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Summary 

The use of roofing tiles in the construction industry in urban Tanzania is growing rapidly. This fast growth 

leads to problems in the use of roofing tiles. Training of the construction workers and self-help builders 

who work with roofing tiles can solve these problems. But there is no proper training programme for roof 

til ing. 

The SOHD is the organisation in The Netherlands that advises on - and provides training for the use of 

sloped roofs. This study wants to adapt the training programme of the SOHD to the different socio

economical and physical/geographical systems in Tanzania. Therefore the Dutch programme is analysed 

so that the characteristics of the training programme can be compared to a virtual programme in 

Tanzania. To be able to make this comparison, the state of art of the Tanzanian technology setting is 

discussed. The result is a schedule based on the Dutch training programme by the SOHD and a tooi to 

"trans late" this programme to the Tanzanian technology setting. 

The roofing tiles factory TAMELT Ltd. in Dar es Salaam, Tanzania is searching for the methad of 

organising a training programme. This study provides a tooi for the translation of the Dutch training 

programme. lt also discusses a possible implementation of the tooi for TAMEL T 

The author hopes that better training facilities in urban Tanzania will lead to a better use of roofing tiles. 

This should lead to an impravement of the general apinion of the house owners about roofing tiles and 

consequently to an increased use of this high quality building materiaL 
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Introduetion 

This thesis is the result of a study that investigates the use of concrete roofing tiles in Dar es Salaam, 

Tanzania. For the preparatien of this work I carried out fieldwork in this city, during the period of 

September 1993 till March 1994. 

Tanzania has been a focal country for the Department of International Technological Development 

Sciences (ITDS) of EUT, Eindhoven Univarsity of Technology, where graduates dotheir fieldwork. The 

CICA, Centre for International Co-operation Activities, which is linked with the university, oftered me a 

graduation opportunity. One of CICA's projects is the production plant of concrete roofing tiles in 

Mbagala, Dar es Salaam. The factory is called TAMELT (Tanzanian Manufacturing Enterprises Ltd.) and 

produces tiles since 1993. The fieldwork was done in co-operation with this factory. 

After having returned to the Netherlands I first wrote a report for the Faculty of Building Sciences, which 

I finished in June 1995. This report is titled: 

'The use of concrete roofing tiles by small scale contractors in Tanzania 

An eva/uation of the problems and recommendations for improvements of tiled roofs" 

lt discussas the problems of roofing with tiles and elaborates on the technica! sides of these problems, 

viz. truss design and building details. 

However, many problems with the construction of tiled roofs do not have a technica! cause. As was 

found in the study of 1995, many problems point at a lack of insight of the smali-scale contractors and the 

self-help builders. With the concrete roofing tiles, a roofing material is introduced that requires a 

considerale technica! insight of the users (contractors and other builders). This has not been the case 

with the indigenous roofing materials or with the metal sheets, which are easier to use. In other words, 

the complexity of the technology that goes with the roofing tiles building method, is significantly higher 

than of most other roofing technologies. This situation asks for technica! training in the use of roofing 

til es. 

In this study I look at the Dutch training programme for roof tilers and investigate in which way 

adaptations should be made so that it can be used in Tanzania. In the schematic outfine of the study on 

the next page, the structure of this study is explained by giving the essentials for each chapter. 
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Chapter 1 : Damarcation of the Research Field 

Chapter 1 : Demarcation of the Research Field 

1. 1 Problem definition 
In a study by Tillie (1995), an extensive number of problems and constraints are discussed which occur 

during the use of roofing tiles in Tanzania. These problems are gathered and grouped according to the 
schedule: 

Conditions Design 

people general design 

building materials design details 

tools & equipment 

physical environment 

Materials 

strength 

measurements 

availability 

Organization 

checkpoints 
execution 
planning 

standardization maintenance 
treatment 

aesthetics 

porosity 

Figure 1: Til/ie (1995): Structuring the prob/ems with roofing ti/es. 

Technology 

capability 

functioning 

The study of 1995 first discusses these problems and gives recommendations. Then it elaborates the 

more serious building technica/ subjects, viz. timber truss constructions and detailed building 

engineering. The results are aimed at improving the building methad with roofing tiles. 

However, influencing the socio-economical side can also make improvements. One of the 
recommendations is that training and advice should be given to the ones working with roofing tiles in 

the construction sector (artisans, contractors and consultants). This training should be aimed at 
improving the quality of their work. Th is way the problem is defined for this study of 1999: 

PROSLEM DEFIN/TION: 
There is no proper training programme for roof tiling in Tanzania. 

1.2 Research Question 
The question that stands in the centre of this study is the following: 

RESEARCH QUESTION: 
How should the l)utch training prqgramme for roof tilers be adapted, to be applicable in the 
Tanzanian social- and physicaUgeó(Jraphical system? 

. . 

For the answer I will first need to discuss the following sub-questions: 
RQ 1: What are the characteristics of the training programme in The Netherlands? 

RQ 2: Wh at is the "State of the Art" in Tanzania at this moment regarding roof building? 

RQ 3: How can the two "States of Art" of training, be compared regarding the ditterences in 

society? 

1 



Chapter 1 : Demarcation of the Research Field 

RQ 4: How does the Dutch training programme have to be adapted, for use in Tanzania? 

RQ 5: What is the purpose of a training programme for roof tilers in Tanzania and how can it be 

implemented? 

To answer these questions the following four research steps are described: 

Research steps: 

i. Analysing the existing Dutch training 

programme for roof tilers in The 

Netherlands. 

ii. Analysing the existing situation in Tanzania 

concerning training and education in the 

building sector. 

iii. Adjusting the Dutch training programme to 

the situation in Tanzania, considering the 

different socio-economie and geographical-

physical systems. . 

iv. Making suggestions for implementing the 

adapted programme effectively in Dar es 

Salaam. 

Objectives: 

i. to understand the contents and objectives of 

the Dutch training programme. 

ii. to understand the existing situation in 

Tanzania so that improvements can be 

made where they are needed. 

iii. to be able to make a successful 

transformation of the Dutch training 

programme to one applicable to Tanzania. 

iv. to help introducing the training programme 

for Tanzania effectively (for the right people, 

in the right place, with the right means and 

possibilities ). 

Resulting from the problem definition and research question is the objective of the study: 

OBJECTIVE OF THE STUDY: 

To adaptthe Dutch training programme to the different socio-economical and 
physical/geographical systems in Tanzania. 

1.3 A Theoretica/ Framework 
Because this study does not only consider the technica/ problems in the use of roofing tiles, a 

theoretica! framewerk is introduced that will look at a wider group of influences, besides the technica! 

on es. 

In a society, any production system (for instanee a factory producing roofing tiles) is influenced by the 

geographica/- and physica/ system of that society. Th is system is characterised by variables such as 

infrastructure and population, elimate and geographicallocation of the country. The production system 

is also influenced by the social system concerning polities, education, economy, history etc. 

2 



Chapter 1 : Demarcation of the Research Field 

society 

Geographical & 

Physicol System 

- populotion 

- infroslructure 

- elimale 

Figure 2: The functioning of a production system within the society 

Sociol System 

- polilies 

- educolion 

- economy 

The functioning of a production system within a national setting is delineated in the figure above. 

GEOGRAPHICAL & PHYSICAL SYSTEM 

Characteristics of the pop u lation have an influence on the production system in terms of the number of 

peop/e workingin the construction sector and the age of those people. We can also mention the 

participation of men and women and the geographica/ spreading of people over the country. For the 

construction sector these characteristics are important. Two examples: The people working for a 

company based in Dar es Salaam will mostly never work in Arusha and vice versa. Abundant and 

cheap /abourwill not contribute to mechanisation of process techniques in the construction sector. 

The elimate in Tanzania has an important impact on the production system. Tanzania is located in the 

trapies and the high temperatures, especially at the coastal areas, require different techniques and 

building systems in the construction sector. 

The infrastructure is another important aspect of influence. Almast all industries heavily depend on 

materials and products that have to be shipped, railed or driven. Th is influence of transport of roofing 

tiles is important for a roofing tile company because the casts are high. 

Another influence of the geographical system is the availability of natural resources. lf nature does not 

provide the lime forcement production, it will have to be imported. lf there are no good clay grounds in 

a region, bricks and tiles can not be burnt. 

SOCIAL SYSTEM 

Same influences politics may have on the production system: Regulations for mechanica! calculations 

are imposed by the national government. Building permit are issued by municipal government. 

Requirements for fire proteetion are imposed by the municipal fire department And many more. 

3 



Chapter 1 : Demarcation of the Research Field 

A very important influence regarding the quality of tiled roots, is the influence of education. Not all 

workers have enjoyed education and many more haven't had a technical background. This is an 

important cause of the many problems in the tiled roof construction. 

The economical influences on the production system are obvious. Entrepreneurs have to be willing to 

invest their money. Roofing tiles are more expensive than corrugated iron sheets, but we see that at 

this moment many people are willing to pay more for a higher quality roof construction. Especially in to 

the north of Dar es Salaam there are a few new residential areas where the majority of the houses is 

built with roofing tiles. 

Figure 3 shows the enterprise as a transformation process. ft transfarms INPUT into an OUTPUT by 

means of four components: technoware, orgaware, inforware and humanware. 

The Technoware includes all physical facilities necessary for the transformation process, such as 

equipment, machinery, and factory-buildings. The tools used by a contractor differ per company. The 

bigger the contractors company, the more equipment it will have at its disposal. Smali-scale contractor 

firms mostly do not have any benehes and other machinery but they only make use of carpentry hand

tcols like saws, chisels, hand planes, files, rasps, clamps, squares, hammers, measuring tape, pencil 

and rule. 

Humanware includes all acquired abilities of the employees, necessary tor the transformation 

process. Education increases the influence of humanware. 

lnforware includes all information (facts and figures) required for the transformation process. 

Orgaware includes the organisational framewerk tor the transformation operation. 

sectoral setting 

natural resources------. 

technology 

enterprise 

Figure 3: The enterprise within the sectora/ setting. 

When the roofing training itself is seen as a "production system" it is represented in the tigure by the 

enterprise. The "input" is the souree of the information used in the training and the training facilities. 

The "output" (product) is the training itself. 

In figure 3 is indicated that in a secteral setting (e.g. the construction sector), the functioning of an 

enterprise (e.g. contractor company) is influenced by the natura/ resources and the techno/ogy 

infrastructure. The technology infrastructure consistsof the R&D organisations, educational institutions 

and all other actors from the secteral setting of a production system. These are shown in figure 4. 

4 



Chapter 1: Demarcation of the Research Field 

Technolog:y Infrastructure 

R & D Organizations 

11 

Figure 4: The Technology lnfrastructure influencing the enterprise. 

On the left side the influence by the International Technology Transfer (I.T.T.) is indicated. This 

influence needs to be added because up to now we have only looked at the production system within 

a society. Other societies influence the technology infrastructure by means of technology transfer. 

For example: hatched in figure 4 are the educational institutions that influence the humanware of the 

enterprise. 

lf we consider the problem definition of paragraph 1.1 in this theoretica! framework, we see the 

following. For Tanzania we find that there is no Vocational Training Centre for roof tilers! Th is must be 

regarded as an insufficient technology infrastructure. As is indicated by Tillie (1995) there is a need for 

training of roof tilers and the current educational infrastructure does not fulfil that need. 

On the nationallevel we see that most people have enjoyed primary education, but secondary 

education or vocational training is only given to a small group. One of the reasons for this is that 

education is expensive and most people will start working at an early age. This way, the production 

sectors (roofing tiles factories and contractor companies) have the taskof education on the site. 

1.4 The Research Instrument 
From the theoretica! framework evolves that if we compare the Dutch training programme with a 

programme for Tanzania, we will find differences. Some examples see note 1 on page 7 C). 
To make these differences visible, a research instrument is defined. This is the link between the 

theoretica! framework and the training program me. lt consists of the aspects of the theoretica! 

framework that determine the differences between two training programmes in different societies. The 

cause of differences between the two training programmes is searched. In chapter 3 these causes will 

be discussed. 

When the cause of possible differences between the two training programmes is found, it is possible 

to delermine the adapted programme for Tanzania. However, to make the various items of the training 

discussible, first a group of aspects of the training items is given. Each item of the training has several 

properties that will be discussed with help of the research instrument. These properties are found by 

asking the following questions for each item of the training: 

What is the training item about? contents 
What is the souree of the information used in the training? souree 

Who needs training for this item? 

What is the objective of the training item? 

How will the training be organised? (Which method?) 

5 
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Chapter 1 : Demarcation of !he Research Field 

Who will be responsible for the training item? (Who teaches?) 

How can the quality of the training be controlled? 

