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Executive summary 

This report presents a pre-feasibility study on bamboo board production in Tanzania. The 

assignment for this feasibility study was given by Herkin Builders Ltd, a local building and 

civil-engineering contractor in Dar es Salaam, Tanzania. 

After gathering the necessary data and information, schedules (spreadsheets) were prepared 

for the financial analysis. Data was gathered concerning the following aspects: 

• Marketing. 

• Raw materials and factory supplies. 

• Location, site and plant lay out. 

• Technology and engineering. 

• Human resources. 

• Organisation of the plant. 

• Financial resources. 

It is concluded from this financial analysis that the production of bamboo matboard in 

Tanzania is feasible. The Net Present Value (NPV) concerning total capital invested is Tshs. 

1,8 billion, the Internal Rate of Return (IRR) is 36%. For equity capital invested, the NPV is 

Tshs. 1,7 billion and the IRR is 54%. The pay-back period is 6 years and the project is 

profitable from the first year of operation. 

From economic point of view there are quite some possibilities to invest. Economic 

conditions for investment are favourable, inflation is low and there is a free market. The 

construction sector however is not operating very well and will not operate very well in the 

coming years. Also the infrastructure is not in a good shape. The national resources are 

available. There is bamboo, there is glue but nobody does not seem to do anything with 

these resources. Also the high potential of unskilled workers are neglected (i.e. no labour 

intensive technologies are used, moreover the science and technology policy is discussing to 

make use of superconductors and processor technologies). The market is down. There is 

almost no growth due to the slow growth of the construction sector and it is difficult to 

compete against high quality cheap imported building materials as a local manufacturer. 

The technological capability is very low. Technology policies are lacking, including 

technology infrastructure supporting agencies and institutes. The technology stock (techno

ware, human-ware, info-ware and orga-ware) is negligible. No knowledge, know-how and 

skills are available regarding usable technologies and production processes concerning 

wood-based sheet materials. 
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Also in this project analysis it was necessary to make assumptions. Assumptions with 

regard to the sources of finance, the price of input materials and factory supplies, sales 

volume, sales price and the inflation rate. Next to these important assumptions many 

aspects are omitted in this project analysis, for the sake of simplicity or they were unknown 

for this analysis. 

Follow-up studies are necessary concerning the following subjects: 

• In-depth study for the supply of bamboo mats. 

• In-depth study concerning the proper scales of production en organisation of production. 

• In-depth study concerning the sources of finance. 

• In-depth study regarding the domestic as well as export market possibilities for bamboo 

matboard. 

• Environmental impact analysis of bamboo matboard production. 

• International technology transfer. 

The recommendations are underpinned by the sensitivity analysis. The sensitivity analysis 

performed on some critical aspects concerning the project, shows some interesting 

characteristics. Lowering the sales price of the bamboo matboard is quite possible, but it will 

certainly effect the profitability of the project. Increasing costs of input materials are a 

serious threat to the profitability of the project. Especially with regard to the costs of bamboo 

mats. They determine for a large part the operational costs of the project and since the profit 

margin is quite small, price increase has an enormous impact on the profitability of the 

project. Inflation, unavoidable, has a severe influence on the project's profitability. 
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Pref ace 

This year I had the privilege to stay six months in Dar es Salaam, Tanzania. There, I 

executed research on new alternative building materials for the seemingly helpless and 

underdeveloped construction sector. During this research I was confronted with this 

underdevelopment, and this helplessness was, and still is, more serious than I ever had 

imagined. For my research I made visits to institutions and ministries linked, some way or 

another, with the construction sector or with the building materials industry. Especially at 

those visits I was made aware of the shortage of right policies, the parallelity of the policies 

(instead of being unified), the lacking of expertise, the lacking technology infrastructure and 

above all, the pressure to develop in an environment that is not supportive. 

But, of course, Tanzania is more than a helpless and underdeveloped construction sector. It 

is also a country full of people and culture and spirit. Also a country full of contradictions, 

contradictions visualised in Dar es Salaam, a commercial city with roots in rural Tanzania. 

Duality in a society. Dar es Salaam, not a city of prosperity, but rich enough to visualise 

hope for the future and above all, for me anyhow, a gateway to a beautiful country to be. A 

country full of dreams. As Walter D. Wintle puts it: 

If you think you are beaten, you are; 

If you think you dare not, you don't. 

If you'd like to win, but think you can't, 

It is almost a cinch you won't. 

If you think you'll lose, you're lost, 

For out in the world we find 

Success begins with a fellow's will; 

It's all ~n the state of mind. 

Experiencing the life I live I thank my parents. For the love and support and trust I find 

with them. Without their support I would still be a silent boy instead of a grown up man. 

Part of my life is Daniele, a sister to be proud of; giving me mental strength with her funny 

postcards and remarks. In Stella and Melissa I found two beautiful women standing by me 

all the way. Too much patience they have for me, listening to my nonsense and bearing my 

moods. But at the same time giving me joy and goals in life. 

The fact that I have grown up these last few years can also be related to friends in my life. 

Friends in every way. I love them and I think they love me. The fun and laughter we shared 
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were the best experiences which could ever happen to me. They are: Lars Dinnissen, 

Martine Meerburg, Joost Willems, Monique van Drunen and Michel Krott. 

Words of gratitude for Mr. Kishimbo, managing-director Herkin Builders Ltd., patiently 

waiting for my results and giving advice whenever necessary. Facilitating my research in 

every way. Listening to my stupid remarks as a foreigner. And, lending me a car for the 

weekend trips, trips to beaches and memorable parties. I also would like to thank Mr. 

Mamiro of the National Construction Council. For trust, advice and information. 

Back in Eindhoven I would like to thank the entire staff of Technology Development 

Sciences at the faculty of Technology Management. Especially words of gratitude for my 

supervisors: Emilia van Egmond and Jules Janssen, for their critical support, advice and 

information. Above all, it is Paul Lapperre I would like to thank for his support and his 

personal interest in my well-being for the last three years. Thank you. 
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Chapter I 

Introduction 

This report presents a pre-feasibility study concerning bamboo matboard production in 

Tanzania. A Master of Science (M.Sc.) research project will be carried out to complete the 

M.Sc. course on Technology & Development Sciences at Eindhoven University of 

Technology. The practical value of the project is to assess the potential contribution to the 

development of the Tanzanian construction sector. In a broader perspective, the project 

could contribute to the socio-economic development of Tanzania by making use of available 

and sustainable natural resources in Tanzania for production purposes, by enlarging the 

technological capability within the building materials industry and by involving the rural 

population in the production process. Furthermore, a contribution will be made to the 

accumulation of scientifically relevant knowledge concerning marketing at micro-level and 

technology development and socio-economic development at micro-, sector- and macro

level. 

1 BACKGROUND 

In 1996 in Dar es Salaam a seminar was held on alternative and sustainable housing 

construction technologies for low income households in Tanzania. During this seminar 

bamboo was indicated as an alternative and sustainable building material that is very 

suitable in dwelling construction. A major constraint is people's lack of money in the lower 

income groups. The income that people in these groups earn is spent on food, clothing et 

cetera but it is not enough to finance the construction of their homes. Moreover, it is 

impossible for them to raise enough funds to build a house, that can meet the level of basic 

standards and more importantly, which can be maintained at this level. 

Therefore, the sole conclusion made during this seminar was one in which it was stated that 

bamboo as an alternative and sustainable building material is viable. However, the 

generation of income for the households in the lower income groups is a basic necessity. If, 
after some time, these households have generated sustained financial means, bamboo will 

be a building material that is viable for the construction of their homes. 

To make this prime objective possible, it is necessary for people of the lowest income groups 

to be employed for a sustained period or that additional money is generated via home 

business, for example, for an extended period. To create this employment and these 



financial means one can take several routes. One possibility is a method that has been 

successfully implemented in Kerala, India. 

In Kerala communities make woven bamboo mats from locally grown split bamboo culms. 

These mats are coated with glue and then hot-pressed to produce a board similar to 

plywood. This bamboo matboard is then sold as a building material or used for packing 

cases (there are many different end uses) . The technology used is rather simple and is 

within reach of a developing country. At the Indian Plywood Industries Research and 

Training Institute (IPIRTI, Bangalore, India) much research is done on this subject. In 

addition, this matboard has big advantages for the environment and socio-economic 

development. Making use of bamboo as a building material saves wood and decreases 

deforestation. Socio-economic advantages are the use of locally available raw materials in 

the construction industry, resulting in a decrease of imports of foreign building-materials. A 

second advantage is employment generation: weaving the mats is done by manual, which is 

the cheapest way of producing woven bamboo mats in India. 

This method could also be applied in Tanzania, the advantages are obvious, as seen in 

Kerala, India. Exploiting this method on a commercial basis would seem viable, considering 

the relevant facts. These facts are the high rate of imports of foreign building materials, 

deforestation and the wood industry sector which cannot operate properly either 

qualitatively and quantitatively. Commercial implementation of this method in Tanzania 

could be done by an entrepreneur who is active in the building construction industry, 

preferably a local building contractor who produces his own building materials. The 

advantages of a local building contractor are the marketing opportunities (he knows the 

local market), and the fact he will have a vast number of clients, who may be interested in 

the product. 

The research into bamboo matboard production can be summarised into one basic research 

question: 

What are the opportunities and constraints embedded in the environment of a company 

concerning bamboo matboard production in the Tanzanian building materials industry? 

Note: 

The environment of a company must be seen at micro-, mesa-, macro and supramacro-level. 

This means, for example, that international technology transfer (supramacro-level) will be 

taken into account. 
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2 RELEVANCE OF RESEARCH 

In the former paragraph some important facts were mentioned concerning the building 

materials industry in Tanzania; a high import ratio, a large scale deforestation, a not 

properly working wood industry. In this paragraph the problems with regard to the 

building materials industry in Tanzania are described to reveal the relevance of this 

research. 

2.1 IMPORTANCE OF THE BUILDING MA TERIAlS INDUSTRY 

Kisanga describes in an article the importance of the building materials industry. But this 

industry depends heavily on the agricultural output and' therefore on the purchasing power 

of the agricultural sector, as source for investment as well as outlet for its output. Rising 

agricultural income means a growing demand for the products of the building materials 

industry, and the availability of affordable building materials gives farmers and workers an 

incentive to expand production, forward linkages. The building materials industry provides 

employment, income and also infrastructure for agriculture and manufacturing, backward 

linkages.I 

Since Tanzania gained its independence in 1961, it has been trying to establish a building 

materials industry using different technologies, scales of operation and raw materials. The 

building materials industry is a major player in the Tanzanian economy, due to its forward 

and backward linkages (as stated above), employment creation and its supply to capital 

formation. The estimation of the building materials industries' contribution to social and 

economical development is essentially similar to the construction sector. This sector 

contributes to the economic development by producing capital goods for other sectors. The 

construction sector and building materials industry can create national income and durable 

assets.2 

2.2 PROBLEMS FACED BY THE BUILDING MA TERIAlS INDUSTRY 

But, the Tanzanian building materials industry faces enormous problems. In a survey 

conducted by the National Construction Council (NCC) in 1992, all surveyed companies 

(building contractors, civil engineering contractors, consultants) mentioned the shortage of 

1 Kisanga, AU., The challenge faced by the building materials industries in the 1990s: with special reference to 
Tanzania (In: Habitat International, Vol. 14, No. 4, Pergamon press pie., 1990), p. 119. 

2 Dijk, J.W. An appropriate marketing management method that supports the building material industrialization in 
Tanzania, Part I (Eindhoven: Eindhoven University of Technology, 1996), pp. 3-4. 
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materials as the major production snag3. The gap between supply and demand of 

construction materials is under high pressure. It is forecasted that it will even increase. 

Several reasons can justify this assumption:4 

1. Local plants for the production of building materials failing to make an impact on the 
building materials market. 

2. The demand of building materials continuing to increase due to high urbanisation rates, 
requiring new houses, infrastructure facilities as well as accelerated development 
programmes. 

3. Centralisation of production centres and the distribution problems due to transportation 
problems. 

The major factors contributing to this snag in supply, and therefore the failure of the 

buildings material industry are: 

• Scarcity of raw materials. 
• Ageing equipment and lack of parts. 
• Power interruptions on fuel and electricity. 
Dijk mentions also an aspect which contributes to the enormous problems faced by the 

building materials industry. It has always, out of necessity been the priority to keep 

production going. Product and process development, marketing and financial management 

are neglected in the battle for survivals. It is therefore almost impossible to compete against 

foreign companies or materials. 

Also some other problems are revealed by the NCC survey. Most of the companies 

producing building materials use different standards, foreign or local6. This causes serious 

problems in construction works. Another problem, mentioned by contractors are the costs. 

There is tremendous increase for the past five years as an overall picture on the building 

material costs 7. The main reasons seem to be: 

• The imbalance between requirements and capacities. 
• Increase in inflation rate. 
A third problem seems to be the low marketing activities. Companies producing building 

materials should let know the planner/ designer of the construction work, what materials 

are locally available/produced. 

3 NCC, Identification & promotion of utilisation of local resources & locally produced materials (Dar es Salaam, 
NCC, 1992), p.9. 

4 NCC, pp. 9-10. 

5 Dijk, J.W., p. 9. 

6 NCC, p.14. 

7 NCC, p.15. 
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2.3 THE NEED FOR ALTERNATIVE STRA TEGIFS 

The NCC makes the following recommendations, concerning the results of the survey: 

• It is high time to search for alternatives which utilise indigenous materials to substitute 
most imported materials. 

• There is a need to develop construction materials from our local resources with export 
potential so that foreign exchange can be obtained and used to import those materials 
which can not be locally produced. 

• Planners and designers should be encouraged to specify the use of locally produced 
materials. 

According to Kisanga a new strategy for the building materials industry is needed. The 

challenge of the new strategy is to develop a building materials industry which will be 

protected from external suppliers but has effective internal competition to encourage 

increases in productivity and innovation.s Of course this is questionable, protection from 

external suppliers should only be given to infant industries and not to a whole industrial 

sector or sub-sector, as this creates inefficiency of production resources. In addition, several 

steps must be taken by the government. Due to poor infrastructure there are raising costs of 

building materials. Policies are required which offer subsidies or tax credits to firms for 

building materials and firms investing in infrastructure to open up or to improve the use of 

natural resources. Governmental supporting agencies can play an important role in 

providing technical advice on project feasibility, design, alternative technology, sources of 

equipment, specification and technological transfer for investors. Furthermore, efforts 

should be directed to build the institutional and human resources that enable entrepreneurs 

to respond to market opportunities in the industry.9 

2.4 THE WOOD-BASED SHEET MATERIALS SECTION 

In the seventies and eighties building materials were imported by one sole state owned 

company, Building Hardware and Electrical Supply Company (BHESCO). This company 

had a kind of monopoly on building materials as they were the only provider of imported 

building materials. However, in this last decade building materials can be freely imported 

by anyone in Tanzania, this is due to the adoption by the government of a free market 

system and the abandoning of state owned companies, i.e. privatisation of the parastatal 

sector. 

8 Kisanga, A.U., pp. 131-132. 

9 Kisanga, A.U., pp. 131 -132. 
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During the described period of state controlled imports, other parastatals were 

manufacturing building materials for the Tanzanian construction sector. One of those 

parastatals was Tanzania Wood Industries Corporation (TWICO). TWICO has had several 

subsidiaries producing wood based sheet materials like chipboard, plywood and hardboard. 

The establishing of TWICO was according to the objectives of the government to create a 

self-reliant nation, i.e. independent from the international market. TWICO was established 

in 1971 under the government act of 1%9, with the aim to plan, implement, co-ordinate, 

stimulate and control the development of the wood processing industry within the country. 

TWICO was formally under the Ministry of Natural Resources and Tourism but is managed 

by a separate board. When established, the corporation had three subsidiary companies to 

manage, each company being a production unit and the head office doing all the marketing, 

personnel and administrative functions. Until recently, TWICO had ten subsidiary 

companies under its management plus one joint venture company. 10 

But, likewise other protected parastatals, the subsidiaries of TWICO were producing rather 

poor. The quality was low and there was no full capacity utilisation for many years. This 

supported the increase of the gap between demand and supply of building materials. So the 

state was forced to import wood-based sheet materials, instead of being self-reliant, building 

capability and exporting in the end. Of course, the import duties were high to create an 

advantage over the imported sheet materials. 

lwaarden comes to quite interesting recommendations concerning the revitalisation of 

TWICO, the most important are: 

• A change in attitude regarding the importance of quality has to be established. 
• Keep track of competitors within the market. 
• TWICO should promote continuous improvement in products and production processes. 
• TWICO has to adapt to the wishes and needs of the customers regarding wood-based 

panels. 
These recommendations underpin the poor performance of TWICO. 

With regard to the competition for wood-based sheet materials like plywood, chipboard, 

hardboard, blockboard and gypsum plasterboard, the following can be stated, according to 

TWICO Headoffice. The subsidiary companies of TWICO are now being subject to 

privatisation and this process is up till now still continuing. Due to this privatisation there 

was almost no production in the last few years. Tembo Chipboard will start producing this 

year. Other subsidiary companies like Sikh Sawmill Ltd. and Fibreboards Africa Ltd. are still 

not producing and will not start producing even next year. According to TWICO there are 

10 lwaarden, M.A. van, The quality of locally produced wood-based panels in relation to market demand in 
Tanzania (Eindhoven: Eindhoven University of Technology, 1996), p.45. 
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no local producers of wood-based sheet materials in Tanzania. Except for a small 

manufacturer of blackboard and flushdoors in Moshi. This means that almost all wood

based sheet materials are being imported, most come from Kenya, South-Africa, Europe and 

India. Gypsum Plasterboard is not locally produced. A few years ago, it was expected that 

gaps would be filled by foreign suppliers. This has now become true. It was estimated that 

in 1991 eighteen percent of the total demand is imported, of course, at present day this has 

sharply risen. TWICO as an institute will disappear in the near future. It is unknown of 

TWICO will get a new function, maybe a function like "Centrum Hout'' in The Netherlands. 

It is possible to draw the conclusion that there are quite some possibilities to start a local 

indigenous private factory for the production of wood-based sheet materials. But the main 

problem is that this market is nowadays dominated by imports from foreign producers who 

are able to produce huge quantities for the lowest price using modern process and product 

technologies. Tembo Chipboard is bought by a foreign company, which has the large sums 

of money needed to revitalise the chipboard factory. 

It is clear what constraints and challenges the building materials industry in Tanzania is 

facing. At this moment innovative building materials are highly necessary. A new strategy 

needs to be developed; part of this strategy should be the identification and use of local 

natural resources. This research project is a step towards that new strategy. In addition, the 

building materials industry is a good sector to industrialise 11. First, it corresponds with at 

least five of the eight priority investment areas identified by the Tanzanian government 12• 

Second, the building materials industry supports a basic need, namely shelter. The relevance 

of a study on the opportunities and constraints of the utilisation of bamboo as raw material 

for matboard production in Tanzania is therefore clear. 

3 THE REPORT 

The sequence of the chapters is according to the guidelines from UNIDO 13• Chapter 2 

presents a theoretical background of the research instrument. Chapter 3 deals with 

marketing. Chapter 4 discusses the supply of raw materials and factory supplies. Location, 

site and plant layout are dealt with in chapter 5. Engineering & technology is described in 

chapter 6. Human resources and organisation of production can be found in chapter 7. The 

financial and economic analysis of the project is dealt with in chapters 8 and 9. Chapter 10 

consists of conclusions and recommendations. 

11 Dijk, J.W., p. 10. 

12 See chapter 10. 

13 Behrens, Wand P.M. Hawranek Manual for the preparation of industrial feasibility studies (Vienna: UNIDO, 
1991 ). 
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Chapter II 
Theoretical elaboration 

This chapter covers the theoretical basis of the research instrument. Based on literature and 

present problems in the Tanzanian building materials industry, a research instrument is 

formulated. 

1 LITERATURE SCAN 

In a time of dramatic and increasing economic, technological, ecological and political 

change, survival and success in the business world depends more than ever on making the 

right decisions. An investment decision is one of the most critical business initiatives to be 

undertaken by entrepreneurs or managers, because investments bind financial resources for 

a relatively long period despite expectations of continuing change. But how can the right 

investment be identified? From the business point of view, any investment that can 

economically achieve its basic objectives over its lifetime can be considered the right 

investment. It is important to understand that the basic objectives of investment projects are 

not the maximisation of output value or the minimisation of input costs, or the technical 

efficiency of the project or profit maximisation, but the optimal combination of all these 

technical and economic aspects, which could be the aim of long-term business planning.1 

It is therefore important to develop a strategy for the analysis of an investment project. 

Strategic analysis of investment projects has become an increasingly attractive and useful 

instrument of modem management 2. This strategy has to be based on the environment 

which interacts with the firm. The interaction can be seen in figure 1 3. Every company 

operates in an environment; an environment determined by market demand and 

competitors, suppliers, infrastructure et cetera. There is an interdependence between a 

company and its environment: first, the company reacts to changes from within the 

environment and second, the company tries to influence these changes 4. Scott mentioned 

four types of environment influencing an organisation. These types are cultural, physical, 

1 Behrens, W. and P.M. Hawranek Manual for the preparation of industrial feasibility studies (Vienna: UNIDO 
publication, 1991 ), p.22. 

2 Behrens, W . and P.M. Hawranek, p.22. 

3 Behrens, W. and P.M. Hawranek, p.23. 

4 Behrens, W . and P.M. Hawranek, p.23. 
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technological and social environment. These environments affect organisations, but 

organisations also modify their environments s. According to Andrews 6 the environmental 

influences relevant to strategic decisions operate in a company's industry, the total business 

community, its city, its country and the world. They are technological, economic, physical, 

social and political in kind. Within the environment change is taking place at varying rates -

fastest in technology, less rapidly in politics-. Since by definition the formulation of strategy 

is performed with the future in mind, experts who take part in the strategic analysis must be 

aware of those aspects of their company's environment especially susceptible to the kind of 

change that will affect the company's future. 

A company which does not exist has to be built from the conditions that are present in this 

environment. In other words: the environment determfues whether it is feasible to start a 

new company in an existing sector or in even a new sector or sub-sector. Within the 

environment there are opportunities and constraints which need further investigation. 

These investigations should be done according to a certain strategy. In this way the 

opportunities and constraints embedded in the environment mentioned in the research 

question are divided into parts which can be controlled and investigated. 

Economic and infrastructural resources 

Natural Human Technology Finance 
and know-how 

Socio-economic 
infrastructure 

Figure 1: the firm and its environment (Behrens and Hawranek, 1991, p.23). 

5 Scott, W . R. Organisations -rational, natural, and open systems- (Englewood Cliffs: Prentice-Hall Inc., 1992), 
pp. 125-149. 

6 In: Mintzberg, H. and J.B. Quinn The strategy process "concepts, contexts, cases" (Englewood Cliffs: Prentice
Hall Inc., 1991), pp. 47ff. 
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The aim of creating strategies is identify the right investment projects in order to achieve 
and to maintain an optimal position for the company in a competitive environment. 
Developing strategies is based on three generally accepted principles, these are: 7 

1. Concentration of forces, to avoid weaknesses in future projects. 
2. Risk balance, resources are not completely concentrated on one strategy, creating a sound 

balance between various risks. 
3. Co-operation, identifying and establishing co-operation with others through a coalition. 

The strategy for the pre-investment phase proposed by Behrens and Hawranek consists of 

seven aspects: s 

1. Formulation of the general objectives of the investment project. 

• What is the leading idea? 
• What are the options? 

2. Determination of the immediate project objectives. 

• What products and services are to be offered? 
• On which markets? 
• What market position and growth rates are to be achieved? 

3. Choosing the project strategy. 

• What basic strategy best suits the objectives (geographical area, market share et 
cetera)? 

• What is the scope of the project? 
• What are the critical main resources and inputs required? 
• What is the location? 

4. Determining the functional objectives and strategies. 

• Marketing objectives. 
• Supply objectives. 
• Production objectives. 
• Technology objectives, 
• Finance objectives. 
• Human resources. 

5. Development of the right mix of functional objectives and strategies. 

6. Planning of strategy implementation (planning and optimal combination of resources 

required). 

7. Checking and adaptation of the strategy during implementation and operation. 

The research instrument in this manual corresponds with this strategy, but the process of 

developing a strategy is not strictly sequential but iterative. The research instrument is 

presented below, figure 2. Every step corresponds with at least 3 or 4 other steps, as 

indicated by the use of bi-directional pointers. 

7 Behrens, W . and P.M. Hawranek, p. 24. 

8 Behrens, W. and P.M. Hawranek, pp. 25-26. 
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Step (I) Project strategy and 

marketing concept 

Strategy aspects nos. 1,2,3,4 

I 
Step (II) Sales programme Step (III) Material inputs 

___ ,.. 
Strategy aspect no. 2 Strategy aspect no. 4 

I 
Step (V) Technology and, 

engineering 

Strategy aspect no. 4 

I 

Step (IV) Location, site and 
+---+ 

environment 

Strategy aspects nos. 3,4 

Ml_Plant organisation ..----. Step (VII) Human resources ..._. Step (VIII) Project implementation 

Strategy aspects nos. 3,4 Strategy aspect no. 4 

I 
Step (IX) Financial analysis 

Strategy aspect no. 4 

Strategy aspects nos. 5,6 

Figure 2: research instrument for a feasibility study as presented by Behrens and Hawranek (Behrens and 

Hawranek, 1991, p. 27) 

The instrument presented by Behrens and Hawranek covers most aspects of the strategy. 

Therefore it seems obvious to use this instrument to investigate the opportunities and 

constraints in the environment of a company producing bamboo plyboard in Tanzania. 

However, several remarks must be made concerning this instrument. First, the attention 

given in this instrument to marketing is not specified to Tanzania. Second, the attention that 

should be given to technology in a comprehensive way is limited. 

In 1995/1996 research was carried out in Tanzania concerning the opportunities and threats 

for a gypsum plasterboard company. This research included a theoretical part and a more 

practical part. The theoretical part contains an appropriate marketing management method 

9, the practical part contains a pre-feasibility study on a new gypsum plasterboard factory in 

9 Dijk, J.W. An appropriate marketing management method that supports the building material industry in 
Tanzania (Eindhoven: Eindhoven University of Technology, 1996a). 
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Tanzania 10. With regard to the current research it is very interesting to take a closer look at 

the theoretical part. Dijk designs a marketing method to assess the market possibilities of 

this new company in Tanzania. The main reason for the development of this marketing 

method is as follows: the priority for management has, of necessity been to keep production 

going. Product and process development, marketing and financial management skills are 

likely to have been neglected in the struggle for survival n. In addition, investment 

decisions are more likely to have an impact on industrialisation when they are based on 

proper market analysis. Furthermore, Dijk creates this marketing management method 

according to the existing problems within the Tanzanian construction sector and the 

building materials industry 12. It is possible to apply the method developed by Dijk to 

overcome the problem of the marketing instrument of Behrens and Hawranek. 

