from walkways, and also haphazardly parked 

vehicles 

Monitoring air quality working group 
This group is responsible for ensuring improved air quality in the city. Therefore the group 

has to monitor air pollution, undertake researches and then advise on strategies to be followed. 

Achievements: 
* The city bas beoome a participating city under the Global Environmental Monitoring System 

(GEMS/Air) programme 

* Studies and discussions were held with research institutes and major pollutors (Wazo Hili 
cement factory) 

Constraints: 
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* Lack of funds and equipment to carry out pollution assesment and establish monitoring 
stations. As a consequence the group is inactive at the moment. 

6) Managing open spaces, hazard lands and urban agriculture 

The city consultatien of August 1992 highligh~d the need tobetter manage the open spaces, 
recreation areas, hazard land and integrale urban agriculture into the city economy. 
Therefore a four point strategy was adopted ,forming the subsequent working groups: 
* Managing community open spaces and cerneterles 
* Rehabilitation of Oysterbay beach and other beaches 
* Better Hazard Lands Management 
* Urban Agriculture in the city economy 

Managing community open spaces and cemeteries working groups 
This working group's main objectives include raising pubtic awareness on the existence of 

their neighbourhood spaces so they may develop them, use them and proteet them against invasion 
or any intended land-use changed which does not conform with general interests. 

Achievements: 
* Established an inventory report on the existing situation and provide maps at grassroots level 

showing open spaces and cerneterles in the community 
* Public awareness improved through meetings with communities 
* Invasion of cemetary sites restricted by resurveying beundarles and involving communities 
* Communities involved in the management of open spaces and cemetaries 
Constraints: 
* Lack of working maps (subdivision designs) 
* Lack of funds 

* Unclear responsibility of allocation some major open spaces 

Rehabilitation of Oysterbay beach 
The working groups's main objective is to manage public recreational areas like the beaches 

by involving stakeholders, to invest in environmental rehabilitation works and conservalion through 
guided plans monitored jointly by investors and DCC. 

Achievements: 
* The group has reviewed the 1989 land-use plan Oysterbay Beach which has been approved 

by necessary authorities 
* Community awareness has been raised 
* The plan has led to various investments in the area 
Constraints: 
* Lack of clarity on institutional responsibility between DCC and MLHUD on who should 

allocate, give development conditions, contracts and monitor implementation. 

* 

* 

Fear of private commercialization of the beach in the Ministry of Lands delayed plan ap
proval. lt should be noted bere that primary interest of developers in the area is commercial 
Reluctant involvement of the MLHUD led to lack of onderstanding and conflicting actions 

Managing hazard lands working group 
The main objective of this working roup is to establish criteria for the use of hazardous lands 

(flood prone, steep slopes and other waste lands) and propose environmental improvement and 
control measures to limit human settlements risks in/from such areas. The lack of staff has resulted 
that this working group was onlky established in 1995. Therefore the progressis limited as so far 
only areas for specific action have been identified. However the immediate objectives offer some 
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insight: 
* Mapping out areas classified as hazard lands 
* ldentify all hazard lands which have been eneroaebed by housing 
* Involve the community in management of the area 

Managing Urban agriculture 
This group's aim is to maximise opportunities for the use of urban agriculture as a land 

management tooi (for hazardous lands), environment impravement and income generation (poverty 
alleviation). lt is supported by a team of researchers funded under and IDRC grant. 

Achievements: 
* Completion of database on the role of urban agriculture in the city economy and environment 

enluuncement · 

* A demonstradon project bas been initiated for the continuous production of vegetables 
through irrigation during the dry season 

Constraints: 
* Insufficient recognition of urban agriculture as a vital land use activity within the urban 

structure 

* 
* 

lack of coordination amongst institutions responsible with land and agriculture 
Long process of approval for funding from donor agencies 

7) Petty trading and city economy 

Dar es Salaam city bas long witnessed political, economical, social and cultural conflicts 
between informal sector petty trading, the DCC, established businesses, pedestrians and motorists. 
As the invaded premises are overcrowded and do not posses sanitary facilities they are causing 
environmental degradation and health risks to the public. However, the sectorengages about 1/3 of 
the city Iabour force and provides a demanded service at affordable prices and reduces congestion 
form CBD by bring consumer goods and services closer to residentlal areas. 

District working groups 
The SDP city consultalion held in September 1992 identified the management of petty 

trading as one of priority environmental issues requiring immediate attention in order to integrate 
them into the city economy. Three working groups were established one for each district which all 
follow more or less the same strategy. 

Achievements: 
* Sensitization of government officials and politicians and the public on the role of petty 

trading in the city economy. 
* 
* 

* 

Study on location and type of petty traders was conducted 
ldentification and development of suitable sites in the city centre, peripheral and 
specific market sites for petty trading. 
Detailed layout plans for three pilot sites has been completed. Plan for Temeke Stereo bas 
been approved and is currently being implemenled 

Constraints: 
* Lack of skilled, experienced and cornmitted staff for full time basis, including lack of (fman

cial) incentives for the current staff 
* 
* 

Legislation prohibits any inforrnal sector actlvities on road reserves 
lmportance of petty trading is still not properly recognized by councillors 

8) City centre renewal 
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The general objective of these (future) working groups is to prepare strategies and detalled 
action plans for redevelopment areas of priority areas, such as City Centre, Kariakoo, Magomeni, 
Kurasini, Kinondoni. The activities of the working groups to coordinate City Centre Renewal were 
suspended in 1994, shortly after being established. This resulted from an order by the MLHUD 
which indicated that the Ministry intended to prepare a redevelopment plan for the Kariakoo and 
other central area. Additionally, there has not been a city consultatien on this issue. Currently, the 
coordinator has selected priority areas for urban renewal. Working groups are currently being 
established. These working groups are to prepare investment proposals for private investors. 