These 7 items are elaborated in the secend endnote.2 

teacher 
quality 

Example: A training item is: "The regulations of the Housing Act and their influence on the use of 

roofing ti/es". This item differs in bath societies because of the different politica! system. lf we visualise 

this schematically we find the following figure: 

POLITICAL SYSTEM 
•• .. ••

4 
• , IN THE NETHERLANDS 

..... · .. . . 
... .,"4' .. 

•A ., ;. • ~ .&' 

. '! 'A. 

-~ .. . ·., E .. 
·f •. ;. . . ()) 

..... .• 

· .. 
·.. . . .. 

.. o· .. • .. .. 
. · .. ·.· .. 

content of training Item 

souree of informalion 

target group 

objecllve 

melhod & organlsatlon 

training bywhom? 

Figure 5: Research Instrument. 

There are three steps to fellow in this figure: 

DIFFER.ENCE1 

DIFFER.ENCE 1 

DIFFER.ENCE1 

DIFFER.ENCE 1 

DIFFER.ENCE1 

DIFFER.ENCE1 

DIFFER.ENCE 1 

POLITICAL SITUATlON 
IN TANZANIA 

. . 
d. 

.· .. · ·. 
content of training Item 

souree oflnformallon 

largel group 

method & organlsallon 

training by whom? 

·.. . : 
.. ·.a' 

. .. • . 
. . . 

. . . . :..· ... ~ 
E 
()) . ...... .. . ·-;4 ·~ 

C> . . 
c . . • .. . 
c . . . . .. 
co 
L. 

• ... 

There is a ditterenee in politica! system between the two societies! DIFFERENC .. 1 (exclamation mark) 

The politica! systems bath influence the training item "Explanation Housing Act". 

As a result, some of the seven variables of a training item may differ. DIFFERENCE ? (question mark) 

1.5 Methods used for the research 
There are several methods used for the study. In the first place the fieldwork consisting of visits to the 

relevant organisations in Dar es Salaam. 

Fieldwork in Dar es Salaam 

The objective of the fieldwork was to gather all the information needed to better understand the 

problem and find out the state of art of training and education in the building industry. Therefore 

different organisations that are relevant for this subject were visited. The BRU, Building Research Unit 

has a lot of information about the construction industry. The TBS, Tanzania Bureau of Standards and 

the NCC, National Construction Council have a lot of information on the building materials. In the 

NBAQSBC 1 the building contractors and architects are organised. 

In the Netherlands I used literature and the Internet for more information on the research problem. 

Besides the situation in Tanzania, the study also discusses the existing training programmes in The 

Netherlands. Therefore the Dutch educational facilities are contacted of which the SOHD is the most 

relevant. Among ethers, the training programme of the SOHD was used as a start for the Tanzanian 

program me. 

1 
NBAQSBC, National Board of Architects, Quantity Surveyars and Building Contractors. 
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1.6 Conclusions 
With this study the author has the intention to use the Dutch training programme for roof tilers in 

Tanzania. Therefore the programme needs to be adapted to the ditterences in society between The 

Netherlands and Tanzania. This adaptation is done according to the theory that a production process 

in a country is influenced by a social system and by a geographical- and physical system. The training 

programme is also influenced by the ditterences in technology infrastructure. The research instrument 

links the theory and the training. Therefore the training is split up into many training items which all can 

be described with seven variables. The influence of the two different social systems and 

physicallgeographical systems on those variables result in ditterences in training programmes. 

In chapter 2 the Dutch programme is discussed and in chapter 3 the State ofthe Art of the Tanzanian 

construction industry related to roofing tiles. 

In chapter 4 the Dutch Training Programme is adapted to the different social and geographical 

physical situation. Chapter 5 discusses the implementation of the adapted training programme in 

Tanzania. 

NOTES: 

1 
Examples based on different influences are the following: 

1. lf we look at the training part "Building Requlations & Procedures: municipa//and allocation", the target group will be 

different in both societies. In the Dutch training this is an important item because the costs involved are high tor the 

principal. In Tanzania there are no costs involved in purchasing a building plot. The ground becomes the principal's 

property at the moment he/she starts building on it. So there is a ditterenee between the contents of this subject in both 

training programmes. This ditterenee can be ascribed to a different politica/ system (under the social system). 

2. An example trom the group "Measuring and Geometry" is that in the Netherlands the "S.I." (Metric) system is used 

(millimetres, metres, etc.). This is the only system that is used in the training. In Tanzania the "Imperia!" (British) system 

is used along with the "S.I." system. This makes it inevitable for the training to discuss both systems. This ditterenee can 

be ascribed to the history of the country (also part of the social system). Tanzania has adapted the imperia! system 

under the rule of the British (1919-1961) and it has sustained until today partly because of the many lndians living and 

working in Tanzania, who had al ready used the imperia! system in India. 

3. In the group "Timber and Timber Constructions" the use of timber in both countries differs. Therefore the training a bout 

this subject also differs. In Tanzania we see that the construction timber is not graded. This is the cause of many 

construction problems. This ditterenee may be ascribed to the different technology infrastructures. Many actors like 

TWICO, Tanzania Wood lndustrial Corporation and on the "demand"-side the contractors are obviously not fully aware of 

the importanee of grading construction timber. 

4. A last example is a ditterenee between the Dutch and Tanzanian situation basedon the geographical-physical system. 

2 

The roads in Dar es Salaam are in a bad shape. Transport of clay roofing tiles is difficult because there is a significant 

loss of tiles. Concrete tiles are stronger and have therefore gained the trust of the clients. lf the infrastructure were better, 

the use of clay tiles would probably increase. 

Training Contents 

The subjects discussed under an item may differ in two societies. Some examples: regulations are different in every country. 

Building matenals available at the market are different in every country. So the item will still be discussed in both programmes 

but the contents are different. 

Sourees of the lnformation 

The information about the items of the training comes from the actors in the construction sector. For regulations about the 

minimal requirements of the roof trusses, the National Building Legislation (Housing Act) should be advised. For new building 

materia Is, the suppliers should be advised and for technica! building subjects, a contractor company could be the proper 
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souree of information. 

Training Target Groups 

The organisations that logether form the technology infrastructure all have different training needs! For instanee the material 

suppliers need to know what different sorts of tilesaroofing tile factory like TAMELT produees. They do not need to knowhow 

to read the architectural drawings. These different needs are indicated in the research instrument. 

Training Objectives (Resultsl 

Does it eventually imprave the quality of the work? In relation to the theoretica! framewerk the training objective is to 

strengthen the Technology infrastructure by increasing the technological knowledge and skilis of the actars coneerned. 

Training Methad & Organisation 

Some questions for this subject are: 

How is the training part organised: theory or practical? 

Where is the training given: in a training eentre or at the building site? 

How big is the group of trainees? 

Is the training fora eertain group (only artisans) or mixed group (artisans and architects etc)? 

In what period of time should the training be given? 

What are the casts of the training? 

Training by Whom 

Who gives the training? This may be a persen from the souree of the intermation (guest speaker). But it can also be someone 

fully attached to a Vocatienar Training Centre. Or the training is given in co-operation with a contractor company, which makes 

the contractor or foreman responsible for the training. 

Qualitv of Training 

Quality of the training is determined by the quality of the subjects that are dealt with in the training. Is the training material 
sufficient? Is the material reliable (souree)? Is it up-to-date? The intermation changes in time. For instanee Building 
Reguiatiens are adapted every tew years. The training should constantly keep up its intermation sourees! 
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Chapter 2: A Training Programme for RoofTilers in the Netherlands 

2. 1 Introduetion 
In the previous chapter I have set the theoretica! background for this study. I will now discuss the 

training programme in The Netherlands. 

Research Question 1: What are the characteristics ofthe training programme in The Netherlands? 

The subjects that are discussed in this training program are often as relevant in Tanzania, as they are in 

the Netherlands. But in many cases they can only be applied in Tanzania, if they are adapted to the 

different physical and socio-economical situation. In this chapter I will discuss the Dutch situation and 

the contents of the most exhaustive training programme, viz. that of the SOHD. Some of the other 

organisations in the Netherlands that are related to the roof industry are RBB, one of the biggest roofing 

tile factories that in the past had training facilities at the factory site. These facilities have stopped and 

are taken over by the SOHD. VEBIDAK is an organisation that mainly works in the industry of flat roots. 
Flat roofs are not regarded in this study since the technologies (materials and working methods) are 

totally different. This also applies to the BDA (Bureau DakAdvies) "Bureau tor Roofing Advice", which 

advises contractors and architects on technica! topics and which also tests roofing materials (with 

certificates). 

Some of the characteristics of the Dutch national technology setting in short are: 

Geography; a country in (highly developed) western Europe, no mountains, good infrastructural 

facilities (harbour, railway system with a good conneetion to Germany, France and other countries). 

No natura! disasters (no earthquakes, no volcanoes, no hurricanes) 

Historv I Government I Polities: Democracy with many varying politica! parties. High degree of 

freedom. 

Economy: Enormous built-up of economie activities since World War 11, with emphasis on trade. The 

size of the construction sector is very big (>10 %) compared to the 0,8 % employment in the 

construction sector in Tanzania. 

Education: The educational system is highly admissible for all people (all ages, all income groups, 

and every region of the country). 

Some of these characteristics will be used to make the comparison between the Dutch and the 

Tanzanian training programme. 

2.2 The Dutch Training Programme 
For the sloped roofs (with roofing tiles), training is given by the SOHD (Stichting Opleiding Hellende 

Daken) (Foundation Training Sloped Roofs). This foundation is part of the Foundation for Vocational 

Training in the Building Sector, (SVB, Stichting Vakopleiding Bouw). On the committee of this 

organisation are manufacturers of roofing materials and roofing contractors. So a lot of expertise is 

covered by the organisation. 

The objective of the organisation is to fulfil the need for qualitative personnel for the industry and to 

improve its image. Wherefore, the most important tooi is education. But the SOHD also works in several 

other fields worth mentioning, viz.: 
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training for lower and staff personnel 

research into training needs 

evaluation of the existing training & development of new study material 

research into the results of training 

reeruitment of new personnel for building companies 

information souree for many actars of the building sector 

The financial resources of the SOHD are the fees for training and recruitment, grants by building 

companies and subsidising by the state. 

2.3 Training for Whom? 
Training by the SOHD in the Netherlands is given to lower and staff personnel of roofing contractors. 

The different training courses are meant for employers and employees at all levels of the organisations. 

This means that training is given to the artisans (employees of roof tiling contractors), but also to 

managers (logistics, motivation, and communication). The SOHD also organises information evenings 

for contractors and employees and she is represented at special events (Annual Building Fair etc.). 

So in the first place training is provided for the employees of roofing tile contractors. But the capacity of 

the organisation is also used for informing other actars in the construction sector, such as architects, 

engineers, producers & suppliers and other educational organisations. 

NOTE! The Tanzanian training programme is aimed at improving the quality of tiled roofs in Tanzania. 

Therefore it only looks at the training of the people who actually build the roofs, viz. the artisans (mostly 

carpenters) working for contractor companies. 

2.4 Contents of the Training Programme by the SOHD 
The SOHD provides several different training programs of which just some will be applicable in 

Tanzania. The courses can be divided into 2 groups. There is job specific training and general training. 

Job specific training courses are: 

Roofing Details Working with Lead 

Fibre-Concrete Slates Working with Zinc 

The general training consists of the following courses: 

Safety, general Social Skiffs & Communication l 
i First Aid 

···········································································································t······················································································································································································································· 

Safety tor Managers I a tew more courses on Safety and Quality Certification · 

The course TILING (hightighted), is a course in which the basics of roof building are 

explained. Other courses are meant for specific situations, such astheuse of lead 

(photo) and zinc in roofing details. In the case of Tanzania, the most important start is 
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training in the basics of roofing with tiles. More specific courses may follow in the future, but are not 

discussed in the context of this study. Not all the training that is given by the SOHD is relevant for 

Tanzania. Slated roots are not built, or only on a small scale and isolated roof elements are not used in 

the designs in Tanzania. However, this does not imply that thesesubjectsneed not to be discussed. In 

the general course TILING, all the basics are discussed of roofing. Discussing the why and how of 

roofing elements will clarify the physical aspects related to them and that is useful to everyone 

concern ed. 

2.5 Contents of the Theoretica/ Part of the Training TILING 

2.5.1 Organisation of the Course 
In the first place the scholars should possess the necessary items for the theoretica! part of the training, 

viz. a calculator, triangle, pencil and rule. For the practical part they should take a saw and a few more 

hand tools. Arrangements should be made for the safety measures during the practical part of the 

training: for instanee mouth dustcaps and goggles for cutting the concrete tiles. 