The method of Dijk comes down at nine conceptual items 13: 

1. Business philosophy & mission. 

2. Product specifications. 

3. Marketing research on the socio-economic side of a company. 

4. Marketing research on the demand side of a company. 

5. Marketing research on the competition side of a company. 

6. Marketing research on the supply side of a company. 

7. Business strategy. 

8. Business planning & marketing instruments. 

9. Implementation and control. 

In the current research this method could also be applied, when investigating the market 

possibilities for bamboo plyboard in Tanzania. Especially, items one, two, three, four, five 

and six correspond with the marketing aspects from the research instrument of Behrens and 

Hawranek, these aspects are: 

• General objectives. 

• Options. 

• Products and services to be offered. 

• Markets to be served. 

• Market position and growth rates. 

• Basic strategy. 

• Scope of the project. 

10 Dijk, J.W. A pre-feasibility study of a gypsum plasterboard factory, Part II (Eindhoven: Eindhoven University of 
Technology, 1996b). 

11 Dijk, J.W., 1996a, p. 9. 

12 Dijk, J.W ., 1996a, p. 10. 

13 Dijk, J.W. , 1996a, p. 21 . 
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• Marketing objectives. 

The practical value of applying Dijk' s method is threefold: 

1. It is especially designed for the building materials industry in Tanz.ania. 

2. Time, the method has been applied before. By adding more recent data it is possible to 

solve the problem of executing a completely new market research which will take a lot of 

time. 

3. Correction of the method, only small corrections seem to be necessary when applying the 

method on bamboo plyboard or to overcome certain deficiencies within the method 

which could be revealed when applying. 

The design of the marketing method is based on investigations of the different 

environments of a company on macro-, sector- and micio-level. Dijk quotes several authors 

with regard to these environments. Based on literature Dijk makes a distinction between 

four items of the companies environment 14: 

1. The socio-economic side. 

2. The demand side. 

3. The competition side. 

4. And the supply side of a firm. 

Using this distinction one can easily, as Dijk does, subscribe the existing opportunities and 

constraints influencing starting and existing enterprises in the building materials industry to 

one of these sides 1s. Investigations on the socio-economic side include the demographic, 

economic, physical, ecological, technological, political, legal and cultural environment of a 

company. Investigations on the demand side include all individuals and organisations that 

specifies and determine the demand and the market environment of a company. It also 

deals with needs and wants of customers. Investigations on the competition side include all 

competitors and other companies offering a product or service to a customer on the target 

market. Investigations on the supply side include all individuals and organisations 

responsible for the input of a company.16 

Within the method of Dijk also investigations are made on macro- and sector-level (socio

economic and supply side). To perform a thorough financial analysis these macro- and 

meso-investigations are not necessary; the method is shortened by removing these national 

or sector items, and by placing them somewhere else, maybe within the economic cost

benefit analysis. Replace them, as they are necessary to reveal all possible opportunities and 

constraints. 

14 Dijk, J.W., 1996a, p. 17. 

15 Dijk, J.W. , 1996a, p. 18. 

16 Dijk, J.W., 1996a, p. 23. 
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From authors quoted above, Scott (Organisations -rational, natural, and open systems) and 

Andrews (in Mintzberg-1991), but also Kotler (Marketing management -analyses, planning, 

implementation, and control) and Malhotra (Marketing research - an applied orientation) 

mention an aspect which is also important: technology. Scott 17 mentioned four types of 

environment. Each type influences the investment decisions in an organisation. One of these 

types is technology. Andrews 18 mentioned also technology as a key factor which influences 

investment decisions. Kotler 19, a leading marketing authority, mentioned the 

technological/ physical environment as one of the four environments influencing the 

marketing decisions. Finally, Malhotra 20 identified seven aspects, with regard to two of 

these aspects (past information and forecast of trends and marketing and technological skills), 

technology plays an important role. 

Also in this current research technology plays an important role. This is true for several 

reasons. First, the product (bam_boo plyboard) is new for Tanzania. Second, there is no familiarity 

with regard to bamboo plyboard production in Tanzania. Third, the new technology must meet the 

pressing needs of the community 21. Fourth, the product (product-technology) must be accepted by 

the local market 22. Fifth, many people are unaware of the important distinction between a 

technically-proven process on the one hand, and a fully worked out manufacturing technology on the 

other 23. Sixth, it is eminent that international technology transfer must take place. 

Behrens and Hawranek 24 see technology also as part of the environment of an industrial 

organisation, together with natural resources, human resources, socio-economic 

infrastructure and finance. However, the attention given by Behrens and Hawranek within 

their instrument to technology remains limited. This could be due to the fact that a 

17 Scott, W.R. , pp. 125-149. 

18 Mintzberg-1991 , pp. 47ff. 

19 Kotler, P., Marketing management -analyses, planning, implementation, and control (Englewood Cliffs, New 
Jersey: Prentice-Hall, Inc., 1994), pp. 150ff. 

20 Malhotra, N.K., Marketing Research -an applied orientation- (Englewood Cliffs, New Jersey: Prentice-Hall, 
Inc., 1993), p. 36. 

21 Stulz, R, Earth for construction (In: Appropriate Technology Vol. 11 No. 3, 1984), pp. 12-13. 

22 Stulz, R, pp. 12-13. 

23 Parry, J.P.M., Development and testing of roof cladding materials made from fibre reinforced cement (In: 
Appropriate Technology Vol. 8 No. 2, 1981), pp. 20-23. 

24 Behrens, W. and P.M. Hawranek, p. 23. 
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feasibility study can be limited to a study on business level and not on macro- or sector

level. Extensive attention should be given to technology to solve this problem. 

To incorporate technology into a research instrument it is necessary that all aspects of 

technology are present in this strategy. All aspects with regard to technology need to be 

identified. When a company wants to produce something, the company has to choose the 

right technology mix. That choice depends on the appropriateness of different technologies. 

An approach of appropriate technology is as follows: the concept of appropriate technology 

refers to the technology mix contributing most to economic, social and environmental 

objectives in relation to resource endowments and conditions of applications in each 

country. The concept is being stressed as being flexible and dynamic, respective to varying 

conditions and changing situations in various different countries 25. It is therefore reasonable 

to state that, a technology is appropriate, particularly at the time of development, with 

respect to the surroundings for which the technology has been developed, and in 

accordance with the objective used for development. Technological appropriateness is, 

according to Sharif 26, not an intrinsic quality of any technology, but is derived from the 

surroundings in which the technology is to be utilised and also from the objectives used for 

evaluation. 

The following is based on Chungu and Mandara 27. According to this framework, any 

technology is appropriate at the time and place of original application. The technology is 

still appropriate at a later time and/ or different place if the surroundings as well as the 

objectives are similar to the origin. The technology may not be appropriate at a later time 

and/ or different place due to three reasons: 

• Different or changed surroundings. 

• Different or changed objectives. 

• Different or changed surroundings and objectives. 

The difference in surroundings between countries is quite significant. Even among districts 

and regions within a country itself, there are plenty of variations. These variations occur 

with respect to the individual components of the total surroundings within which 

technology has to function. The total surroundings can be divided into six components 

representing: population aspects; resource aspects; economic aspects; environmental 

aspects; socio-cultural aspects; and political-legal aspects. Corresponding to each of these 

25 Egmond-de Wilde de Ligny, E. van, p. 1/20. 

26 Sharif, N.M. Problems, issues and strategies for S&T policy analysis (in: Science and Public Policy; Vol. 15, 
no. 4; 1988), pp 195-216. 

27 Chungu, AS. and G.R.R. Mandara, pp. 179-180. 
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aspects there are innumerable variations. Population differences can be observed in terms of 

density and demographic structure. Resources are unequal distributed throughout the 

country. Economic conditions vary from very poor to very rich individuals, groups and 

communities. There are different levels of degradation and disruption of the physical 

ecological environment. The socio-cultural factors vary widely from the most remote rural 

areas to the most accessible urban areas. And, there are many different kinds of political

legal systems in a country, especially with a decentralised government and multi-party 

systems. Likewise, the objectives of the group in maximisation of opportunities and 

minimisation of losses (threats) will vary also with surroundings. Therefore, when a 

technology is transferred from the transferor to the transferee, the objectives and the 

surroundings of the transferee have to be thoroughly taken into account during the transfer 

process (for example: technology capability, international relations and (inter-)national 

technology policies 28). 

According to Van Egrnond, the factors influencing the appropriateness of technology are the 

following 29: 

• The size of the potential market. 
• Available natural resources. 
• The role of public and private sectors. 
• Appropriate scales of production. 
• Geographical dispersal of production. 
• National availability of capital and labour. 
• The sources of energy. 
• Technological capability. 
• Technology policies and legislation. 
• International economic relations. 

Technology can be divided in different levels. On micro-level there are four embodiments of 

technology, these are techno-ware, human-ware, info-ware and orga-ware. An example can 

explain this. A screwdriver is necessary when using screws to build, for example, a 

construction of wood. The screwdriver is the tool (techno-ware). But within this process of 

constructing a structure also personnel with certain capabilities, is necessary to use the 

screwdriver (human-ware). Next, information is necessary how to use the screwdriver, 

where to place the screw and what kind of screwdriver and screw have to be used (info

ware). Finally, the process of construction is done in a certain order, when are the 

screwdriver, the screw necessary, at what time should personnel be present to use the 

screwdriver and screw et cetera. This is technology on micro-level. The description of this 

28 Egmond-de Wilde de Ligny, E. van, p. 1/21 . 

29 Egmond-de Wilde de Ligny, E. van, p. 1/20. 
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level of technology can be found within the technology and engineering steps of the 

instrument of Behrens and Hawranek. 

The other levels are the sector- and macro-level. One of the major factors within these levels 

is technological capability. Technological capability is not only the stock of knowledge, 

know-how and skills embodied in techno-ware, human-ware, info-ware and orga-ware 

available in a country to select, master and adapt technologies needed. But it is also the 

available natural resources and the technology infrastructure, present in that country. This 

makes it necessary that not only the available stock of knowledge, know-how and skills are 

discussed, but also the available natural resources and the technology infrastructure. This 

technology infrastructure consists of three categories, namely the customers of the final 

product, the suppliers (technology suppliers, organisation consultants, education system 

and research and development institutions) and finally the government (legalisation, 

policies and finance). It becomes clear that a description of the technological capability in 

Tanzania covers many identified and important (above mentioned) factors . 

Derived are four uncovered items which needs attention for the right choice of technology in 

the building materials industry with respect to the sector- and macro-level of technology. 

• Technology stock (techno-ware, human-ware, info-ware and orga-ware). 
• Technology infrastructure. 
• Natural resources. 
• International technology transfer. 

With the incorporation of these four items in this feasibility study the same remark can be 

made as with the incorporation of Dijk' s method. It will be confusing to give an national or 

sector overview within this pre-feasibility study. The description of these four items of 

technology should be placed within a techno-economic analysis. 

2 RESEARCH INSillUMENT 

It seems realistic to use the framework developed by Behrens and Hawranek as a basis for 

the investigations regarding the environment of a company producing bamboo plyboard in 

Tanzania. A thorough study on the opportunities and constraints concerning bamboo 

plyboard production must contain an in-depth relation with the environment concerned, 

environments such as market, technology, resources and finance. Second, in recent years 

many developing countries have standardised their project planning in line with the 

UNIDO approach. Consulting firms, industrial enterprises, banks and investment 

promotion agencies in (under)developed countries have also introduced the UNIDO 

procedure. Therefore it is clear that the instrument (see figure 2) provided by Behrens and 

Hawranek under UNIDO has proven its relevance and importance and can be used as a 
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basis for research for investigations concerning the feasibility of bamboo plyboard 

production in Tanzania. 

Within this instrument several adjustments have to be made. In the former paragraph it 

became clear that the marketing aspects of the research instrument of Behrens and 

Hawranek, could be replaced by the research methodology of Dijk. Step II and part of step I 

of the research instrument of Behrens and Hawranek (see figure 2) are replaced with items 

one to six of Dijk's methodology. 

Though, not every item of Dijk' s methodology can be replaced within step I and II of the 

instrument, especially the items socio-economic side and supply side. From the socio

economic side aspects of the physical environment are replaced within step IV (location, site 

and environment). The other aspects of this side are covered within the techno-economic 

analysis. The supply-side is fully covered within steps III (material inputs}, V (technology 

and engineering), VII (human resources) and X (financial resources) of this pre-feasibility 

study. See also figure 2. 

For a number of reasons the instrument presented by Behrens and Hawranek does not 

address problems related to an economic evaluation. First of all, the subject would require 

too much space for appropriate coverage. Secondly, when preparing an investment 

proposal, an investor or promoter is normally not very much concerned with the costs and 

benefits the project may represent for the economy as a whole. Interest is focused on 

commercial considerations, that is, the rate of return to be expected from the investment 

involved, taking into account the prevailing market prices to be obtained for the products 

and to be paid for material inputs, utilities, labour, machinery and equipment and the like. 30 

However, financial resources are scarce. It is therefore necessary to investigate whether the 

project is in line with the national economy or sector. A thorough economic analysis 

provides background information on this problem. Nevertheles~, most economic 

evaluations are based on numbers or ratio's like Net National Value Added or Net Foreign 

Exchange Effect. In this stage of a pre-feasibility study numbers are based indications and 

estimations and are not very accurate, therefore aggregated estimations and indications will 

not lead to a thorough economic analysis of the project. It would be much better if there was 

a description of the socio-economic situation taking into account policies, legislation, 

technological capability et cetera. 

Therefore, the cost-benefit analysis which is usually made within the framework of a 

feasibility study is replaced with a description of the techno-economic situation. Starting 

30 Behrens, Wand P.M. Hawranek, p. 5. 
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point is the technological capability within the building materials industry and wood-based 

sheet materials section, covering many items, which are of great importance for the 

indigenous private entrepreneur. This way, more insight is gained with regard to the 

environment which interacts with the company. The description is according to the 

following sequence: 

• Current situation of the construction sector, building materials industry and wood-based 

sheet materials section. 

• Technology stock and natural resources. 

• Technology infrastructure (customers, suppliers and government). 

• International technology transfer. 

These points are discussed with special reference to the wood-based sheet materials section, 

as the subject of this report is part of this section. 

The research instrument can be seen in figure 3. It contains 10 steps from basic idea to 

conclusions and recommendations. 
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Figure 3: research instrument 

These steps are according to the presented sequence of this report. Chapter I covers part of 

step 1 of the research instrument. Step 2 and the other part of step 1 are dealt with in 

chapter III (marketing). Step 3 can be found in chapter IV and step 4 is discussed in chapter 

V. Chapter VI (technology and engineering) covers step 5. Plant organisation and human 

resources (step 6 and 7) can be found in chapter VII. The financial and economic analysis is 

done in chapter VIII and IX. Finally, conclusions and recommendations are brought forward 

in Chapter X. 
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Chapter III 

Marketing 

This chapter deals with marketing. This marketing research is done according to the 

marketing management method developed by Dijk. It deals with business philosophy & 

mission, product specifications, the demand side and competition side. The demand side 

includes all individuals and organisations that determine the demand of a company. It also 

deals with the assessment of customer needs and wants. Marketing research into the 

demand side consists of three parts: 

1. The target market in short. 

2. Assessment of the industry and company sales forecast. 

3. Indication of the customer delivered value. 

These three parts are worked out below. The competition side gives insight in the 

competitor's objectives and strategies. The first paragraph deals with the business 

philosophy & mission and product specifications. 

1 BUSINESS PHILOSOPHY & MISSION 

The personal vision of an entrepreneur must be structured during the discussion of his/her 

plans. This discussion should be led by a list of competitive scopes. The first subsection of 

this paragraph presents the various types of bamboo plyboard that can be produced. This 

identification creates the possibility to choose the type(s) of bamboo boards that will be produced. The 

next sub-paragraph deals with product specifications. The third sub-paragraph presents the 

various scopes of the company. The major competitive scopes are industry scope; vertical 

scope; products scope; applications scope; market-segment scope; geographical scope and 

competencies scope. The third sub-paragraph will deal with the assessment of the name and 

the financial structure of the new company.1 

1.1 lDENTIFICA TION OF VARIOUS TYPES OF BOARDS 

When analysing the market for bamboo plyboard it is necessary to identify the various 

types. An incorrect identification will be an impediment for the definition of the business 

philosophy and mission. 

1 Based on Dijk, J.W .. 1996a, p. 25ff. 
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The use of bamboo plyboard is not limited to the construction sector. It can also be used in 

the package industry and the furniture industry. There are several types of boards which 

can be manufactured; for instance bamboo mat board (made out of bamboo mats), barn 

board (made out of flattened bamboo culms), bamboo particle board (made out of little 

particles of bamboo, mixed with a resin) and bamboo board (made out of bamboo laths 

crosswise in layers). Bamboo plyboard used in the construction sector is divided into two 

main categories. The first category is bamboo plyboard for outside use, the second category 

is bamboo plyboard for inside use. This distinction is quite important; bamboo plyboard for 

outside use must contain special preservatives and waterproof glue which endure 

durability. The first category exists of plyboard that is applied on roofs and exterior walls. 

The second category exists of plyboard that is applied on ceilings, floors and partition walls, 

it is also used on the inside of exterior walls. Bamboo plyboard used in the package industry 

and the furniture industry can be found in both categories. 

A second distinction is the number of layers of the plyboard. For example, a three-layer 

plyboard is used as the finishing of a partition wall, nailed on a frame of wood; or it is used 

as ceiling material. Adding more layers makes it suitable for use on floors, roofs and exterior 

walls. For the package industry and the furniture industry the number of layers fluctuate. 

A third distinction is quality. The product characteristics determine the different 

applications, when the product's characteristics are in line with any application, one can 

speak of quality .. For example the furniture industry might demand less strong bamboo 

plyboard, while appearance is important. In the package industry strong bamboo plyboard 

is required while appearance does not matter. In the construction sector the product 

characteristics fluctuate with the application. 

The choice between different kind of bamboo plyboard 

To be able to choose between the several different kinds of plyboard, some criteria are 

formulated: 

• The product-price should be lower than comparable popular materials. 

• The quality should be at least at the same level as other comparable wood-based sheet 

materials. 

• The plyboard is a good substitute for modem building materials. 

Bamboo matboard is a product which satisfies all factors . It is cheap (in India it is used by 

the lowest income groups), the quality is good to excellent compared to other wood-based 

sheet materials and is therefore able to compete with any other modem building material. 
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1.2 SPECIFICATIONS BAMBOO MA TBOARD 

Bamboo matboard is a decorative building material, that is especially appropriate for 

ceilings, partition walls and floors. In India, China, Indonesia and other south-east Asian 

countries bamboo matboard is widely applied as a building material. Bamboo possess 

excellent mechanical properties, especially the tensile strength. Tensile strength and 

compressive strength of bamboo in the longitudinal direction are approximately 100 percent 

and 10 percent higher than those of wood. However, bamboo has low resistance to splitting 

compared to wood, nevertheless, this property has been advantageously utilised in splitting 

the bamboo into strips and slivers to convert bamboo into woven mats. 

Bamboo mats are utilised in housing, grain storage and other cheap dunnage material for 

temporary use. Considering the inherent properties of bamboo, its wide distribution, rapid 

rate of growth, low cost, easy to process, there is a wide scope to upgrade low cost 

perishable bamboo mats into composite panels bonded with synthetic resin adhesives. 

At the Indian Plywood Industries Training and Research Centre (IPIRTI), Bangalore, India, 

laboratory experiments show that bamboo matboard, bonded with Phenol Formaldehyde 

resin incorporating different preservatives such as chlorinated hydrocarbons, boron 

compounds and treating the mats with the resin, conditioning the mats before hot pressing 

into boards, were found to be resistant to fungal decay, mould and termite attack. 

Furthermore, to determine bond quality, boards were tested for tensile strength 

perpendicular to surface, i.e. internal bond (IB) strength and surface strength (SS) both in 

dry and in wet state i.e. subjecting the test specimens in boiling water for 4 hours, drying 

them to 12 percent moisture content, this process is repeated 4 times, before testing. Test 

results (IB and SS) vary from satisfactory to excellent. 

Property No. of mats (ply) used for the board 

2 3 5 7 

Density (kg/ m3) 751 766 771 790 

Size 
Length (mm) 2440 2440 2440 2440 

Width (mm) 1220 1220 1220 1220 

Thickness (mm) (depends on thickness slivers) 3 4 7 10 

Internal bond strength (N/mm2) 

Dry state 2.23 2.18 2.42 1.97 

Wet state 1.79 1.98 2.14 1.73 

Surface strength by torque wrench (N/mm2) 

Dry state 12.14 11.42 11.23 9.47 

Wet state 11.Dl 11.42 10.47 9.10 

Tensile strength (N/mm2) 22.69 26.59 29.54 

23 



Compressive strength (N/mm2) 16.77 30.35 35.30 
Modulus of rupture (N/mm2) 50.74 56.31 59.35 
Modulus of elasticity (N/mm2) 3678 3220 3114 
Modulus of rigidity (N/mm2) 5401 5881 6050 6066 

Table I: Strength properties of PF bonded bamboo matboard produced (Source: INBAR Bamboo matboard, timber 

of the future). 

1.3 ScOPE OF A COMPANY 

The major competitive scopes of a company are: 

• Industry and vertical scope. 

• Products and applications scope. 

• Market-segment and geographical scope. 

• Competencies scope. 

1.3.1 INDUSTRY AND VERTICAL SCOPE 

The following segments are appropriate to this building materials industry in Tanzania 2: 

1. Cultivation of bamboo culms. 

2. Processing and extracting raw materials and components to semi-manufactured articles 

and compounded components. 

3. Processing semi-manufactured articles and compounded components to finished 

products. 

4. Retailing and wholesaling. 

5. Processing finished products to systems. Delivering and installing systems to customers. 

1. Cultivation of bamboo 

Bamboo grows almost everywhere in Tanzania. To ensure sustained quality, the 

necessary bamboo should come from bamboo plantations. The bamboo-culm is cut and 

transported. Bamboo plantations are not a core business activity for the new company. 

2. Processing and extracting raw materials and components to semi-manufactured articles and 

compounded components 

The bamboo-culm is split with a simple device and further processed into thin slivers. 

The slivers are dipped into a preservative to endure durability. From these thin slivers 

bamboo mats are produced. The bamboo mats are stocked. This segment is part of the 

core business of the new company. 

3. Processing semi-manufactured articles and compounded components to finished products 

The bamboo mats are processed into bamboo matboard, with varying durability, 

thickness and quality. This is the core business of the new company. It requires a lot of 

2 Based on Dijk, J. W., 1996a, p. 26ff 
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knowledge with regard to manufacturing, research and development and process 

technology. 

4. Retailing and wholesaling 

This can be done by the new company. For example, selling finished products to hard

ware shops, but also to building contractors at the factory gate. 

5. Processing finished products to systems. Delivering and installing systems to customers 

This can be sub-contracted to the construction industry, for example to a contractor. It 

should be possible to purchase the products in a system package. 

1.3.2 PRODUCT AND APPLICATIONS SCOPE 

This scope embodies the range of products and applications the company will offer. 

Basically, it consists of two elements, namely product assortment and hierarchy. The 

product assortment's breadth can be narrow or wide and the depth can be shallow or deep. 

The different products or services of the product mix must be ranged from very to less 

important. 

The product assortment of the new company consists of the following type of products: 

1. Bamboo mats. 

2. Bamboo matboard or maybe from leftovers, bamboo particle board. 

3. Other products, depending on the availability of input materials like, for example, glue, 

preservatives. 

Very important within the product scope is the availability of the different input materials. If 

some materials are not available they have to be produced by the new company. 

1.3.3 MARKET-SEGMENT AND GEOGRAPHICAL SCOPE 

Market-segment 3 

The market-segment corresponds with the market of competing products. Products like 

plywood, hardboard, chipboard and softboard. The type of buying situation for the 

competing products is most of the time straight rebuy. The buying situation of bamboo 

matboard is a new task buying situation. The type of market is a business market. 

A business market is characterised by the following individuals: 1, the principal; 2, the 

architect; 3, the building contractor; 4, the government; 5, the quantity surveyor; 6, the 

wholesaler/ retailer. 

3 Based on Dijk, J.W., 1996a, p. 130. 
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The most important deciders and influencers concerning the choice of building materials 

are: 

1. The architect: primary decider concerning the choice of building materials. 

2. The building contractor: secondary decider, influencer, and user. 

3. The principal: bamboo matboard is mainly used as ceiling or partition material (a 

finishing material), it depends on the principal if he/ she likes bamboo matboard as a 

finishing material. 

It is also important to realise that buying building materials in Tanzania is first based on 

availability (which material is available at the moment), second on price (value for money) 

and third on quality.4 

The ceiling and partition constructions are almost all designed by registered architects and 

constructed by registered building contractors. They are used in public houses, like offices, 

hospitals, schools, hotels, theatres, large residential houses, governmental buildings, utility 

buildings et cetera. The informal -unregistered- building contractors (fundi) do not often use 

panels for the construction of partition walls or ceilings, they are too expensive. 

Statement of the target market: 

The target market for non-load bearing partition and/or ceiling panels consists of building 

contractors and architects that construct and design projects with an initial investment 

higher than 100,000,000 Tshs. and 200,000 Tshs.jsq.m.s (1 US$= Tshs. 650; Aug. 1998) 

With regard to market-positioning it is important to realise that in India and other Asian 

countries the bamboo matboard is comparatively cheap, i.e. the lower income households 

use bamboo matboard. It is therefore wise in a later stage to investigate the opportunities for 

bamboo matboard within this market in Tanzania. 

Time will show, if it is wise to stress the environmental and socio-economic advantages. But 

most people in Tanzania do not seem to care about the environment or the socio-economic 

environment. But it could be a totally new marketing strategy. And maybe it will work. 

As stated before in chapter I the environmental advantages are the decrease of deforestation 

and to make use of a renewable resource. The socio-economic advantages are employment 

generation, income generation for the lower rural income households and empowering 

women (most matweavers are women). 

4 Stated by Mr. S.I. Kishimbo, managing-director Herkin Builders Ltd. 

5 Stated by Mr. S. I. Kishimbo. 
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Geographical scope 

The geographical scope is based on the number of establishments of architects and building 

contractors by region and construction area 6. Second, it is based on the availability of 

bamboo; this is because bamboo should be preferably used within one or two weeks after 

cutting from the plantation 7• An ideal situation would be near the Dar es Salaam region; 

further research in the availability of bamboo in this region or near this region is necessary, 

see also chapter IV (raw materials and factory supplies). 

1.3.4 COMPETENCIES SCOPE 

The competencies scope is limited by availability and quality of each type of input. Good 

product quality is also a competence for the new company. High quality for a competitive 

sales price. Good service quality, for example focusing on the permanent availability of 

products.The competencies scope of the newly developed company is could be focused on a 

labour intensive technology. Two types of technology will be implemented. First of all, a 

technology for the production of bamboo mats. Second, a technology for the production of 

bamboo matboard. If possible, the company will use local supplies, local machinery, and 

local human resources. 