9 Management of coastal resources 

The objective of these working groups is to identify critical environmental issues and attain 
proper coastal management. Nevertheless, the working groups on Managing Coastal Resources have 
not been established because of new Councll elections, and because the Coordinator was only 
available on a part-time basis and was eventually withdrawn by the employer, the National Land 
Use Planning Commission (NLUPC). Therefore, currently only 2 working groups on the following 
issues are operational, i.e.: 
* sand extraction management 
* lime and stone quarrying management 

Both working groups focus on land use conflicts between land owners and (informal) miners. 
The goal of these groups is to identify possible areas for mining purposes, which are economically 
viabie and create no land use conflicts. So far, there are no substantial achievements. 

* 
* 
* 
* 

Working groups on the following issues are not operational: 
beach management 
marine resources management 
salt extraction management 
rnanaging mangroves 
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APPENDIXH: EXAMPLE OF A PLAN OF APPROACH 

Ths appendix includes an example of a plan of approach for studying the possibilities, and 
constraints of GIS within an organization, such as SDP. This example could provide useful tips for 
GIS development within other "sustainable cities". 

* 
* 
* 
* 
* 

Ideally the plan of approach should contain the following elements: 
points of departure accompanied by the preconditions 
objective of the results with the desired results 
planning with land marks, throughput times, capacity usage and costs 
team composition 
required communication and reporting lines 

The points of departure should he agreed on at the highest possible level, as to achleve involvement 
of the management is an important aspect. This also shows the need for timely communication with 
and reporting to the management If the objectives can not be clearly defmed at the moment of the 
inception, then the situation analysis should planned and carried out frrst The duties should be 
determined according to the available materials, cooperation and the problem area, as well as the 
time and cost estimations with all team members. Recording of all the arrangements is also neces
sary. 

Plan of approach for information planning (adapted to proceedings so far: example) 

1 Introduetion 
1.1 Background 

Ever since the inception of the SDP, the need for a mapping capability c.q. GIS has been 
acknowledged. This information system is supposed to serve the working groups within SDP with 
the necessary information and maps to support their planning activities. Due to some problems, 
(many consultants with different opinions and advises) the GIS has not developed satisfactorily so 
far. The hardware and software has already been procured but a systematic study on the informa
tion requirements, possibilities and constraints has not been executed so far. Thus up till now the 
groups had to managetheir own information supply, teading to differentiated, uncoordinated 
information supply, which most likely has been detrimental to project progress. 

1.2 Objectives SDP 

To support environmentally sustainable development and growth of Dar es Salaam by (a) 
strengthening local capacity to plan, coordinate, and manage environment/development interactions, 
and (b) preparing a long term, dynamic, and integrated development plan and investment strategy. 

1.3 Objectives GIS development 

To provide a Geographical Information System within SDP to support the working groups 
with information and màps, which they need for plan making and presentation of their plans. This 
ideally should lead to coordinated information supply, and thus in an increase of both the effective
ness as well as the efficiency of the working groups. 

1.4 Objectives of information plan 

The information plan tries to achleve a standardized and integrated way of studying the 
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infonnation requirements, which willlead to a realistic planning and design of the desired Geo
graphic Information System. 

2. Scope 
2.1 Project environment 

As the exact scope of the GIS development is not clear at the moment, there seem to be two 
major options of which the feasibility will be examined more closely in the course of the project 
The fust is the one propagated by the management. This type of GIS, which seems to have the 
preferenee of the management, implies merely a mapping capability which also could make 
overlays on large scale to determine, for example, if an area is more suitable for urban agriculture 
than for city expansion. This one has the advantage that it requires limited inputs as hardware, 
people, data, and therefore fmances, and could produce results on relative short tenn and thus the 
results could be used for the Strategie Urban Development Program which is to be presenteel in 
1997. However the output may prove to be limited, and of little use after the presentation of the 
SUDP, than just a mapping capability. 

The second type is a fully fledged urban infonnation system, which focuses primarily on plot 
level as this is the level for most urban functions. This however would require a substantial 
database which, in case of Dar es Salaam with its unorganized cadastral and administrative data
bases, might prove to be an enonnous and even impossible assignment. This would also require 
extended hardware and the necessary people and organizational procedures and linkages to success
fully manage it. The main advantage would be a meaningful GIS, capable of supporting most 
working groups within SDP, and also City Council Departments. 

As this requires additional study, both types will be looked into more specifically, basedon 
interviews with coordinators of working groups and an assessment of the quality, quantity and 
availability of the necessary data. 

2.2 Starting-points I Preconditions 

The major starting-point is that the GIS should improve the infonnation supply to working 
groups to support their activities. This implies that the current SDP organization is the primary 
focus of the study, and external organizations are of minor importance; however these could be 
important for the acquisition of the necessary data as SDP is basically not an administrative data 
creating organization. 

* 

* 

Preconditions in this GIS establishment could be: 
the need for visible results on short term to sustain managerial and operational support from 
relevant working groups and other organizations, especially for the SUDP creation. 
a minimum of outside assistance to create local expertise in system development and project 
implementation. 

Further preconditions could be added after the fJISt situation analysis. 

3 Approach 
3.1 Project organization 

The activities so far have been executed by a GIS core group which consists of the following 
persons: 

Ms E. Mkande National Environmental Management lnformation Specialist (NEMIS) 
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Ms. Mkusa 
Ms. Sekiete 
Ms. Kimoi 
Ms. Lerise 

project leader 
Counterpart to NEMIS 
memher 
memher 
LIS coordinator 

Mr. Mugerezi 
(J. Gelinck 

consultant from Ardhi, and GIS trainer 
temporary assistant to NEMIS (student)) 

3.2 Methods and Techniques 

So far some unstructured and unorganized interviews have taken place with coordinators to 
determine their information requirements. This bas led to a fust insight in their functioning and 
related information needs and constraints, but this is oot wholly satisfactorily. Furthermore such an 
unorganized approach constrains eventual replicability of the project to other cities. Therefore the 
results so far will be used and adapted to the proposed SDM approach. A number of techniques 
will be used from SDP, in particular the User Needs Survey (USN), and lnformation Systems 
Planning (ISP). On this issue however consensus bas so far oot been attained. 