Organisational arrangements for the training imply: 

costs of the training (paid by the trainee or the company he/she works for) 

costs of the materials (included in the fees) 

organisation and duration of the training (depending on the course: ranging from one evening to 

courses spread over a few years) 

acknowledgements ( certificate) 

The certificate scholars receive after having completed the course successfully, is an important 

incentive. This certificate is acknowledged in the branch and impraves their chances on the 

employment market 

2.5.2 Contentsof the Training 

The training TILING is now discussed shortly in the way it is discussed in the Netherlands. In the 

following chapters I will use this as a basis fora training programme for Tanzania. 

1 Building Process & Building Procedures 

The building process: participants, relations, procedures and organisation differ for each building 

project. In the course is discussed who the participants are, their responsibilities and duties. This 

should be clear to all participants, from initiative stage (principal) to execution stage (contractor). 

The building procedures also imply the legal sides to the building process, from national level 

(National Building Legislation) to municipal level (Municipal Land Planning). And also on project 

level: Building Permit, site registration etc. All of these items are discussed in the Dutch training 

and should be part of the training in Tanzania toa. 

2 Building Regulations 

The objective of building regulations is to determine the minimum quality of built constructions. For 

roof constructions, these building regulations set rules for noise reduction, mechanica! properties, 

fire resistance, vermin control, heat isolation, taxie materials, air circulation, etc. A roof must fulfil 

requirements concerning all of these aspects. The constructional safety also requires that the 

roofing materials are properly fixed to the construction underneath in case of storms. And that the 

roof is built according to the constructional calculations that were made in advance. 
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3 Roof Shapes 

Different roof shapes ask for different techniques in tiling. For the roofs in the figure, there are 

different architectural details for each roof shape. Most roof shapes are possible to make with 

roofing tiles but there are restrictions! In the training the students should be taught how to make 

those proper details. In the practical part of the training the students will have to make the details 

themselves. 

We will see that in Tanzania some roof shapes are more popular than others (see chapter 4). 

4 Measuring and Geometry 

A good knowledge of geometry is indispensable for roof builders This is very important for the 

prefabrication (on the ground) of timber trusses, valley gutters and angle ridges. 

Geometry is nat only important for the timber construction but also for placing the roofing tiles. The 

number of roofing tiles depends on the size of the roof (width and height). This size should be 

adapted to the type of tile that is placed on the roof because every tile has its fixed werking width 

and height. 

5 Reading Architectural Drawings and Specifications 

Contractors mostly work from architectural drawings. Therefore it is important to educate tilers in 

reading architectural drawings. Drawings and specifications give the materials from which the 

building will be made, the quality of those materials, payment agreements, directives, etc. Werking 

with scales (dimensions) of the drawings needs special attention. 

6 Building Physics 

The roof and walls are the building elements that loose most heat in wintertime. Therefore special 

attention should be paid to the physical aspectsof the roof construction. But Physical aspects also 

imply noise, light and air humidity. Here toa it is important to notify the differences between the 

Netherlands and Tanzania. 

7 Timber & Timber constructions 

Two very important subjects: The timber and the timber roof 

construction including jointing techniques. 

Timber comes in different grades. Each grade has another purpose in 

the building industry. For instanee timber with few knots is of higher 

quality and therefore used in constructions. Timber is graded 

according to Standards set by the National Bureau of Standards. In 

The Netherlands, this is done by NEN or a foreign Standard is used 

(Germany: DIN) 

The roof construction that is used in a design differs for each design. A 
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whole range of timber trusses is applied in architecture, each with a 

different purpose. Variables in this choice are mechanica! loads, wind 

loads, roof pitch, available timber, span of the truss, etc. 

The variety in joining techniques is enormous. In timber constructions 

many different ways of joining can be found (see figures below) from 

nails to especially developed steel joining tools. 

8 lsolated Roof Elements 

A relatively new technology of making a roof construction is by isolated 

elements. These elements cover the whole span from gutter to pitch at 

once. They are used on large scale in The Netherlands because of the advantages of fast 

assembly and good heat isolation. In the course of the next year, this subject wil I become a training 

course on its own, because of the enormous growth of this building element on the Dutch market 

9 Concrete Roof Tiles 

A few basic knowledge subjects are discussed: the history of cement and concrete roofing tiles, the 

different sorts of tiles (concrete, clay), the fabrication of tiles, the quality of the tile (strength, water 

resistance), functioning of the tiles (how to use the tiles). An important part of the training is 

teaching how to make building connections like the ones indicated in the figure. Same examples 

are given in the figures below. 

10 Ceramic RoofTiles 

The sameitems as for concrete tiles are discussed. The differences.are explained between the two 

sorts of tiles. 

11 Roof Tile Fixing 

Why to fix tiles? Damage results of the past. Wind (pressures and suction) on 

roofs 

Calculations according to the NEN 6707 (Dutch Standard) of how the tiles 

should be fixed to the battens. Nails or tile-hooks for different roof shapes. 

12 Roof Penetrations 

Roof windows, chimneys, air-ventilation shafts etc all may penetrate the roof. 
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See the tigure tor an example of a special roof product for ventilation. Making a 

roof window in an existing roof aften implies leakages as we can see in the 

photo (13), where the plastic foil is not used properly (water still runs under the 

til es at the edges ). 

13 Roof Foils 

Roof foils are mostly used as extra proteetion against rain and snow. The foils 

are normally unnecessary if details are properly made. But in places of the roof 

where there is a big chance of leakage, foils proteet the roof. This is the case in 

valley gutters and on top of roof penetrations 

14 Organisation of the Works 

Work relations on the building site. These should be well understood for everyone entering the site! 

Work organisation: Responsibilities on the building site are described in "uniform administrative 

conditions". (U.A.V.: Uniforme Administratieve Voorwaarden). The main contractor is responsibis 

tor the actions of his sub-contractors (among which the roofing contractor). Safety is one of the 

main objectives of clear responsibilities. many accidents in the past could have been avoided if 

responsibilities had been more obvious! 

15 Tools and Machinery 

Tools and how to handle them. Every activity has its own tools. Tools include 

safety-tools such as the helmet. Electrical tools used by roof tilers are for 

instanee the grinding machine for cutting the tiles. 

Machinery: An important part of the machinery used is the elevators for the 

tiles and scattolding for higher buildings (photo: the easy way of placing tiles on 

top of unreachable roots) 

16 Safety 

Safety measures for the people working on the building site are about the 

following items: 

eye proteetion 

hearing proteetion 

skin proteetion 

head proteetion 

breathing proteetion 

- feet protection. 

Safety measures concerning the work on the building site on the roof. The 

roof is the most dangerous place on the building site! In the figure you see a proteetion trom falling 

off the roof. Th is rail is fastened to the wall. 
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2.6 A Training Programme Schedu/e: Appendix 1 
In the previous paragraph 16 training subjects were discussed shortly. Under each subject a number 

of training items can be given. Th is is done in the Training Programme Schedule of appendix 1. Th is 

is an important schedule for this study since it links the theoretica! framework and the training 

contents. In each row of the schedule a training item is given belonging to one of the sixteen groups 

of § 2.5. The variables of the training items as discussed in § 1.4 are given in the last columns, 

(content; information source; target group; objective; method & organisation, trainer and qua/ity). 

With help of this schedule it is possible to explain differences in training programmes between 

different societies. lt will be used in chapter 4. 

Example: line 2.6: Minimum Requirements as part of the Housing Act 

The various items under 2.6 are all influenced by the politica! situation in a society. lf there is a lot of 

government control over the execution of building works, the item will have to be discussed extensively 

in the training programma. However, if the control only exists on paper but is not implemented, as is 

aften the case in developing countries, the item will not be regarded important for the training. I believe it 

should still be discussed, but a trainee will in the first place be interestad in learning what he/she can 

use on the building site. 

Conclusion: For this item the cause of differences in training in two societies, lies with the politica! 

system. 

The result is a different set of variables tor this training item, (content; information source; target group; 

objective; method & organisation, trainer and quality). 

2. 7 Conclusions 
In The Netherlands there are a lot of different training courses for different roofing subjects. These 

courses cover different fields of the roof construction sector. In this study, only the general training 

course is considered. For the purpose of this study, which is to eventually imprave the quality of tiled 

roots, only the people working on the construction site are considered viz. the contractor employees 

and self-help builders. 

The training "TILING" by the SOHD discussas a great number of varying topics of general nature. 

The sixteen subjects that are discussed cover a braad field of training items. These items all have a 

set of variables that determine how the training item is discussed. This set of variables will differ in 

each society as aresult of the different social and geographicallphysical system. 

In the next chapter the social and geographicallphysical system of Tanzania willlead toa discussion 

of the "State of Art" of the Tanzanian roof construction sector. 
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Chapter 3 : Roof Tiling in Tanzania: State of the Art 

3. 1 Introduetion 
The previous chapter discussed the training programme in the Netherlands. But the subjects as 

discussed in §2.5, are related to the Dutch construction industry. For example, the venti/ation tile in item 

12, is not available in Tanzania; it is not produced locally nor is it imported. You may be able to find one 

or two, that have been imported by a foreign company copying a western building design, but the tileis 

not as common on the building materials market as it is in the Netherlands. Another example is the 

machinery in the photo of item 15 (for placing tiles on top of a roof construction), which is not as 

available on the construction market in Tanzania as it is in the Netherlands. The costs of renting such 

equipment for a building project are not economically feasible considering the cheap manual Iabour that 

can be hired to do the same work. So we come to the second research question: 

Research Question 2: What is the State ofthe Art of roof building in Tanzania at this moment? 

In this chapter, the state of the art of the Tanzanian building industry is discussed which looks at the 

building materials, technologies, building process and organisation of the building sector in Tanzania. lt 

also looks at the influences of the social system and geographical/physical system on building with 

roofing tiles in Tanzania. The objective of this chapter is to delineate the situation in Tanzania, which 

makes it possible to indicate the ditterences with the Dutch situation. 

This chapter makes use of the data on the national technology setting in Tanzania given by v. Egmond

de Wilde de Ligny1 in her thesis. She describes the state of the Tanzanian history, economy, educations 

and other institutions by means of data from various sources. These tables are attached to this report in 

appendix 2. 

3.2 Roofing in Tanzania: Building Materials & Technologies 
-+ RURAL 
In the rural partsof Tanzania, "indigenous building" as discussed by Mathey, K. 2 is most common, with 

thatch, grass, clay and branches as building materials. In Morogoro region for instanee the houses 

covered with thatch, grass or leaves make up 78% of the total of houses 3
. The technologies used are 

learnt by experience in family or tribal relation. The designs are copied from existing housing and 

originate either from tribal architecture or from the use of new materials like metal roof sheets and 

cement. The houses are mostly built with help of the family or neighbours because the skilis needed do 

not require specialists. The building method is strongly influenced by the conditions in which the work is 

1 E. v. Egmond-de Wilde de Ligny: "Technology Mapping for Technology Management", PhD. thesis, 
TU Delft, 2000, Delft; University Press, Delft. 

2 Mathey, K. 1985, Ecological Aspectsof Appropriate Technologyin Building Construction for Different 

Geographical Regions 

3 Source: TBS, Tanzania Bureau of Statistics, Ministry of Planning & Economie Affairs, "Living 

Conditions in Rural Area's of Morogoro Region", Dar es Salaam, December 1992. 
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done. The houses of the Chagga tribe are made out of a framework of flexible wooden poles that are 

then covered in thick layered grass trom top to bottom. The thick grass walls tunetion as insulation trom 
the cool elimate found on the Kilimanjaro mountain, where the tribe lives. 

-+ URBAN 

A common urban building method consists of concrete blocks for inner and outer walls and foundations, 

with metal sheets as roof-cladding material carried by timber pieces of softwood. The skilis and technol

ogies for this construction method are not very complicated except for the production of the concrete 

blocks. These are mostly made on the site. Cement, sand and water have to be mixed in the right 

proportion to get the required strength of the blocks. For this job mostly someone is attracted who has 
experience, a mason. The designs are often very simple one-storey houses with a shed roof. 

The ditterenee between rural and urban building is also reflected in table 1 in which the distribution of 

households is given by roofing materiaL The main conclusion that we can draw trom these data is that in 

the rural parts of the country the indigenous roofing materials with 85%, dominated the "new" roofing 
materials with only 15% and in the urban area's the situation was just turned around. 

Urban (%) Rural (%) Mainland .. (%) 

thatch 13.6 73.0 69.7 

mud 0.9 11.5 10.9 

14.5 84.5 80.6 

concrete 2.7 0.7 0.8 

metal sheets 76.7 13.1 16.7 

other (including asbestos 6.1 1.6 1.9 
sheets and tiles) 

85.5 15.4 19.4 

Table 1: Distribution of households by roofing material in 1969. 5 

Newer data show that the percentage of households using metal sheets or tiles has increased with 

approximately 20% to 95% and the percentage using thatch has decreased with the same number to 

11% 6
• So the overall use of newer building materials is growing and their use in the urban area's has 

almost completely replaced indigenous materials. The houses in urban areas are mostly covered with 
metal sheets, a relatively new building materiaL The indigenous materials are mud and thatch. 