1.4 NAME OF THE COMPANY ANDFINANCIALSTRUCfURE 

In this stage it is too early to give a name for the company. An in-depth market study could 

reveal possible attractive names. 

The financial structure of the company is based on the debt-equity ratio of commercial 

banks. The commercial banks use a debt-equity ratio of 60-40% . This means that 60% of the 

initial investment capital needed is provided by through a loan. The other 40% is equity 

capital, provided by one sole entrepreneur or several investors. 

6 Based on Dijk, J.W ., 1996a, p. 130. 

7 According to Janssen, due to three reasons: 1. the storage of bamboo costs money, 2. lignification starts 
within a few weeks, the slivers are less flexible and 3. fungal decay. 
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2 THE DEMAND SIDE 

2.1 THE TARGET MARKET IN SHORT 

The description of the target market is the foundation for the other steps within this side. 

Therefore the main characteristics of the target market are presented below: 

1. Buying situation: locally produced bamboo matboard can be characterised by new task. 

2. Type of market: business market. 

3. Target market: the target market for non-load bearing partition and/ or ceiling panels 

consists of building contractors and architects who construct and design projects with an 

initial investment higher than 100,000,000 Tshs and 200,000 Tshs/ sq.m. 

However, data concerning this target market are difficult to obtain. It is time consuming and 

different units are used. It is easier to base the future market demand on analysis of the 

wood-based sheet materials market. 

2.2 FORECAST OF MARKET DEMAND 

Determination of the industry and company sales forecast will be done in four steps: 

Step 1: the collection of rough historical production/ sales data. 

Step 2: the preparation of rough data and the assessment of the historic industry market. 

Step 3: the determination of growth by arithmetic and exponential trend. 

Step 4: the forecast of the industry and company sales volume and market share. 

This steps are based on the research executed by Dijk.8 

STEP 1: THE COLLECTION OF ROUGH HISTORICAL DAT A 

Assessment of the production volume as a basis for the industry forecast is the most 

appropriate way. The procedure is as follows. First, the total production volume of a certain 

building material in Tanzania is determined. Second, the total import is estimated and 

added to the production volume. This is based on the following assumption: 

1. The industry market demand= total local production+ total import into a country 

In Tanzania, several types of boards are consumed. These types are plywood, hardboard, 

chipboard, blockboard, softboard, tongued and grooved, and gypsum plasterboards. 

Almost all panels are used for ceilings, partition walls, flush doors, staircases and other 

joinery, floor underlayment, roofpanels and concrete shuttering. Usage depends on the 

8 Dijk, J.W., 1996a, p. 60ff. 
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product specifications. Figures concerning type and number of usage are unknown. It is 

assumed that: 

2. Plywood, Hardboard and chipboard are the most used types of panels in Tanzania 

Locally produced Imported sq.m. 

plywood Hardboard Chipboard Veneer Plywood Celullar Reconst Fibreboard 

Cu.m. MT MT sheets wood ructed 

1982 1,853 1,589 - 2,535 1,017,069 28 950 1,071 

1983 1,662 2,817 - - - - - -
1984 1,370 4,810 - 250 689,354 123 7,829 6,502 

1985 1,587 3,535 2,423 150 81,041 439 7,576 7,994 

1986 1,996 5,347 2,701 5 30,723 ' 0 592 481 

1987 1,571 5,010 2,325 38 52,314 0 191 225,373 

1988 1,734 2,727 4,452 850 333,008 0 102 182,267 

1989 1,572 5,204 2,464 2,250 226,743 5,765 287 19,586 

1990 1,078 6,024 2,219 1,385 349,268 6,130 575 61,300 

1991 1,568 6,439 3,059 1,535 410,759 9,239 390 92,390 

1992 1,009 4,930 1,989 - - - - -

1993 630 4,147 3,966 - - - - -

1994 482 3,229 1,859 - - - - -

Table I: historic usage of wood-based sheet materials (Dijk, 1996) 

The collected data is presented in table I. The time table is from 1982 to 1994. The data is 

obtained via TWICO (Tanzanian Wood Industries Corporation) and via the Tanzanian 

Customs Department and contains data gathered by Dijk 9 and Van Iwaarden 10. In addition 

more recent data had to be added, but could not be obtained. 

STEP 2: THE PREPARATION OF ROUGH DATA AND 

THE ASSESSMENT OF THE HISTORIC INDUSTRY MARKET 

One of the main problems is that the collected data have different units. In Tanzania, the 

following units are used: metric tonne, quintal, square metre, and cubic metre. All data 

should be transferred into one type of unit. Another problem is the fact that the data which 

is available, is limited. Therefore the following assumption is made: 

3. 80% of the market demand is fulfilled by 20% of the assortment 

9 Dijk, J.W., 1996a, p. 61ff. 

10 lwaarden, M.A. van The quality of locally produced wood-based panels in relation to market demand in 
Tanzania (Eindhoven: Eindhoven University of Technology, 1996), p. 38ff. 
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Assumption (3) will justify corrections. 

It is chosen to transfer production figures of plywood, hardboard and chipboard from 

metric tonne or cubic metre into square metre. The unity square metre is chosen because the 

surface area (sq.m.) is not influenced by thickness. The unity sq.m. can be obtained by 

dividing metric tonnes by mass weight. And by dividing cubic metre by average thickness. 

The procedure of transference will be based on the following assumption: 

4. 80% of the production volume is determined by 20% of the assortment 

According to a TWICO report, the best sold thicknesses for plywood are 16 and 18mm. 

These thicknesses cover of 20% of the assortment. According to assumption (4), these are 

responsible for 80% of the sales. In table II sales preference to thickness for plywood and 

chipboard are presented. It is chosen that the thickness of a panel having the highest sales 

volume, has the highest weight factor. Most sold chipboard are 19 and 16mm followed by 13 

and 8mm. The prepared rough data is presented in table III. 

hardboard plywood chipboard 

thickness: 3.2mm average thickness: 16mm average thickness: 17mm 

mass weight: 950 kg/ m3 mass weight: 800 kg/ rn3 mass weight: 630 kg/ m3 

Table II: sales preference plywood, hardboard and chipboard (Dijk, 1996) 

Locally produced Imported sq.m. 

plywood Hard boar Chipboa Veneer Plywood Celullar Reconst Fibrebo 

sq.rn. d sq.rn. rd sq.rn. sheets wood ructed ard 

1982 116,900 522,700 - 2,535 1,017,069 28 950 1,071 

1983 104,800 926,600 - - - - - -

1984 86,400 1,582,200 - 250 689,354 123 7,829 6,502 

1985 100,100 1,162,800 159,300 150 81,041 439 7,576 7,994 

1986 125,900 1,758,000 227,900 5 30,723 0 592 481 

1987 99,100 1,648,000 254,100 38 52,314 0 191 225,373 

1988 109,400 897,000 218,700 850 333,008 0 102 182,267 

1989 99,200 1,711,800 253,300 2,250 226,743 5,765 287 19,586 

1990 68,000 2,040,800 214,100 1,385 349,268 6,130 575 61,300 

1991 98,900 2,118,100 172,600 1,535 410,759 9,239 390 92,390 

1992 63,700 1,621,700 175,800 - - - - -

1993 39,800 1,364,100 141,600 - - - - -

1994 30,400 1,062,200 158,000 - - - - -
Table III: historic usage of wood-based sheet materials in sq.m. (Dijk, 1996) 
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STEP 3: DETERMINATION OF GROWTH BY ARITHMETIC OR EXPONENTIAL TREND 

Dijk used an arithmetic method to determine future production and import volume. Dijk 

also made use of an exponential method. But for several reasons the arithmetic is better. 11 

1. Uniformity. It is chosen to only use one method and not a combination. The correlation 

coefficients of both methods are near to each other. 

2. Validity. The exponential forecast of imported veneer sheets, wood panels and fibreboard 

has an enormous growth. It forecasts the industry demand of 38,215,000,000 sq.m. in 

2012. If the population has grown to the estimated 42,000,000 people, it means that 1000 

sq.m. panel per person are sold. This is not realistic. The arithmetic method shows a 

substantial smaller growth. 

3. Pessimistic forecasting. It is chosen to pick the method with the smallest growth. This is 

the arithmetic method. 

See table IV for the forecast. 

Arithmetic method Exponential 

method 

1999 sq.rn. 2012 sq.m. 2012 sq.rn. 

Plywood (local) 38,000 0 20,000 

Hardboard (local) 1,530,000 1,705,000 1,738,000 

Chipboard (local) 152,000 103,000 112,000 

Veneer sheets (imported) 4,000 7,000 7,987,000 

Plywood (imported) 213,000 112,000 1,212,000 

Woodpanels (imported) 14,000 26,000 36,109*10"6 

Recon. wood (imported) 0 0 0 

Fibreboard (imported) 179,000 323,000 2,093*10"6 

Total (sq.m.) 2,130,000 2,276,000 38,215*10"6 

Table IV: arithmetic production growth trend for wood-based sheet materials (Dijk, 1996) 

Since two years there is no local production of wood-based sheet materials. The subsidiaries 

of TWICO are not producing anymore due to privatisation. In addition, according to 

TWICO there are no local private producers of wood-based sheet materials. This means that 

the local production should be added to total imports (assumption 1) 12. 

11 Dijk, J.W., 1996a, p. 61ff. 

12 See marketing research into the competition side for local production. 
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STEP 4: COMP ANY SALFS FORECAST AND MARKET SHARE 

After forecasting the industry demand, the future market share is assessed. A new company 

is doing a really fine job, if it is able to gain a share of 15%. It is not wise to set the market 

share of the new company too high. lf the planned market share is too high, it will result in 

an enormous unused capacity. And the pay-back time will be much longer. This means that 

a company is not able to fulfil interest and dividend payments. Therefore, the target market 

share is set at 5% of the total sales of wood-based sheet materials. The target for the first 

year is set at 2%, this seems much, but due to the absence of any local producer of wood

based sheet materials this is realistic. 

In this case, the potential market is all customers or organisations that put orders concerning 

construction. The available market are all customers or organisations that place orders for 

the construction of utility buildings, hospitals, offices, expensive residential houses. The 

qualified market are all customers or organisations that buy panels in Tanzania. The served 

market are those that purchase panels for partition and ceiling purposes. The following 

assumption is made: 

5. The volume of the served market is 50% of the volume of the qualified available market 

The served or target market is set at 50% of the qualified available market. Because, 50% of 

all plywood used is for partition and ceiling purposes. 40% of chipboard and hardboard 

used has partition wall or ceiling purposes 13 . The penetrated market is that part of the 

market consisting of customers or organisations who will actually buy bamboo matboard. 

The appendix presents the forecast of the penetrated market. In other words, it presents the 

market share of the qualified market. 

The industry and company's sales forecast are presented in the appendix. The column 

correction is added to the forecast. It represents all other types of panels which are not 

specified. In the available research there are two different forecasts. One made by TWICO 14 

and one made by Dijk 1s. The forecast of TWICO is quite optimistic compared to the one of 

Dijk. Even the pessimistic figures of TWICO are higher than those of Dijk. In addition, there 

is no insight in the methods used by TWICO to forecast future demand. Therefore it is more 

13 Dijk, J.W. , 1996a, p. 65. 

14 TWICO Tanzania Wood Industry Corporation and subsidiary companies (promotion folder) (Dar es Salaam: 
TWICO, 1993). 

15 Dijk, J.W. , 1996a, p. 69. 
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likely to use the forecast figures of Dijk. Moreover, using pessimistic figures decreases the 

chance of unrealistic sales planning. 

In the appendix numbers are given regarding the forecast of imported plywood, hardboard 

and chipboard. The forecast of local production of plywood, hardboard and chipboard are 

not valid anymore and one should add these to the total imports. Also figures are given of 

imported timber products. Dijk added a correction column for other wood-based panel 

products not specified. Dijk draws the conclusion that locally produced plywood disappears 

from the market. Locally produced hardboard sales will grow. Chipboard's sales decreases. 

While the imported products' sales shall increase. 

Based on the total sales volume it is possible to determine the future sales of the new 

bamboo matboard company. 

2.3 STATEMENT OF CUSTOMER DELNERED VALUE 

This paragraph describes a limited market survey concerning bamboo matboard in 

Tanzania. The survey deals with the quality demand as well as expected service. The 

approach taken is the statement of customer delivered value from Dijk 16. 

Dijk 17 investigated the customer delivered value (CDV) of different products. Products like 

hardboard, chipboard, tongued & grooved, plywood and gypsum plasterboard on the 

Tanzanian market. The objective of Dijk' s research was to determine the CDV of gypsum 

plasterboard. It is the intention to use Dijk's research as an indication for bamboo matboard. 

This is done for several reasons: 

1. Bamboo matboard is just as gypsum plasterboard a new or relatively new product in 

Tanzania. 

2. The price of bamboo matboard could just as gypsum plasterboard be relatively high 

compared to hardboard, chipboard and plywood (due to new technologies, no experience 

with bamboo matboard, et cetera). 

3. Bamboo matboard is likely to be used for partition and ceiling purposes, just as gypsum 

plasterboard. 

The outcome of Dijk' s research indicates high customer delivered values for tongued & 

grooved and hardboard and medium CDV's for chipboard and plywood. The CDV of 

gypsum plasterboard was the lowest. The low CDV of gypsum plasterboard is due to high 

customer cost: 

16 Dijk, J.W., 1996a, p. ?Off. 

17 Dijk, J.W., 1996a, p. ?Off. 
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• The high price of boards. 

• The low availability. 

Nevertheless the customer value is high: the quality is high and the ease of maintenance is 

good. 

It is possible to make the same statement for bamboo matboard; under the following 

assumption: 

6. High customer costs (if the price is high and there is law availability) and high customer 

value (if the product has good quality, easy for maintenance and easy for construction). 

To improve the CDV of gypsum plasterboards Dijk makes several recommendations. These 

recommendations are also made for bamboo matboard taking into account assumption no. 

6. The recommendations are: 

1. Price: decrease sales price to a point between tongued & grooved and hardboard. 

2. Availability: increase availability. 

3. Quality: should be near to imported products. 

4. Ease of maintenance: is improved by implementing training facilities. 

In order to acquire the opinion regarding bamboo matboard a limited market survey is 

carried out. 

STEP 1: THE SURVEY OBJECTIVES 

The objective of the survey can be defined as follows: 

To assess the position of bamboo matboard within the Tanzanian construction sector. 

The related basic research question is: 

Which position does bamboo matboard currently hold within the Tanzanian construction 

sector? 

Position within the Tanzanian construction sector is defined as follows: 

The position is the familiarity, the usage, the expected quality, service and price of a certain 

product used as a building material potential customers or purchasing organisations have. 
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STEP 2: SURVEY POPULATION AND SAMPLE 

Population of the survey 

The total population consists of 129 architects and 1030 building contractors. It was stated 

that partition wall and ceiling products are only used in projects with a contract value 

exceeding 100,000,000 Tshs. However, many architects are attached to more than one bureau 

or more architects work for the same bureau and the classes in which the building 

contractors are classified are highly corrupt is. It is thus impossible to select according to 

classes or a list of architects. 

Sample size 

Therefore it is chosen to select the architects, design engineers and building contractors 

taking into account the following factors: 

• Has done any recent work in the construction sector, and 

• Who or which company is more likely to answer the questionnaire. 

In this way response will be increased. Disadvantages of choosing the architects, design 

engineers and building contractors are neglected, the market analysis is small and is only 

used to get an indication of the position of bamboo matboard in the construction sector in 

Tanzania. Of course there is a certain bias; it is possible that certain architects, design 

engineers and contractors will be selected on the basis of who knows who. However, to 

ensure that also small contractors are taken into account, the contractors are taken from 

different classes, but still remaining is the class-bias. 

The sample size is set at 75. Due to costs and due to the fact that there are not many 

architectural bureaux and design engineers bureaux. It is chosen to select 25 architects 

(almost all architectural bureaux) and design engineers bureaux and 50 building contractors, 

this according to the remarks made above. It is important to realise that architects are the 

most important part of the survey population, they are the primary deciders concerning 

building materials. It is expected to receive a response of 20%, that is 15 questionnaires. 

Type of survey 
To acquire information on the current position of bamboo matboard a descriptive survey is 

used. 

Method of data gathering 
It is chosen to gather data via a structured written interview. Reasons for this are that no 

personal questions are asked; the questionnaire will be limited; it is not time consuming; 

18 In order to get bigger contracts and higher loans many contracters try to classify themselves in a higher class, 
according to Mr. Mamiro of the National Construction Council (NCC). 
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anonymous; a lot of respondents can be reached; and it is cheap. Disadvantages are 

preparation time; not too many questions can be asked; closed questions; a lot of response 

that is not filled in properly; and a low response. 

STEP 3: THE QUESTIONNAIRE 

The queries are as follows: 

1. Does the target market have any familiarity with bamboo matboard? 

2. What does the target market expect from bamboo matboard with regard to quality, 

service and price? 

3. Does the target market have any interest in bamboo matboard? 

These queries are applied into a conceptual framework. This framework contains several 

theoretical variables. For frame work see figure I below. 

f~ce~ 

Setviee .~ 
Figure I: Theoretical framework for survey 

The variables are applied into the questionnaire. 

1. Type of decision maker 

• Class of building contractor 

• Region of establishment of headquarters 

• Type of ownership 

2. Familiarity with bamboo matboard 

• For different purposes 

• Usage 

3. Expected quality aspects for ceiling and partition purposes 

• Standardised sizes 

• Customised sizes 

• Uniformity in testing methods 

• Good finishing 

• Uniformity in colour 

• Ability to carry high loads 

• Long duration of product's life cycle 

• Low level of maintenance 

• Suitable for climate 

• Durability against fungus, mosses, insects 
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• Thermal and acoustic insulation 

• Fire resistance 

4. Expected quality aspects for exterior purposes 

• Standardised sizes 

• Customised sizes 

• Uniformity in testing methods 

• Good finishing 

• Uniformity in colour 

• Ability to carry high loads 

• Long duration of product's life cycle 

• Low level of maintenance 

• Suitable for climate 

• Durability against fungus, mosses, insects 

• Thermal and acoustic insulation 

• Fire resistance 

5. Expected service aspects 

• Guarantee of quality 

• On time delivery 

• Information about installation 

• Training on use for construction 

• Delivery of nails, screws, frames 

• Product specification 

6. Price willing to pay for different purposes 

7. Interest in bamboo plyboard for different purposes 

The answering categories contained an even number of answers. In this way the 

respondents were forced to give a positive or negative answer. A few questions included an 

open end answering category. Instructions were given when necessary. The sequence of the 

questions was structured. 

It is chosen to make a questionnaire of four pages. The first page is an introduction letter, 

the second page contains information on bamboo matboard and the last two pages are the 

questionnaire. In addition, it is chosen to send along a photo of a sample of bamboo 

matboard. It is also chosen to use as a consignor the name of an independent institute, 

namely Eindhoven University of Technology. 

See the appendix for the questionnaire and additional information. 

37 



STEP 4: RESPONSE, 

AND REPORTAGE AND EVALUATION OF RESULTS 

Stratification of the response 

The total response was 17 units, this is in line with the expectations (approximately 20% 

response). The response of the architects and design engineers was 6 units, while the 

response of the building contractors is 11 units (Class I: 5 units; Class II: 1 unit; Class III: 1 

unit; Class IV: 1 unit; Class V: 2 units and Class VI: 1 unit). However, as stated before, the 

classes are highly corrupt. 

Familiar with bamboo matboard 

In general, one can say the respondents are not familiar with bamboo matboard. If the 

respondent is familiar with bamboo matboard, then only for packaging or storage purposes. 

Ever used bamboo matboard for construction purposes 

In general one can say that the respondents have never used bamboo matboard. Only one 

respondent (architect) has used bamboo matboard for exterior purposes and floors. But the 

same respondent was not familiar with bamboo matboard for partitioning purposes. 

Quality aspects which bamboo matboard should have for ceiling, partitioning and exterior purposes 

Every aspect varies between very important and important. Only customised sizes are not 

important according to the respondents. This is in line with the findings of Dijk' s research 19. 

Service aspects which should accompany bamboo matboard 

All service aspects vary between very important and important, this is also in line with the 

findings of Dijk' s research. 

Price willing to pay if all service and quality aspects are according to the respondent in the right 

order 
Not many respondents answered this question, due to unfamiliarity with quahty, 

production volume et cetera. Given prices vary between 2,000,- Tshs per square metre to 

25,000,- Tshs per square metre. It is interesting that Class I building contractors are willing 

to pay much more than smaller building contractors (Class IV to VI). A general remark is 

that the price should be as low as possible because respondents are unfamiliar with the 

product; if it is cheap or relatively cheap people are more eager to buy the product. 

19 Dijk, J.W., 1996a, p. 76ff. 
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Interest in using bamboo matboard for construction purposes 

Of the respondents 13 were very interested or interested for using bamboo matboard for 

partitioning, ceiling and concrete shuttering purposes. For exterior and packaging purposes 

9 respondents indicated that they were very interest~d or interested in using bamboo 

matboard. A few respondents indicated that they were interested in bamboo matboard for 

flooring and structural purposes. 

It is very important to keep in mind that the response was very small and that architects, 

design engineers and building contractors were chosen on the basis of two factors. In 

addition, the sampling error is quite significant 

2.4 CONCLUSION 

Due to the absence of a local producer (see for details the next paragraph), it is realistic to 

gain a market-share of 5% and a market-share in the first year of production of 2%. If the 

Customer Delivered Value from Dijk regarding gypsum plasterboard and assumption 6, are 

taken into account, then a low sales price guarantees a good (=high) Customer Delivered 

Value for bamboo matboard. The small market survey showed that deciders within the 

construction process are unfamiliar with bamboo matboard. Therefore a marketing 

department, with a experienced marketing manager is highly recommended. 
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3 THE COMPETITION SIDE 

With regard to the competition for wood-based sheet materials like plywood, chipboard, 

hardboard and blockboard and gypsum plasterboard. The following is stated, according to 

the Tanzania Wood Industries Corporation (TWlCO, Dar es Salaam). 

The subsidiary companies of TWICO are now being subject to privatisation and this process 

is up till now still continuing. Due to this privatisation there was almost no production in 

the last few years. Tembo Chipboard will start producing this year. Other subsidiary 

companies like Sikh Sawmill Ltd. and Fibreboards Africa Ltd. are still not producing and 

will not start producing even next year. TWICO will disappear in the near future, or will get 

a new function. According to TWICO there are no local producers of wood-based sheet 

materials in Tanzania. Except for a manufacturer of blockboard and flushdoors in Moshi. 

This means that almost all wood-based sheet materials are being imported, mostly from 

Kenya, South-Africa, Europe and India. Gypsum Plasterboard is not locally produced. 

The hardboard manufacture has the best opportunity to survive in the changing market. A 

few years ago, it was expected that gaps would be filled by foreign suppliers. This has now 

become true. It was estimated that in 1991 eighteen percent of the total demand is imported, 

of course, at present day this has sharply risen. 

Prices of bamboo matboard: (size 4*8 feet) 

2-layers 
3-layers 

5-layers 
7-layers 

3mm 

4mm 
7mm 

lOmm 

8,000 Tshs. 
10,000 Tshs. 

12,000 Tshs. 
14,000 Tshs. 

Table I: estimated prices of bamboo matboard on the Tanzanian market 

Prices of competing products are approximately as follows: (size 4*8 feet) 
Gypsum plasterboard 9-12mm 12,000-16,000 Tshs 

Hardboard 3.2mm 3,500-5000 Tshs 

Plywood 6.0mm 10,500 Tshs 
Tongued & grooved 8.0mm 14,000 Tshs. 

Table II: prices of competing products in Tanzania (indication) 

The Tanzanian market for wood-based sheet materials is now a market fully covered by 

foreign producers. Tembo Chipboard will gain a certain market share if good quality 

chipboard is produced. Dijk drew the conclusion concerning gypsum plasterboard that it 

would have to lower the price, somewhere between hardboard and tongued & grooved. If 
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this is also possible for bamboo matboard then the chances for bamboo matboard to gain a 

market share of 5% are satisfactory. 

It is difficult to determine the objectives and strategies of competitors as they are all foreign 

companies. Even information could not be obtained from TWICO and Tembo Chipboard. 

Though, the strength of competitors is that they are able to produce huge quantities at low 

cost. A weakness of these foreign competitors is that they do not thoroughly investigate the 

needs and wishes of the Tanzanian customer. This could be an opportunity for a local 

company which has stronger ties with the local market. 

Reaction patterns are difficult to detect. But it is not likely that foreign competitors will react 

to the establishment of a local factory. A little loss of a market share will not be felt by these 

huge multinational corporations. This is also an opportunity, no price wars will be started 

with new local competition. 
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Chapter IV 

Raw materials and factory supplies 

There is a close relationship between the definition of input requirements and other aspects 

of project formulation, such as the definition of plant capacity, location and choice of 

technology and equipment, as these inevitably interact with one another. The selection of 

raw materials and supplies depends primarily on the technical requirements of the project 

and the analysis of supply markets. Important determinants for the selection of raw 

materials and factory supplies are environmental factqrs such as resource depletion and 

pollution concerns, as well as criteria related to project strategies, for example, the 

minimisation of supply risks and of the cost of material inputs. Key aspects are to be 

identified and analysed in terms of requirements, availability, costs and risks, which may be 

significant for the feasibility of the project. The approach taken is first to classify the raw 

materials and supplies, then to specify the requirements, check their availability and 

estimate their costs.1 Last but not least, attention is given to waste materials. 

1 CLASSIFICATION OF RAW MATERIALS AND SUPPLIES 

The necessary input materials are bamboo, glue and preservatives. 

Bamboo 

Bamboo is a forest product, this means a careful examination of the sustainability of the 

supply. Dankers 2 performed a survey in Tanzania on the occurrence of bamboo in 

Tanzania. Especially to investigate the sustainability of this natural resource. Dankers' 

findings are taken into account within this feasibility study. 

Glue 

The glue is a phenol formaldehyde solution with water. It is a processed industrial 

(chemical) material. However, due to health problems it is difficult to obtain an import 

licence for the USA, Canada and the EU-countries. PF-glue should be replaced with other 

glues, which are better for health and environment 3. However, within this research, PF-glue 

is investigated due to the fact that no findings were available using other glues within 

bamboo matboard. 

1 Behrens, Wand P.M. Hawranek, p. 106. 

2 Oankers, B. Bamboo in Tanzania (Eindhoven: Eindhoven University of Technology, 1995). 

3 These other glues are not available yet, only for small-scale tests within laboratories. 
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Preservatives 

For the preservation of the slivers boric-acid or borax can be applied, or other products 

related to these two. Depending where the bamboo matboard is applied. 