3.3 Equipment and tools 

The creation of the information plan requires no special equipment, with the exception of a 
word processing software, which already is available. 

4 Project Products 

* 
ldeally during the project the following products: 
report on the situation analysis 

* external situation 

* system feasibility 

* information plan 
As this approach bas oot been used yet, the achievements so far will be presented in a 

somewhat similar manner. 

5 Planning and costs 
5.1. Plan of activities 

Ideally the following activities are being executed after the plan of approach is approved by 
the decision makers or management of the SDP . 

. 2 description of current situation 

.3 system demands 

.4 organization and working environment 

.5 needed facilities 

.6 chosen solution 

. 7 system implementation 

.8 implementation plan with cost I benefit overview 

5.2 Time planning 

This plan of activities should be accompanied by a relevant time planning. At the moment 
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such a plan has been prepared by E. Mkande. 

5.3 Quality control 

To ensure consensus within the GIS core group, it should meet once a week, to discuss the 
results of the past week and activities for the next week. lt also is advisable to involve Mr. 
Mugerezi in these meetings if possible. 

The GIS core group should also report once a fortnight to the management (Mr. Schuttenbelt 
). An additional advise is to present the progressof the project during the coordinators meeting. 

5.5 Educational plan 

Ideally the whole GIS core group, or at least the NEMIS, should be trained in System 
Development Methodology or a similar approach of implementing information systems. A basic 
education in GIS nonnally is not sufficient. 

5.6 Costs and means 

The input of the GIS core merobers is not expressed in terms of money. However it is 
advisable to make some sound agreements on how much time will be spend by each of the GIS 
core group members. TheEMIS is as project leader ful1 time involved in the project Also the 
involvement of Mr. Mugerezi should be agreed and documented. 
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APPENDIX 1: EXAMPLE OF THE PROCEDURE TO STUDY THE INFORMATION 
REQUIREMENTS 

The overview below gives a detailed overview or cooking hook for SDP or other future 
"Sustainable Cities", to perfonn their own situation analysis. As such this overview provides the 
managers of the complex interrelated actlvities of establishing a geographic information system. 
This study is also useful if the aim is not to establish a computerized information system, but to 
study the current information and take actions on a managerial level. As the situation analysis 
forms the heart of the procedure, this is explained below. 

Current infonnation suwly (situation analysis) 

The goal of this exercise is to gain insight in the probiernatie of the current information supply and 
also the desired changes, which will create a basis for: 
* evaluation of information needs 
* detennining the conditions for the new GIS 
* developing the GIS 
* acknowledging the problems of the data conversion and GIS implementation 

The phase can be divided into three related issues: 
1) Research and analysis of current situation; This implies the colleerion and analysis of facts 

* 

* 

* 

2) 

* 
* 
* 
* 

* 
* 
* 
* 

3) 

* 

* 
* 
* 
* 
* 

conceming: 
the organization; its structure, the functions, the future plans, responsibilities and communiea
tion lines 
working group activities; what kind of plans are made and what information I maps are 
essential 
how is the infonnation currently being gathered and analysed, and if possible against which 
costs, and what are the major problems 

What data to collect of current information supply; the following data of the current informa
tion supply could he collected: 
objectives and functions of the working groups 
common interest with other working groups I extemal organizations 
input and output of data I information: maps and or attributes 
present data collections: entities, indications of quality, recentness, storage facility, level of 
mutation 
method of working, equipment, auxiliaries 
current problems 
need for changes 
costs and benefits 

Analysis of current information supply. Ideally the analysis is supposed to occur with the 
whole project group as to obtain consensus. The result of the analysis is amongst others the 
general need for changes and system demands. During the analysis the following questions 
could be asked: 
Does the current information supply meet the demands. On what issues it does, and on what 
it doesn't? 
Is the current information supply able to meet future demands? 
Are the complaints justified as well as the suggestions for improvement? 
Is the current information supply efficient and cost effective? 
What is the quality of the data stores, and can it be improved? 
What are the strong and weak points? 
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Procedure 
a) Detennine the methods and techniques which will be used during this activity. 
b) Detennine what data have to be collected and studied. 
c) Convince all involved people of the goal and use of the exercise. 
d) Collect relevant documentation, reports such as on current working groups and its functions 
e) Basedon the information collectedunder d) 

quality of the data 
what questions still have to be answered 
what additional data are needed 

0 lf necessary construct a research plan and construct questionnaires and send these to involved 
people so they can prepare themselves. 

g) Conduct the interviews, and send the results back to the interviewees for verification 
h) Analyse the data and construct a data model of the existing entities and construct a data 

dictionary. 
i) Analyse the mistakes, problems, etc and track the causes 
j) Register all existing wishes and suggestions for impravement and analyse these with own 

ideas. 
k) Try to visualize current information supply in a model including responsibilities, data origin, 

costs I benefits. 
1) Discuss the results with the involved people. 

As this is the procedure for the development of rather fully fledged information systems, it gives a 
very detailed but good and useful overview for the GIS establishment within SDP and possibly also 
future "Sustainable Cities". A preliminary questionnaire is attached as an adapted version of a User 
Needs Survey, to give an overview of the issues that should be and have been studied within SDP 
See Appendix NR). 
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APPENDIX J: DETAILED SDP SITUATION ANALYSIS 

This appendix includes the detailed situation analysis on the information requirements of the 
working groups. The outcomes are based on interviews with the coordinators on the specific 
environmental issues. 