4 "Mainland'' means the former Tanganyika (before the year 1964), so Zanzibar is excluded. 

5 Table taken trom: "Man and Shelter, an overview and documentation on housing in Tanzania", 

Mascarenhas, A. & Mascarenhas, 0., Bureau of Resource Assessment and land Use Planning, 

University of Dar es Salaam, june 1976. Initia! source: Ministry of Economie Aftairs and Development 

Planning, Bureau of Stalistics 1969, Household Budget Survey; vol. 2 Housing Conditions, Dar es 

Salaam 1971. 

6 TISCO, Tanzania lndustrial Studies and Gonsuiting Organization, "A feasibility Study Prepared for the 

Kisarawe Brick Factory Company Ltd. Concerning the Establishment of a Roofing Tile Production Line". 

TISCO, Dar es Salaam 1987. 
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For an indication of the prospects of concrete roofing tiles I will now discuss the qualities and the market 

demand. From saveral sourees I compiled table 2, in which a comparison is made between different 

roofing materials that are used in Tanzania. The variables used are costs, availability, percentage of 

households using the cladding material, qua/ity, weight, need tor foreign currency tor the production or 

import of the material, energy usage. For the quantitative judgement of the roofing materials 1 refer to the 
sourees which are quoted in the footnote. 

availability quality 1 

Gl-sheets +-

asbest os 

sisal concrete 

thatch (grass I palm + 
leaves) 

flat concrete + 

concrete roofing tiles +-

burnt clay tiles 

aluminium sheets +-

shingles 

mud + 

Table 2: Qualities of roofing materials. 

Sou rees: 

+-

+-

+-

+ 

+ 

+ 

[Availability, quality, casts, foreign currency] 7 

[Percentage of households, weight] 8 

[Energy usage] 9 

costs need for distribution 
foreign (%of 
currency house-

holds) 

+- y 37.3 

+- y2 2.0 

+- N nd. 

+ N 49.3 

y nd. 

N 1.25 

N 2.1 

y nd. 

+ N nd. 

+ N 7.8 

1 
: Quality aspects: (physical properties, durability and water resisting properties}. 

2 
: 1 0 % foreign currency is needed tor the production of as bestos sheets. 

3 
: nd. Means no data. 

+ (Positive influence); - (negative influence}; +-(indifferent}. 

weight energy 
(kg/m2 usage 
floor area) (MJ/m2 floor 

area) 

5.3 600 

13 nd.3 

nd. nd. 

nd. nd. 

nd. nd. 

53 67 

47 150 

3.9 nd. 

nd. nd. 

nd. nd. 

From table 2 we can conclude that concrete roofing tiles are not yet used on a large scale. The data 

about the use of roofing tiles are an average tor the whole country. We see that almast 50% of the 

houses are covered with thatch and only 3,35% is built with concrete or clay roofing tiles. But in Dar es 

Salaam the demand tor roofing tiles is increasing rapidly. This is mainly due to the fact that concrete 

7 "Socio-economie Feasibility Study on the Production of Concrete Roofing Tiles in Tanzania", CI
CAIEUT, Eindhoven, 1991 

8 TISCO, Tanzania lndustrial Studies and Gonsuiting Organisation, "A feasibility Study Prepared tor the 
Kisarawe Brick Factory Company Ltd. Concerning Establishment of a Roofing Tile Production Line"; 

TISCO, Dar es Salaam 1987. 

9 "Energy tor Building"; United Nations Centre for Human Settlements HABITAT, Nairobi, 1991. 
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roofing tiles dominate in quality 
10

• Gomparing the concrete tiles with the burnt clay tiles we see that 

especially the energy usage of the production process of concrete tiles is a big advantage compared to 

the production of burnt clay tiles. 

3.3 Building Process & Organisation in Tanzania 
In Tanzania the building legislation and the organisation of the building process are different than in The 

Netherlands. The organisation of the building process is the way the participants are related. Their 

relation in the way of information exchange is different for each type of organisation. For two different 

building projects, other kinds of organisations may be chosen. Small building projects mostly have a 

simpler organisation in which the principal fulfils more process functions. 

The social system in the society influences the organisational structure. In Tanzania we find 

organisations of the building process that are different from the ones in The Netherlands, mainly due to 

the informal sector. 

Within a construction company the informal and formal sector may meet. The informal part of the 

construction company exists of the fundi and vibarua11 whoare hired to workin a company project, but 

who are not part of this company (no contracts). The formal part is the contractor as registered at the 

NBAQSBC12
. lf we campose a chart of a common organisation of the building process we get the 

following figure. 

-I.. 
0 0 
E.._ u 
0 <ll .... (/) 

c;.._ 
E o ....... 
0 u 

.._<ll 
c (/) 

engmeer 

quantity 
surveyor 

Figure: A building process in Tanzania 

This building process organisation differs from that in The Netherlands mainly because of the informal 

sector! 

10 Source: interviews with contractors and other participants during the fieldwork. 

11 fundi and vibarua are the Swahili words for resp. "(specialised) craftsman" and "workers" 

12 NBAQSBC stands tor National Board of Architects, Quantity Surveyars and Building Contractors 
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3.4 The Social System in Tanzania 

3.4.1 Tanzanian Economy 

The Tanzanian economy shows many different problem fields forsmali-scale contractors and self help 

builders. Examples are given in the thesis by E. v. Egmond-de Wilde de Ligny, by means of the data on 

the national technology setting in Tanzania
13

. In appendix 2 these data are shown in table 4. 
• The GDP/capita in 1994 was only 103 US$ 

• In 1992 the part of the gross damestic product (GDP) produced by the construction industry was only 

4,3 %. (The agricultural sector 61 ,4%)! 

• The employment in the construction industry was only 0,8 % (agriculture 84,2 %) 

The influence of this state of the economy on the construction sector can be described as follows: 

• There is a lack of working capital and capita I for tools and equipment for smali-scale contractors and 

self help builders. The working capital has to be paid in advance by the clienVprincipal to enable the 

contractor to execute the job. This makes planning of the work more unpredictable. 

• The efficiency in the construction sector is difficult to evaluate. Contractors are mostly under

equipped 14
. Tools and equipment are mostly of very simple and cheap nature like hammers and 

chisels. The more complex machines that would deliver a qualitative better job like bench saws are 

very expensive. Their prices may even be a lot higher then in developed countries. The reason is 

that these machines have to be bought in developed countries and therefore additional transport 

casts and import duties have to be paid. Spareparts and maintenance indeveloping problems farm 

another huge problem because of the delivery periods and high casts. Therefore the construction 

industry in Tanzania mostly works with older economically depreciated machines from the developed 

countries and with simpler tools and equipment. 

3.4.2 Politics 
There has been a negative influence by the constitution of 1977 on the economie development of the 

country. But since 1985 the economie growth possibilities have risen. But still there are many 

constraints: 
• There is a lack of policy guidelines for the development of smali-scale contractors 15

• 

• There are too restrictive legal and formal conditions which small contractors have to go through. Many 

of the contract procedures and Building Codes are not adapted to the circumstances in which the 

smali-scale contractors work (Mwaiselage 1991 ). 

• Lack of funds for the dissemination of research findings by governmental institutions in the construc

tion sector 16
. 

13 E.v. Egmond-de Wilde de Ligny: "Technology Mapping for Technology Management", PhD. thesis, 
TU Delft, 2000, Delft; University Press, Delft. 

14 ILO, International Labour Organisation, Pre-investment Study for the Development of Smal/ Sca/e 

Construction Enterprises in Tanzania . . ILO, Geneva 1983. 

15 Source: Mwaiselage, A.A. Development of Local Construction Capacity in Building Works through 

Small Scale Contractors in Tanzania; CHS/ARI, Dar es Salaam, 1991. 

16 Tackie, F.I.A., Developing a Building Material Sector in the circumstances of Housing for the Urban 

Poor, CIB/RILEM 1985. 
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3.4.3. Education 

Table 5 of appendix 2 gives the basic data on education (1995}. From this table we find that the illiteracy 

of the population is very high, viz. 32,2 % of the total population. We also see that the gross enrollment 

in primary and secundary education in 1994, was only 44% of the total age group. This has its influence 
on the construction sector. 

Mwaiselage 1991 mentions the lack of technica! and managerial skilis of smali-scale contractors as a 

problem. And the dependenee upon foreign persennel and foreign firms for construction works. She 

states that indigenous contractors are unable to develop and acquire reasanabie werking capita!, tools 
and equipment, advanced skilis in technology and skilied manpower. 

Training of the contractors and self-help builders that use roofing tiles is important. Special attention 

should be paid to the smali-scale contractors, which are often not reached by the training programmes. 

3.5 The Geographical & Physica/ System 17 

3.5.1. Climate 

Problems of building in a tropical elimate are for instanee the heat in buildings covered with corrugated 
metal sheets. These steel or aluminium sheets are used on large scale in Tanzania. Besides the heat 

they create in the space underneath, they have the disadvantage of making a lot of noise during rains. 
These problems could easily be evereome by using a ventilated and isolated roof structure but then 

mostly another problem comes in, viz. "economics". 

3.5.2. lnfrastructure 
Transport in the building sector is a very important item in The Netherlands. More and more building 
elements are prefabricated in the factories (especially in the prefab concrete industry}. Tagether with 

prefabrication comes transport! Tanzania does not have a road system as in The Netherlands. 
Transport of building materials over a long distance is not economically feasible. That's why we still see 
that each region has its own building methods related to the materials the people can find locally. 

Roofing tiles are a heavy and breakable building product. That's why they are only used on large scales 

close to where the factories are. For instanee in Dar es Salaam, where there are several suppliers. 

Because of this aspect, concrete til es have a better reputation than clay til es: Clay tiles break easier! 

3. 6 Conclusions 

In this chapter the State of the Art of the Tanzanian construction sector is discussed with relation to 

roofing tiles. A number of aspects are found that wil! determine the context in which a training 

programme for roof tilers needs to be seen. These aspects are: 

Economical: 

A poor economy in which just a small part of the already very low GD Picapita is created in the 

building industry. An economy in which most people still work in the agricultural sector. An 

economy in which the cheap Iabour delermines the building techniques in the construction sector 

17 For the data see appendix 2: E.v. Egmond-de Wilde de Ligny: "Technology Mapping for 
Technology Management", PhD. thesis, TU Delft, 2000, Delft; Univarsity Press, Delft. 
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In the building process organisation, the informal sector plays an important role. Many of the 

workers and erafismen that work in the building industry are part of this. Th is means that it is hard 

to reach these people for training purposes, but they are still an important target group. 

Educational: 

A construction sector of which just a small part of the people werking in it has enjoyed education 

at a higher level than primary school. 

A training programme should be located in the urban area of the country because in the rural 

parts of the country only occasionally roofing tiles are used. In the urban area's, the use of 

concrete roofing tiles is growing rapidly 

Training of the contractors (fundi and vibarua) in the tormal and informal sector and self-help 

builders that use roofing tiles is important. Especially for the informal sector and the smali-scale 

contractors, which are often not reached by the official training programmes. 

Political: 

The government is not capable of disseminating research findings of governmental institutions to 

the target groups (because of lack of funds). 

The Building Codes and Building Standards that the governmental institutions make are not 

implemenled in the construction sector. This is a very important aspect for the timber construction 

where seasoning and grading of timber are described in the Building Standard (adopted trom the 

British) but are not at all used by the timber companies! 

These aspects will all have their influence on the adaptation of the Dutch training programme for 

Tanzania, in the next chapter. 
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Chapter 4 : A Training Programme for Roof Tilers in Urban Tanzania 

4. 1 Introduetion 

The first two research questions have already been answered. We now know the characteristics of the 

Dutch training programme and we have also seen the Tanzanian "State of Art" of the construction sector. 

In this chapter the adaptation of the Dutch training programme to the situation in Tanzania is discussed. 

Therefore two of the three remaining research questions will be answered. 

Research Question 3: How can the two Stafes of the Art be compared regarding the differences in 

society? 

Research Question 4: How does the Dutch Training Programme have to be adapted for roof tilers in 

Tanzania? 

For the answer to these questions, the training programme schedule of appendix 1 will appear to be a 

very important tooi. 

4.2 A comparison of two training programmes 

The question that interestsus is how two training programmes (Dutch and Tanzanian) can be compared 

and how we need to adapt the existing Dutch programme for use in Tanzania. The answer to this 

question can be found by means of the research instrument in § 1.4. Therefore seven characteristics of a 

training programme item were distinguished: 

1. Content of the training, 

2. Souree of the information, 

3. Target group of the training, 

4. Objective of the training item, 

5. Organisation of the training, 

6. Teacher of the training item, 

7. Quality of the training 

When camparing training items we find that ditterences are caused by different influences of the social 

and geographical/physical system. These influences are given for each training item in the centre column 

of the Training Programme Schedule of appendix 1. The ditterences in the training items can be 

visualised by discussing theseven characteristics tor that item. 