Incorporation of 1 % percent of sodium octoborate tetra hydrate in the glue is very effective 

to protect bamboo matboard from bio-deterioration. 4 Important to note is that boron ion 

gets fixed in the matboard making it leach resistant. The preservative is a processed 

industrial material. 

Factory supplies 

Electricity 

Electricity is supplied by the Tanzania Electric Supply Company Ltd.(TANESCO) 

Water 

Water is necessary for diluting the preservatives and the glue. 

Fuel 

Fuel (diesel) is necessary for the car and the trucks. 

2 REQUIREMENTS OF RAW MATERIALS AND SUPPLIES 

Bamboo 

User demands: 

Important is the uniformity in colour. Boards should be as uniform as they can be; especially 

the slivers. In India the bamboo used for weaving mats are Ochlandra travancorica and 

Dendrocalmus strictus. These are the most common available bamboo species in India. 

These species are short rotation species. Short rotation means that the average time of a 

bamboo culm to grow up is shorter compared to other species. Any species of bamboo can 

be used as a raw material for bamboo matboard, especially those with a fine and smooth 

texture, i.e. as long as the culm can be split, the species can be accepted as a raw material for 

bamboo matboard.s 

Quantities required: 

For producing the bamboo mats. The input requirements are 9600 culms in the first year. 

For other years see appendix. 

4 According to Dr. H.N. Jagadeesh (Indian Plywood Industry Research and Training Institute, Bangalore, India 

5 According to Prof. Hong-Jian Zhang, director of Wood Products Research Institute, Kunming, China. 
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Qualitative properties: 

The desired qualitative properties of the bamboo culms are as follows: 

• Straight culms. 

• Large diameter (bigger slivers). 

• Wall, medium thick to thick. 

Glue 

User demands: 

Important user demands for the glue are uniformity in colour, and long duration of product 

life-cycle (as glue bonds the bamboo mats, good bonding is important). Especially 

transparent glue is necessary for good aesthetics. 

Quantities required: 

The quantities required depend on the production capacity. At IPIRTI best results were 

obtained using a phenol formaldehyde glue diluted with water, for example the quantity 

required is 0.33 kg PF resin of 48% solids (52% solvent) per square metre for a 3-layer 

board. Total quantities in the first year of production are 11231 kg. For following years see 

appendix. 

Qualitative properties: 

The applied resin has the following characteristics 6: 

• viscosity at 25°C is 46 mPa.s. 

• the resin is diluted with twice the quantity of water. 

• viscosity after diluting at 25°C is 1.97 mPa.s. 

Preservatives 

For the preservation of the harvested bamboo culms, quantities are unknown. Instead the 

costs of this treatment are estimated. The quantity required of sodium octaborate for 

preserving the matboard is 112 kg in the first year of production. For the following years see 

appendix. 

6 Zoolagud, S.S. and T.S. Rangaraju An improved and economical process for manufacture of bamboo 
matboard (In: Bamboo in the Asia Pacific, Proceedings 4th international bamboo workshop, 1991 ), p. 292ff. 
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Factory supplies 

Electricity 

Electricity is necessary for the mixing equipment, heating chambers, the two presses and the 

sawing table. Most important are the presses, electricity demand for the two presses are 2 
kWh7. 

Water 

The quantity necessary is 22462 litres for diluting the resin, in the first year of production. 

For other years see appendix. 

Fuel 

The necessary fuel is for the car and two trucks. It is estimated that per year 20,000 

kilometres are driven. Fuel consumption is approximately 10 litre per 100 kilometres, thus 

2,000 litres per year. 

The truck has a fuel consumption of 15 litres per 100 kilometres. Approximately per year 

30,000 kilometres are driven. Total fuel consumption is therefore 4,500 litres. 

3 AV AILABILI1Y OF THE RAW MATERIALS AND FACTORY SUPPLIES 

Bamboo 

The basic raw material is bamboo. Several species are available in Tanzania, but four species 

are the main species: 

1. Arundinaria Alpina and near family species Arundinaria T olange. 

2. Bambusa Vulgaris 

3. Oxytenanthera Abyssinica and near family species Oxytenanthera Braunii and 

Oxytenanthera Macro thyrsus 

4. Oreobambos Buchwaldii 

In the appendix an overview is given of the two most abundant species (Arundinaria Alpina 

and Bambusa Vulgaris). 

Bamboo can grow almost everywhere in Tanzania. Through the years, the bamboo stock has 

been measured. Only at a few places in Tanzania the bamboo forests are sustainable. In total 

there are about: 

• 150,000 hectares of A. Alpina, with 750,000,000 stems. 

7 Nijhoff, S. Production of bamboo board in Costa Rica (Eindhoven: Einhoven University of Technology, 1992). 
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• 11,000 clumps of B. Vulgaris, with 2,000,000 stems. 

Close to Dar es Salaam B.Vulgaris is available, Arundinaria Alpina can be found at 

Morogoro. Each forest has a different annual production. The amount of new stems 

depends on the amount of rainfall, the quality of the soil et cetera. The difference between 

stems and culms is as follows: a stem is the whole bamboo "tree", the culm is the "straight'' 

piece of the stem. 

There are mainly two different kinds of bamboo growing in a forest: 

• the clump-type: e.g. B.Vulgaris. This type grows in clumps of about 180 stems per clump. 

There are about one hundred clumps per hectare. 

• the runner-type: e.g. A. Alpina. This type does not grow in a clump, but the distance 

between two stems is about one meter. 

Assuming that stems are adult in five years, one hectare of forest can yield the following 

annual production of sustainable grown bamboo: 

runner-types: 1600 stems 

clump-types: 3600 stems 

(in the first year of production only %00 stems are necessary) 

Tanzania's annual production of sustainable grown bamboo can be one-fifth of the total of 

750,000,000, is 150,000,000 stems. The sustainable areas are: s 

• Southern highlands: Mbeya and lringa 

• K yela district 

• Kigoma 

• Kisarawe district 

• Highlands in the south of Morogoro 

• Songea 

• Mountains in the north-west of Tanga 

Glue 

Currently, any producer of wood-based sheet materials produces his own glue/resin within 

the factory, i.e. mixing of the ingredients in the right proportion and under the right 

conditions which give the best results. 

The glue developed at TIRDO (appendix) has ingredients which are locally available in 

abundant amounts. In addition, using this glue actually means using waste products, which 

is environmentally sound. 

8 Egmond - de Wilde de Ligny, E. van, et al, p. 22. 
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The ingredients of the glue developed at lPIRTI are also available in Tanzania, these are 

phenol, formaldehyde solution and sodium hydroxide. 

Preservatives 

Preservatives like OCTABOR and sodium-octaborate are not available in Tanzania 9 and 

need to be imported. 

Factory supplies 

Electricity 

Electricity, supplied by T ANESCO is most of the times available throughout the whole 

region of Dar es Salaam, especially the urban area. It is · necessary to use a generator when 

there is a power cut. 

Water 

The plot of Herkin Builders Ltd. has access to water, the consumption of water can be 

compared to water necessary for daily activities in a household, no extra investment costs 

are therefore necessary. 

Fuel 

Diesel is available throughout Tanzania. 

4 COSTS AND SUSTAINED SUPPLY 

Bamboo 

According to Dankers the costs of bamboo are as follows, see table I. 

Area 

Ndiuka 

Uyole 

Kyela 

Gongo La Mboto 

Species 
A. Alpinall 

0. Braunii 
A Alpinall 

B. Vulgaris 
B. Vulgaris 

Costs at origin p.m. 
_ Tshs. 1/= 

12/= 

1/= 

28/= 

33/= 
Table I: Costs of bamboo culms (Dankers, 1995), 1) at Forest Reserves (Government). 

To assure sustained supply the information presented in appendix Eis important. 

The costs are 77 Tshs. (including inflation of recent years) per metre of bamboo culm at 

Gongo la Mboto. For sustained supply, the forest reserve at Kisarawe could be used. If 

9 According to Ecolab East Africa Ltd., Dar es Salaam. 
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supply is difficult, due to the rain season a.o., temporary supply could come from 

Kipungani. See the appendix for total costs. 

Another possibility is to co-operate with a village in the area of Iringa or Mbeya. These 

villages could produce the mats, these mats are transported to Dar es Salaam, where they 

are processed into matboard. 

For costs see the appendices. 

Glue 

Several options are possible. To obtain the glue at TIRDO, this actually means acquiring a 

licence for the production of this glue. Another option is to obtain the glue at IPIRTI, this 

could also mean acquiring a licence for the production, but also the guidance and training 

from experienced people in the field of bamboo matboard production. 

The price of the glue developed at TIRDO is 650 Tshs. per kg. The price of the glue 

developed at IPIRTI is assumed as being the same. See appendix for total costs. 

Preservatives 

The costs of the preservative necessary for the preservation of the harvested bamboo is 

estimated at 30% of the bamboo costs 10. For total costs see appendix. 

The preservatives need to be imported, as they are not available in Tanzania. 

Factory supplies 

Electricity 

Electricity supply is sustainable by installing generators. The price of electricity supplied by 

TANESCO is Tshs. 75 per kWh. 

Water 

Water supply can be made sustainable by installing water tanks. For the first year of 

production 22462 litres are necessary, this is approximately 100 litres per day. For sustained 

supply two water-tanks of 3000 litres would be enough. This means water supply for two 

months. 

Water costs approximately 200 Tshs./m3. For total costs see the appendix. 

10 According to Janssen (1988) costs of preservation, using the open tank method are assumed to be 30% of 
the costs of bamboo. 
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Fuel 

The necessary fuel is for the car and two trucks. Price of diesel is Tshs. 380 per litre. Annual 

costs for the car are Tshs. 760,000 and for the truck: Tshs. 1,710,000. 

5 WASTE 

There are different waste products; bamboo, preservatives and a mixture of glue and 

preservatives. 

When the culm is split into the slivers, not all bamboo is used. Approximately 50% are left

overs. This can be used within the rural villages and households as fuelwood or it can be 

used for the production of chipboard. 

The slivers are preserved using certain chemical preservatives. This should be regarded as 

chemical waste. Additional research is necessary to determine the quantity and quality 

concerning re-use or to dispose this chemical waste in an environmental friendly way. 

Within the bamboo matboard factory a certain quantity of the mixture of glue and 

preservative is a left-over. Additional research is necessary to decide what to do with this, 

maybe re-use or to dispose this in an environmental friendly way. 
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ChapterV 

Location, site and plant layout 

1 LOCATION 

Location is chosen within the Dar es Salaam region. For several reasons this location is 

chosen. First, in the Dar es Salaam region there is a good infrastructure available (see 

appendix). Second, several raw materials need to be imported, the presence of a port and 

airport contributes to these imports. Third, the distance to the nearest sustainable forest 

reserve (.Kisarawe) is only 40 kilometres. 

2 SITE 

The site chosen is the plot of Herkin Builders Ltd., Mbezi Beach Industrial Area, along 

Bagamoyo Road. The space necessary for the production of bamboo matboard is available 

on this plot. Services (water and electricity) are available. In case of power breakdown, a 

generator can provide electric power to the whole plot. Using this plot creates an advantage 

in costs, those will decrease, due to already available other constructions, workmen et 

cetera. 

3 CONSTRUCTION AND PLANT LAYOUT 

Figure I, presents the rough schematic plant layout, this is done in order to make an 

estimation about the land and building requirements. It excludes room for offices, 

laboratories, and sanitary facilities. 

There are four treatment tanks for dipping the mats into the resin, next for drying the mats 

there are three heating chambers (instead of band dryer used in the pilot plant established 

by IPIRTI), two presses and one sawing table. 

Total surface of the production building is about 30*20m for the manufacturing plus 325 m2 

for the storage of raw materials and finished products. This makes a total of 925m2. 

Costs for the construction of the main production building (including storage rooms) is 

estimated at Tshs. 120,000 per sq.m. 
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For offices, laboratory and sanitary facilities an area of 175m2 is reserved. Costs per sci,uare 

metre are estimated at Tshs. 150,000 per sq.m. 

Total building costs are therefore: 

Main production building 

Offices, lab. and sanitary services 

Total building costs 

925m2 x 

175m2x 

4 SITE PREPARATION AND DEVELOPMENT 

Tshs. 120,000 = 
Tshs. 150,000 = 

Tshs. 110,520,000 

Tshs. 26,250,000 

Tshs. 136,770,000 

Costs for land development are estimated to be 6% of total building costs. Infrastructural 

works are estimated to be 2,5% of total building costs for water supply and 5% for 

connection to electricity supply. 

Land development Tshs. 136,770,000 x 0,06 = Tshs. 8,206,200 

Water supply Tshs. 136,770,000 x 0,025 = Tshs. 3,419,250 

Electricity Tshs. 136,770,000 x 0,05 = Tshs. 6,838,500 

Total costs for site preparation Tshs. 18,463,950 
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Chapter VI 

Technology and engineering 

1 PRODUCTION CAPACITY 

The sales volume of bamboo matboard is a basis for the calculation of the required 

production capacity. As seen in the appendix, there is a total of approximately 340 bamboo 

mats necessary per day to produce 80 bamboo matboards with different thicknesses in the 

first year, for other years see appendix. 

2 CHOICE OF TECHNOLOGY 

The technology proposed ranges from very labour intensive (harvesting, preservation, mat 

weaving) to a mix of labour use and machine use (production of matboard). 

The process of bamboo matboard can be found in figure I. It contains two sections and 

several steps. The first section deals with the harvesting of the bamboo culms and 

processing them into bamboo mats. The second section deals with the manufacturing of 

bamboo matboard out of the bamboo mats. 
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Figure I: Production process 

The first section is quite labour intensive, in fact it would be unrealistic to employ so many 

workers, as this seriously effects the feasibility of the project, see the appendix. Several 

solutions are possible. 

First, the bamboo matboard company can harvest the culms and provide selected 

households with the culms. These households receive a training for bamboo mat weaving. 

The bamboo mats are collected every day and transported to the factory, where they are 

stocked. 

A major socio-economic advantage of this solution is that the households earn a living and 

they receive a proper training which will enable them to start a bamboo kind of business. 

The first disadvantage is the fact that it is almost impossible to prevent them from selling 

these bamboo mats to another bamboo products manufacturer, who did not pay for the 

training. A seco~d disadvantage is that when there is no matboard manufacturer than these 

households are not provided with bamboo culms and are not able to produce bamboo mats 

or other related products. 

Second, enable households to start there own bamboo plantation and give those households 

a training in managing a bamboo plantation, preservation of harvested culms and mat 

weaving to overcome the second disadvantage. 

This creates a real socio-economic advantage, because the households are now able to 

control a complete plantation, including the first production processes and they are able to 

earn a more sustainable income, even if the production of bamboo matboard is not feasible 

anymore. The above mentioned first disadvantage also plays a more important role here. In 
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addition, bamboo culms become mature after five years. It is therefore impossible, taken 

into account a start-up time of two years, to make use of this solution during the first years 

of operation of the company. 

A possible solution might be as follows. In the first years of production, the bamboo 

matboard company provides the bamboo culms to the households and collects from these 

households the bamboo mats. At the same time rural households are given a training to 

start and to manage a bamboo plantation, in addition, training is given in harvesting and 

preservation. This solution requires a feasibility study. For the moment, in this feasibility 

study the first solution is used. 

3 PRODUCTION SECTIONS 

3.1 FIRST SECTION 

HARVESTING OF BAMBOO:l 

Which culms 

Only adult culms are cut. Depending on the botanical species and the climate a bamboo 

culm is mature in three to five years. The age of a culm is determined by putting a mark on 

a culm each year. Dead and detoriating culms are removed. 2 

When 
Harvesting is done in the late dry season; then, culms have a lower moisture content; 

making transport easier and reducing attack by fungi and rot. However, bamboo can be cut 

during the whole year, but not in the rain season. Effectively, one can cut up to three weeks 

after the beginning of the rain season, after the rain season one should wait three to four 

weeks, before cutting. This would mean that in the Dar es Salaam region it is possible to cut 

10 months per year. 

Haw 

Using a sharp machete, also an axe or pruning saw is used for heavy culms. When cutting 

culms from the clump-type, the mature ones can be found in the centre. From the running 

type, they are cut just above ground level. The culms are cut into pieces of 4 to 6 metres long 

for transport. 

1 Based on Janssen, J.J.A. Building with bamboo, a handbook (Eindhoven: 1987), p. 63ff. 

2 A problem with the harvest is that it is very labour intensive and it requests an extensive working force. These 
people are widely scattered over the forest and are not controlled. Their only interest is their day's income: the 
next harvest is beyond their scope. This results in over-cutting within short distances from the road and less or 
no cutting at longer distances. A recession of productivity is the result. If the cutters are the owners, this will not 
happen(Janssen, 1988). 
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In Tanzania two types of harvesting are observed by Dankers 3: 

• Harvesting from a forest reserve (government plantation). A buyer walks into the forest, 

marks the culms he wants, buys and cuts those culms and transports them to the site. 

• Harvesting at another place (only clump-type of this group harvesting is observed). One 

buys a whole clump and cuts its down completely (not environmentally sound). 

The cutting occurred mainly after the rain season. None of the culms were marked with 

annual marks. The quality of the stems is estimated. 

Transport 

The culms are carried to the road, by head-loading of e.g. 10 pieces of 4 m. On the road by 

truck. Transport of bamboo is difficult: 

• Small quantities to be collected from a large area (e.g. 10 ton/ha). 

• Difficult access. 

• The walls of the fresh culms are vulnerable. 

• Low stacked weight per volume (e.g. 200 kg/m3) 

Therefore bamboo should be used locally at short distances. One has to calculate the price 

increase due to transport problems; it might be cheaper to obtain bamboo from another 

plantation with e.g. easier access. 

Storage 

The ground is clean, free of refuse of all kind and free of termites. Bamboo is stored under a 

cover and 20-30 cm clear from the ground. Good ventilation and frequent inspection are 

necessary. 

PRODUCTION OF BAMBOO MA TS 

In India bamboo mats are woven out of slivers of thickness 0.6mm ± 10% having moisture 

content (m.c.) of 10-20% from Ochlandra travancorica species (most common species of 

bamboo in India). 

The production is simple: although a lot of machinery has been developed to process 

bamboo. In fact a sharp knife will do. With a sharp knife any villager can make split bamboo 

strips of e.g. 20mm wide and approximately 0,6 mm thick. The slivers are protected against 

fungal decay by applying preservatives using the open tank method. A trough of 4 metres 

long is filled solution with a solution of water and a preservative, the bamboo is put in the 

trough, all bamboo is covered by the preservative. The bamboo slivers soak only 20 minutes. 

3 Oankers, B. 
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Costs of preservation are estimated. As described in Chapter IV (Raw materials and factory 

supplies) total costs are 30% of the bamboo costs. See the appendix. 

With a quantity of such strips villagers can make woven bamboo baskets and other 

commodities. The labour required for this woven bamboo depends on the size of the split 

bamboos and on the number of crossings in the woven bamboo. According to INBAR a 

woman weaves approximately 9 sq.m. per day, only it is not clear if producing the slivers is 

included in this time, most likely it is not 4. Regarding the situation in Tanzania (no 

experience with mat weaving) it is assumed that a woman weaves 6 sq.m. per day. 

The technologies used in the first section are quite labour intensive. They do not require 

much technological knowledge, but much more know~how. Training by qualified people 

ensures this know-how. This know-how should come in a total framework provided for 

instance by the International Network for Bamboo and Rattan (INBAR) or provided by 

IPIRTI. 

3.2 SECOND SECTION 

PRODUCTION OF PF-RESIN 

Molten phenol is charged into a resin kettle plus formalin and stirred continuously. Sodium 

hydroxide dissolved in water is added and stirring is continued. Due to exothermic reaction, 

temperature rises. When the rise in temperature stabilises, heat is applied to raise the 

temperature to approximately 60°C. Heat supply is stopped and the temperature is 

controlled within a range of 85± 3°C. A reaction time of 60 - 90 minutes is anticipated for the 

final resin to acquire the following properties. 

Viscosity: 

Water tolerance: 

65±20 mPa.s. at 25°C or 

flow time of 27±5 seconds at 25°C when 

measured in B-4 flow up of Indian Standard no:3944 

1:12.5±2.5 at 25°C 

The resin is then cooled to ambient temperature. The resin is discharged and stored in air 

tight container at room temperature. Shelf life of this resin when stored at 25 ±2°C is up to 2-

3 weeks. 

Equipment necessary are a drum with heating equipment and a mixer, plus a cooker hood. 

Costs are estimated at Tshs. 3,000,000. 

4 INBAR, Bamboo matboard, timber of the future 
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APPLICATION OF THE RESIN 

About 100 kg of resin is poured into a resin applicator and double the quantity of water is 

added. It is mixed well to ensure homogeneity. Bamboo mats are dipped into the resin 

solution and kept there for approximately 5 minutes. The mats are then lifted and kept in 

inclined position for about 60 minutes till excess resin is completely drained down into the 

resin applicator. Incorporation of 1 percent of sodium octaborate tetra hydrate has been 

found to be effective to protect bamboo matboard from bio-deterioration. It is significant to 

note that boron ion gets fixed in the matboard making it leach resistant. 

Draining down of resin is possible by hanging the mats above the treatment tanks, this 

enables continuous production. 

Taking into account the production capacity necessary, plus the fact that a company can not 

fully operate in the first years of production, when using four treatment tanks during one 

workday the day-to-day flow of mats can be up to 343 mats. It takes approximately 130 

minutes to produce four bamboo matboards (one each of each thickness), there is a 20 

minutes time gap between the start of production for another four boards, i.e. a new process 

of four boards starts after every 20 minutes. Using four treatment tanks, 17 mats (necessary 

for four boards, one of each thickness) are treated within 20 minutes, they are in an inclined 

position for 60 minutes to allow excess resin to drain off, then 20 minutes in the heating 

chambers and 20 minutes for pressing with two presses, 10 minutes per board. Extra time of 

10 minutes is added for sawing and handling. This is a total of 130 minutes. 

These 343 mats are sufficient to meet the production volume necessary. In future years, no 

additional treatment tanks are used, but instead more labour hours are added, i.e. labour / 

production shifts are introduced. This way no more equipment is necessary, such as tanks, 

heating chambers and presses. This is done, because labour is quite cheap compared to 

technology. See appendix for the necessary amount of labour shifts. It is assumed that in the 

first year of operation 9 skilled and 12 unskilled workers are necessary to_ meet required 

production volume. As necessary production volume rises, more labour is added. 

Costs of the treatment tanks, size 2,5 times 1,25 sq.m. and are made out of stainless steel, are 

estimated at Tshs. 2,000,000 each. 
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DRYING THE BAMBOO MA TS IN A HEATING CHAMBER 

In India in the pilot plant established by IPIRTI, a band dryer is used for drying the bamboo 

mats, at a temperature of 95 ±5°C till m.c. is brought down to 10 ±2%. This could also be 

done by making use of heating chambers s. Three heating chambers are considered to be 

enough. This comes down at an actual drying time of 20 minutes per 17 bamboo mats, 17 

bamboo mats are enough to manufacture 1 board of each thickness. Heating time, using this 

way can be extended to 1 hour. 

Equipment necessary are ventilators which produce heated air of approximately 90 degrees 

centigrade. Also necessary are cooker hoods for ventilation. 

Costs are estimated at Tshs. 4,000,000 per chamber. 

PRESSING OF THE BAMBOO MATS INTO BAMBOO MATBOARD 

The mats are assembled between metal cauls coated with releasing agent (silicone 17 

compound applied to the cauls with sponge and thoroughly nibbed). The assembled mats 

are loaded into a hot press and a specific pressure of 1,6 N / mm2 (1,8-2,0 N / mm2 in respect 

of mats with non-uniformity in thickness of slivers) is applied for a period of 6 minutes (for 

3 layered panel) at a temperature of 140-145°C. The pressing time should be increased at the 

rate of 1 minute for each additional layer. The hot pressed panels are released from the press 

and stacked for a period of 8 hours before trimming. The panels are trimmed with a saw 

and stored for disposal. 

In the first year, two presses are necessary to meet the production level. The presses are 

imported, CIF price is estimated at USD 30,000 per press. 

Sawing table is estimated at Tshs. 3,000,000. 

4 TRANSPORT 

For transport of bamboo matboard and raw materials a truck is necessary. In the investment 

costs 1 truck with a loading capacity of 3 ton is incorporated, this truck is also capable of 

transporting bamboo culms up to a length of 6 metres. 

Price of a truck is estimated at Tshs. 44,616,000,-. 

5 Nijhoff, S., p. 5-3ff. 

59 



Chapter VII 

Human resources and organisational structure 

1 ORGANISATIONAL S1RUCTURE 

The organisational structure is as follows. The company is guided by a general-manager. 

The departments of the company are guided by staff members. These departments are, the 

factory department, administration department, accountant's office and marketing 

department. The main responsibilities of the different departments are elalJorated hereafter. 

The number of personnel is based on capacity requirements of the machinery and 

equipment as presented in chapter VI (Technology and engineering). 

2 GENERAL MANAGER 

The general manager is responsible for the general management of the project. Required for 

this position is a degree level with a long record of experience in a similar position. 

Monthly salary consists of basic gross pay of Tshs. 150,000 plus housing and transport 

accommodation. Housing accommodation implies the rent of a house at approximately 

Tshs. 125,000 per month. Transport accommodation implies that a car will be available for 

the general manager. The costs for transport are incorporated in the fixed investment costs. 

Total costs for a car are approximately Tshs. 31,813,4391. Salary and housing allowances for 

the general manager are incorporated in factory labour costs. 

There is one personal secretary working for the general-manager. Salary Tshs. 40,000 plus 

Tshs. 10,000 allowances. 

3 FACTORY 

3.1 WORKSMANAGER 

Head of the production is the works manager. The works manager is responsible for the 

overall management on the production floor. 

1 Based on the price for a Land Rover Defender 110, import price is £16,900, import duty and sales tax are 
71 ,6%, according CMC Land Rover (T) Ltd., Dar es Salaam. 
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As the importance of good production practice is critical to the quality of the product it is 

necessary to have a qualified engineer at this position. The works manager reports directly 

to the general manager. 

Salary for the works manager is composed out of gross basic pay of Tshs. 120,000, plus 

housing and transport allowances. Housing allowance is the rent of a house. Total allowance 

is approximately Tshs. 120,000 per month. 

3.2 PRODUCTION ENGINEER 

To assist the works manager on technology and engineering, a qualified engineer is 

required. The production engineer will have a degree level. Salary for the production 

engineer is Tshs. 90,000 plus Tshs 25,000 transport and housing allowance. 

3.3 PRODUCTION PERSONNEL 

The production is divided in several sections; treatment tanks, heating chambers, pressing 

and sawing. A foreman is responsible for the daily routine of the production. This foreman 

is selected on basis of experience. Salary is Tshs. 50,000 plus Tshs. 15,000 transport and 

housing allowances. 