1) Urban Renewal coordinator Mr. Mabumbe (MLHUD) 

The working groups on this issue (which still have to be established) will focus on the redevelop
ment of priority areas, like Kariakoo, Kinondoni, Magomeni, Kurasini, Magomeni and City Centre. 
As the coordinator is still in process of establishing the working groups, only a future project 
proposal is available. Nevertheless the goal is to prepare detailed action plans for the proposed 
areas, which will lead to project proposals to be produced for interested investors. 
Por the establishment of the information requirements and constraints on this issue it is a constraint 
that the group has notbeen operational so far. Therefore the availability, quality and costof 
acquiring these data is not accurately known, and thus limits the determination of the neccessity of 
incorporating these data in the GIS. An indication on the information requirements and constraints 
is however very well possible and is given below. 

Por general presentation purposes, and frrst determination of areas to be redeveloped, the following 
maps are needed at small scale (1:100,000 or 1:250,000): 
* Administrative boundaries (district and ward) 
* Landuse zoning (exisiting and proposed) 
* Infrastructure distribution ( exisiting and proposed) 
* Topographical map 
* Popu1ation (distribution and density) 
* Exisiting built-up areas 

On detailed level (1:1,000 /1:2500) for actual planning purposes and for the identified areas only . 
the following locational information is needed: 
* Existing situation (land uses) 
* Infrastructure provision (level of service) 
* Land survey maps (landownership I tenure) 
* Housing situation (type, stock, condition, ownership, occupier) 
* Economie activities and income 

Almost all of these data are to be known at plot level. This implies the incorporation of the 
following data: 
* Large scale utility plans and if possible customer database 
* Exact plot identification with ownership 
* Housing inventory and economie actlvities 
* Popu1ation structure 

These data require optimum cooperation from utility agencies, study of ownership and detailed 
physical and socio-economie fieldwork. The major problem incicated by the coordinator is expected 
to be data on landownership. 

2) Servicing City Expansion coordinator Mr. Kanza (MLHUD) 

Although a separate working group on urban utilities is expected to be formed, the situation 
analysis for SDP information requirements will incorportate this issue under this coordinator. Thus. 
it also incorporates issues on the preparation of the SUDP, which seems to be a focal point for the 

45 



Appendices 

output of the expected GIS. 

To understand the infonnation requirements of these working groups, the May 1995 Position paper 
is reviewed. This cited the outcomes of the city consultalion as follows: 
* Revise the mechanism for funding and reeavering the cost of land servicing (since lack of 

fmance was considered to be the basic problem) 

* 

* 
* 
* 

Provide greater resources to support forward planning rather than resorting to crisis manage-
ment 
Set priorities in project planning and execution 
Minimize bureaucracy in land servicing 
Make the land market more transparent through revision of related legislation and devising an 
efficient data and retrieval infonnation system 

The rnanaging urban utilities working group was established to improve the coordination of land 
servicing of the utilities. By May 1995 they achieved the following: 
* Review of all subdivision plans prepared by DCC and MLHUD 
* Collection of all development project proposals from the various agencies 
* Preparing maps showing existing situation of city wide distribution of trunk infrastructure 

Future priority activities: 

* Land Tenure: prepare maps showing the Total Planned Land: 
Overlay the collected maps to establish areas of conflict i.e. where there exists more than one 
lay out plan 
Establish existent of development in the planned areas as well as the unplanned areas 
Show areas eannarked for development under the 1979 Master Plan but still undeveloped or 
partially developed, and areas that have been developed contrary to the 1979 Master Plan 
Study the issue of Land ownership areas that have lay outs, land has been acquired and 
compensation paid 
Areas that have layouts but not yet acquired through paying compensation, yet buildings are 
being constructed contrary to the existing layout 
Overlay the maps on the (genera!) base map of DSM to establish problem areas (conflicts 
resulting from lack of proper acquisition) 

Access to trunk infrastructure: 
Update the map giving city wide distribution of trunk infrastructure 
Overlay these maps with the land development one, objective here being to establish areas 
facing infrastructure deficiency as well as general development in relation to the location of 
trunk infrastructure 
ldentify and prepare a map showing future Master Plans for: 

Road network including the proposed Kurasini Bridge 
Water rehabilitation project 

Overlay the future proposals on the existing infrastructure map to determine growth direction 
Relate the overlay to DSM and generalland use map 

From these objectives which also incorporate issues on SUDP it is clear that for servicing city 
expansion the infonnation requirements are overlapping with other issues such as urban transporta
tion and others. The infonnation requirements are therefore of a diverse character as to incorporate 
all relevant stakeholders and stress the need for an integrated approach of urban planning and 
service provision. Only incorporating allland servicing institutions can lead to effective urban 
planning. This leads to the following infonnation requirements (on 1:100,000 scale): 
* zoning and layout plans, 1979 Master Plan 
* land use map 
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* 
* 
* 
* 
* 

road master plan for 2010 
rehabilitation plan for water supply NUW A 
development proposals from TTCL, TANESCO 
existing road infrastructure 
land tenure 

The problem of land tenure was being covered by the Land lnfonnation System, which was 
unfortunately discontinued, which has been covered by paragraph 5.1.2. 

The above listed maps are purely for overlays to sensitize all stakeholders on an integrated ap
proach of planning and servicing. 

The werking group on the issue of city expansion focuses on city expansion with provision of 
infrastructure basedon cost recovery. This deals with detailed planning for new areas which leads 
to the following additional information requirements on large scale (1:2,500): 
* subdivision layout 
* ownership and popuiatien data on plot level 
* extent of development 

These data are being collected by field surveys, mtaa leaders and through community participation, 
as within the official institutions almost no information is available on plot level, like land tenure. 
As this land is on the urban fringes it faces rapid development, and therefore even the 1992 
detailed topographical maps need revision. 