In the following paragraphs some examples are discussed of training items and their ditterences in two 

different societies. I will discuss only five subjects but the argumentation can be held for each training 

item of the appendix. The five subjects are chosen, because they all have an cbvious different content in 

Tanzania and the Netherlands. 

§ 4.2.1 item 1.6 Building method 

§ 4.2.2 item 2.2 Building regulations 

§ 4.2.3 item 9.10 

§ 4.2.4 item 4 

§ 4.2.5 item 7.1 

Details in the Roof Construction 

Measuring & geometry 

Timber construction: materials 
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4.2.1 : Building Method 

Item 1.6
1 

The building methods used in two countries are very different. They are determined by the 

available building materia/s and by the traditions in methods of building. The Tanzanian 

timber roof construction with roofing tiles has a history that is influenced by the German and 

British colonialists, who introduced it to the country's building sector. Traditionally a timber 

roof construction is built with light trusses every 50-60 cm. and heavy batlens (5x5 cm.). 

The battens are part of construction and hold the tiles. In The Netherlands, this building 

method is not used anymore. The Dutch timber construction is built with purlins and board. 

The light battens (2x3 cm.) only have to hold the tiles. So there are two different building 

methods used in the two countries. 

Cause: This difference in building methods is partly caused by the traditions in the 

construction sector. So the cause lies with the technological culture part of the 

social system as defined before in this report. 

From this explanation, the differences between the Dutch and Tanzanian training can be 

given. In the next table, this is done by comparing the training characteristics for item 1.6. 

In the left column the information from the Dutch training programme of the SOHD is 

used to give a description of the training characteristics. In the right column the 

description of the training characteristics is given considering the state of the art of the 

construction sector in Tanzania. 

1. A souree of information tor this training 

... item in The Netherlands is the history 

(literature I study books). 

. 2. Another part of the knowledge is 

embedded in existing buildings that are still 

used as examples for architects to make 

their new designs. 

3. And the subcontractors I suppliers 

... constantly improve their produels and in this 

way change the building method based on 

the old method. 

4. Somelimes a new material or product is 

introduced that changes the way of building. 

For example the use of isolated sandwich 

roof panels totally changed the way of 

building roof constructions in The 

Netherlands in the 1970 's and 80 's. 

The souree of information on this training 

item is basically the same as in The 

Netherlands. But in Tanzania it is more 

important tor a erafisman to use existing 

buildings as examples to learn their skilis 

and techniques. 

The concrete roofing tiles can be seen as 

new material that has only recently chang( 

the building method! 

So the ditterences in building method 

between the traditional ways of building 

(thatch, metal sheets) and tiled roots, shOt 

be explained in the training. 

Th is part of the training should be explained The Tanzanian training programme is ai me< 

to all groups involved in the construction at improving the quality of tiled roots in 

target groups industry (architects, contractors, etc) Tanzania. Therefore this study only looks a 

because all trainees need to know the basics the training of the people who are directly 

of the building methods involved in the construction works: artisans 

1 The numbers of the items are given in appendix 1 
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objective 
To give insight in the building method used 

· , in The Netherlands 

organisatiol1 Courses, product information 

bywnom?, 
Teacher with knowledge of different building 

techniques 

Teacher needs experience in construction 

quálitY sector; input from building material 

· •;: producers 

contractors, architects, technica! engineers 

To give insight in the building method use 

in Tanzania, and the way this method 

changes with the use of new materials (til< 

Visits to building sites (and existing 

buildings), courses, building prototYpe roo 

constructions at the factories and 

educational/ research institutions. 

Mainly by experienced fundi (artisans) 

teacher with knowledge of different buildir 

techniques (e.g. BRU, NCC) 

Teacher needs up-to-date experience in 

construction sector, input from tile factorie 

4.2.2 : Building Regulations 

Item 2.2. Building Reguiatiens are made in Tanzania by the TBS (Tanzania Bureau of Standards), 

or copied from BSI, British Standards lnstitute, but the general problem is that they can 

nat be enforced upon the construction sector in Tanzania. This means that no 

governmental control takes place at the building sites and contractors are still free to 

perfarm the construction works, as they feel right. Th is works two ways, the government 

does nat have any control and the contractors do nat have any raferences that they can 

use to determine the quality of their work. The result is that you mostly find timber 

constructions that are too heavy, but sametimes the roof construction is too light for the 

heavy tiles! 

In The Netherlands the building regulations are used as raferenee for the approval or 

rejection of building permits, control during the construction phase and to check the state 

of the art of existing buildings. 

Cause: The cause of differences in training of this item: Politica! cause: the 

governmental institutions are not able to enforce their Laws and Building Codes 

upon the participantsof the construction sector. 

souree 

Souree of the information for this training 

item: Governmentallnstitutions (e.g. NNI), 

Somatimes foreign Standards are used. 
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A. For the few Building Codes that are use 
and to explain how building regulations 
should work : Governmental lnstitutions: 

National: 

- Tanzania Bureau of Standards (TBS) 

International: 

-British -, German -, American - and 
lndian Standards 

The souree of information is i:!lso the VI? 
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target groups Everyone (genera!) 

objective 

.. To learn about the Building Regulations and 

their influence on the contractors work of 

roof building 

Courses in which the Building Codes are 

that contractors deal with this item in the 
field. 

Carpenter I erafismen on the site! 

To learn about how timber roof constructie 

should bemadein a standardised way. 

~ see 

Further: 

organisation used in making calculations. Explanation of _ To explain why the Building Regulations 

· the Building Regulations are not used in practise 

bywhom? 

quality 

Design - ar Construction Bureau that is 

responsible for the scope of work (design & 

drawings). 

Supervision by structural engineer and 

documents of the NNI (Dutch Normalising 

lnstitute) 

4.2.3 : Details in the Roof Construction 

- To give alternatives tor use in practise 

A good erafisman (fundi), experience is 

important 

Experiments with new materials in the 

training programme (smal! roots) 

Experienced crafismen, close relations wi 

building sector ( contractors & "fundi") 

Item 9.10 In a training programme special attention should be paid to different details in a roof 

construction. Each roof shape has its own specific building details. Most building detailscan 

be standardised and are used by the majority of the contractors in the same way. But for 

some roof shapes, special building details have to be made which are ofien the cause of 

leakage. 

In the Netherlands the scope ofwork (design & drawings) describe these ditticuit details. 

And if not, the supplier or producer of the building materials will give his professional advise! 

Cause: The cause of the ditterenee in training of this item can be ascribed to the 

Technology lnfrastructure. 

Training characteristics: 

souree 
literature, professional magazines (e.g. 

Roofing Holland); producers and suppliers 

target groups general 

to understand the ditterences in details 

Examples of roots in the city. information t 

building material supplier 

Studies by BRU, NCC etc. 

contractors, erafismen 

to understand the ditterences in details 
objective 

possible in roots and find proper salution for possible in roots and find proper salution fc 
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, all building details 

designing different details 

orgariisatipn · Practise: built the characteristics for each 
~;..; 

roof shape. 

by an experienced carpenter I tiler and by 

building material supplierslproducers who 

by whom? ' are very willing to intermation a bout the use 

· ·. of their building material 

fellow the new building materials and 

intermation by the specialists (often 

producers) 

all building details 

designing different details 

Practise: built the characteristics for each 

roof shape. 

by a experienced carpenter I tiler 

by the building material producers 

Explore the possibilities in details with the 

available means (materials), joining 

techniques and materials etc. 

4.2.4 : Measuring and Geometry 

ltem4 One of the important differences between a building site in The Netherlands and one in 

Tanzania is that on a Dutch site, design and working drawings are used as a way of 

communication between the architect, eenstructor and contractor (including craftsmen). The 

engineer designs timber constructions and the contractor reads and works trom his 

drawings. 

In the fieldwork in Tanzania it appeared that these calculations and drawings arenotmade 

but the timber truss is made according to the experience of the fundi (carpenter). This way 

of working leads to mistakes because a specialised engineer is able to design a proper 

timber construction and a erafisman (mostly) is not. Some examples of mistakes in 

constructions that were found in the fieldwork are: 

a too small batten distance which leads to a heavy roof 

a lot of timber is wasted during construction due to insufficient work preparations 

the pitch of the roof (in degrees) is not correct. Roofing tiles are designed for specific 

roof pitches 

a square roof construction layout is eventually not parallel and perpendicular but 

crooked 

and many more2 

Cause: The cause of these problems is a different Social System: (Technology 

infrastructure). For communication through drawings a minimum educational level is 

required. Many of the people working on the sites in Tanzania have never enjoyed this 

education. 

Training characteristics: 

2 Different measuring systems are used in Tanzania: Imperia! (British) and Metric System (S.I.). 
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souree 

The sourees of information for this training 

item are: 

- Geometry as a science 

- Agreements on standards in technica! 

architectural and structural drawings 

- experiences in training and education 

- constructional drawings of the trusses 

made by an constructional engineer 

In Tanzania the sourees are: 

- experience on the site 

- Geometry as a science 

- Standard designs by BRU or building 

material suppliers (if available) 

tarnet groops erafismen (contractor) 

objective 

to properly read the construction drawings 
to make a proper roof construction on the 

. and use them on the building site exactly as 
site 

planned by the structural engineer I architect 

reading drawings 

learning to make some of the common 

calculations: 

- pitch of the roof 

organisation leaming about the standards used in 

architectural drawings 

- span of a truss 

- length of a rafter 

bywhom? 

quality 

training leader 

information by the tile producer about the 

functioning of the tiles 

Creating usabie standards I tools: 

-e.g. batten-distance tooi 

experienced carpenter 

input by many different people trom the 

building industry and information by the 

research organisations (e.g. BRU)3 

4.2.5 : Timber Construction: materials 

Item 7.1 In Tanzania, timber constructions should be designed and calculated by an engineer. 

His/her calculations should be made according to Standards and Calculation Methods 

provided by the TBS. TBS has made such Building Codes tor engineering timber trusses, 

but these are mostly not used. In a way this is understandable. The calculations are made 

tor graded and seasoned timber, basedon the English Building Codes. However the 

timber available on the building materials market is not graded and unseasoned which 

makes the calculation methods unusable. The result is that the timber constructions are 

made according to the experience of the craftsmen/roof tiler instead of according to the 

drawings and calculations of an engineer. 

In the Netherlands, all timber (and steel, concrete and other) constructions are calculated 

Therefore it is important to practise the conversion trom metric system to British and vice versa. 
3 see tor instanee the Werking Report by BRU: Recommended Design of Medium Span Softwood Trusses, by A.A.E. Ngidos, 
1986. 
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by a constructional engineer. The Local Building Cantrolling Authority (of the Municipality) 

controls these calculations. They may only be built after authorisation by the Municipality. 

In many cases the Municipality will also control the execution of the works on the site. 

Ca u se: 

Economical cause. The wood suppliers (Sao Hili Sawmill etc.) are not able to keep 

up with the demand for timber. Therefore the timber is soldas "wet" timber 

(unseasoned). And on the building materials market the timber is soldas "average 

quality". No difference is made in high quality (for constructions) and low quality (for 

other use). 

The following differences in training characteristics can be given for this item: 

souree 
Governmentallnstitutions (NNI) I 

Construction Bureau's 

I Wood suppliers (they determine the quali 

I 
of the supply of timber) 

I Construction engineer or experienced 

1 contractor 

target groups everyone (genera I) Carpenter I craftsmen on the site! 

objective 

Understand the work of the constructional To learn about how timber roof constructi< 
engineer. lt is important tor the craftsmen on should be made, with the available mean~ 
the site to know how the drawings and 

calculations, they work with, are made . To learn what improvements could bema 
. ------------------·---------·--------------·----·---------·----f----------·-·---·-----·-----·-----------------------·-----------·------ "'"''"''''''''"''''"'''""''''' 

see Dutch T.P. 

Courses in which the Building Codes are Further: 

orgal"!isatio~ used in making calculations. Explanation of _ To explain why the Building Regulations 

bywhom?·-

quality 

the Building Regulations can not be used in practise 

Construction Bureau that is responsible tor 

the constructional scope of work (design & 

drawings). 

Supervision by structural engineer and 

documentsof the NNI (Dutch Normalising 

lnstitute) 

- To give alternatives tor use in practise 

a good craftsman (fundi), experience is 

important 

experienced craftsmen, close relations wit 

building sector ( contractors & "fundi") 

4.3 Imptementing the adaptation of the training program me: Suggestions 

In the five examples, the training programmes for Tanzania and The Netherlands are compared. For 

each training item the differences in training characteristics are given. When we want to adapt the Dutch 

training programme to the situation in Tanzania, we have to consider the remarks made in the Tanzanian 

column. 