For the four treatment tanks 5 skilled workers are required. All skilled personnel have a 

vocational training level or a diploma from a technical school. Wage of skilled personnel is 

Tshs. 30,000 plus Tshs. 10,000 allowances. Also 5 unskilled workers are required. Gross pay 

for unskilled workers is Tshs. 25,000 plus Tshs. 5,000 allowances. 

For the heating chambers 2 workers are required, one skilled and one unskilled. For wages 

and allowances see above. 

For the presses 2 skilled and 3 unskilled workers are necessary. For wages and allowances 

see above. 

For the sawing table 2 workers are required, one skilled and one unskilled. In addition, 2 

unskilled workers are required for storing et cetera. 

As the production volume increases, more labour is added. In the appendices ratios are 

given. For total costs see appendix. 
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4 ADMINISTRATION 

4.1 ADMINISTRATIVE MAN AGER 

An administrative manager is responsible for the management of all office work and 

administration. Salary for the administrative manager is composed out of gross basic pay of 

Tshs. 140,000, plus housing and transport allowances. Housing allowance is the rent of a 

house. Total allowance is approximately Tshs. 120,000 per month. 

4.2 ADMINISTRATIVE PERSONNEL 

In administration there is 1 office clerk working. The office clerk has a salary Tshs. 30,000, 

plus Tshs. 10,000 allowance. 

Under the office clerk is the office attendant working. The responsibilities of the office 

attendant range from delivering messages to cleaning. Salary of the office attendant is Tshs. 

25,000 plus Tshs. 5,000 allowances. 

Also the drivers are placed in the administration office. Two drivers for the truck and the 

company car. Salary Tshs. 25,000 plus Tshs. 5,000 allowances. 

5 ACCOUNTANT'S OFFICE 

5.1 CHIEF ACCOUNTANT 

The accountant is responsible for all book-keeping activities of the project. It is proposed to 

combine the function of administrative manager and chief accountant. After a few years it is 

possible to appoint a full-time chief accountant. 

5.2 ACCOUNTAN1S PERSONNEL 

In the accountant's office there is a purchasing officer, and the store keeper. Both have a 

form IV to VI diploma. Gross pay is Tshs. 35,000 and Tshs. 30,000 respectively. Allowance is 

Tshs. 10,000 for the purchasing officer and store keeper. 
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6 MARKETING 

6.1 MARKETING MANAGER 

The marketing manager is responsible for all marketing and sales activities of the project. It 

is proposed to combine the function of general manager and marketing manager. After a 

few years this function is appointed to a separate marketing manager. 

6.2 MARKETING PERSONNEL 

In the marketing section 1 marketing clerk is working. Salary is Tshs. 40,000 plus Tshs. 

10,000 allowances. 

7 TAXES AND INSURANCE 

7.1 SocIAL COSTS OF LABOUR 

The company has to pay several taxes on the salaries and allowances of its employees: 

• Taxes for a pension scheme of the National Provident Fund, 10 per cent of gross pay plus 

allowance. 

• Payroll levy, 4 per cent of gross pay plus allowance. 

• Furthermore 2 per cent of gross pay plus allowances has to be paid to the Vocational 

Education and Training Authority. 

7.2 WORKMEN'S COMPENSATION INSURANCE 

Workmen's compensation insurance covers all personal injuries to employees as a result of 

accidents at work. Insurance premium is dependent on the type of work. It is omitted in this 

pre-feasibility study for the sake of simplicity. 
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Chapter VIII 

Financial analysis of the project 

1 INTRODUCTION 

This chapter presents the financial analysis of the project. The scenario is according to the 

sales numbers and production volume mentioned in the previous chapters and in the 

appendices. Weighted average price of bamboo matboard is Tshs. 8000,-; 10,000,-; 12,000,-; 

14,000,- for 2-, 3-, 5- and 7-layer board respectively 1. In ,the analysis inflation is excluded in 

first instance, but the impact of inflation on the project is elaborated in another section of 

this chapter. It is assumed that production volume is sales volume. The production volume 

in the first year is 2% of the Tanzanian wood-based sheet materials market, slowly climbing 

to 5% in the seventh year of the project. The lifetime of the project is 15 years. Year 2000 is 

the construction year, the first year of operation is year 2001. Prices are 1998 prices. 

It is possible to obtain several incentives from the Tanzania Investment Centre, especially 

with regard to import duties and taxes. These incentives are not taken into account. Even 

when the project meets the requirements, minimum total investment costs of USD 300,000,-. 

All information and data from the previous chapters and following appendices are inserted 

in the financial schedules as proposed by the Manual for the Preparation of Industrial 

Feasibility Studies of UNIDO. Only those schedules are used that are directly required to 

arrive at the proposed profitability measures. The schedules are presented in the appendix. 

2 COMMENTS ON THE FINANCIAL SCHEDULES 

2.1 ScHEDULEX-1/1: TOTALFIXEDINVESTMENTCOS1S 

Schedule X-1/1 presents the total fixed investment costs of the project, these include both 

initial investment made in the construction year as well as investments made during 

operations. For contingencies a provision is made of 10% on total fixed investment costs. 

Total investment costs during construction are Tshs. 338,209,728- (approx. USO 480,000,-), 

this causes limited interest rates during first years of operations. The equipment costs for the 

preservation of harvested bamboo are included in the price of raw materials. 

1 These prices are pessimistic according to Mr. Kishimbo, managing-director Herkin Builders Ltd. 
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Foreign share of total fixed inveshnent costs are 50% and 85% for equipment and 

machinery. This foreign share is very high, but is probably normal for such a project 

considering the required technology, which is not locally available. 

2.2 ScHEDULE X-2/1: TOTAL PRE-PRODUCTION EXPENDITURES 

Schedule X-2/1 presents all expenditures that are made before operation of the project 

starts. These include pre-production marketing, plant commissioning and trial run, and 

interest payments in the year 2000. 

For pre-production marketing Tshs. 3,000,000,- is added for advertisements 2. For a trial run 

before the actual production starts, Tshs. 6,000,000,- is reserved, a provision of 

approximately 5% of factory costs. For the acquisition of the technology and training 

(foreign expert) a provision is made of Tshs. 7,800,000,-, for detailed engineering (foreign 

expert) a provision is made of Tshs. 7,800,000,-. For other preparatory investigations Tshs. 

1,300,000 is reserved. For contingencies also a provision is made of 10% of the expenditures 

excluding interest payments. Interest payments during the construction year amount up to 

Tshs. 30,000,000,-. This is approximately 50% of total pre-production expenditures. 

Omitted are costs for training, for example for the mat weaving, visits to pilot plants and 

actual production plants in other (Asian) countries. 

2.3 ScHEDULEX-3/1: TOTALANNUALC0'31SOFPRODUCTSOLD 

Total costs of products sold are presented in schedule X-3/1. Raw materials are divided in 

locally available materials imported raw materials. Factory supplies are locally available. 

Foreign share of all raw materials is 3%. Transport costs of the bamboo and bamboo mats 

are omitted, as it is in this stage unable to estimate these costs. 

For some items assumptions are made. Annual costs for electricity are estimated, as well as 

costs for spare parts (1 % of total value of machinery and equipment) and costs for 

maintenance (5% of total factory costs). 

Included are insurance for machinery and fire. Machinery insurance covers all problems 

occurring with machinery. Insurance premium is 1.2% of the total value of the machinery 

per annum. Fire insurance covers all damage caused by a fire on buildings, machinery and 

stocks. Insurance premium is 0.7% of total value of buildings, machinery and stocks per 

annum (for simplicity the stocks are omitted). 

2 Source: based on prices of IPP media, Tanzania. 
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Omitted are costs for a power generator, water tanks for sustained water supply and 

packaging, as these are neglegible. 

In administrative overhead costs a 10% provision is included for materials and services. For 

marketing purposes regular newspaper advertisements, annual costs Tshs. 3,000,000,-. 

In the first years the financial costs are limited, due to the low initial investment costs. The 

depreciation costs are approximately T shs. 20,000,000,- per annum. All constructions, 

machinery and equipment are depreciated in 15 years (this is done for simplicity). Total 

costs of product sold are Tshs. 146,362,149,- in the first year of operation. 

2.4 SCHEDULEX-4/1: TOTALNETWORKINGCAPITALREQUIREMEN1S 

Total net working capital requirements are current assets minus current liabilities. 

Current assets 

For inventory there is a discrepancy between locally available materials and imported 

materials. Because of problems with supply of imported materials. These problems are 

caused by the foreign currency constraint and the long time it usually takes from ordering to 

the delivery of goods. Therefore, imported materials and spare parts are assumed to be in 

stock for 1 year. Locally available materials are kept in stock for 1 month (glue) or 1 week 

(bamboo and bamboo mats). 

For work in progress it is estimated that the production of one bamboo matboard will take 

one week. As customers might be wholesalers, retailers and individuals who buy directly at 

the factory gates, 2 weeks of finished products is held in stock. 

For accounts receivable it is assumed to take into account a period of two weeks. Average 

time between buyers at the factory gates and retailers. Cash in hand is assumed to be 5% of 

total current assets. 

Current liabilities 

For accounts payable there is also a difference between locally available materials and 

imported materials. For imported materials and spare parts a provision is made for 1 year. 

For local materials 1 month (glue) or 1 week (bamboo and bamboo mats). 
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Net working capital 

The net working capital requirements are not too high, Tshs. 9,339,473,- in the first year of 

operation, despite the stock of foreign materials and spare parts,. The net working capital 

requirements in the construction year are modest. 

2.5 SCHEDULEX-6/1: TOTALINVE51MENTCOSTS 

Total investment costs are composed out of total fixed investment costs, total pre-production 

expenditure, and total net working capital requirements. Total investment costs are Tshs. 

403,721, 156,-. 

2.6 SCHEDULE X-7 /1: SOURCES OF FINANCE 

To cover financial costs in the first years of operations financial needs amount up to Tshs. 

410,000,000,-. To cover short-term deficits a bank overdraft of Tshs. 20,000,000,- is 

incorporated. 

Equity 

Most banks use a debt : equity ratio of 60 : 40, meaning that at least 40% of total investment 

costs are financed by equity capital. Equity capital will be laid in by shareholders. Part of the 

equity capital is paid by means of land, site preparation and buildings. Unfortunately, this is 

not enough to cover 40% of the total investment costs. Dividends on shares will be paid 

starting from the year of operation that the project starts to build up reserves of net profit 

after tax. Dividend will be 20% of the annual net profit. 

Commercial loans 

There are two possibilities for a loan. The first is a commercial loan. This is not as easy as it 

may seem. The interest rate is high, around 26%. And the issue of the loan depends highly 

on the project, the project promoter and the shareholders. Many commercial banks do not 

issue long term loans for industrial projects. Mainly short-term loans and bank overdrafts 

for commodity, trade finance and working capital.3 

Soft loans 

. Another possibility is to apply for a soft loan. The Tanzania Development Finance Company 

Ltd. (TDFL) is a privately owned financing institution to provide funds for starting new 

projects in Tanzania. 

3 Mr. SA Zagar, marketing manager of Greenland Bank Tanzania Ltd. 
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The TDFL issues two types of loans. One for investment aiming only at the local market. 

Loans are issued in Tshs. and the interest rate is 23%. The second one is for projects aiming 

for at least 80% at the export market. In this case the loan is issued in USO, and the interest 

rate is 17%. The difference is made between the two types of loans because of the foreign 

exchange earnings of the latter, which is an extra benefit for the project considering the 

foreign exchange constraint. Loans issued in USO also have to be paid back in USO. 

As the proposed project is primarily aiming at the local market, it is only possible to apply 

for a loan at 23%. Compared to the 26% commercial interest rate still very high. 

Another possibility for a soft loan is the East African Development Bank. This bank issues 

loans at 12% . Minimum amount is Tshs. 260,000,000,-. Using a debt-equity ratio of 60:40 it 

could be impossible to obtain the loan (Tshs. 246,000,000). Duration 5-8 years. 

IFAD (United Nations) when interested in the project, could provide a soft loan for this 

project. Further investigations are necessary. 

The Tanzania Investment Bank does not operate at this time 4. Another option is the 

Japanese fund at the treasury department to finance machinery and equipment. This needs 

further investigation. 

It is assumed that the East African Development Bank will issue the loan. 

The project will be financed as follows: 

• Equity capital Tshs. 164,000,000,- this is 40% of the total amount needed. This is also the 

minimum required equity share. 

• The remainder, Tshs. 246,000,000,- will be finance through a soft loan. 

2.7 SCHEDULE X-7 /2: TOTAL FINANCIAL FLOW 

Schedule X-7 /2 presents the total financial flows, disbursements, repayments, debt balances, 

interest payments, but also accounts payable are included as short term finance. 

2.8 SCHEDULEX-7 /4: TOTAL DEBTSERVICE 

Schedule X-7 / 4 presents the total debt service, that is all loan disbursements, loan 

repayments and interest payments. Loan repayments and interest payments are done 

4 Mr. S.A. Zagar, marketing manager of Greenland Bank Tanzania Ltd. 
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quarterly or semi-annually. The difference in interest is omitted m the schedules for 

simplicity. 

2.9 ScHEDULE X-8/1: CASH-FLOW FOR FINANCIAL PLANNING 

Schedule X-8/1 presents the annual cash flows. All data in Schedule X-8/1 come from other 

schedules. Cash flow is defined as cash inflow minus cash outflow. 

Cash inflow consists of inflows from financing and inflows from sales. Sales revenues are 

Tshs. 177,549,127 in the first year of operation. Cash outflows are operational costs, loan 

repayments and interest payments. 

2.10 ScHEDULEX-9/1: DISCOUNTEDCASH-FLOWTOTALCAPITALINVESTED 

From both cash inflow as well as cash outflow all financial topics are left out in this 

schedule. Cash inflow consists here only of sales revenues. 

The discount rate is chosen as the interest rate on the soft loan issued by the East African 

Development Bank, 12%. 

The results are positive, the net present value (NPV) is a little bit more than Tshs. 1,8 billion 

and the internal rate of return (IRR) is 36%, a little bit less than the interest rate on 

commercial long term loans. The pay-back period is 6 years. 

2.11 ScHEDULE X-9 I 2: DISCOUNTED RETURN ON EQUITY CAPITAL INVESTED 

Discounted return on equity capital invested calculates the profitability measures for the 

shareholders of the project. Cash outflow is only equity capital. Cash inflow are cash

surplus from schedule X-8/1 and dividends paid. 

The NPV is approximately Tshs. 1,7 billion, and the IRR is 54%. The conclusion can be 

drawn that the project is profitable for the shareholders. 

2.12 ScHEDULEX-10: NETINCOMESTATEMENT 

The net income statement presents the net profit after tax and the dividends paid to the 

shareholders. Taxes are 35% of the net profit (all taxes are exempted for the first five years of 

operation). 
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2.13 SCHEDULEX-11: BALANCE SHEET 

The balance sheet shows how the assets of the project are financed. 

3 CONCLUSION 

Taken into account that inflation is omitted in this feasibility study and the assumptions are 

proven to be true then the project is feasible. The NPV is positive, the IRR on equity capital 

invested is 54%, higher than the rates on long term deposits. The pay-back period is 6 years 

and according to the net-income state the project is profitable from the first year of 

operation. 

4 SENSITIVITY ANALYSIS 

A sensitivity analysis is important for several reasons. First, as most wood-based sheet 

materials are imported into the country, the prices of sheet materials are therefore based on 

international prices. A decrease in sales prices of foreign sheet materials will therefore 

seriously affect the sales price of locally made bamboo matboard. 

Second, the market prices for wood-based sheet materials are determined through the 

international market (there are no local producers), since all sheet materials are imported. 

Inflation will seriously affect the profitability of the project. Most input materials are bought 

or manufactured locally, these are influenced by the local inflation. But sales prices are 

influenced through the international market and therefore through international inflation, 

which is, of course, most of the time lower than the inflation ratio in Tanzania. 

Decrease of sales prices 

The first scenario deals with a decrease in sales prices, maybe due to increasing global 

competition or exemption of import duties on building materials. Table II shows that even a 

decrease of 5% has a serious impact on the IRR. 

decrease in % 5% 10% 15% 20% 

NPV (million Tshs.) 1520 1240 870 490 

IRR 30% 24% 18% 12% 

Pay-back period 8 years 10 years 12 years 15 years 

Table II: effects of decreasing sales prices on the financial analysis 
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Increase of prices of rcrw materials 

A second scenario is necessary to investigate the effects of an increase in price of input 

materials. As the bamboo mat determines to a greater extend the total value of the input 

materials (60% ), increase of the price of bamboo mats is something to avoid. Table III shows 

a fast decreasing NPV and IRR. 

increase in % 20% 40% 60% 80% 100% 

NPV (in million Tshs.) 1470 1150 750 410 190 

IRR 31% 23% 17% 9% 4% 

Pay-back period 8 years 10 years 12 years 15 years > 15 years 

Table III: effects of an increase in price of bamboo mats on the financial analysis. 

The effects of inflation 

Until now inflation was excluded from the financial analysis, but as inflation in Tanzania is 

relatively high, it could have a severe effect on the project. However, inflation seems to be 

controlled in the financial year 1998. Nevertheless, inflation in Tanzania was 28.4% in 1995. 

It was fluctuating around 15% in 1996 and 1997. It is not possible to estimate the actual 

inflation rate in the future years of operation, as that is too much dependent on overall 

economic developments and governmental policies. Therefore a constant rate of inflation of 

15% will be used in this financial analysis. 

The following assumptions are made to analyse the effects of inflation on the financial 

analysis: 

• National inflation rate is 15%. 
• Inflation rate for imported inputs (referred to as foreign inflation rate) will be varied to 

see its effect on the financial analysis as it is difficult to determine an unambiguous 
inflation rate for this. The sensitivity of the price increases of imported inputs can be 
determined this way. 

• Prices of locally available inputs increase with the national rate of inflation. 
• Ex-factory price of the bamboo matboard increases with the foreign rate of inflation. 
• Salaries and wages will increase with the national inflation rate. 
• The discount rate is set at 28%. 

foreign inflation rate 5% 10% 15% 20% 

NPV (in million Tshs.) -1,740 843 9,450 24,730 

IRR NA 18% 51% 65% 

Table IV: effects of inflation on the financial analysis 

Table IV shows the effects of inflation, as one can see these are quite severe. The projects 

becomes, of course, slightly better with an increasing foreign inflation rate, but it is, by far, 

not realistic to assume that there is a foreign inflation rate of 15% or more. 
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Chapter IX 

Economic analysis of the project 

In the economic analysis costs and revenues are aggregated on macro-level. Aim is to assess 

the impacts of a project on the society or economy as a whole. This part of a feasibility study 

can also be referred to as a cost-benefit analysis i. But as this is a pre-feasibility study there is 

no accurate insight in costs and benefits, it is pre-mature to perform an accurate economic 

analysis. Within the pre-feasibility study estimated figures are used, to aggregate them once 

more seems to be unrealistic and will not give real insigl;lt in the national costs and benefits. 

It is better to investigate if this project is in line with policies and legislation through 

examination of the national and sectoral environment of the company, to reveal possible 

constraints (costs) and opportunities (benefits). The sequence of this chapter is according to 

the sequence given in chapter II : 

1. Current situation of the construction sector, building materials industry and wood-based 

sheet materials section. 

2. Technology stock and natural resources. 

3. Technology infrastructure (customers, suppliers and government). 

4. International technology transfer. 

The description is made with special reference to the wood-based sheet materials section, as 

the subject of this report is part of this section. 

Tanzania is slowly transforming its economy. Until the second half of the eighties it was a 

more or less closed socialist economy, but in the last years Tanzania has become a market 

economy, more or less free. This actually means the end of state monopolies and start of 

new private enterprises in full competition within the world market. 

The dream of socialism has turned into a nightmare, this is best illustrated by a conference 

paper written by Mutabuzi: 

Since Tanzania embarked on the road to "Socialism and Self Reliance" in 1967, the country 

witnessed a proliferation of parastatal institutions and a deliberate policy of expansion and 

entrenchment of the public sector companies. The private sector was deliberately suffocated and 

denied access to both the environment and the means to grow and thrive. Worst hit was the 

indigenous private sector which was branded all sorts of names and subjected to consistent 

harassment. On the other hand, the public sector was allowed to operate in an atmosphere of 

monopoly and apparent influence with very little concern for accountability and development. If by 

1 Lemmens, A.M.C. Feasibility studies (Eindhoven: Eindhoven University of Technology, lecture notes no.: 1638, 
1995), p. 65. 
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adopting socialism the intention of the architects was to get the Tanzanians to "share" that which 

they produced, they were disappointed. There was nothing left to 11 share" at the end of the day. The 

average indigenous Tanzanian has only woken up to be told to share "liabilities" instead of 
11 dividends".2 

The indigenous private sector in Tanzania is, of course, in serious trouble. It was impossible 

for this sector to become mature during the years of "socialism". And nowadays this 

immature private sector is faced by a free market and a nation that can hardly pay the 

burden of an old dream. Next to this Tanzania needs to be developed, i.e. industrialised. The 

Tanzanian government and donors (International Monetary Fund (IMF) and WorldBank) 

are convinced that this development, i.e. industrialisation needs a catalyst, this catalyst is 

the private sector, in other words private investment in a free market, steered into the right 

directions by incentives of the national government. 

When this is placed in the right context ... the ethnic minority (European and Asian) already 

possess a disproportionately large portion of the national wealth and the requisite skills in 

modem industrial and commercial methods3 ... one can see with which enormous problems 

the development, industrialisation of Tanzania's indigenous private sector is faced 

nowadays. One can also say that there is a pressing need to change the balance of economic 

power by developing a dynamic indigenous entrepreneurship. 

1 CURRENT SITUATION OF 1HE CONSTRUCTION SECTOR 

This paragraph is partly based on the description of the building materials industry in 

chapter I. The most important findings of chapter I are presented here. For a description of 

the recent macro-economic environment see the appendices. 

1.1 CONSTRUCTION SECTOR 

With regard to the bamboo matboard it is necessary to focus on the construction sector. 

When the construction activities increase, the demand for building materials will also 

increase. However, as can be seen in figure I, growth of GDP does not always mean growth 

of the construction sector. 

2 Mutabuzi, SA Private sector development and export promotion in Tanzania (in: Tanzania's Tomorrow, 
conference papers, edited by East and Southern African Universities Research Programme, Terna publishers, 
1996) p. 160/1 . 

3 Mutabuzi, SA, p. 164. 
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Figure I: Growth of the construction sector compared to growth of GDP at 1985 prices, 1989 is 100% (Bureau of 

Statistics, 1997) 

The construction sector is a sector in which it is difficult to operate, for civil engineering 

works this is somewhat different, i.e. more positive. The government does not have a lot of 

money to spend so she does not start new large building projects these days. However, 

there are some important investors like insurance companies and pensions funds who do 

invest in new public buildings and housing. 

In figure II, the capital formation of construction (buildings only) at 1985 prices is presented. 

The figure does not address the private sector, so the presented data is not correct. But one 

can still draw some conclusions from it. 
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Figure II: Gross capital formation (buildings) at 1985 prices, Tshs million (Bureau of Statistics, 1997) 

There are three types of data presented in this area-graph. The first is the area of the rural 

own-account buildings, this area shows the slowest, but also the steadiest growth. The 
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second area is the area of the residential buildings. The third area shows the capital 

formation of the non-residential buildings, like utility buildings. This last area and a part of 

the second area correspond with the target market for bamboo matboard, see also figure III. 

However, as mentioned before, it is important to keep in mind that in India and other south

east Asian countries bamboo matboard is a cheap building material which is frequently used 

by the lower income households. As one can see the target-market is a market with ups and 

downs. It is possible that sales will fall more than 50% within one year. 
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Figure III: Gross capital formation (buildings) at 1985 prices, Tshs million (Bureau of Statistics, 1997) 

1.2 IMPORTANCE OF THE BUILDING MATERIALS INDUSTRY 

The building materials industry is a major player in the Tanzanian economy, due to its 

forward and backward linkages (as stated above), employment creation and its supply to 

capital formation. The estimation of the building materials industries' contribution to social 

and economical development is essentially similar to the construction sector. This sector 

contributes to the economic development by producing capital goods for other sectors. 4 

1.3 PROBLEMS FACED BY THE BUILDING MATERIALS INDUSTRY 

But, the Tanzanian building materials industry faces enormous problems. The gap between 

supply and demand of construction materials is under high pressure. This will even 

increase in the near future. Several reasons can justify this: s 

4 Dijk, J.W., 1996a, pp. 3-4. 

5 NCC, pp. 9-10. 
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1. Local plants for the production of building materials fail to make an impact on the 
building materials market. 

2. The demand of building materials continues to increase due to high urbanisation rates, 
requiring new houses, infrastructure facilities as well as accelerated development 
programmes. 

3. Centralisation of production centres and the distribution problems due to transportation 
problems. 

The major factors contributing to this snag in supply, and therefore the failure of the 

buildings material industry are the following: 

• Scarcity of raw materials. 
• Ageing equipment and lack of parts. 
• Power interruptions on fuel and electricity. 
Therefore, it is almost impossible to compete against foreign companies or materials. 

Also some other problems are revealed by this survey. Most of the companies producing 

building materials use different standards 6. There is a tremendous increase for the past five 

years as an overall picture on the building material costs 7. A third problem seems to be the 

low marketing activities. 

1.4 THE NEED FOR ALTERNATIVE STRATEGIES 

The NCC makes the following recommendations, concerning the results of the survey: 

• It is high time now to look for alternatives of utilising indigenous materials to substitute 
some of the imported materials. 

• There is a need to develop construction materials from local resources with export 
potential to obtain foreign exchange, this can be used to import those materials which can 
not be locally produced. 

• Planners and designers should be encouraged to specify the use of locally produced 
materials. 

1.5 THE WOOD-BASED SHEET MATERIALS SECTION 

During the period of state controlled imports, parastatals were manufacturing building 

materials for the Tanzanian construction sector. One of those parastatals was Tanzania 

Wood Industries Corporation (TWICO). TWICO has had several subsidiaries producing 

wood-based sheet materials like chipboard, plywood and hardboard. But, likewise other 

protected parastatals, the subsidiaries of TWICO were producing rather poor. The quality 

6 NCC, p. 14. 

7 NCC, p. 15. 
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was low and there was no full capacity utilisation for many years. This supported the 

increase of the gap between demand and supply. 

lwaarden comes to quite interesting recommendations concerning the revitahsation of 

TWICO, the most important are: 

• A change in attitude regarding the importance of quahty needs to be established. 
• To keep track of competitors within the market. 
• TWICO should promote continuous improvement in products and production processes. 
• TWICO has to adapt to the wishes and needs of the customers regarding wood-based 

panels. 
These recommendations underpin the poor performance of TWICO. 

The subsidiary companies of TWICO are going through a privatisation process and this 

process is up till now still continuing. Due to this privatisation there was almost no 

production in the last few years. Tembo Chipboard will start producing this year. Other 

subsidiary companies hke Sikh Sawmill Ltd. and Fibreboards Africa Ltd. are still not 

producing and will not start producing even next year. 