3) Managing Surface Waters and Liguid Waste coordinator Mrs. Ndesamburo (DSSD) 

a) Pit latrine emptying and sullage management werking group 
The workshop in 1993 laid down the following output requirements for this werking group to 
fulfill: 

* 

* 

Prevention of water related diseases emanating form haphazard disposal of sullage/sewer, 
through improving pit emptying services and proper disposal 
Keeping environment clean i.e. out of overflowing sewage through implementation of the 
above key point and also improving accessibility to settlements to suit different technologies, 
and establishing residence location addresses 

In the pilot project to improve pit emptying services to solve the problem of sewage overflow in 
planned areas, especially those with high ground water table, the working group surveyed the area 
and determined the extent of the problem. This was foliowed by location map preparatien and 
coverage area determination 

Information already being used: 
* topographic 1:2500 maps for obtaining street addresses of customers and locating of undesir

able sullage disposal on plots. The project area for this is now Sinza, Kijitonyama, Mwanya 
mala, and is expected to expand to other areas. 

* 

* 

hydrogeological map (1:100,000). This one is neerled todetermine soil types and water tables 
for the whole city as to know and to advise what sanitary system is most suitable in a 
specific area 
regional sanitation percentage. This was determined for the last time in the late seventies, and 
therefore is moreover irrelevant to current situation. 

Additional information requirements: 
* locational percentages of city serviced with pit latrines, cesspit latrines, etc. on ward level. 
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* 

* 

The coordinator was unable to specify the exact use or relevancy. 
plot development status with regard to type of sanitation as to determine the accessibility of 
sceptic tank. So far no records are being held on accessibility and therefore emptying trucks 
have gone in vain in sullage collection. 
ward population density to determine capacity of waste stabilization ponds 

b) Sewerage upgrading and extension 
This working group had the following tasks: 
* To improve the environmental sanitation and reduce health risks in sewered areas. 
* Reduction of sewage overflow in areas near tronk sewers especially those in high ground 

table areas. 

* Reduction of the stage overload in the existing waste water treatment plants. 

As a result this working group has identified the areas which are faced with sewer under capacity 
and ageing problems and have made a number of proposals for development finance from govem
ment and donors (NIGP National Income Generating Programme, Japanese government). Objective 
is improving existing sewerage system & construction works. 
Information being used: 
* existing sewerage map 1:2500 ( covering City Centre, U pan ga, Kariakoo, Mikocheni, Orient 

* 
* 

Estate, Mwenge, Kijitonyama and some industrial and big institutions; obtained from DSSD 
and Ministry of Water; currently being updated) 
attribute information: pipe diametre, length, material 
map of pumping stations (does not correspond with reallocation) 

Additional information requirements: 
* ward population densities to determine the flow of sewage which is necessary for planning 

and designing treatment plants 

* street narnes 

* water supply map (1:2,500) as sufficient water supply is a precondition for sewerage this is 
needed. However for most areas this is very well known 

Extra information on sewerage cou1d be obtained from the joined billing system form DSSD with 
NUW A. This is a computerized billing system and contains data on customer names, addresses and 
their bills. 

c) Managing in dustrial effluent 
The goals of this working group were identified as: 
* control of industrial effluent pollution 
* Establishment of a data bank for reference and follow-up: 

data from organizations/institutions/ministries 
registration of the available data 

Information requirements: 
* list and location, and type of industries 
* amount and type of affluent discharged 
* presence of treatment plants 

So far the effluent discharge is either quantitative or qualitatively known. A survey was done, 
which only estimated based on the production process that certain effluents are disharged. However 
98 % has no treatment facility and of 2 % it is questionable. The last in depth survey was done in 
1987 todetermine the discharge on sewerage, storm water drains and was not reviewed so far. In 
addition to this a lot of changes are said to be going on. 
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4) Ooen spaces. hazard lands, urban agriculture coordinator Mrs Mtani (MLHUD) 

The city consultatien of August 1992 highlighted the need tobetter manage the open spaces, 
reereatien areas, hazard land and integrate urban agriculture into the city economy. Therefore the 
susequent working groups were formed. 

a) Open Spaces 
The working group main objectives include raising public awareness on the existence of their 
neighbourhood spaces so they may develop them, use them and proteet them against invasion or 
any intended land use change which does not conform withe general intersts of the community 
surrounding the area. A specific objective is to establish inventory report on the existing situation 
and provide maps at grassroots level showing open spaces in the community. 

Objective is establishing management system of open spaces at community level. 
lnformation requirements: 
* townplan drawings (1:2,500) to locate official open spaces 
* Topographical maps (1:2,500) to assess if they already have been invaded 
* monitoring of changes by physical inspeetion 

Constraint: Lack of working maps (subdivision designs) 
After the identification, which is said to be not so difficult, a management contract is pepared to 
proteet the open space on behalf of DCC, which is foliowed by discussion with Development 
Committee on how to use their open space. The monitoring is to be done by the residents. 

Current status on pilot projects: For Kinondoni district (Mwanyamala and Makurumla ward) the 
workis completed bath ground work and contact. For llala district (llala and Tabata Ward) the 
ground work has been completed, but contracts still have to be signed. For Temeke district (Mba
galla Ward and Ward 14) the groundwork is not yet done. 

b) Hazard lands: Main objective of this working roupis to establish criteria fortheuse of hazard
ous lands (flood prone, steep slopes and other waste lands) and propose environmental imprave
ment and control measures to limit human settlements risks in/from such areas. 

Specific objective: 
* Map out areas classified as hazard lands 
* Identify all hazard lands which have been eneroaebed by housing 

The 1979 Master Plan identified all hazardous areasin the city, but in reality these are not always 
hazardous. Currently the Land Use Unit from the Ministry of Agriculture identified the hazardous 
areas. The focus however is on Msimbazi Valley. For this area the 1992 topographical maps 
(1:2,500) have been updated. This area is to be zoned in grades of hazardness (according to altitude 
lines) to identify what development is to be allowed. In addition a detailed study (household 
questionaire) of Msimbazi Valley residents has been executed in 1992 and recently to identify the 
level of services, and willingness to participate physically and fmancially in upgrading of the area. 