In this study I will not elaborate on the contents of the training programma. Only the "Terms of Reference" 
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of the Tanzanian training programme are given. lf an organisation like TAM EL T wishes to start a training 

programme, the methad discussed in this report can be used to make the "translation". 

- Sourees 

This translation should be done by people responsible for the content of their part of the training. The 

Dutch training programme was started by a roofing tile factory (RBB Montfoort), and a tew years ago 

taken over by the SOHD. The input for the contents of this training also comes trom many different 

organisations. 

- Forwho? 

The training objective differs in both societies. Therefore also the target group of the training differs. In 

the discussion of the Dutch training programme in chapter 2 we have seen that the target group of the 

training by the SOHD consists of employees, contractors but also training for managers, producers and 

architacts in the roofing tiles sector is provided. 

The Tanzanian training programme is aimed at improving the quality of tiled roots in Tanzania. Therefore 

it only looks at the training of the people who actually build the roots, viz. the artisans working for 

contractor companies. 

- Organisation and objective 

The objective of the training programme in The Netherlands is to fulfil the need for qualitative personnel 

for the construction industry and to imprave its image. So the training programme by the SOHD is tuned 

to the needs of the construction industry. The difference in this study is that in the first place the objective 

of the training programme will be to imprave the qualitv of a roof with concrete til es. 

This could lead to differences in organisation of the training. We have already seen in the five examples 

of the previous paragraph that the training is mostly aimed at giving alternatives for a proper execution of 

building works. Alternatives for the standardised methods used in developed countries. 

4.4 Conc/usions 

In this chapter the Dutch and Tanzanian training programmes are compared. This is done for five 

examples that are significantly different in both societies. With help of the theoretica! framework of 

chapter 1, the differences are explained. 

These differences lead to a different discussion of the subject in the training. Th is is explained according 

to the seven characteristics of a training item in five examples. 

The same argumentation can be held for every training item of the appendix. Eventually this will lead to 

an adapted training programme for Tanzania. 

What was done in this study is setting the terms of raferenee for the translation of the training 

programma. The actual "Tanzanian Training Programme for Roof Tilers" should be made with help of 

many different people I organisations with each their specialist contribution. But tor this group of 

contributors, the Dutch training programme tagether with this "adaptation model' are, in the author's 

opinion, maybe the best start possible. 
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Chapter 5 : Implementation of the Training Programme, the Role of 

TAMELT 

5. 1 Introduetion 

In chapter 3 the state of art of the Tanzanian society is discussed by means of several statistics given 

by v. Egmond-de Wilde de Ligny1
, (see appendix 2). From the data on the education we find that the 

grossenrolment in primary and secondary education in Tanzania is only 44% of the total age group 

(in 1994 ), compared to al most 100 % in The Netherlands. The pub/ie expenditures on education do 

not differ a lot in percentage ofthe GDP, Tanzania (1994) 5%, The Netherlands (1994) 5,5 %2
, but the 

Tanzanian GDP is very low as indicated in § 3.4.1. The conclusion is that the public education 

(vocational training centres) may not bethebest methad of information dissemination in Tanzania. 

According to Mr. Mamiro of the National Construction Council (NCC) in Dar es Salaam Tanzania, 

"many contractors are dependent on the information given tothem by the factory, the building material 

producer. There is no better information supply about the use of building ~aterials!" This apinion of 

the head of an important organisation in Dar es Salaam should not be denied. In the context of this 

study it is among others TAMELT. Tanzanian Manufacturing Enterprises Ltd. as a producer of 

concrete roofing tiles, who should act as an active souree of information for a training programme in 

Dar es Salaam. 

In the previous chapter I have set the terms of reference for the adaptation of the Dutch training 

programme to the different socio-economical and physical/geographical systems in Tanzania. 

The next step is defined in the last research step: 

- Making recommendations for imptementing the adapted programme effectively (for the right people, 

in the right p/ace, with the right means and possibilities). 

To be able to make those recommendations, it is necessary to answer the last research question: 

Research Question 5: What is the purpose of a training programme for roof tilers in Tanzania and 

how can it be implemented? 

5.2 Imptementing the adapted training programme in Tanzania 

A similar way of thinking as for the content of the training in chapter 4, can be held for the aspects of 

implementation of the training programme and for its purpose. Because of the different socio

economical and geographical/physical system, it is necessary to redefine the purpose of the training 

programme and the aspects of implementation (organisation, financing, target groups, information 

1 E.v. Egmond-de Wilde de Ligny: "Technology Mapping for Technology Management", PhD. thesis, 

TU Delft, 2000, Delft; University Press, Delft. 

2 See data by the CBS (Centraal Bureau voor de Statistiek) http://www.cbs.nl (data from November 

1999) 
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resources, etc.). This will be done considering TAMELT as the organiser of the Training Programme 

tor Roof Tilers. 

Three aspectsof the Training Programme by TAMEL T will be discussed: 

the organisation of a training programme by TAMELT 

financing the training programme by T AMEL T 

the purpose and target group{s) of a training programme by TAMELT 

5.2.1 Organisation 

Th is chapter is not about the contents of the training programme as discussed in chapter 4, but about 

how the training programme should be organised in a general sense. We have seen in § 2.2 that in 

The Netherlands there is a network of vocational training eentres that are represented in the 

Foundation for Vocational Training in the Building Sector, (SVB, Stichting Vakopleiding Bouw). 

Manufacturers of roofing materials and building contractors are represented in this organisation. This 

way of organisation influences the information source, our first training characteristic. The information 

souree for many of the courses by the SOHD is linked to the SVB. The training course TILING for 

instance, was originally set-up by RBB, a roofing tiles manufacturer. Maybe the same approach can 

be used tor TAMELT in Tanzania. For a realistic comparison of the Dutch and Tanzanian training 

programme organisations, we have to follow basically the same steps as in chapter 4. 

- Step 1 What influences the organisation of a training programme? 

- Step 2 How can these aspects be related to the theoretica! framework? 

- Step 3 What should the organisation look like regarding these aspects? 

influences I 

theory 
In Tanzania there is just little public money spent on vocational training. Learning a 

trade is mostly done on the job. There is a lack of funds for extensive training books and 

materials, the costs tor these materials compared to the average income of a family are 

enormous 

suggestions The best method of training by TAMELT would be training on the building site. An 

experienced "fundi" craftsman trom TAM EL T responsible of teaching the workers of a 

contractor how to build with tiles. The possibility should be looked at, that the workers 

trom TAMELT build the roof construction for a contractor inslead of his own 

inexperienced workers. The roof construction can than be handed over by T AMEL T to 

the contractor under guarantee. This way TAMELT creates a specialised group of roof 

tilers and functions as roof sub-contractor, a method that is used in The Netherlands on 

large scale for all different activities in the building industry 

5.2.2 Financing 

The SOHD in The Netherlands, is financed by tees tor training and recruitment, grants by building 

companies and subsidising by the state. Considering the situation in Tanzania, another way of financing 

the training should be sought. 

- Step 1 What ways of financing a training can we distinguish? 

- Step 2 How can those methods be related to the theoretica! framework? 

- Step 3 How should the financing be arranged regarding these aspects? 
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possibiliües I 

theory 

suggesüons 

l ! As was already mentioned in the previous paragraph, there seem to be just little 

i possibilities in financing a training programme in Tanzania. Lack of funds is the main 
I 

I reason why the organisations like Building Research Unitand the National Construction 

I Council are ineffective. So funds by the government are not an option. 

I In Dar es Salaam there are saveral producers of roofing tiles on the market (TAMELT, 

/ Mbezi, Dodoma tiles and Femara tiles). From a marketing perspeelive it is important tor 
! 
/all producers to improve the quality of tiled roots. lf the roots built with tiles will become 

I known as "good quality" roofs, sales figures will rise. So TAMELT should be willing to 

I invest in training possibilities. But because of the lack of funds the best method may be 

I a small training centre in co-operation with the competitors. Another possibility that has 

I already been mentioned ison-the-site training (unpaid I noneed for funds). 
I 

5.2.3 Purpose and target group 

The objective of the Dutch training programme is to fulfil the need for qualitative personnel for the 

in dustry and to improve its image. The target groups result from the working fields of the SOHD: 

training for lower and staff personnel 

research into training needs 

evaluation of the existing training & development of new study material 

research into the results of training 

reeruitment of new personnel for building companies 

information souree for many actors of the building sector 

Again we have to follow the steps as in § 5.2.1: 

- Step 1 What could be the target group I objective of the training. Is the training more directed 

towards the self-help builders or the professional craftsmen? 

- Step 2 How can the different groups as target groups be related to the theoretica! framework? 

- Step 3 Who should be target group and what would be the objective related to the theoretica! 

influences I 
theory 

framework? 

In Tanzania the main objective of a training programme is that the quality of tiled roots is 

improved. This can only be done by educating the workers (contractors). But because of 

the aspect of importing a relatively new material and technique from the western world, 

the technica! infrastructure around this building material should also be adapted. I refer 

to the building and construction engineers, who have to adapt their calculation methods 

tor the new materiaL 

The reeruitment of new personnel tor building companies will not be as important in 

Tanzania as it is in The Netherlands. In Tanzania a person chooses to workin a certain 

industry and then seeks training and experience, in The Netherlands a person generally 

tirst has hislher training and education before workingin the industry. 

suggesüons The target group tor TAMELT are the contractors and self-help builders who buy the 

TAMEL T tiles. TAMEL T wants the roots made with TAMELT tiles to be of high quality 

without complaints of the house-owner. 

A second target group are the workers from T AMEL T who should will work as a 

specialised roofing sub-contractor. 
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5.3 Conclusions 

In this chapter 5 we have seen a similar theory as in chapter 4: referring to the theoretica! framework. But 

this time the subject was the training programme as a whole and not restricted to the content of the 

training. This chapter leaves a lot of work open to others, because the steps that need to be taken to set 

up the training programme for Tanzania are not taken. For each type of organisation of the training, the 

answers to the questions asked in this chapter, are different. The organisation that in the future wants to 

start a training programme in Tanzania can use the theoretica! framework discussed in this study as a 

guideline for the contents of her programme. 

The author has however given his idea of the possible training programme by TAMELT. As producer of 

concrete roofing tiles, TAMELT has a big interest in the impravement of tiled roofs. Only training of the 

relevant groups of people will eventually lead to the acceptance of tiles as a better alternative roof 

cladding over corrugated metal sheets. 

Eindhoven, December 1999 
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NaG Nationai Govemment J: 
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'ë 
MuG Municipai Govemment :Q ~ "' N' causa of a difference is mentioned. c: O).C c: ë c: 2' 0> 
Prln Principai ê "' -~ ~ t: c: "' "' "' 0 c: 

~ 
.Q 

"' "' "' "' c. c. c. 'ë 
Arch ArcMeet J: êii ~ ~ 

a. E ~ ~ :§ f! Q) <>15 <-· 0 
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Con Contractor (/) <a: c:(/) "' "' "'"' ü 0 0 f-
I!! .e .Q 0 a. a. a.= Q) .c 

Engineer 
>- ::> training programma. .5 <>15 ·-

"' f! 
- ::> :0 Qi 

.c Q) 

.c:: Eng e 0 O>CI '5 i:D (ij m.c :5: :5 

~ 
... 0 ::;; .... BMP BuOding Materlafs Producer "' 0 c: ::> u c: c: 0 c: §.e- >- 0 

<1> 0> al ::a; ~w .2 ü 0 "' 0> 0> .0 

ê5. c: al 
Q) e .. :; e ;;: c: :;:: Q) c: c: ~ 

~ Sup Supplier I Store "" I:! 'l':ë ::> .. ::>.c :s; 'ë 0> 
0: -Cl u- u "' ~= c: 
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0 ::> 

c: "' 
c: u Q) c: ~:;:: "ê -~ 

(ij 
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TRAINING ITEMS [ Cause of Dirterences SOURCE TRAINING TARGET GROUPS OBJ I M&O I WHO? I QUA 

- mortar x teehnology lnfrastrueture NaG 0 0 0 0 0 

7.7 - Mechanics 

7.7.1 - data (weight, wind speeds, etc) x teehnology lnfrastrueture Eng 0 0 

7.7.2 - standards for calculations (TBS) x technology infrastrueture Eng 0 0 

7.7.3 - calculations for roof trusses x teehnology lnfrastrueture Eng 0 0 

8 lsolated Roof Elements . co 
'ë 

8.1 - Hlstory x x physleal system: elimate BMP 0 co 
N 
c: 