A few years ago, it was expected that gaps would be filled by foreign supphers. This is now 

true. It is possible to make the conclusion that there are quite some possibilities to start a 

local indigenous private factory for the production of wood-based sheet materials. But the 

main problem is that this market is nowadays dominated by foreign producers who are able 

to produce huge quantities for the lowest price using modem process and product 

technologies. Tembo Chipboard is bought by a foreign company, which has the large sums 

of money needed to revitahse the chipboard factory. 

It is clear what constraints and challenges the building materials industry in Tanzania is 

facing. At this moment new building materials are highly necessary. Moreover, neglect of 

the problems leads to more problems. As Kisanga describes a new strategy needs to be 

developed. Part of this strategy should be the identification and use of local natural 

resources. This current research is step towards that new strategy. 

2 TECHNOLOGY STOCK AND NATURAL RESOURCES 

2.1 TECHNOLOGY STOCK 

To describe the technology stock, it is necessary to investigate the knowledge, know-how 

and skills embodied in techno-ware, human-ware, info-ware and orga-ware nowadays 

present. Techno-ware will be dealt with, discussing the technologies used in the subsidiaries 

of TWICO. Info-ware is summarised by using the used standards and information available. 
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Finally, human-ware and orga-ware are discussed by describing the functioning of 

management and personnel. 

Techno-ware 

The machinery and equipment used by subsidiaries of TWICO were out of date, compared 

to the foreign producers. For example, the production of hardboard in Tanzania, by the 

subsidiary Fibreboards Africa Ltd., the machinery and equipment used are the oldest 

available and are unfriendly for environment in terms of waste materials and pollution. Also 

for the production of chipboard and plywood old machinery and equipment have been 

used. Another conclusion: technological developments seem to pass by without noticing. 

TWICO and its subsidiaries were satisfied with the current machinery and equipment and 

did not strive for continuous improvement in product and production. Where in the world 

and mainly in developed countries technological developments have taken place during the 

last decade, the situation in TWICO stayed the same. Equipment in the Tanzanian wood 

processing industries is worn-out and often out of work with no spare parts available. Early 

1980s there have been some renovations and rehabilitation of the board mills which should 

have brought along improvements in capacity and production, but is was not enough.s 

Info-ware 

An example of the described conditions of machniery and equipment is the use of old

fashioned standards. Where these are adapted in other countries and plants, TWICO is still 

using the old ones, unaware of their change. The big problem is that there are only a very 

few, often inappropriate, standards (from the colonial period) which are not of any help. The 

Tanzanian building regulations (also from the colonial period) are to such a degree 

insufficient that these will not be of any use in the formulation of regulatory specifications. 

Also there is a lack of trade literature such as product information and specifications to 

inform all parties of the product features. One could state the use of any standard is better 

than not using standards, but the old standards and regulations are devastating to the 

development of the building materials industry.9 There is a centre of expertise for industrial 

standards, the Tanzania Bureau of Standards (TBS), but they mainly copy standards from 

other developed countries, Great Britain and Australia, as there is a lack of funds to 

investigate the appropriate standards 10. 

8 lwaarden, M.A. van, p. 55. 

9 lwaarden, M.A. van, p. 85. 

10 According to the Tanzania Bureau of Standards, Oar es Salaam, March 1998. 
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Human-ware and orga-ware 

Iwaarden draws the conclusion that the managerial as well as technical knowledge of 

personnel in industry is limited: the management of TWICO for example does often have a 

marketing or administrative background, and not much knowledge of wood processing 

industries and their technologies.11 Also training and education efforts are lacking. This is, 

as expected, in line with the use of old standards and regulations. Iwaarden recommended 

that a course should be developed for all interested managers of Tanzanian companies in 

process and product quality contro112. 

Concluding, in Tanzania there is no real stock of knowledge, know-how and skills for the 

production of wood-based sheet materials, and if there was, it is now completely out of date. 

This means that an indigenous entrepreneur who would like to invest in this section of the 

building materials industry has to rely on imported (transferred) technology and imported 

know-how, this is quite expensive. 

2.2 NATURAL RESOURCES 

The raw material base is detoriating for timber. Although there seems to be enough natural 

resources left for now, the deforestation in Tanzania is very high. Specifically the 

environmental and raw materials base aspects deserve some attention, when taken into 

account that more and more organisations and countries require some sort of environmental 

certificates. It is clear that in view of the environmental organisations active in Tanzania, a 

further development of the wood industry which implicates an even more intense use of the 

forests, is not desirable. So, if certain parts of the wood industry are being improved, one 

has to account for these considerations. Especially, when relying on foreign investors in this 

sector, which already showed a certain reserve under the severe pressure of international 

organisations. Though, the timber industry is not the largest contributor to deforestation in 

the country. 13 

Efforts should be directed to investigate other wood producin species, like bamboo or to 

produce sheet materials from different resources. Resources like agricultural wastes. The 

University of Dar es Salaam has developed in the recent past beautiful examples of applying 

agricultural waste in building materials like roofing tiles and sheet materials. 

11 lwaarden, M.A. van, p. 87. 

12 lwaarden, M.A. , p. 90. 

13 lwaarden, M.A. , p. 72. 
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It is not only the large tropical forests which are disappearing. Possibly just as serious in 

terms of its global impact is the loss of smaller local forests, woodlands and tree or bamboo 

stands within the reach of expanding human settlements. A proportion of this is for the 

xpansion of human settlements and agriculture, but deforestation also occurs due to the 

demand for cheap forest resources: poles and other materials for building, fodder and cattle, 

and, above all, fuel. The disappearance of these local forests is often described as the fuel 

wood crisis, but it is also a crisis in the supply of materials to support traditional ways of 

building houses which is being experienced virtually throughout the tropical world, and is 

particularly a problem for the poor who cannot afford any alternatives. 

An example of the non-use of available sustainable resources like bamboo and agricultural 

wastes is the National Bamboo Project. In Tanzania grows bamboo, in sustainable amounts. 

This bamboo could be used for construction of houses or application in building materials. 

So far no serious efforts have been made by local indigenous entrepreneurs and government 

to exploit this sustainable resource.14 Another example is the shortage of glue within the 

subsidiaries of TWICO, all glue had to be imported. Even up to the 1990s. However, in 1991 

the Tanzania Industry Research and Development Organisation (TIRDO) developed a glue 

which was made out of local raw materials, but no effort was made, what so ever to actually 

use this glue in production. 

3 TECHNOLOGY INFRAS1RUCTIJRE 

In the second chapter technology infrastructure is divided into three different categories, 

namely customers, suppliers and the government. What will become clear is that a separate 

discussion of the three actors is not possible, the actors are interwoven with each other and 

it is difficult to draw a line between the actors, especially between the suppliers and the 

government. Therefore the discussion is started with the government, which provides a 

legal framework and establishes policies. From these discussions lines are drawn to the 

suppliers and customers, the other actors. The advantage of this approach is that it is 

possible to see the failure of the national government to develop or industrialise Tanzania 

from above. Above, because due to the socialistic system, a bureaucratic system in which 

Tanzania is still trapped and which was and still is devastating to the country, it seems to be 

the only way for the national government to find a way out. 

3.1 DEVELOPMENT FROM ABOVE 

14 Bergeijk, A. van The implementation of a bamboo housing project (Eindhoven: Eindhoven University of 
Technology, 1997). 
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The need for development in the right direction is high in Tanzania, unemployment 

increases, the budget deficit remains high and there is a huge pressure of international 

donors like the IMF and WorldBank to change the Tanzanian economy and to realise the 

necessary economic growth rates. The objective of the Tanzanian government is to use local 

resources and adapted international available resources for this development. Or in other 

words, development from above. Of course, this is easier said than done. 

Development from above has often taken the form of joint intervention by the state and 

external donors, in particular after the launching of the Arusha Declaration in 1967. Total 

external assistance to Tanzania increased from US$ 51 million in 1970 to around US$ 700 

million in 1981, making the country increasingly more dependent on aid in spite of the 

proclamation of the policies of self-reliance.is 

The global economic stagnation which intensified in the late 1970s and the debt crisis which 

followed on its tracks, exposed the weakness of the rising Third World influence during the 

decade. Instead western countries and international finance institutions (IFis) became 

increasingly worried about repayment of the huge loans they had handed out to the Third 

World countries. This is the background for the initiative taken in the early 1980s by the 

USA, assisted by Great Britain, Germany and Canada, to promote "aid co-ordination", a 

concept which first emerged in the OECD in 1981. Two years later the DAC-members of 

OECD agreed to a system where the WorldBank, UNDP and the IMF, would direct the 

donor community in order to attain consistency between donor policies and programmes, 

and the recipient governments' overall and sectoral development objectives and needs.16 

In the 1980s structural adjustment programmes designed by the WorldBank were 

introduced, mainly to unwilling recipient governments in the Third World, by employing 

the mechanism of "aid co-ordination". There was no longer an escape route for these 

governments. Structural adjustment programmes include a series of elements of which the 

main ones are: producer price reforms, removal of subsidies, liberalisation of internal and 

external trade, new foreign exchange regimes usually including severe devaluation, the 

introduction of cost-sharing for state-supplied services, privatisation and contraction and 

restructuring of government institutions.17 Tanzania refused to implement the suggested 

measures as it saw the crisis as having been caused by external factors, such as unfavourable 

terms of trade and drought. She therefore thought further external assistance was the 

15 Havnevik, K.J . Tanzania, the limits to development from above (Motala: Nordiska Afrikainstitutet, 1993), p. 18. 

16 Havnevik, K.J., p. 22. 

17 Havnevik, K.J ., p. 23. 
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solution. Since then, Tanzania has embarked on her own reforms in the following sequence: 
18 

• The national economic survival program, NESP (1981) 

• The Structural Adjustment Program, SAP (1982-85) 

NESP was basically a program to revive exports(~ order to correct the internal imbalance). 

But the target of Tshs. 8.1 billion (1981 prices) was never reached. The program relied 

heavily on external assistance in order to realise that target. However, the external assistance 

never came in the volume envisaged. The main features of SAP included rehabilitation of 

the economy and restructuring economic activity. An interesting feature was that this 

program embraced all the features of the SAPs suggested by the IFls.19 

In the mid-eighties a structural adjustment program (Economic Recovery Program, ERP) 

was launched by the Tanzanian government and the WorldBank, this program also formed 

a base for renewed negotiations with the IMF 20. The comer stone of this ERP was 

liberalisation of the Tanzanian market, a direction in which Tanzania had already directed 

changes. Also dealt with in this ERP was the industrial sector, a.o. Two factors forced 

Tanzania to include an agreement with the IMF and consequently adopt the Economic 

Recovery Program (ERP I) in 1986. The first was pressure from donors for Tanzania to come 

to terms with the Fund after a long period of deadlock in negotiations. The second was the 

failure of own-initiated alternative programs - NESP and SAP. 

Structural change in the industrial sector, in particular of the parastatals, has been very 

limited. While the increase in commodity import support assistance under the ERP 

contributed to raise the level of output in some industries, this recovery has not been 

accompanied by structural changes such a as lowered import intensity or increased 

production efficienc. An examination of the industrial rehabilitation measures during ERP I 

indicates that they have been driven by the objectives of modernisation and output 

maximisation in a static sense, in which consideration of technological learning over time is 

secondary. The design and implementation of the industrial rehabilitation program are 

similar to those of new projects and tend to reinforce the same features of dependency and 

18 Mbelle, A.V.Y., Can structural adjustment programmes deliver the goods in Tanzania? A programme of action 
(in: Tanzania's Tomorrow, conference papers, edited by East and Southern African Universities Research 
Programme, Terna Publishers, 1996), p. 10. 
19 Mbelle, A.V.Y., pp. 10-11. 

20 In September 1980 Tanzania reached a Standby Agreement with the IMF. The IMF agreement broke down in 
December already due to Tanzania's inability to meet certain performance targets. Further discussion did not 
lead to any results as the Tanzanian authorities regarded the standard IMF conditionality as one that would 
undermine the Tanzanian development strategy. Tanzanian/IMF relations soured to the extent that the Swedish 
head of the IMF mission was declared persona non grata and given 48 hours to leave the country. In: Havnevik, 
K.J., p. 287ff. 
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low technological learning observed during the earlier ill-designed industrialisation 

initiatives.21 

In the past several attempts are made to develop the Tanzanian economy from above. A lot 

of mistakes are made by the government and the IFis. Havnevik argues that the structural 

adjustment program and the conditionality associated with it have only to a limited and 

partial extent led to the fulfilment of its objectives.22 The same constraints are also indicated 

by the participants of the conference "Tanzania's Tomorrow" and some recommendations 

are brought forward:23 

• Structural problems that countries like Tanzania have, cannot be solved by short to 

medium programs like structural adjustment programs. The country has to develop a 

long term strategy involving people and local expertise and addressing issues within the 

main economic activity, that is, agriculture. 

• Politicians and ministers should concentrate on the use of local expertise and ideas for 

there is too much emphasis on foreign "experts" at the expense of locals. To do this they 

must be convinced of the ability and capacity of local expertise. Existing local institutions 

need revitalisation in order to use them for the alleviation of poverty. 

• Existing research efforts dealing with the causes of poverty and the impact of economic 

reforms on the poorest need encouragement and strengthening. 

It is clear that only long term strategies and policies will direct the country towards the right 

socio-economic development and the desired industrialisation. 

3.2 SCIENCE AND TECHNOLOCY POLICIFS 

Tanzania, like so many other African countries presents a paradox: how can a country so 

well endowed by providence with natural resources and a reasonable sized population 

demonstrate so many classic signs and symptoms of poverty? What is Tanzania's 

problem?24 ... If you asked me what is the biggest problem the African people are facing 

today is, I would tell you that it is backwardness. But how do we define backwardness? We 

are backward or not depending on our capacity to harness nature for our own benefit. Once 

we have a reasonable capacity to tame and harness nature, then we can say we are 

21 Based on Havnevik, K.J., p. 292. 

22 Havnevik, K.J., p. 313ff. 

23 Tanzania's Tomorrow, Conference recommendations, p. 72. 

24 Chungu, AS. and G.R.R. Mandara The use of technology in alleviating poverty in Tanzania (Dar es Salaam: 
Repoa papers; 1996; DSM University Press), p. 172. 
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developed .. . All these problems we are talking about - floods, drought, unbalanced budgets, 

rampant inflation, lack of commodities, lack of spare parts, and lack of raw materials - all go 

back to one thing: our lack of science and technology .. . 25 

Up to 1994, the country had no effective science and technology policy, and the one which 

was in use is was formulated in 1985. The 1985 science and technology policy has a series of 

deficiencies, which has prompted a revision. (Even in the current science and technology 

policy there is no definite demarcation of technology domains.) Based on the comparative 

advantages of the resource-base Tanzania, it should be possible to develop a pragmatic and 

effective "buy-some, develop-some, and make-some" technology strategy which defines 

areas which will fall into importing, evolving, and exporting technology domains in the 

short, medium and long term. These technology areas then have to be explicitly and 

systematically developed in all development plans, programmes and projects. It is 

imperative that in order to achieve a balanced techno-economic development planning, 

competent technologists have to be identified and posted in each strategic sector and area 

planning department. This should start with the President's Office and Prime Minister's 

Office which are two of the most powerful offices in cultivating and sustaining a conducive 

technology climate. 26 

In 1995 the current Science and Technology policy passed parliament and is now into action. 

This policy has the following general objectives: 27 

• Promote science and technology as tools for economic and societal development. 

• Promote the scientific and technological self-reliance. 

• Stimulate the generation of scientific and technological knowledge. 

• To stimulate a science and technology culture in the Tanzanian society. 

In this policy document also objectives for several sectors are mentioned. As this paper 

discusses the building materials sub-sector, the objectives for the industrial sector are of 

high importance. The government's policy on the industrial sector is to create economically 

efficient, financially solvent, and profitable enterprises in order to utilise the existing 

capacity fully and to expand in order to take advantage of new production and export 

opportunities. It also aims at improving the business climate for the public and private 

sectors, increasing domestic competition to integrate domestic producers more into world 

25 Museveni, Y.K. W'hat is Africa's problem? (Kampala: NRM Publications; 1992), p. 173. 

26 Chungu, A.S. and G.R.R. Mandara, p. 172. 

27 Ministry of Science, Technology and Higher education The national science and technology policy for 
Tanzania (Dar es Salaam: 1995), p. 1. 
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market and at restructuring (privatisation) of public industrial enterprises. The following 

major objectives are: 

• Development of industries which make use of locally available raw materials and/ or 

produce for exports. 

• Improvement of productivity, and a new orientation of the sector to ensure harmony 

with new investments and with technology, transferred from foreign to local sources. 

• Development of industries which produce basic and essential requirements for the 

population. 

• Establishment of industries which support other sectors. 

• Development of small-scale enterprise. 

The major strategies to reach these objectives are 1. strengthening of the national design and 

engineering capacity, 2. encouraging regional and international co-operation among 

industrial R&D, 3. improving mechanisms for (inter)national technology transfer, 4. 

establishing R&D enterprise links in order to facilitate the design and production process, 5. 

establishment and consolidation of engineering workshops and 6. inclusion of Environment 

Impact Assessment in any planning of industries. 

Within the industrial sector there is the sub-sector of building and construction, according to 

the policy documents efforts within this sub-sector are directed to: 

• Strengthening of institutions dealing with building in order to develop and promote the 

use of locally available adapted designs, and alternative building and construction 

materials for construction. 

• Designing and development of low-cost waste disposal systems. 

• Designing and development of low-cost all-weather roads and infrastructure. 

• Promotion of tropical architecture, and urban and rural planning and design. 

Identified by the Tanzanian policy makers are some important factors in policy 

implementation. These critical factors are in the field of basic and applied research (co

ordination of research efforts, allocation of funds, involvement of recipients of R&D output, 

et cetera). Also in the field of training of scientific and technological manpower 

(emphasising the role of science and technology at an early stage of education, producing at 

different levels of experts of science and technology). Next, incorporation of science and 

technology in the national economic planning, i.e. integration into the overall development 

plans, which in tum, must influence the national science and technology policy. Other 

critical factors can be found in the field of technology acquisition and transfer (technology

mix of endogenous and exogenous technology, building endogenous technology capacity, 

transfer agreements). Gender sensitive technologies are promoted to increase participation 

of women in small-scale business enterprises. 
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However, this national science and technology policy is filled to the brim with sentences like 

"efforts must be made to", "establishment of mechanisms", "emphasis should be laid on", 

"strengthening of' and so on. There are no directions given how this mechanisms are 

designed, how emphasis is laid et cetera. In other words the national science and technology 

policy is a step towards the right direction, but contains too many general statements. Also 

there is no time path. This policy contains all the necessary ingredients for science and 

technology development, but no quantities and priorities are given. Though, within the 

policy document it is pointed out that institutional and legal frameworks have to be created 

to insure a thorough implementation. Of course, this has to be done in the coming years, 

mid-long term. In the short term nothing is done to change the situation. 

Wangwe has commented on the low rate of absorption of imported technology in Tanzania, 

and on the slow process of technological learning. A major weakness has been the failure to 

utilise imported technology to augment domestic technological efforts and to selectively 

import appropriate technology.2s 

According to Kisanga the poor policies by the government resulted in building materials 

that were produced to substitute imports using transplanted techniques and equipment, 

without sufficiently adapting the technology and product design to local conditions and raw 

materials. 29 

The science and technology policy should be broadly conceived so as to provide a unifying 

framework for, amongst others, the country's education policy, industrial policy and trade 

policy. The past situation seems to be characterised by parallel rather than unified policies, 

leading to inadequate synergies between policies and lack of effective teamwork between 

key players in the socio-economic development enterprise. 30 

3.3 REsEARCH AND DEVELOPMENT AND CONSULTANCY 

For the building industry some technology and consultancy support is available. These 

institutes are the Building Research Unit (BRU), the Tanzania Industrial Research and 

Development Organisation (TIRDO), Tanzania Chamber of Commerce, Industry and Trade, 

28 Wangwe, S.M. Technology Development in Tanzania: Some Challenges for the 21st Century (In: International 
conference on development challenges and strategies for Tanzania: an agenda for the 21st century, Dar es 
Salaam, 1993). 

29 Kisanga, A.U., p. 128 

30 Chungu, A.S. and G.R.R. Mandara, p. 199. 
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University of Dar es Salaam and the University College of Lands and Architectural Studies 

(UCLAS). The BRU and TIRDO are typical research organisations, like the Dutch TNO. The 

major problem they face is a lack of funds, due to the tight government expenditures; they 

are willing but unable to execute research in an appropriate way. Consultancy organisation 

(Tanzania Industrial Studies and Consulting Organisation (TISCO), and smaller 

organisations) seem to be trapped in the same way, there are no funds available and, 

moreover, most local companies do not know how to use consultants or do not realise that 

they need a consultant. 

A special R&D institute is the Tanzania Bureau of Standards (TBS). This organisation 

publishes standards for all kind of products and materials. TBS uses standards from the 

British Standard Institution, Bureau of Indian Standards, International Standard 

Organisation et cetera. The objective of this institution is to improve the quality of products 

and materials. At present, there is a priority for establishing standards in the following 

fields: textiles, leather, agriculture and food, chemicals and engineering. TBS was 

established in 1975 and is a governmental institution. Nowadays TBS has published 546 

standards in the fields of agriculture and food, chemicals, textiles, leather, general 

techniques, building and construction, electrical and mechanical engineering. 

The NCC makes some recommendations concerning R&D in the building materials 

industry: 

• International collaboration with overseas material research centres will great]v enhance 

easy exchange of information and will enable easy adoption of imported technology. 

• Industries producing specific building materials should be advised and encouraged to 

participate in research together with research institutions. 

3.4 CONSTRUCTION SECTOR POLICY 

As the building materials industry is closely linked to the construction sector, it is better to 

look at the policy for the construction sector in Tanzania. However, this is the first time that 

a policy is formulated for the construction sector. In addition, this policy is still in a draft 

version and currently undergoes a lot of changes. 

One of the objectives within the policy is to promote the application of cost effective 

innovative technologies and practices for the purpose of poverty alleviation particularly 

through support of agricultural production, delivery of adequate shelter for all and other 

income generating activities. According to the NCC, several strategies are aiming at 

reaching this objective, these are: 
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• Promoting the use of labour based technologies in the production of construction 

materials and the construction and maintenance of infrastructure facilities such as roads 

and irrigation works. 

• Promoting the production and use of indigenous construction materials. 

• Establishing standards and regulations to promote the use of indigenous materials and 

application of innovative technologies and practices. 

• Promoting of research for developing and supporting the use of indigenous materials 

and application of innovative materials, technologies and practices. 

• Creating local employment through the optimal use of labour based construction and 

maintenance methods. 

• Facilitating the transfer of skills to rural commun~ties to enable them to effectively 

participate in the construction and maintenance of infrastructure facilities on self-help 

basis. 

• Establishing a well organised and co-ordinated information system which will enhance 

the dissemination of research findings and innovative technologies and practices. 

• Promoting the absorption and application of innovative technologies and best practices 

through measures such as national, regional and international collaboration and 

information exchange programs. 

Several strategies are aiming at the development of indigenous entrepreneurship in the 

building materials industry. However, this is still a draft version of the policy and it will 

take a long time to come to a definitive version and for this definitive version to pass 

through parliament. This process shall at least take a few years. So in the short term there is 

no policy aiming direct at the construction sector and the building materials industry. 

3.5 EDUCATION AND TRAINING 

The literacy rate in Tanzania is relatively high, caused by the free education system, initiated 

under President Nyerere. It reached 90% in 1989, but this should be corrected, due to 

shortage of teaching materials and high school fees. The amount of primary schools is 

stabile for 7 years (1989-1995), approx. 10,000 in the whole country. Secondary education is 

quite expensive and forces many people to quit school after primary school. It is almost 

impossible to study at the university. No sponsorship is given by the government. After 

graduation, the new academics have a hard time finding a job because their salaries are too 

high for most local companies. The Tanzanian government also realised the shortage of 

trained personnel, and initiated the Vocational Education and Training Authority (VETA). 

This organisation has the objective to stimulate and organise education and training for 

lower technical personnel and professions. All firms within the construction sector are 

obliged to pay a percentage of total wages to this organisation. 
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3.6 LEGISLATION 

Private entrepreneurship and investment is seen by the government as a catalyst to develop 

and industrialise Tanzania and to create a self-reliant nation. 

In 1996 the government approved a new national investment promotion policy. This policy 

underlines the re-definition of the role of the private sector and gives it into a more central 

role. Not only the encouragement of a transparent legal framework that facilitates the 

promotion and gives due guarantee of protection to all forms of investment activities, 

maximum mobilisation and utilisation of domestic capacity. But also the motivation and 

facilitation of the adoption of new technologies in a~tivities that especially have direct 

significance for productivity, quality and increased competitiveness. 

In 1997 the Tanzania Investment Act passed parliament, in this act regulations, legal 

institutions and frameworks are formulated to develop an investment climate which 

promotes private entrepreneurship. However, this act is only based on the size of 

investment sums, i.e. if total initial investment costs exceeds a certain sum of money (US$ 

100,000) several incentives are given such as tax holidays, tax exemptions et cetera. To 

prevent investment in sectors which are not prior to investment for developing a self-reliant 

nation, these incentives are only given to investment done in certain sectors. A distinction is 

made between lead sectors (mining, tourism, infrastructure and export processing zones) 

and priority sectors (agriculture, air aviation, commercial buildings, manufacturing, national 

resources et cetera). But US$ 100,000 remains a lot of money for indigenous private 

entrepreneurs to invest. Another problem is that the focus is on investment sums and 

investment sectors, while the nature of investment is not dealt with. For example, 

investment in the manufacturing sector using labour based technology is not promoted, in 

other words there are no incentives directed at investment which is good for technological 

capability building. What can be seen is the decrease of the amount of loans in the 

construction sector, see figure IV. 
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Figure IV: Lending by industrial sector (Bureau of Statistics, 1997) 

For international technology transfer there is no centre of expertise what so ever. Moreover, 

besides the registration of a contract at the Tanzania Investment Centre there are no 

restrictions for companies entering into technology transfers. 

3.7 CUSTOMERS 

In chapter I it became visible that there is huge gap between supply and demand in the 

Tanzanian construction sector. Of course, this gap is nowadays filled by foreign suppliers 

due to trade liberalisation. For potential customers, interested in differences in building 

materials like wood-based sheet materials, there is no where to go. Specialised information 

regarding maintenance, durability and application can only be obtained, while in direct 

contact with the manufacturer. Information, as far as available is very scattered. lwaarden 

gives an example of somebody who wants to build a partition wall or learn everything 

about doing so, if possible with the use of locally available materials, he or she can go to the 

following institutions:31 

• The National Construction Council, for general information on construction practices as 

applied in the developed countries. 

• The Building Research Unit, for information on research in the field of the use of local 

materials in construction. 