Information requirements: 
* hazard lands map (1:100,000) 
* topographical maps (1:2500 or 1:10,000- 50,000) 
* detailed househeld information based on fieldwork 

c) Urban agriculture 
This group's aim is to maximise opportunities for the use of urban agriculture as a land manage-

49 



Appendices 

ment tool {for hazardous lands), environment impravement and income generation {poverty allevia
tion).A research team from UDSM completed a detailed study basedon aereal photographs {1992 
data) inside the city and in the periphery (1:100,000). A land use map was also added with land 
uses like farming. The research team is going to overlay this with soils map to identify the potenti
ality of urban agriculture. The infonnation was also neede to identify conflicts with city expansion. 

The following constraints have been observed: 
* non recognition of urban agriculture as a vitalland use activity within the urban structure 
* lack of coordination amongst institutions 

This leads to the following infonnation requirements: 
* 1:100,000 land use map 
* 1:100,000 soils map 
* attribute infonnation on current urban agriculture (from research team 

5) Pettv Trading and rnanaging the urban economy 

Dar es Salaam city bas long witnessed politica!, economical, social and cultural conflicts between 
infonnal sector petty trading, the DCC, established businesses, pedestrians and motorists. As the 
invaded premises are overcrowded and do not posses sanitary facilities they are causing environ
mental degradation and health risks to the public. However, the sectorengages about 1/3 of the city 
Iabour force and provides a demanded service at affordable prices and reduces congestien form 
CBD by bring consumer goods and services closer to residentlal areas. 

The SDP city consultatien held in September 1992 identified the management of petty trading as 
one of priority environmental issues requiring irnmediate attention in order to integrate them into 
the city economy. Therefore a working group was initiated in November 1993 to develop workable 
solutions to this problem. 1 

Amongst other achievements and goals this working group tries to achleve identification and 
development of suitable sites in the city centre, peripheral and specific market sites for petty 
trading. 

At the moment there are 3 district working groups. Their objective is to identify locations where 
petty trading can be located conveniently and acceptable. Locations are being identified by field 
visits and compared to the survey plans and townplan drawings. Councillors and Ward executive 
officers the propose the actual acceptable sites for which detailed plans are being prepared. At the 
moment there is no effective monitoring system of petty trading, which would require substantial 
fieldwork Monitoringalso seems to be difficult as 5 to 10 types of infonnal businesses are located 
on the same plot/location. Thereforee it is difficult to describe structures which makes mapping 
difficult. The GIS is identified to be useful for monitoring purposes, management, information 
dissimentation, and land use sensitizing for protecting open spaces. 

A constraint in the management of petty trading is that currently the townplan division does not 
make reservations for petty trading only. Also the legislation prohibits any informal acitivities on 
road reserves. An even larger constraint is that the impportance of petty trading is still not suffi
ciently recognized by decision makers in DCC, as non of the proposed sites have been approved by 
the councillors. 

The above information leads to the following information requirements: 
* survey plans I townplan drawings (large scale) 
* topographical maps, preferably 1:1000 scale for detailed proposals 
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* monitoring system of petty trading location and attributes like availability of sanitation 
Comment: most relevant information is collected during fieldwork 

6) Air Quality Managementand Urban Transportation coordinator Mr. Kitilla 

The two day consultalion on air quality management and urban transportation held on November 
1993 recommended that cross-sectoral, multi-institutional working groups be established to impie
ment the following 6 point strategy of intervention: 

a) Managing city centre parking 
The objective of this group is to increase parking supply coupled with improved parking manage
ment. It has identified new areas which could be developed as central car parles to supplement those 
in the CBD and integrating them with improved public transport system. 

At the moment 4 sheet maps covering the city centre and Kariakoo are being prepared. The current 
approach of privitization on this issue is to invite private companyies to indicate in a tender 
document proposal the number, size and design of the parking spaces. The management will be Ie ft 
to the companies. Nevertheless monitoring might be useful and would need large scale topographi
cal maps (1:1,000 or 1:2,500). 

b) Managing city centre congestien 
The objective of this working group is ensuring efficient and orderly (conflict free) traffic fow 
tagether with enhancement of traffic safety. lt has prepared proposals for city centre one-way street 
system (and cost estimates for implementation) has been approved by City Authorities. In addition 
they prepared a proposal on banning heavy duty vehicles entering the CBD. 

However the need is identified for a traffic congestien map, in which congestien is defmed as the 
ratio of capacity devided by current traffic flow. Currently this is known from an detailed JICA 
study prepared for the Ministry of Worles. A monitoring system will nevertheless be required. 

c) Promoting pubtic transportation 
The objective of this working group is giving greater priority to the use of public transport and 
impravement of the management of public buses to reduce conflicts and increase sustainable 
operations and access to public transport modes.lt has undertaken survey on bus routes and bus 
stops/terminals in the city region of DSM addressing relecation of some bus stands, impravement 
of existing and location of new bus stops/terminals, and geographical expansion of public transport 
system. In future survey on routing system, density of buses per route and bus fleet demand per 
route is planned. 

d) Improving road netwerking and stormwater drainage 
This working group is responsible for : 
* preparation of citywide stormwater I surface water rnains 
* safeguarding the existing stormwater drainage network and its extension to unserviced 

areas 

* ensuring that important roads essential for orderly and integrated city expansion are develope-
d /improved 

lt has completed mapping of stormwater drainage network in the city centre and Kariakoo area. A 
constraint was the reluctancy I unwillingness of some institutions to release data. For example the 
expenditure collected from the road toll by Ministry of Worles was not released. Future plan: Map 
all the flood prone areas in the city, prepare hazard land management plan in collaboration with 
working group. 
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e) Promotion non-motorized transportation 
This group is given the responsibility of ensuring wide use of non motorized transport. It is 
promoting the use of pedestrian ways and providing of trees for shading and proposed establish
ment of pedestrian ways. 