8.2 - Types of roofing elements x x physleal system: elimate BMP co 
1-
~ 

8.3 - Certifications (quality) x x physleal system: elimate BMP .E 
Q) 

8.4 - Properties (physical) x x physleal system: elimate BMP 0 0 E 
E 

8.5 - Storage, transport, assembly x x physleal system: elimate BMP ~ 
Cl 

8.6 -Details x x physleal system: elimate BMP 0 e a. 
8.7 - Repairs x x physleal system: elimate BMP Cl 

c: 
'ë 

8.8 - lsolation materials x physleal system: elimate BMP 0 0 -~ 
1-
Q) 

9 Concrete Roofing Tiles 
:5 
Cl 
.!: 

9.1 - Hlstory of cement x x no differenees BMP 0 0 ä. 
co 

9.2 - Production of cement x x no differenees BMP 0 0 
'C 

~ 
9.3 - Hlstory of roofing tiles x x no differenees BMP 0 0 0 'i 

~ 

9.4 - Production of roofing tiles x x teehnology lnfrastrueture BMP 0 0 
Q) 

0 ä. 
co 

9.5 - Weight (load on the roof) x x no differenees Eng 0 0 0 .c 
u 
Q) 

- Properties of roofing tiles: 9.6 Q) 
1/) 

9.6.1 - resistance against frost x x physleal system BMP 0 

9.6.2 - water-proof x x no differenees BMP 0 0 0 0 0 

9.6.3 - strength x x no differenees BMP 0 0 0 0 0 

9.7 - How to work with roofing tiles x x teehnology infrastructure BMP 0 0 0 {) 

9.8 - How to inspeet the roofing tiles (at purchase) x x no differences Con 0 0 0 

9.9 - The different types of tiles (accessories) x x C~AO 
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TRAINING ITEMS Cause of Dlfferences SOURCE TRAINING TARGET GROUPS OBJ I M&O I WHO? I QUA 

9.10 • Details of joints In .the roof c~ns.tructlon të~~riology·lnfrastructtire 

9.10.1 ·roof pitch x x technology lnfrastructure Arch 0 0 0 0 

9.10.2 - gutter x x technology lnfrastructure Arch 0 0 0 0 

9.10.3 - gable wall ending x x technology lnfrastructure Arch 0 0 0 0 

9.10.4 • etc., (more details) x x technology infrastructure Arch 0 0 0 0 

10 Ceramic Roofing Tiles ·ro 
'ë 

10.1 - Hlstory of cement x x no ditterences BMP 0 0 Cll 
N 
r::: 

10.2 - Production of cement x x no ditterences BMP 0 0 Cll 
1-.._ 

10.3 - Hlstory of roofing tiles x x no ditterences BMP 0 0 0 .E 
Ql 

10.4 - Production of roofing tiles x x technology infrastructure BMP 0 0 0 E 
E 

10.5 - Weight (laad on the roof) x x no ditterences Eng 0 0 0 ~ 
Ol 

10.6 - Properties of roofing tiles e a. 
10.6.1 - resistance against frost x x physical system BMP 0 Ol 

r::: 
'ë 

10.6.2 - water-proof x x no ditterences BMP 0 0 0 0 0 'f§ 
1-

10.6.3 - strength x x no ditterences Oth 0 0 0 0 0 Ql 
:5 

10.7 - How to handle roofing tiles x x technology infrastructure BMP 0 0 0 0 Ol 
r::: 

10.8 - How to inspeet the roofing tiles (at purchase) x x no ditterences Con 0 0 0 a 
Cll 

10.9 - The different types of tiles (accessories) x x BMP 0 0 0 0 0 
'0 

~ 
10.10 - Details of joints in the roof construction -<i 

Q:; 
10.10.1 -roof pitch x x technology lnfrastructure Arch 0 0 0 0 ä. 

Cll 

10.10.2 - gutter x x technology lnfrastructure Arch 0 0 0 0 
.s:: 
u 
Ql 

10.10.3 - gable wall ending x x technology lnfrastructure Arch 0 0 0 0 Ql 
rn 

10.10.4 - etc., etc., etc. x x technology infrastructure Arch 0 0 0 0 

11 Fixing Roofing Tiles 
11.1 - The calculation methad for windleads (Standards) x x physical system Eng 0 0 0 

11.2 - Calculations for specific roofs with variables: 

11.2.1 - situation (inland arcoastal areal x x oaonr::tnhir..::tl ~vt:.torn r:::"" A 
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11.2.2 -roof type x x no ditterences Eng 0 0 0 0 

11.2.3 -roof pitch x x no ditterences Eng 0 0 0 0 

11.2.4 - cladding material (type roofing tile) x x no ditterences Eng 0 0 0 0 

11.2.5 - underfaying roof construction (board or open) x x no ditterences Eng 0 0 0 0 

11.2.6 - size of the building (height, length, width) x x no ditterences Eng 0 0 0 0 

11.2.7 -terrain (forestfcity or open) x x no ditterences Eng 0 0 0 0 

11.2.8 - terrain (foresttcity or open) x x no ditterences Eng 0 0 0 0 "ro 
'ë 

11.3 - Fixing scheme for roofing tiles (roof edges)(figure) x x no ditterences Eng 0 0 0 0 0 ro 
N 
c: 
ro 

1-.. 
12 Roof Penetratiens I Conneetiens .2 

Q) 

12.1 - Air shafts, flues/chimneys, sewer vents x x social system: economy Con 0 0 0 0 E 
E 

12.2 - Roofwindows x x social system: economy Con 0 0 0 0 ~ 
0> 

12.3 - How to build in roof windows x x social system: economy Con 0 0 0 0 e 
a. 

12.4 -Werking with lead x soclal system: economy Con 0 0 0 0 0> 
c: 
'ë 

12.5 - Werking with mortar social system: economy I physical: elimate Con 0 0 0 0 -~ 
1-
Q) 

= 13 Roof Foils 0> 
c: 

13.1 - When to use use foils x x social system: economy Con 0 0 0 0 0 :g_ 
ro 

13.2 - Different foils with different use x x soclal system: economy Con 0 0 0 
'0 

0 0 ~ 

13.3 - How to u se the foils x x technology infrastructure Con 0 0 0 0 0 ~ .. 
- Special use: valley gutters, roof windows, pitch x x technology infrastructure Con 

Q) 

13.4 0 0 0 0 0 ä. 
ro 

.t:. 
(.) 

14 Organisation of the Works (on site) 
Q) 
Q) 

"' 
14.1 - Responsibilities and authorities x x social system: soclology 0 0 0 0 0 

14.2 - The supervisor x x social system: sociology a 0 0 0 0 

14.3 - The contractor x x social system: sociology a 0 0 0 0 

14.4 - The sub-contractors (installations) x x soclal system: sociology 0 0 0 0 0 

14.5 - Others (third parties) x x social system: soclology 0 0 0 0 0 

14.6 - Work relations x x soclal system: soclology 0 0 0 [') c 
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14.7 - Organising !he building site (new- and renovation) 

14.7.1 - safety on !he building site x x social system: soclology Con 0 0 0 0 0 

14.7.2 - slorage of materials on the site x x social system: soclology Con 0 0 0 

14.7.3 - transport to the building site x x physlcal system: infrastructure Con 0 0 0 

14.7.4 - location elevators and eranes x x technology infrastructure Con 0 0 0 

14.7.5 - supply electricity for tools x x technology lnfrastructure Con 0 0 0 

14.7.6 - cleaning !he site of rubbish x x technology infrastructure Con 0 0 0 
. ca 
"ë 

14.7.7 - temporary use of pubtic space (pavements etc) x x social system: polltics Con 0 0 0 ca 
N 
c: 

14.7.8 - building the scatrolding x x technology infrastructure Con 0 0 0 0 ca 
1-
~ 

.E 
Q) 

Tools, Machinery & Scattolding 15 E 
E 

15.1 - General handtcols ~ 
Ol 

15.1.1 - hammars x x technology infrastructure Con 0 0 0 e a.. 
15.1.2 - saws x x technology lnfrastructure Con 0 0 0 Ol 

c: 
"ë 

15.2 - Job specifc handtcols x x technology infrastructure Con 0 0 0 -~ 
1-

x x technology lnfrastructure 15.3 - Electrical tools Con 0 0 0 Q) 

= 15.4 -Ladders x x technology lnfrastructure Con 0 0 0 Ol 
.!: 

15.5 -Elevators x x technology infrastructure Con 0 0 0 ä. 
ca 

15.6 - Scatrolding x x technology infrastructure Con 0 0 0 
"0 
~ 

15.7 - Dumpshoots x x technology lnfrastructure Con 0 0 0 ~ 
~ 
Q) 

- Security measures against falling (obligatory): 15.8 ä. 
"' 

15.8.1 - attached at the gutter/walis x x technology lnfrastructure Con 0 0 0 .s:::. 
(.) 

Q) 

15.8.2 - rolling scatrolding x x technology infrastructure Con 0 0 0 Q) 
Cl) 

15.8.3 - complete scatrolding x x technology infrastructure Con 0 0 0 

16 Safety 
16.1 - "ARBO"-Iaw (Work Conditions Law) x x social system: politics Con 0 0 0 0 0 

16.1.1 -different articles of the Law x social system: politics NaG 0 0 0 0 0 

16.2 - Accidents in !he building sector (figures) x x manv different causes ,..,.,,., ~~ ,... 
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TRAINING ITEMS 

ê 
J: 
0 en 
>-e 
0> 
.§ 
0 
0 a:: 

16.3 -Risks: 

16.3.1 

16.3.2 

16.3.3 

16.3.4 

16.4 

16.5 

16.6 

16.7 

16.7.1 

16.7.2 

16.7.3 

16.7.4 

16.7.5 

16.7.6 

16.8 

16.8.1 

- Conditions: 

-wind 

- cold 

- difficulty of the work (steep roof, height) 

- Organisation: 

- required time planning 

- organisation of the building site 

- personal social relations 

- Tools and Equipment: 

-elevators 

- scaffolding 

- security measures 

- tile clamp 

- weights 

- The People 

- ones own attitude towards these risks 

-Safety Law 

- Work Inspeetion (supervised by govemment) 

- The human body 

- Personal Proteetion Equipment 

- eyes 

-hearing 

-skin 

- head 

- respitation 

- feet 

- Tools and equipment 

- chainsaws 

x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

x 
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x 
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x 
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x 
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x 
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x 

x 
x 
x 
x 
x 
x 

x 

Cause of Differences: 

The influences of the different social and 
geographicallphysical system in Tanzania on the Dutch 
training programme are given In this column. Per item the 
causa of a difference is mentioned. 

The last 10 columns give the adaptations fora Tanzanian 
training programma. 

Ca u se of Ditterences 

geographlcal-physical system 

geographlcal-physical system 

geographical-physical system 

no dlfferences 

soclal system: sociology 

social system: soclology 

soclal system: soclology 

social system: soclology 

technology infrastructure 

technology lnfrastructure I economy 

technology lnfrastructure I economy 

technology lnfrastructure I economy 

technology infrastructure I economy 

technology infrastructure I economy 

soclal system: sociology 

soclal system: sociology 

soclal system: politics 

soclal system: polltics 

no differences 

technology lnfrastructure I sociology - economy 

technology lnfrastructure I sociology - economy 

technology lnfrastructure I sociology - economy 

technology infrastructure I sociology - economy 

technology lnfrastructure I sociology - economy 

technology infrastructure I soclology - economy 

technology infrastructure I socioloQy- economv 
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LEGEND: ~~=:=~=5is=P=::=t=0a=f ~=:=ert=t:=f=i~h=i:=9t=ra=i=ni=n=g====:l ! 
sources: 

16.8.2 

16.8.3 

-ladders 

NaG National Govemment 
MuG Municipal Govemment 
Prln Principal 
Arch ArcMeet 
Con Contractor 
Eng Engineer 
BMP Building Matenals Producer 
Sup Supplier I Store 
Oth Others/ aeneral 
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Appendix 2: Data on the national Technology Setting in Tanzania 

1. 1 /ocation East Africa 
wi=r:~;;-; ~1't'-~ 

l;~lltiJlf!~ 
Longitude 35 OOE West Longitude 

major cities Coastal area: plains 
Central plateau 
Highlands 

~tmtf~ 

from sealevel - 900 m 
between 914 to 1524m above sealevel. >1524 

m 

TANZANIA 

1. 80 m 
2. 25.7 c 
3. 1001200 mm 

Altllude 

2 Mean annuel tempersture 

3 Annuel reinlaU 

Maln roads 

a. hot & dry inland plateaus, n-wTanzania, Ruvuma, av tempav. yr 25 C; warmest month Oan) 
South Morogoro 29 C coldest monthOul) 22 C 

rainfall: av/year 880mm; rainy season 
Oan) 190mm; dry season Gul) 

c. temparate S• and N-highlands, over 1000 and av temp: 20 ° C daily, max temp 24.9 C, 
2500m above sea-level min temp 16.3 C 

rainfall: av/yr 400-600mm /yr 

tïi'i:i~§D~~cr~ ~am~m1 ~f-~ï~t!!a 
Earthquakes Seldom 

:y çJÇ~ifQÇ§~~;t;~\'Wlilf~};~~ ~11!1~ 
Hurricanes n.a. 