• The Tanzania Bureau of Standards, for information on the standards that apply for the 

construction of partition walls. 

• The Ministry of Works, for the Tanzanian building regulations. 

• The Building Hardware and Electrical Supply Company to obtain a list of producers, 

product assortment and prices and/ or distribution centres, if one has decided on the 

material that is going to be used. 

31 lwaarden, MA, p. 87. 
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• And if one has decided to use building materials from a local producer: the product 

specifications and other product information obtainable only at the specific plants. For a 

comparison of these specifications with imported products, one should tum to dealers in 

imported materials. 

4 INTERNATIONAL TECHNOLOGY TRANSFER 

Several steps are necessary for successful implementation of a technology investment 

project making use of international technology transfer 32. These steps are taken from Van 

Egmond 33. Mentioned by several authors is the urgent need to develop an effective 

mechanism for technology transfer between countries concerning the traditional bamboo 

and rattan sectoi: 34 . 

According to Bhat 35 this international technology transfer (ITT) would entail: 

• On-the-job training in model industries or workshop/training programs in R&D centres 

to improve the skills and entrepreneurship of industrial workers. 

• Enhancing the expertise among bamboo/ rattan scientists by short-term 

exchange/ consultancy programs in identified priority R&D and application areas. 

These remarks are made with regard to the traditional bamboo and rattan sector. However, 

the establishment of a bamboo matboard plant may require different transfers, because of 

utilisation of different kind of technologies, no umbrella organisation present et cetera. 

Nevertheless, as a starting point it seems advisable to take a closer look at the ITT for the 

traditional bamboo sector, in order to gain insight in the possible constraints and 

opportunities concerning international technology transfer. 

International technology transfer in the bamboo sector 

A stunning example of international technology transfer can be found within the Costa 

Rican Proyecto Nacional de Bambu, launched in 1987. At the end of 1984 the Ministerio de 

Planificacion (MIDEPLAN) of Costa Rica gave the authorisation to execute surveys in Latin 

American countries where projects have been carried out in which the integration was 

established in the fields of technology development based upon locally available resources 

and the involvement of target groups and in particular women in the productive activities. 

One of the results of these baseline surveys was a proposal for further investigation of 

32 Egmond-de Wilde de Ligny, E. van, p. 7/4. 

33 Egmond-de Wilde de Ligny, E. van, p. 7/4ff. 

34 Bhat, K.M. Industrial utilisation of bamboo and rattan in India: an overview (in: INBAR Newsletter; vol 5, no. 
1 +2), pp. 22-26. 

35 Bhat, KM. , pp. 22-26. 
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construction technologies based upon the use of the bamboo "Guadua", which was 

developed and applied in Columbia in the construction of not only housing for low income 

groups but also for housing facilities for the more higher income groups.36 

Since then, several activities have taken place or are planned to take place from the 

preparation stage to the continued execution stage with regard to the use of bamboo in the 

construction of houses. The technologies used are transferred for a larger part from 

Columbia. Several mechanisms are used: 

Stage of the project Mechanisms for international technology transfer 

Preparation stage • Study of literature, documents, reports on previously executed projects 
with bamboo construction technologies in Latin America. 

• Visits to conferences, seminars et cetera 

• Collaboration in preparation of project documents . 

• lmoorts of equipment, bamboo shoots . 
Pilot project • Information on bt1IT1boo technologies for adaptation and improvement 
Execution stage in Costa Rica from experts (Latin America, Germany, The 

Netherlands). 

• Visits and exchanges to other countries (Far East, Ph. study by Costa 
Rican fellow in The Netherlands). 

• Equipment, machinery for the production process . 
Continued execution • Information for trouble shooting, adaption and improvement of 
stage technologies. 

• Documentation, conferences, seminars . 

• International co-operation in the execution of surveys, research and 
development. 

• Visits and exchanges, reverse transfer of technologies . 

Table I: mechanisms for international technology transfer to Costa Rican PNB.37 

Important for good international technology transfer are visits from experts to one country 

and another and exchange of information. These visits make sure there is a proper 

understanding of technologies, education and training. This means that especially human

ware and info-ware are important aspects for the transfer of bamboo technologies. 

Step 1: Analysis of the enterprise and its environment and engineering analysis 
The analysis of the enterprise and its environment is subject of this report. Exercises which 

should be included to answer the questions on the particular technologies necessary are: 38 

• Investigation of the range of possible technologies. 

• Identification and selection of raw materials. 

• Procurement programmes for raw materials. 

• Studies on energy and water supply. 

36 Egmond-de Wilde de Ligny et al, p.37. 

37 Egmond-de Wilde de Ligny et al, p. 44. 

38 Egmond-de Wilde de Ligny, E. van, p. 7/4. 
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• Environmental studies. 

Most items of mentioned exercises can be found within this report. 

Step 2: The position of the purchaser, financing and costs, foreign technology components 

The position of the purchaser is rather bad. The existing technology stock is out-dated and 

the technology infrastructure is insufficient for good technology development. Possibly not 

only equipment and machinery need to be imported, but also knowledge, skills and know

how. Furthermore, knowledge, skills and know-how concerning bamboo matboard 

production is not widely available, only a few institutes or organisations (IPIRTI, INBAR) 

can provide these things. It seems impossible for the production, to buy-some, develop

some and use-some technology. Possibly it will be a package deal or a joint-venture with a 

foreign counterpart. 

Step 3: The search for suppliers and sources of technology 

Suppliers of knowledge, know-how and skills regarding the production of bamboo 

matboard are scarce. One could speak of an oligopolistic situation. It is therefore important, 

to gain insight in the different suppliers and to analyse which knowledge, know-how and 

skills are necessary to produce bamboo matboard in Tanzania. This has to be done to build a 

more favourable negotiation position for the purchaser, as a centre of expertise in Tanzania 

is lacking. This analysis should be done in the phase of a feasibility study. 

The equipment and machinery necessary for production is not available in Tanzania. But as 

also knowledge, know-how are lacking it is a double dependency situation. Not knowing 

how to produce also means not knowing which specifications the machinery and equipment 

should have. 

IPIRTI and INBAR are organisations which could supply the knowledge, know-how and 

skills, including the specifications for setting up a production facility. Negotiations with 

these organisations reveal further constraints and opportunities. 

Step 4: The appraisal of different options for technology development 

After negotiating and investigating an appraisal of possibilities can be made. This should be 

done during a feasibility study. Moreover, special consideration should be given to certain 

"negative" or "positive" aspects. These negative aspects may be: 

• Government policies. 

• Reports on (bad) experiences with the supplier of the technology. 

• Reports on financial problems with the supplier. 

• Severe environmental problems with the technology concerned 

These positive aspects may be: 
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• Governmental subsidies, tax holidays. 

• Reports on successfulness of previous technology transfer by the supplier. 

• Excellent personal relationships between top executives. 

Notable at the end of this chapter is that short-term policies and instruments, like structural 

adjustment programs do not work. The country has to develop a long term strategy, aiming 

at these sectors which are vital for socio- economic development and industrialisation. Also 

notable are the shortcomings in the policies and instruments, it will take a long time for 

these shortcomings are solved and the gaps are filled. The technology infrastructure shows a 

lot of deficiencies in every direction. lwaarden concluded that what is mainly lacking is a 

infrastructural organisation of all institutions and participants within the construction sector 

or building materials industry 39. 

Seen from the suppliers side, efforts in education, research and development, consultancy 

(NCC) are not enough by far, due to a government which is, seemingly, incapable of doing 

something right. From government side, predictable, efforts are made to improve the 

existing situation, but it nothing more than just beautiful words, statements and theories 

and no actual improvement can be seen, even in the near future. The last side, the 

customers, has to cope with this situation and is forced to buy the materials needed in or 

from other countries. The customers, while doing so, unwillingly export hard currency 

instead of importing hard currency. 

39 lwaarden, M.A., p. 87. 
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ChapterX 
Conclusions and recommendations 

1 CONCLUSIONS FROM 1HE FINANCIAL ANALYSIS 

The scenario presented in this report is feasible, the NPV for total capital invested is Tshs. 

1,8 billion, the IRR is 36%. For equity capital invested, the NPV is Tshs 1,7 billion and the 

IRR is 54%. The pay-back period is 6 years and the project is profitable from the first year of 

operation. One can say it is possible to produce bamboo matboard in Tanzania. However, 

several remarks must be made with regard to this analysis. 

First, the sales prices are relatively high compared to the sales price of hardboard, chipboard 

and plywood. The materials nowadays most used for partition and ceiling purposes. This 

constraint is caused by high operational costs, i.e. prices of input materials are high, due to 

the price of the bamboo mats obtained from villages in the rural areas, also the sensitivity 

analysis shows that the profitability of the project is in danger when the price of bamboo 

mats are increasing. Recommended is an in-depth study concerning the supply of bamboo 

mats. As stated in chapter VI, the mats are woven by village communities, while the 

bamboo is supplied by the company. Another possible solution is starting bamboo 

plantations, controlled by farmers (i.e. they harvest the bamboo, they preserve the bamboo 

and the mat weaving is also done by these farmers). 

RECOMMENDATION 1 

In-depth study for the supply of bamboo mats 

The scale of production can be increased, this requires more equipment and more space. In 

this analysis the production volume is increased by adding more labour instead of adding 

more equipment and machinery's. It is recommended to investigate the proper scale of 

production. During the analysis it was not possible to investigate proper scales of 

production, the organisation of pilot plants in Asia and the production capacity. Information 

of these three very important aspects could not be obtained by the author, due to several 

reasons. 

RECOMMENDATION 2 

In-depth study concerning the proper scales of production en organisation of production 

Also the source of finance is a constraint which needs further investigation. The assumption 

of obtaining a soft loan with an interest rate of 12% is doubtful. In addition, getting a 

commercial loan for an industrial project nowadays in Tanz.ania is difficult. Nevertheless, 
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the NPV and IRR on equity capital are under no comment what so ever, it should therefore 

also be possible to interest private investors for the project; i.e. reducing the debt : equity 

ratio. 

RECOMMENDATION 3 

In-depth study concerning the sources of finance 

Also important is a more elaborated market study for bamboo matboard. The market study 

executed by the author was small and was only performed to obtain a general idea 

concerning the market possibilities of bamboo matboard. Also, export is not considered in 

this feasibility study. It could be possible to export the product to other East African 

countries, and maybe to Europe and Australia. 

RECOMMENDATION 4 

In-depth study regarding the domestic as well as export market possibilities for bamboo matboard. 

Within this pre-f~asibility research less attention is given to the environmental impact of 

bamboo matboard production. As every company, making use of certain input materials, 

has an impact on the environment it is necessary to execute an environmental impact 

analysis, especially concerning bamboo supply and glue and preservatives as waste 

materials. 

RECOMMENDATION 5 

Environmental impact analysis of bamboo matboard production. 

The recommendations are underpinned by the sensitivity analysis. The sensitivity analysis 

prepared for the critical aspects of the project, shows some interesting characteristics. 

Lowering the sales price of the bamboo matboard is quite possible, but it will certainly effect 

the profitability of the project. 

Increasing costs of input materials are a serious threat to the profitability of the project. 

Especially the costs of bamboo mats. They determine for a large part the operational costs 

and since the profit margin is quite small, price increase has an enormous impact on the 

profitability of the project. 

Inflation, unavoidable, has a severe influence on the project's profitability. Especially when 

there is a negative difference between the average inflation rate world wide and the inflation 

rate in Tanzania. 

2 CONCLUSIONS FROM THE ECONOMIC ANALYSIS 
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-- -·---------------------------------------

This is more or less an investigation of the opportunities and constraints embedded in the 

macro- and mesa-environment of a company producing bamboo matboard. 

From economic point of view there are quite some possibilities to invest. Economic 

conditions for investment are favourable, inflation is low and there is a free market. The 

construction sector however is not operating very well and will not operate very well in the 

coming years. Policies are lacking including the supporting institutes which have no funds 

or are not willing to co-operate. Also the infrastructure is not in a good shape. 

RECOMMENDATIONS 

Make use of the available good resources: compared to other African countries a relatively 

high literacy rate, the political stability of the country, the fact that all people have one 

language in common. Create a business process that is not, at least to a less extent 

dependable on the physical infrastructure of Tanzania. Create alternatives for a lacking 

infrastructure, not only road and rail transport, but maybe also transport through the air, if 
realistic. The production of bamboo matboard should be extended to other areas than the 

construction sector, as this is the only way to avoid the structural problems within this 

sector. Other sectors could be the furniture industry or package industry. 

The national resources for bamboo matboard are there. There is bamboo, there is glue but 

nobody does not seem to do anything with these resources. Also the high potential of 

unskilled workers are neglected (i.e. no labour intensive technologies are used, moreover 

the science and technology policy discusses to use of superconductors and processor 

technologies). 

RECOMMENDATIONS 

Make use of unidentified national resources, this is an advantage over other local 

competitors who do not seem interested in these resources. Create a production process in 

which many unskilled people can find work, with a limited amount of training. Make use of 

favourable conditions within the country and sector. Favourable conditions like high literacy 

rate, low minimum wage et cetera. 

The market is down. There is almost no growth due to the slow growth of the construction 

sector and it is difficult to compete against high quality cheap imported products as a local 

manufacturer. 

RECOMMENDATIONS 

If the market growth is insignificant, marketing efforts to introduce a new product should 

be high. It is not an easy market where new products are easily accepted. The introduction 

price of the bamboo matboard needs to be as low as possible, in order to get a favourable 
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CDV (high customer value and low customers costs). As there are no subsidies or incentives 

for new products the production process has to be effective and efficient as much as 

possible. When there is heavy competition it should be possible to focus on areas that are 

not covered by other producers or importers. For instance, guarantee of quality fo.r many 

years or create a department that deals with the after sales service. Only small-scale can 

survive. Do not try to imitate companies that produce huge quantities with the lowest price, 

but take advantage of your own position small-scale cheap products. Small-scale does not 

need huge investments. 

The technological capability is very low. Technology policies are lacking, including 

technology infrastructure supporting agencies and institutes. The technology stock (techno

ware, human-ware, info-ware and orga-ware) is negligible. No knowledge, know-how and 

skills are available regarding usable technologies and production processes. 

RECOMMENDATIONS 

First, exchange of information is necessary and visits of the entrepreneur to pilot plants and 

operational factories. Second, the entrepreneur interested in bamboo board production 

should establish in co-operation with, for instance the NCC and related institutions a R&D 

friendly environment for foreign experts (from IPIRTI or INBAR) and allow them to execute 

research on the production of bamboo matboard. The local entrepreneur is the one who 

knows the country and he or she knows the market. Third, establish training centres for 

workers. In which local trained personnel can give information to start a bamboo plantation, 

mat weaving, demonstration projects. This trained personnel can work like a data-base for 

solving problems the local people have concerning bamboo. Fourth, design a production 

process which does not need a high-tech or efficient technology infrastructure. But which 

will work under difficult circumstances. Fifth, within a feasibility study special attention 

should be given to international technology transfer, because without any transfer there is 

no production of bamboo matboard what so ever. 

3 ASSUMPTIONS IN TIIE ANALYSIS 

Feasibility studies and economic cost-benefit analysis have been applied for all kind of 

projects in an early stage of project preparation. In those early stages assumptions have to 

be made, otherwise it is impossible to calculate exactly the profitability of the project or the 

contribution of the project to the development of a country. Too many projects have failed to 

yield the profit calculated in the early stages of project preparation, due to too positive 

assumptions or important factors which were omitted. 
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Also in this project analysis assumptions were necessary. Assumptions with regard to the 

sources of finance, the price of input materials and factory supplies, sales volume, sales 

price and the inflation rate. Next to these important assumptions many aspects are omitted 

in this project analysis, for the sake of simplicity or they were unknown for this analysis. 

Recommended with regard to this feasibility study is a visit to an actual production plant in 

Asia and a round-table conference with experts on bamboo matboard. As it was impossible 

during this project analysis to co-operate with any expert in the field of bamboo matboard. 
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Appendix A 

Sales forecast for the wood-based sheet materials market in Tanzania 

year 

square meters 
IMPORTATION 
a. plywood 
b. hardboard 
c. chipboard 
d. veneer sheets 
e. cellular wood panels 
f. recon. wood 
g. fibre boards 

CORRECTION 
a. import 

BAMBOO BOARD 
h. bamboo matboard 

TOTAL 

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

232.094 219.606 207.118 194.630 182.142 169.654 157.166 144.678 132.190 119.702 107.214 94.726 82 .238 69.750 57.262 44.774 
1.579.381 1.590.799 1.602.217 1.613.635 1 .. 625.053 1.636.471 1.647.889 1.659.307 1.670.725 1.682.143 1.693.561 1.704.979 1.716.397 1.727.815 1.739.233 1.750.651 

147.662 143.661 139.660 135.659 131 .658 127.657 123.656 119.655 115.654 111 .653 107.652 103.651 99.650 95.649 91 .648 87.647 
3.945 4.198 4.451 4.704 4.957 5.210 5.463 5.716 5.969 6.222 6.475 6.728 6.981 7.234 7.487 7.740 

16.481 17.373 18.265 19.157 20.049 20.941 21 .833 22.725 23.617 24.509 25.401 26.293 27.185 28.077 28.969 29.861 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

204.438 215.233 226.028 236.823 247.618 258.413 269.208 280.003 290.798 301.593 312.388 323.183 333.978 344.773 355.568 366.363 

218.400 219.087 219.774 220.461 221.148 221 .835 222.522 223.208 223.895 224.582 225.269 225.956 226.643 227.330 228.017 228.704 

48.048 60.249 72.525 84.877 97.305 109.808 122.387 122.765 123.142 123.520 123.898 124.276 124.654 125.031 125.409 125.787 

2.402.401 2.409.957 2.417.513 2.425.069 2.432.625 2.440.181 2.447.737 2.455.292 2.462.848 2.470.404 2.477.960 2.485.516 2.493.072 2.500.628 2.508.184 2.515.740 

0, 1 



Appendix A 

Forecast of bamboo matboard penetrated market 

lear 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

square metres 
market share bamboo matboard I 2,00% 2,50% 3,00% 3,50% 4,00% 4,50% 5,00% 5,00% 5,00% 5,00% 5,00% 5,00% 5,00% 5,00% 5,00% 5,00% 

qualified market sq.m. 2.402.401 2.409.957 2.417.513 2.425.069 2.432.625 2.440.181 2.447.737 2.455.292 2.462.848 2.470.404 2.477.960 2.485.516 2.493.072 2.500.628 2.508.184 2.515.740 
target market sq .m. 1.201.201 1.204.979 1.208.756 1.212.534 1.216.312 1.220.090 1.223.868 1.227.646 1.231.424 1.235.202 1.238.980 1.242.758 1.246.536 1.250.314 1.254.092 1.257.870 50,00% 

Sales bamboo matboard 48048 60249 72525 84877 97305 109808 122387 122765 123142 123520 123898 124276 124654 125031 125409 125787 

-------- --- - --- --------------- -·- - - ---· 
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Mail questionnaire 



Technische Universiteit tUJ Eindhoven 

To: managing-director 

Dear Sir/Madam, 

We would kindly ask your attention for the following. 

Eindhoven University of Technology 
Technology and Development Sciences 
c/o: 

UCLAS Institute 
P.O. Box35176, Dares Salaam, Tanzania 

Fax: +255 (0)51 62 80 41 
E-mail: ihsbr@ud.co.tz 

We are from the Eindhoven University of Technology, The Netherlands. At present we are doing a market 
study for a range of new locally produced building materials for partitioning and ceiling purposes. As a part of 
this research study, we like to make a market analysis. To be able to eventually make a product that meets the 
requirements set by a customer, an investigation amongst architects, design engineers and contractors in 
Tanzania is wished to take place. 

We are interested in your opinion on bamboo matboard as a building material. Bamboo matboard is a building 
material, yet not present in Tanzania. In countries like China, Indonesia and India it is a widely used material 
for ceilings, partition walls, roofs (with bitumen) and floors. It is of importance to us to determine the wishes of 
the person who deals with the product. In this way we hope to make a product that meets the real expectations 
of the construction sector. Therefore we would like to ask you some questions in the form of a questionnaire. 
Information on bamboo matboard is enclosed to this letter. We can guarantee you that this questionnaire is 
completely anonymous. 

We hope you can find some time to fill in the questionnaire and post it before April 22, 1998. For this purpose 
a return envelope is enclosed. 

If you are not in touch with the advantages and drawbacks of the building materials, please hand over this letter 
to somebody in your organisation who has more information on this subject. 

Thank you in advance for your kind co-operation. 

Yours faithfully, 

Mr. Sander Knirim 

Annex: questionnaire, return envelope, information on bamboo matboard 



Information concerning bamboo matboard 

Bamboo matboard is a decorative building material, which is especially appropriate for ceilings, 
partition walls and floors. In India, China, Indonesia and other south-east Asian countries bamboo 
plyboard is widely applied as a building material. 

Bamboo possess excellent mechanical properties especially with regard to tensile strength. Tensile 
strength and compressive strength of bamboo in the longitudinal direction are approximately 100 
percent and 10 percent higher than those of wood. However, bamboo has low resistance to splitting 
compared to wood, nevertheless, this property has been advantageously utilised in splitting the bamboo 
into strips and slivers to convert bamboo into woven mats. Bamboo mats are utilised in housing, grain 
storage and other cheap dunnage material for temporary use. Considering the inherent properties of 
bamboo, its wide distribution, rapid rate of growth, low cost, easy workability, there is a wide scope to 
upgrade low cost perishable bamboo mats into composite panels bonded with synthetic resin adhesives. 

In Kerala, India, communities make woven bamboo mats from locally grown split bamboo culms. These 
mats are coated with glue and then hot-pressed to produce a board similar to plywood. This bamboo 
plyboard is then sold as a building material or used for packing cases (there are many different end 
uses) . 

At the Indian Plywood Industries Training and Research Centre (IPIRTI), Bangalore, India, laboratory 
experiments have indicated that bamboo matboards, bonded with Phenol Formaldehyde resin 
incorporating different preservatives such as chlorinated hydrocarbons, boron compounds and treating 
the mats with the resin, conditioning the mats before hot pressing into boards, were found to be resistant 
to fungal decay, mould and termite attack. Furthermore, to determine bond quality, boards were tested 
for tensile strength perpendicular to surface, i.e. internal bond (IB) strength and surface strength (SS) 
both in dry and in wet state i.e. subjecting the test specimens in boiling water for 4 hours, drying them to 
12 percent moisture content, this process is repeated 4 times, before testing. Test results (IB and SS) 
vary from satisfactory to excellent. 

Item Bamboo Wood 
Horizontal Tensile strength (kg/sq.cm.) 2112.30 1179.50 
Horizontal Compressive strength (kg/cm.sq.) 490.70 461.00 
Bending strength (kg/cm.sq.) 1399.30 917.20 
Modulus of Elasticity-Tensile (kg/cm.sq.) 21*104 

- 37.89*104 

Modulus of Elasticity-Compressive (kglcm. sq.) 1612.90 - 2433 .60 
Modulus of Elasticity-Bending (kg/cm.sq.) 10.38* 104 

- 12.65* 104 12.9*104 

Table I: comparison of mechanical performances of common bamboo and wood materials (average). Source: Yang Yuming 
and Zhang Hong Jian, Prospects for bamboo based products as replacement for wood in Yunnan (In: Bamboo in the Asia 
Pacific, 1991 ), pp.273ff 

The price of bamboo matboard varies considerably, because of differences in required quality, size and 
applied resins. 

References 
- Yang Yuming and Zhang Hong Jian, Prospects for bamboo based products as replacement for wood in 
Yunnan (In: Bamboo in the Asia Pacific, 1991), pp .273ff. 

- Zoolagud, S.S. and T.S. Rangaraju, An improved and economical process for manufacture of 
bamboo mat board (In: Bamboo in the Asia Pacific; 1991), pp . 292ff. 



Use of bamboo matboard, 
Questionnaire to Architects, Design engineers and Contractors 

l . For contractors, to which registered class does your organisation belong? (Please, mark the one your company is 
in at present time) 
0 Class I 0 Class Il 0 Class Ill 0 Class IV 
0 Class V 0 Class VI 0 Class VIl 

2. In what region of Tanzania is the headquarters of your company situated? (Please mark one region your Tanzania 
headquarters is situated. If your region is not present mark others, and write down your region.) 
0 Dar es Salaam 0 Kagera 
0 Dodoma 0 Tanga 
0 Arusha 0 Mbeya 
0 Kilimanjaro 0 Other, please specify: .. . 
OMwanza 

3. Will you state the type of ownership of your company? (Please, mark only one.) 

4. 

- A Tanzanian company 0 
- A foreign company 0 
-A part Tanzanian and a part foreign company 0 

Are you familiar with bamboo matboard for ... (Please mark yes or no for each aspect) 

- ... partition walls 
- ... ceilings 
- ... exterior purposes 
- .. . packaging 
- ... concrete shuttering 
- ... other (please specify): 

Yes No 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 

5. Has your company ever used bamboo matboard for construction purposes? (Please mark yes or no) 
0 yes, please specify the purpose( s ): ...... 
Ono 

6. What is your opinion regarding the following quality aspects which bamboo matboards for 
ceiling/partition purposes should contain? (Please mark for every quality aspect your opinion 
regarding level of importance) 

- Standardised sizes 
- Customised sizes 
- Uniformity in testing methods 
- Good finishing 
- Uniformity in colour 
- Ability to carry high loads 
- Long duration of product's life cycle 
- Low level of maintenance 
- Suitable for climate 

Very 
important 

0 
0 
0 
0 
0 
0 
0 
0 
0 

- Durability against fungus, mosses, insects 0 
- Thermal and acoustic insulation 0 
- Fire resistance 0 
- Other (please specify):.... 0 

Important 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Less 
important 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Not important 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



7. What is your opinion regarding the following quality aspects which bamboo matboards for exterior 
purposes should contain? (Please mark for every quality aspect your opinion regarding level of 
importance) 

Very Less 
important lmportant important Not important 

- Standardised sizes 0 0 0 0 
- Customised sizes 0 0 0 0 
- Uniformity in testing methods 0 0 0 0 
- Good finishing 0 0 0 0 
- Uniformity in colour 0 0 0 0 
- Ability to carry high loads 0 0 0 0 
- Long duration of product's life cycle 0 0 0 0 
- Low level of maintenance 0 0 0 0 
- Suitable for climate 0 0 0 0 
- Durability against fungus, mosses, insects 0 0 0 0 
- Thermal and acoustic insulation 0 0 0 0 
- Fire resistance 0 0 0 0 
- Other (please specify): .... 0 0 0 0 

8. What is your opinion regarding the following service aspects which should accompany bamboo 
matboards? (Please mark for every service aspect your opinion regarding level of importance) 

Very Less 
important Important important Not important 

- Guarantee of quality 0 0 0 0 
- On time delivery 0 0 0 0 
- Information about installation 0 0 0 0 
- Training on use for construction 0 0 0 0 
- Delivery of nails, screws, frames 0 0 0 0 
- Product specification 0 0 0 0 
- Other (please specify):. ... 0 0 0 0 

9. If all service aspects and quality aspects are in the right order, that is according to your level of importance (see 
question 6,7 and 8), what price are you willing to pay for bamboo matboard? (Please fill in for every purpose the 
price you are willing to pay) 

- Partition walls 
- Ceilings 
- Exterior purposes 
- Packaging 
- Concrete shuttering 
- Other (please specify): .... 