f) Monitoring air quality 
This working group is responsible for ensuring improved air quality in the city. To be able to 
undertake this task, the group bas got to monitor air pollution, undertake researches and then advise 
on strategies to be followed. Actlvities I initiatives with respect to monitoring air quality included 
detailed discussion with WHO/UNEP to include the city of Dar es Salaam in GEMS-AIR, negotia
tions with the Wazo Hili cement factory of reducing air pollution; and public education on the 
dangers of pollution.As there is no equipment to detennine pollutants, it is inactive at the moment 

lnformation requirements for the whole environmental issue: 

* 

* 
* 

* 
* 

* 
* 

* 

vehicular popuiatien (traffic counts, surveys, etc) at least for city centre (congestion' monitor
ing) 
road network with attributes (surface, length, capacity, current traffic intensity) 
ward population map to detennine acessibility of areas by determining road density 
= lengthof road network/population/1,000 or lengthof road network/area 

2010 road network master plan 
routing of buses, and siting of busstops (could be overlayed on the road network) for moni
toring and planning of public transport 
parking lots inventory for city centre (1:1,000 or 1:2,500) 
mapping of flood prone areas (1:100,000) and stormwater drainage network to ensure a 
systematic and linked way of tackling floods and increased life period of roads concemed 
accident reports from Traffic Pollee which could be overlayed on road network to determine 
dangerous traffic situations 

7) Solid Waste Management coordinator Mr Mwihawa (MWEM) 

The 1992 city consultatien identified Soldi Waste Management as priority environmental issue to 
be addressed immediately. After transformation the following 5 working groups remained: 

a) Privatisation working group 
This group aims at eneomaging the private sector to invest in equipment if a better service was to 
be provided. 

Achievements: 
* Refuse collection and disposal by-laws including Refuse Colleetien Charges (RCC) were 

approved by the Govemment and effective from Apri11994 

* 

* 

* 

MULTINET was contracted to collect refuse in ten city centre wards. lt also established three 
paying eentres for colleetien of refuse colleetien charges 
Impravement in refuse colleetien in city centre and city markets from 2% city wide to 75% 
for the area itself. 
However by April 1996 Multinet only collects refuse form 5 instead of ten wards and refuse 
collection dropped from 75% tosome 30%. 

Future plans: 
* RCC to be 1inked to the issuing of business licenses 
* Assist MUL TINET in establishing an alternative system of collecting RCC from residentlal 

premises; now house to house colleetien and by paying eentres 

* Increasing colleetien by covering 24 additional city wards 
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However a major constraint is the Jack of transparancy and accountability especially on information 
generation and communication, poor records on both waste and revenue collection leading to 
inadequate/unreliable data for decision making. 

lnformation requirements: 
* Wards map for presentation purposes (1: 100,000) 
* Population map by ward (1:100,000 or 1:250,000) to estimate waste generation 
* topographical maps (scale not determined yet) for siting solid waste colleerion points for 

inaccessible areas 

* refuse collection charges for monitoring revenues 

b) Establishing new landfllls 
This working group bas been concentrating on the siting, design and implementarion of sanitary 
landfills which are necessary for disposal of improved solid waste collecrion. This group already 
completed hydro-geological surveys for Kinzundi and Vigunguti land fill sites. Kinzundi bas proved 
to be a suitable place but due to delays in acquiring the land, the MLHUD bas allocated the place 
for different use. Additional locations have been identified at Kunduchi, Mtongani and Mbagalla. 

The information requirements for identifying sanitary landfills are as follows: 
* Current land use (1:100,000), to identify possible location and clue on compensation order 

(this is a landownership question!) 

* Topographic maps (1:100,000) for identification of actual situation 

However for actual identification of possible disposal sites the following criteria are being used: 
* presence and size of mad-made or natural deprations (quarrying of minerals/sands) to last for 

10 years refuse disposal 

* 
* 

presence of acquifiers, catchment areas or areas with high ground water tables 
availability of soil for cover of sanitary landfill 

* accessibility by roads for operation and maintance purposes 

* closeness to settlements to identify possible conflicts and minimizarion of transport 

This leads to additional information requirements: 
* road network (1:100,000) current and future 
* soils map of the region (1:100,000) 
* water tables (1:100,000) 
* location of deplerions with attribute information 

c) Community solid waste management 
This working group is to implement the strategy to expand colleerion network through community 
colleerion system and enable the DCC fleet to introduce services in peri urban areas which are not 
being serviced to date. Currently inadequate awareness on community's role in solid waste manage
ment leading to pointing fmger to DCC only. The approachhereis a demand driven approach in. 
which CBO's especially in inaccessible areas which are not served solve the solid waste problems. 
They will however need to be assisted in determining locations of refuse collection centres. 

This leads to the following information requirements: 
* Popwation by wards (1:100,000) todetermine solid waste generation 
* Topographical and road networks maps for identifying new refuse colleerion eentres 

d) Recycling working group 
This working group bas directed its efforts towards community composting, establishing a biogas 
(Takagas) plant and recycling. However not much is being done at the moment as there is a delay 

53 



Appendices 

of one year in acquiring the plot. Also on composting and recycling not much is being done, which 
might be supported by locational infonnation. Therefore no real information requirements have 
been identified. 

8) Community ln.frastructure Programme coordinator Mrs. Kimei (DCC) 

The projeet's long tenn objective is to alleviate poverty by increasing income and employment 
opportunities, as wll as the economi productivity an well being of community groups in Dar es 
Salaam by improving their living and economie conditions through the provision of infrastructure 
and services. This it to be achieved by: 
* upgrading neighbourhood infrastructure services and strenghtening community developemtn 

in selected urban settlements deficient in secondary and tertiary facilities. 