:Fï:5ö~laur;~;;\it~~;~f'~~Jf~1 i;:!ifl!mö~~an~I"~~'~~rlq§f9W:I6'91K~~11,rmT:t~};•l::·!l'm;m;~:!x~H:?:\,, .··. 



Colonalization 1884-1961 Countries: Germany, U.K. 

1884 Tanzania mainland became the German colony: Tanganyica, a country dominated 
by subsistenee agriculture, livestock herding, little trade. Start of commercial 
agriculture. 

1918 End of World war I. Tanganyica became a British mandate. Agriculture remains major 
souree of income. Majority of a agricult. prod. unprocessed exported. Later on 
tew industries established in urban areas to produce simple consumer goods tor 
smal! elite in towns. lncrease of gap between urban and rural areas. 

1962 Nyerere president of Tanganyica, leading the country with his strong philosophies of 
African socialism in attempts towards Tanzanian development. 

1964 Zanzibar signes union with Tanganyica and farm tagether Tanzania. 

1973 Establishment of Smalllnd. dev. Org. SIDO to promate import substitution production 
. Result: production structure capita! intensive, import intensive, large sized. 

1980 succeeding economie crisis resulting from bath intemal and extemal factors. First steps 
to liberalization of politics under increasing pressure of donor community and 
development · banks. 

1990 Mwinyi succesor of Nyerere as chairman of CCM, after resignment Nyerere as 
chairman that year 



it!'Pîl:t~nifhm'W:illfB9l!Jm~~~~-~~~~~~Yt~'I;jp~•~~~~ilt;s:tl:il::&11~~?:if~:t:~:,;t~t'?:~:~:;'~'q;i~ 
3.1 General data on government and policies 

Constitution 

Politica! parties 

Legal system: 

25 April 1977; major revisions October 1984 

CCM or Revolutionary Party (Aii Hassan MWINYI); Civic United Front 
(CUF); National Convention for Construction and Reform (NCCR); 
Union for Multiparty Democracy (UMD); Chama Cha Demokrasia na 
Maendeleo (CHADEMA); Demoeratic Party (unregistered); United 
Demoeratic Party (UDP) 

based on English common law; judicia! review of le,gislative acts limited to 
matters of interpretation; has not accepted compulsory ICJ 
jurisdiction Judicia! branch: Court of Appeal; High Court 

Arusha, Dar es Salaam, Dodoma, lringa, Kigoma, Kilimanjaro, Lindi, Mara, 
Mbeya, Morogoro, Mtwara, Mwanza, Pemba North, Pemba South, 
Pwani, Rukwa, Ruvuma, Shinyanga, Singida, Tabora, Tanga, 
Zanzibar Centrai/South, Zanzibar North, Zanzibar Urban/West, Ziwa 
Magharibi 

•. ""'.· :<·•:>~ <.",__.•'>"!<'~''"'""'""'<•·•·.:<•11!· . ····~Di:nwill."''-""'"d.~M~aS ·"/?.~ ·:~· ·_•>w-" · ·. ' '"'' ,;-;•w·,~•-T. '· ,_vc W<':fiW!. , • .",_ ""' ·~~o iUeát;z;iëfiîttiori. · èR*E%1lji'PB~· 'lr&?: . >'1610 
. ·' • iê'têiit~g"ii&tttl!~~,. (''UI!!UJ."'-~'-"-·······~-···'··· ... Ji!DI.~JmJ iJl •. "~ I. ,.., __ ,,_,}~A:l.%~ 

1967 'Declaration of Arusha' a one-party socialist state, with a centrally planned economie system 
orientation: 'self-reliance' and >socialism= towards national 
development . Fundamental ideas: (1) major means of production 
should be publicly owned , (2) the country should rely on its own 
resources to avoid impoverishment caused by the strong and 
developed nations. 

1985 Economy at point of Economie Recovery Programs: consequent politica! economie changes 
collapse versus a more liberalized economy, Politica! reforms stayed behind

> Nyerere's resignation -->. Presidency of Ali Hassan Mwinyi 

3.4political stability 
>'?-.':'.~~ : ~ :~;.,:,~ ;,,; f,{l~<::~ .. ~f!."'~?'f,.;· ~o~:·, '> Jk!1fi"?0}~.}:é 
!Çb§l}gê$'!0YPQ!jtiç,!;JJOn~ J;§0ij~ 

Coups n.a. 



Intlation (%) 32% 27% 3.5% 

IJIDIIIIII11&Miïl:mDDJJBJ.B11B»mllfiDIIIIO 
17,5 33 24 99 195 219 297 407 

4.2production structure 1970% GDP 1976 1982 1986 1992 

Bussiness and other services 

Transport 

Construction 

1980 1985 1990 
~ E. xp·''''o'····n·"···s,l(' cnä~?'B!Eré:è\:i~li:{Y'l ti;1),;'jf.:7:ic~W~1Bi1! ~';M!llwm~,.]j 
:: ... ~,,~}:J'>;" .~:>~ \11Y~J~n~rY~..w~~ ~ll~~ 

Non fuel primary products 427.7 ff!19-· 
Manufactures 75.1 

r:rmaem!:~Iaîimî?iiilllil ~-
Non fuel primary products 194.7 143.9 

4,2 

1,0 

0,8 

%of total 

81,4% 

15,7% 

~E~~~~~~~0~~~~j~~~~~~~~~~~~~ II[~JI~~~~~~~~~~~~~l~~~~ 
Manufactures 762.7 626.1 890.9 76,2% 

t·tfàä~·b~@nê~~~;:: ~6~!~3iïi5È~·~ t~liái.Si~ l~!§1~!lliiië 
% GDP 12.5% 8.8% 37% 

M!~~t!r:n~t,p~bt··rm!u~Q~$}?~1 àtêlB!~~~~ ~aM~:~i~:7;:i~J 1~9.~~;~·;~i~i~v~1;\~~ 
Long term Debt 258.2 2,622.1 3,752.0 129.4 



3 129,270 129,053 129,574 133,895 83,012 81,745 86,452 87,621 

;4~f~~~~,;~!,~ii1~1l '1t~~ll m.t~1R lèlf[tllï ~~~ilii~ ID~Jgh'i&mlllligMLU !t~Dlllt~ 
5 richest 381,674 319,842 398,062 500,299 267,355 216,258 287,607 351,266 

; ........ 
Ratio 5/1 6.24 5.25 6,35 4,94 7,03 5,73 7,10 5,28 

Alf at hh level 183,162 146,297 230,667 416,387 123,352 95,328 161,773 290,631 

Alf US$ 370 296 466 841 249 193 327 587 

TAL 

~:;~a•*li'i1~i0Prllllim1~?,_E~~~~PF'~~~~~~t~ r-+!i~L..!UL:.li~ __ _"f.oM~!-·~A\Uas; S?Ai~\l~~BJ1 ""-
Life expectancy Total population: 42.34 years; male: 40.95 years 

female: 43.78 years (1996 est. 

mortality rate 19.47 deaths/1,000 population (1996 est.) 

:'iPï~ntJ1•?rt~~j~l?flopg:Jlt~*~r,~·" 
' ·'' "''' , ', "}$ow .•. ;,;,., ''"' ''-'"J .• ~x>,., ..... ·~ ••• 7,~-~~:;.;;~,;k. 

fertility rate (no children/women) 5.67 children bom/woman (1996 est.) 

;~paf>~!~~i~n:tenY~~J~'ûi!:;~c:~a:~~Rl~~:~J~ ~g~~Z~~II-!i~fif~~~~~l~ ~ti~~yq;;:r~,;;~,1ifi:~,;l'~ ~;;;~i''g;:;:+:~~~\;\;;;""'' 

I 



Fig 7.2 Education system in Tanzania 
Souree Ministry of lndustry. Loca/construction industry study. 1977, p.226; Dam, A. van. Onderwijs in Tanzania. 

1990, p.14/15.; Rijkenberg,S. TUE 1996 
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(3 years) 
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DSM technlcal 

J college (DE) 
i 

lndustrial 

experience 

DSM technica! 
college (FTe) 

UniverslUes abroad 
(Ph.D.) 

UniverslUes abroad 
(M.Sc.Eng.) 

Univarsity of DSM 
(B.Sc.Eng.) 

lndustrial experlence 

Secondary schools Farm VI 

Secondary schools Farm IV 

Prlmary schools Standard lVII 

Source: UNDP 1994 10.9 18.0 

Min. age eertificate 

31 i Ph.D. 
I 

I 
29 ---1 M.Sc. 

B.Sc. 

27 ~- · Diploma in 
Engineering (DE) 

25 

Full time instructor 

23 
Technlcian (FTe) 

21 Supervisor 111 

Supervisor I, 11 

19 erafisman (grade I) 

erafisman (grade 11) 

17 erafisman (grade 111) 

Trainee 
15 

20.7 



Food prod/cap 1988-1990 (1979-1980=100) 88 

7.11and Source; Dorgan , Gale contry ~( world rankings reporter 1995 

Source. UNDP Human Development Report 1992 Tanzania 1 2 3 4 

Forest area % totalland area 1990 47 28 31 30 
Arabie land 5 37 
Other 48 33 
r~·:'7~\~'~tBR611ll_rö_ . ~-,tlY.~~ lt D..., . . -- . ll!!'f&'\1 i "i>J 0;~ 

Annual % change of prod. Of fuel wood 4,2 2,3 3,0 

Annual% of change energy consump. % 1980-1989 2,3 4,9 3,8 1,2 4,2 

Annual rate of change energy consump. % 1965-1989 - 1,3 -3.3 -1,1 -7,3 -6,6 

8.1 Transport network in Tanzania Source: Dorgan, C.A. 1995 

Major sea harbor : Dar es Salaam 

% dwellings with electricity Electricity prod in mill kW I yr electr .consumption 1993 

8.3Water distribution 

8.4 Telephone communication system Source:Bureau of stati~;tics 1995 



9.1 Major demographic data Source: Nat Bureau of statistics (NBS) 1994 

29,058,470 1988: 23,127 1,15% (1996 Urban: 19% 30 (Tanzania) 
1994: 27,471 est.) Rural: 81% 1,153 (Dar es S) 

j~i:2'A.· 'e$trzlé1""~:è?'li:~~i:D:.,~~Ffl~:i(f!~~r::~:a,~~·~~itîttJ~ &~s~û'!!ft~iK,'läffHtifé•·i!i:WZt•t·ml."'l'-~tre··aA~ ,M, •• ,.~. 9 .. , .. , ... =~-W: .... ~'·"'~~-:i.l'$bgoof:r!î~"Bi~~ il2-~ ~~ ... ~A.MML.,..~t .• J~ldSUêcJ§li~'E:,.fs:!}fW 
Age groups < 15 yrs 15 < age < 65 > 65 yrs 

~~f~mi>1D~~[tJP1filllllllà1mB"ift--~m-~m:$n• 
9.3ethnic/cultural homogenity Source: National Bureau of Stat. 1994 

> 3 adults, 1-2 children 
f!.t~.P.l'i/,'f~.'\?l~,~~ 
h<·!~.J:<ti:L~~gm~ 
> 3 adults, > 5 children 14.7 -

1.8 

0.4 

15.6 

2.7 

17.5 

i 
8.7 

Source: Bureau of statistics 1994. 

3.1 

0 

23.8 

1.9 

14.5 

2.0 

--IB~ no of household members 5.91 7.05 4.89 
~t>e··ti:ftrtl~~~ .. atlà''m!li"!~~~~~;~·JJ t ... .,.i:?Jottnrl.)~!l;iK._~ .. u .. m~~~M,I'GPt.'Y~ ll&W~~ 

Average of househeld head (yrs) 43.7 45.8 41.4 
Female headed households (% of total) 12.2 10.9 15.3 

:~y~rê9~~:ffQ;:QJ!ÇfiuifiiEf6·~;~:§j§fs1Jîfi~~·:~~'m1t~l!~ ~f:~rS:tif;~~'"i~ LA~t.•1.,.>v.,;;&s',;h\(i•'i.. 
Average no of adults > 65/hh 0.15 0.20 0.14 



Fig 7.2 Education system in Tanzania 
Souree Ministry of lndustry. Loca/construction industry study. 1977, p.226; Dam, A. van. Onderwijs in Tanzania. 

1990, p.14/15.; Rijkenberg,S. TUE 1996 
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