* using a demand driven approach and actively invalving the community in operatien and 
maintanance of basic services and strenthening the abilities of DCC and other land servicing 
agencies to collaborale with and support the communities 

* lmproving basic plot information and registration systems as an integral part of the project 
implementation, in order to accelerate settiement consolidation and increase revenue collec
tion. 

Therefore the following 9 areas have been selected of which the frrst two are started on. Project 
implementation of the other areas will start in 1997/1998. Selected areas: 
* Tabata 
* Kijitonyama 
* Vigunguti 
* Kigogo 
* Kinondoni Shamba 
* Buguruni 
* Mabibo 
* Mwanyamala 

These have been selected on the following criteria: 
* presence of strong CBO which has proved that it can organize and mobilize the people 
* located on hazard free land 
* close proximity to functioning tronk infrastructure 
* deficient level in neighbourhood services 

For each of these areas (currently Tabata and Kijitonyama) a community proflle is or will be 
prepared to provide the baseline data necessary to identify the existing situation, reconfinn the 
priority needs and monitoring and project management purposes. 

Process of community profile identification 
* First a topographical map ( 1 :2,500) of the project area is used to devide the area into 5 

neighbourhoods. These in turn are devided into areas with 9 to 12 plots, which provide 
managebie units. The ten cell system is not useful as they sometimens incorporate up to 100 
plots. 

* For each unit a representative is chosen who are trained on using the questionnaire. The 
interviews are then executed in which each representative collects the data for the unit.The 
results are retumed for analysis. 

The profile incorporates the following information: 
* people - population, employment, local organization 
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* 
* 
* 
* 
* 

access - road infrastructure/sewerage problems 
services - water, waste disposal, primary schools, secondary schools, colleges 
health facilites - hospitals, clinics 
open spaces - social actlvity, agricultural activity 
housing - roof, walls, floors etc. 

For this aspect no real demand for the GIS is indicated. However it may especially on this subject 
produce a very meaningful use as detailed data on small ar-eas are being produced. 

This leads to the following infonnation requirements: 
* populatlon distribution by ward (1:100,000) 
* hazard areas (1:100,000) 
* infrastructure (1:100,000) 
* large scale topographical maps (1:2,500) use indicated above 
* community profile; detailed spatlal and non spatial infonnation on small areas. 

9) Coastal resources Coordinator Mr. Kanza (interviewed Mr Maira, counterpart coordinator form 
DCC) 

The objective of these working groups is to identlfy critical environemntal issues and attain coastal 
management. This issue was formerly being coordinated by Mr Mango from the Natinal Land Use 
Planning Commission, but alleggedly he left due to pressure of his office and left the group with 
no coordinator. Therefor at the moment not much is being done. Currently Mr. Kanza is acting 
coordinator on this issue. 

In the consulation 5 issues where identified to deal with: 

* 
* 
* 
* 
* 
* 

sand extraction management 
lime and stone quarrying management 
beach management 
marine resources management 
salt extraction management 
mangrove 

Only on the firSt two issues working groups have been formed which are operational. These issues 
will be dealt with simultanously because of the big overlap. The mining of sand is a critical issue 
as it provides building materials for the expanding city, but at the sametime it is creating land use 
conflicts between land owners and the informal miners. In the 1979 Master Plan there were no 
provisions for mining activities, and also the Town and Country Planning Law of 1960 does not 
provide any regulations. 

Sand is now extracted in the river valleys, planned areas and further actlvities are planned in 
residentlal and industrial areas. The most important issue on this part is coordination between the 
involved stakeholders, to agree on appropriate siting, planning and management of mining areas to 
provide building matenals for the city and reduce conflicts. A consultalion is planned between July 
and October 1996 to agree on the neerled course of action. 

Currently three types of mining sites can be identlfied: 
* designated areas with mines 
* Potential areas suitable for mining 
* Mines planned for other uses 

On the sites not much information is being gathered as the focus is mainly on coordination of 
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planning between the stakeholders. 

This leads to the following infonnation requirements: 
* geological map (1:100,000) from Regional Mines Officer (MWEM) 
* land use map (1: 100,000) 
* road infrastructure for the whole region; to assess the accessibility and viability of the mining 

sites 

* 
* 

location of mining sites attribute infonnation 
Land use zoning plan (1:100,000) 

The systemized collection and presentation of this infonnation is essential for identification of 
possible areas and discuss the future use incorporating all the stakeholders. 

The monitoring of the location of the infonnal miners, especially in river valleys is difficult as 
these are not fixed to particular locations, but tend to move to other sites in the valleys. 
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APPENDIX K: LIST OF TOPICS 

In this appendix, the topics are stated that were used in the unstructured interviews with 
several key-persons of important institutions. 

Topics discussed with SDP management level, GIS core team, and coordinators: 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

opinion of current and future role of GIS within SDP 
relation and cooperation of SOP with DCC 
relation and cooperation of SOP with UNDP and UNCHS 
sustainability of SOP approach within DCC 
procedure and possibility of hiring local consultants 
critical success factors 
problems and successes of SOP approach 
data quality and availability 
infonnation needs for working groups 
organizational data constraints 
hierarchy within SOP 
desired supported functions of future GIS 
costs of GIS implementation 
additional advantages of GIS implementation 

Topics discussed with Ministry of Lands Housing and Urban Development 
* opinion on SDP 
* current approach of master planning 
* process of master planning 
* relation MLHUD and local government 

Topics discussed with DCC urban planning department sections 
* goals of the section 
* functions of the section 
* infonnation used and processed by the section: 

* 
* 

quality 
availability 
quantity 

main problems of the section 
personnel: 

number 
education 
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