.. ...... .... .. Tshs. I sq.m. 

.. . ... .. ...... Tshs. I sq.m. 

... ...... .. ... Tshs. I sq.m. 

... ....... ... . Tshs. I sq.m. 

.............. Tshs. I sq.m. 

. ............. Tshs. I sq.m. 

10. Considering the enclosed product specifications for bamboo matboard, are you interested in using bamboo 
mat board for construction purposes? (Please mark for every purpose the level of interest) 

- Partition walls 
- Ceilings 
- Exterior purposes 
- Packaging 
- Concrete shuttering 
- Other (please specify): .... 

Thank you very much for your co-operation! 

Very interested 
0 
0 
0 
0 
0 
0 

Interested 
0 
0 
0 
0 
0 
0 

Not interested 
0 
0 
0 
0 
0 
0 

If you have any suggestions or questions, please write down below? (If you want a reply to your questions or 
suggestions, please write down your address) 
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Input requirements 
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Production quantity of bamboo matboard 

3 sq.m. for a unit of 1,22 by 2,44m 
200 workdays per year 

~ear 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

square metres per year 
2-layer 12012 15062 18131 21219 24326 27452 30597 30691 30786 30880 30975 31069 31163 31258 31352 31447 
3-layer 12012 15062 18131 21219 24326 27452 30597 30691 30786 30880 30975 31069 31163 31258 31352 31447 
5-layer 12012 15062 18131 21219 24326 27452 30597 30691 30786 30880 30975 31069 31163 31258 31352 31447 
7-layer 12012 15062 18131 21219 24326 27452 30597 30691 30786 30880 30975 31069 31163 31258 31352 31447 

number units of 1,22 by 2,44 metres per year 
2-layer 4035 5060 6091 7128 8172 9222 10278 10310 10342 10374 10405 10437 10469 10500 10532 10564 
3-layer 4035 5060 6091 7128 8172 9222 10278 10310 10342 10374 10405 10437 10469 10500 10532 10564 
5-layer 4035 5060 6091 7128 8172 9222 10278 10310 10342 10374 10405 10437 10469 10500 10532 10564 
7-la er 4035 5060 6091 7128 8172 9222 10278 10310 10342 10374 10405 10437 10469 10500 10532 10564 
Total 16141 20239 24364 28513 32688 36888 41114 41240 41367 41494 41621 41748 41875 42002 42129 42256 

number of units of 1,22 by 2,44 metres per day 
2-layer 20 25 30 36 41 46 51 52 52 52 52 52 52 53 53 53 
3-layer 20 25 30 36 41 46 51 52 52 52 52 52 52 53 53 53 
5-layer 20 25 30 36 41 46 51 52 52 52 52 52 52 53 53 53 
7-layer 20 25 30 36 41 46 51 52 52 52 52 52 52 53 53 53 
Total 81 101 122 143 163 184 206 206 207 207 208 209 209 210 211 211 
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Production quantity of bamboo mats 

2 bamboo mats for a 2-/ayer board 
3 bamboo mats for a 3-/ayer board 
5 bamboo mats for a 5-/ayer board 
7 bamboo mats for a 7-/ayer board 

3 sq.m. for a unit of 1,22 by 2,44m 
200 workdays per year 

~ear 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

necessary number of units of 1,22 by 2,44m per year 
2-layer 8070 10120 12182 14256 16344 18444 20557 20620 20684 20747 20811 20874 20938 21001 21064 21128 
3-layer 12106 15180 18273 21385 24516 27666 30835 30930 31026 31121 31216 31311 31406 31501 31597 31692 
5-layer 20176 25299 30454 35641 40860 46110 51392 51551 51709 51868 52027 52185 52344 52502 52661 52820 
7-la er 28246 35419 42636 49898 57204 64554 71949 72171 72393 72615 72837 73059 73281 73503 73726 73948 
Total 68599 86018 103545 121180 138923 156774 174733 175272 175811 176351 176890 177430 177969 178508 179048 179587 

necessary number of units of 1,22 by 2,44m per day 
2-layer 40 51 61 71 82 92 103 103 103 104 104 104 105 105 105 106 
3-layer 61 76 91 107 123 138 154 155 155 156 156 157 157 158 158 158 
5-layer 101 126 152 178 204 231 257 258 259 259 260 261 262 263 263 264 
7-la er 141 177 213 249 286 323 360 361 362 363 364 365 366 368 369 370 
Total 343 430 518 606 695 784 874 876 879 882 884 887 890 893 895 898 

necessary square metres per year 
2-layer 24024 30124 36263 42439 48652 54904 61193 61382 61571 61760 61949 62138 62327 62516 62705 62893 
3-layer 36036 45187 54394 63658 72979 82356 91790 92073 92357 92640 92924 93207 93490 93774 94057 94340 
5-layer 60060 75311 90657 106097 121631 137260 152984 153456 153928 154400 154873 155345 155817 156289 156761 157234 
7-la er 84084 105436 126919 148535 170284 192164 214177 214838 215499 216160 216822 217483 218144 218805 219466 220127 
Total 204204 256058 308233 360729 413546 466685 520144 521750 523355 524961 526567 528172 529778 531383 532989 534595 

necessary square metres per day 
2-layer 120 151 181 212 243 275 306 307 308 309 310 311 312 313 314 314 
3-layer 180 226 272 318 365 412 459 460 462 463 465 466 467 469 470 472 
5-layer 300 377 453 530 608 686 765 767 770 772 774 777 779 781 784 786 
7-la er 420 527 635 743 851 961 1071 1074 1077 1081 1084 1087 1091 1094 1097 1101 
Total 1021 1280 1541 1804 2068 2333 2601 2609 2617 2625 2633 2641 2649 2657 2665 2673 



Quantity of bamboo mat out of the bamboo culm 

Surface of section (d=80mm) 
Surface of section (d=50mm) 

80 mm, diameter bamboo culm 
15 mm, wall thickness 

50% useable surface 

10 mtr average culm length 
75% usable culm length 

0,08 m 
0,025 m 

Surface of sectional plane (=bamboo surface) 
Useable surface of sectional plane (= 50% of bamboo surface) 

Slivers out of useable surface 
Slivers out of useable culm length 

Sq.m. of bamboo mat out of 1 culm 

Appendix C 

0,005 sq .m. 
0,002 sq.m. 

0,003 sq.m. 
0,0015 sq .m. 

20 mm sliver width 
0,6 mm sliver thickness 

0,000012 sq.m. sliver surface of sectional plane 

90 slivers per sq.m. 

128 slivers of 1 mtr 
957 slivers of 1 mtr. 

10,64 sq.m. 

10 64 * o 0012 = o 0127 m3 
· 3 14 * O 042 * 7 5 = O 0377 m3 

· 3 14 * O 0252 * 7 5 = O 0147 m3 
I I f I I I I I I 1 I I I 

0,0377 - 0,0147 = 0,0240 m3
; 0,0240 * 50% = 0,0120 m3 =approx. 0,0127 m3 
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Necessa[Y guantit)l of bamboo culms and costs 

10,64 sq.m. of bamboo mat can be produced from 1 bamboo culm 77 Tshs. per mfr of bamboo culm 
5 times annual crop ensures sustainability of the plantation 10 mfr. is average length of bamboo culm 

210 working days per year 770 Tshs. percu/m 
3600 bamboo cu/ms sustainable yield per hectare (clumptype) 
1600 bamboo cu/ms sustainable yield per hectare (runnertype) 

30% of the total bamboo costs are the costs for the preservation of the cu/ms 

}'.ear 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

bamboo cu/ms 
culm quantity p.y 19200 24076 28981 33917 38883 43879 48906 49057 49208 49359 49510 49661 49812 49963 50114 50265 
culm quantity p.d. 91 115 138 162 185 209 233 234 234 235 236 236 237 238 239 239 

forest reserve (f.r.) 
sustainable size of f.r. (no.) 96000 120378 144906 169586 194416 219397 244530 245285 246039 246794 247549 248304 249059 249814 250568 251323 
size of f.r. clumptype (ha.) 27 33 40 47 54 61 68 68 68 69 69 69 69 69 70 70 
size of f.r. runnertype (ha.) 60 75 91 106 122 137 153 153 154 154 155 155 156 156 157 157 
size off.r. mix 50-50% (ha.) 37 46 56 65 75 84 94 94 95 95 95 96 96 96 96 97 

Costs of bamboo Tshs. mil. 14,78 18,54 22,32 26,12 29,94 33,79 37,66 37,77 37,89 38,01 38,12 38,24 38,36 38,47 38,59 38,70 

Costs of preservative Tshs. mil. 4,44 5,56 6,69 7,83 8,98 10,14 11,30 11,33 11,37 11,40 11,44 11,47 11,51 11 ,54 11 ,58 11 ,61 
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Necessart guantirl of PF-resin, costs and water SUJ;!E!ll£ 

0,22 kg PF resin of 48% solids used for making 1 sq.m. of 2-/ayer board 
0,33 kg PF resin of 48% solids used for making 1 sq.m. of 3-layer board 
0,55 kg PF resin of 48% solids used for making 1 sq.m. of 5-layer board 
0, 77 kg PF resin of 48% solids used for making 1 sq.m. of 7-/ayer board 

650 Tshs. per kg of PF-resin 

for diluting resin (1:2) 
2 times quantity of water compared to the quantity of the resin 

200 Tshs per cubic metre of water 

1,00% of sodium octaborate on the weight of PF-resin is used as a preservative 
650 Tshs. per kg of sodium octaborate 

year 2001 2002 2003 2004 2005 2006 2007 2008 2Cm 2010 2011 2012 2013 2014 2015 2016 

kilograms 
2-layer 2643 3314 3989 . 4668 5352 0039 6731 6752 6773 6794 6814 6835 6856 6877 6898 6918 
3-layer 3964 4971 5983 7002 8028 9059 10097 10128 10159 10190 10222 10253 10284 10315 10346 10377 
5-layer 6007 8284 0072 11671 13379 15000 16828 16880 16932 16984 17036 17088 17140 17192 17244 17296 
7-la er 9249 11598 13961 16339 18731 21138 23559 23632 23705 23778 23850 23923 23006 24069 24141 24214 
Total 22462 28166 33906 39680 45490 51335 57216 57392 57569 57746 57922 58000 58276 58452 58629 58805 

Costs Tshs. mil. 14,60 18,31 22,04 25,79 29,57 33,37 37,19 37,31 37,42 37,53 37,65 37,76 37,88 37,99 38,11 38,22 

litres 
Water for diluting resin 44925 56333 67811 79360 ocmo 102671 114432 114785 115138 115491 115845 116198 116551 116904 117258 117611 
Total water supply (ltrs) 44925 56333 67811 79360 ocmo 102671 114432 114785 115138 115491 115845 116198 116551 116904 117258 117611 

Costs Tshs. mil. 8,98 11,27 13,56 15,87 18,20 20,53 22,89 22,96 23,03 23,10 23,17 23,24 23,31 23,38 23,45 23,52 

kilograms 
sodium octaborate 225 282 339 :S7 455 513 572 574 576 577 579 581 583 585 586 588 

Costs Tshs. 146.006 183.081 220.387 257.921 295.686 333.679 371.903 373.051 374.199 375.347 376.495 377.643 378.791 379.939 381 .087 382.235 



Labour costs for bamboo mat weaving 

employing 

JOO working days per year 
8 hours per day 

2400 working hours per year per worker 

1800 sq.m. of bamboo mat per worker per year 
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90 slivers per sq.m. 
2025 crossings per sq.m. 

12150 crossings per 8 hours 
1,333333 hours per sq.m. of bamboo mat 

300000 Tshs. per worker per year (30000 Tshs. per month for ten months) 
167 Tshs. per sq.m. of bamboo mat 

1000 Tshs. perdayperworker 

buying 
42 Tshs. per sq.m. of bamboo mat (25% of wage) 

Y!!ar 2001 2002 2003 2004 2005 2006 2007 

employing 
bamboo mat production sq.m. 204204 256058 308233 360729 413546 466685 520144 
total hours necessa 272272 341411 410977 480972 551395 622246 693525 
Total workers 113 142 171 200 230 269 289 
Labour costs Tshs.mll. 34 43 61 60 69 78 87 

buying 
bamboo mats necessa~ sg.m. 204204 256058 308233 360729 413546 466685 520144 
Total costs Tshs.mll. 9 11 13 16 17 19 22 

2008 2009 2010 2011 2012 2013 2014 2015 2016 

521750 523355 524961 526567 528172 529778 531383 532989 534595 
695666 697807 699948 702089 704230 706370 708511 710652 712793 

290 291 292 293 293 294 296 296 297 
87 87 87 88 88 88 89 89 89 

521750 523355 524961 526567 528172 529778 531383 532989 534595 
22 22 22 22 22 22 22 22 22 
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Production caE!aci~ bamboo matboard 

130 minutes necessary to produce 4 boards 
20 minutes time gap between start of production of 4 boards 
60 minutes per hour , 

4 boards per 130 minutes 

9 hours per Jabour shift 

production time per day in hours 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
total minutes 540 600 660 720 780 840 900 960 1020 1080 1140 1200 1260 1320 1380 1440 
total number ossible to roduce 82 94 106 118 130 142 154 166 178 190 202 214 226 238 250 262 

z:,ear 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

total number necessary to produce 81 101 122 143 163 184 206 206 207 207 208 209 209 210 211 211 
total necessa work hours ,d, 9 11 12 14 16 18 19 19 19 19 20 20 20 20 20 20 

necessary factory labour shifts p,d, 1,0 1,2 1,4 1,6 1,8 1,9 2,1 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2 
actual factory labour shifts p.d, 1,0 1,2 . 1,4 1,6 1,8 1,9 2,1 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2 2,2 
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Overview bamboo species 



Bamboos are perennial, grasslike, woody plants. In botany, they are an order of the 

Gramineae class. The culms are generally cylindrical, smooth and hollow, with transverse 

dividing walls at the nodes. The culms either grow closely together in clumps (sympodial) 

or show a regular distribution (monopodial). Bamboo grows rapidly, about 7 cm/ day; 

within a period of four to six months the maximum height is reached. Lignification of the 

culm takes place during the subsequent two or three years and reaches it maturity after the 

fifth or sixth year, or later, depending on the species. Bamboo culms vary in height and 

diameter. Some species can grow to a height of 36 metres, while others are no more than 

shrubs. The diameter varies from 1 to 30 centimetres. It has a tendency to split easily, 

particularly in the internodes. Often, splitting is preceded by cracking. This can be 

controlled by air or kiln drying. The durability varies considerable between species. 1 

Species: 

Altitude: 

Soil: 

Life time, flowering: 

Dimensions: 

Height 

Diameter 

Internode distance 

Wall 

Straightness 

Places of occurrence: 

Amounts: 

Species: 

Altitude: 

Soil: 

Life time/ flowering: 

Dimensions: 

Height: 

Diameter: 

Arundinaria Alpina 

2300-2400m 

Deep volcanic soils, rich in humus 

15 up to >40 years. No gregarious flowering patterns have 

been recorded 

Up to 18m 

50-80mm 

700mm 

medium thick 

Straight (first seven metres) 

Southern highlands lringa 

Southern highlands Mbeya 

Southern highlands Uluguru 

N. highlands Arusha, mt Meru 

N. highlands Arusha, Oldeani volcano 

Abundant 

Bambusa Vulgaris 

0-lOOOm 

no data found 

no data found 

Up to 15m 

40-125mm 

1 Nijhoff, S. The production of laminated bamboo in Costa Rica, a pre-feasibility study (Eindhoven, Eindhoven 
University of Technology, 1992), pp. 3/2-3. 



Intemode distance: 

Wall: 

Straightness: 

Places of occurrence: 

Amounts: 

250-300mrn 

thick 

not very straight 

Kye la district and coastal zone, Congo La Mboto 

Abundant 



Appendix E 

Sustainable bamboo supply 



Bamboo in India is used in the modem industrial sector for the production of pulp and 

paper and in the traditional sector for making mats and baskets. In Kerala, the government 

controls almost all the bamboo reed and most of the bamboo resources. In the traditional 

sector, the Kerala State Bamboo Corporation (KSBC) is the largest user of bamboo and reed. 

The KSBC extracts reeds and supplies them to the mat and basket weavers in the traditional 

sector. Both the industrial and the traditional sector have an assured market for their 

products, but the current availability of raw material is not sufficient to meet their 

requirements fully. In the last couple of decades, bamboo, which was an abundant resource 

and considered inexhaustible, has become a scarce item. Several authors have formulated 

rules and considerations with regard to this scarce natural resource in India. Chundamannil 

(1988) formulated five rules for the management of natural resources: 

1. Ensuring priority for the most appropriate end uses. 

2. Ensuring priority for the uses which provide benefits to the maximum number of people. 

3. Assuring sustainability of resource availability. Or if sustainability is impossible as in a 

static finite resource, determine and enforce the most optional path of resource run down. 

4. Promoting activities which cause least environmental pollution during processing and 

utilisation. 

5. If the resource base is shrinking then a carefully determined and consistently chalked out 

program for phasing out the least appropriate ones should be implemented. 

These rules can serve as an approach to evolving an appropriate management plan for the 

utilisation and conservation of the reed resources. Balasubrahmanyam and Kumar (199?) 

describe in an article several ways to increase productivity of the bamboo plantations or 

forests. 

• Close the flowered areas for grazing, as this increases biotic pressure and the seedlings to 

establish with good result. 

• For multiplication and spread of bamboo resources, areas not used for agricultural crops 

and marginal lands, can be taken up for bamboo cultivation. Bamboo can provide a long 

term steady income after 3-4 years. 

• Do not allow congestion in the bamboo clumps, as this decreases productivity. 

• Unscientific exploitation and working on violate principles by contractors contributes to 

clump mortality. 

• The vigor and yield of culms can be increased by application of fertilisers. 

• Not much attention has been given so far to the pests and diseases of bambooi. 

1 In natural stands and plantations, bamboo culms are affected with various diseases at their different growth 
phases which result in partial to complete failure in culm production. Rot of emerging and growing culms 
respectively caused by Fusarium moniliforme var. intermedium and F. equiseti, culm blight by Sarocladium 
oryzae, witches' broom by Balansia linearis and little leaf by mycoplasma-like organisms are the potential culm 
diseases recorded on bamboos. Rot of emerging culms caused by F.moniliforme is the most widespread and 
economically important disease which affect about 23 species of bamboo in Kerala State. Very incidence and 
mortality were recorded in emerging culms. (Mohanan, C.; 1995) 



• There is urgent need to build-up a co-ordinated research and development activity that is 

multi disciplinary in nature. Research topics are seed availability, clone selection, 

photosynthesis, strength, and structural properties of bamboo. 



Appendix F 

Glue developed by TIRDO 



The Tanzania Industrial Research and Development Organisation (TIRDO) has developed a 

phenol formaldehyde resin using local input materials. This resin cannot be bought, but has 

to be prepared before application, as the life-time of this resin is not more than a few hours. 

With respect to the glue developed at TIRDO, the following can be stated: for 3-layer 

plywood is necessary approximately 0.1 kg resin per square metre. Applied with a spray. 

According to Mr. Mwalongo of TIRDO the tested plywood does not detoriate, as the 

moisture content rises. In addition, a drying chamber, after applying the glue to the bamboo 

mat would not be necessary. Only 10 minutes of drying on the site. To acquire certain 

information about the glue, a questionnaire is formulated. The answers (from Mr. 

Mwalongo) are given after each question. 

GENERAL 

What is the name of the glue? 

Tannin Cashewnut Shell Liquid (CNSL) based adhesive. 

What is the appearance of the glue? 

Brown solution (liquid). 

Can the glue be bought at a factory/at TIRDO? 

The glue is prepared at the production site. 

Is there a licence or patent for the glue? 

The glue is not yet patented or licensed (28May1998). 

Is the glue produced according to industrial standards? 

The glue meets the industrial requirements, the plywood produced with this glue, 

was according to Canadian wood standards for plywood (strength, surface et cetera). 

What is the price of the glue? 

The price of the glue is dependent on the fluctuations in price of the input materials. 

But approx. USO 1 per kg. of glue. 

INPUT MATERIALS 

What are the elements/ingredients of the glue? 

Wattle tannin, 40% formaldehyde, small amount of UF, cashewnut shell liquid 

(CNSL), coconut shell powder. 

Are these ingredients abundantly available in Tanzania? 

Wattle tannin and coconut shell powder are abundantly available in Tanzania. CNSL 

is available as by-product in any cashewnut processing factory. 

Which elements/ingredients can easily be replaced by other elements/ingredients? 

So far non of the ingredients are easily replaceable. 



What are the expenses for the elements/ingredients of the glue? 

Wattle tannin is currently USO 0.8 per kg. Coconut shell powder is approx. USO 0.2 

per kg. CNSL is USO 0.4 per kg. UF is USO 2.5 per kg. 40% formaldehyde is about 

USO 1 per kg. 

MANUFACTURING 

What is the production process of the glue? 

The glue is obtained by simply mixing the ingredients at a given ratio 

What equipment is necessary for the production of the glue? 

The most important is the mixing equipment 

Local equipment or imported equipment? 

The equipment can be fabricated locally 

What kind of services (water; electricity et cetera) are necessary for the production? 

Necessary services include: water and electricity 

If a license is given to a manufacturer, is training of personal for manufacturing possible? 

lt is possible to train the manufacturer. 

APPLICATION 

For what applications/purposes is the glue appropriate? 

The glue is appropriate for the production of plywood, plyboard. 

For what applications/purposes has the glue been tested? 

For the production of plywood 

What are the test results? 

The produced plywood passed the Canadian standards. 

Are there any preparations necessary (for the glue) before the glue can be applied? 

The glue is prepared immediately before it is applied. 

Under which conditions is the glue (before application) preserved best? 

The glue after preparation has a 4 hours pot-life but ingredients are best kept at a 

cool and dry place. 

What kind of services (water, electricity et cetera) are necessary for the application? 

The necessary services for the application is steam, electricity and the pressing 

system 

Does the glue have negative effects on the environment? 

The glue is environmentally friendly. 

Which precautions must be taken before application? 

Normal protective gears for handling chemicals are required when preparing and 

applying the glue. 
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Financial analysis 



Appendix G 

Costs of raw materials 

~ars 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

local 
bamboo 14.784.041 18.538.174 22.315.556 26.116.187 29.940.066 33.787.195 37.657.573 37.773.818 37.890.062 38.006.307 38.122.552 38.238.797 38.355.042 38.471 .287 38.587.532 38.703.777 
resin 14.600.593 18.308.142 22.038.652 25.792.122 29.568.553 33.367.945 37.190.296 37.305.099 37.419.901 37.534.704 37.649.506 37.764.309 37.879.111 37.993.914 38.108.716 38.223.519 
bamboo mats 8.508.504 10.669.080 12.843.037 15.030.374 17.231 .092 19.445.189 21.672.667 21 .739.568 21 .806.469 21 .873.371 21 .940.272 22.007.173 22.074.074 22.140.975 22.207.877 22.274.778 
Total 37.893.138 47.515.397 57.197.245 66.938.683 76.739.711 86.600.329 96.520.536 96.818.485 97.116.433 97.414.382 97.712.330 98.010.279 98.308.227 98.606.176 98.904.124 99.202.073 

foreign 
preservative 5.322.255 6.673.743 8.033.600 9.401 .827 10.778.424 12.163.390 13.556.726 13.598.574 13.640.422 13.682.271 13.724.119 13.765.967 13.807.815 13.849.663 13.891.511 13.933.360 

reservatlve 175.207 219.698 264.464 309.505 ' 354.823 400.415 446.284 447.661 449.039 450.416 451 .794 453.172 454.549 455.927 457.305 458.682 
Total 5.497.462 6.893.440 8.298.064 9.711.333 11 .133.247 12.563.806 14.003.010 14.046.236 14.089.461 14.132.687 14.175.913 14.219.139 14.262.364 14.305.590 14.348.816 14.392.042 

importduty 20% 



Costs of factory supplies 

year 

9 hours normal working day 
4 kWh electricity demand 

75 Tshs per kWh 
200 workdays per year 

6500 litres of diesel fuel per year 
380 Tshs. per litre of fuel 

2001 2002 2003 2004 2005 2006 

AppendixG 

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Tshs. 
electricity 
water 
fuel 

533.521 635.987 739.089 842.824 947.195 1.052.199 1.157.839 1.161.012 1.164.184 1.167.357 1.170.530 1.173.703 1.176.876 1.180.049 1.183.221 1.186.394 

Total 

8.984.980 11 .266.549 13.562.247 15.872.075 18.196.033 20.534.120 22.886.336 22.956.984 23.027.632 23.098.279 23.168.927 23.239.575 23.310.222 23.380.870 23.451 .518 23.522.165 
2.470.000 2.470.000 2.470.000 2.470.000 2.470.000 2.470.000 2.470.000 2.470.000 2.470.000 2.470.000 2.470.000 2.470.000 2.470.000 2.470.000 2.470.000 2.470.000 

11 .988.501 14.372.536 16.771 .336 19.184.900 21 .613.227 24.056.319 26.514.175 26.587.996 26.661 .816 26.735.637 26.809.457 26.883.278 26.957.098 27.030.919 27.104.739 27.178.560 



Appendix G 

Costs of labour 

9 skilled workers in first year of production 
12 unskilled workers in first year of production 

40000 Tshs. per month 
30000 Tshs. per month 

14% on gross pay plus allowances for taxes and insurances 

:tear 2001 2002 2003 2004 20CX5 2006 2007 20C6 2009 2010 2011 2012 2013 2014 2015 2016 

number of workers 
skilled 9 11 12 14 16 18 19 19 19 19 20 20 20 20 20 20 
unskilled 12 14 16 19 21 23 26 26 26 26 26 26 26 26 26 26 

Tshs. 
skilled 4320000 0037899 5912708 6742594 7577556 8417':£15 9262711 9288093 9313476 9338859 9364241 9389624 9415006 9440389 9465772 9491154 
unskilled 4320000 0037899 5912708 6742594 7577556 8417':£15 9262711 9288093 9313476 9338859 9364241 9389624 9415006 9440389 9465n2 9491154 
Total costs Tshs. 8640000 10175798 11825416 13485188 15155113 16835190 18525421 18576187 18626952 18677717 18728482 18779248 18830013 18880778 18931543 18982309 

Tshs. 
Taxes and insurance 1200&Xl 1424612 1655558 1887926 2121716 2356927 2593559 2600666 2007773 2614880 2621988 2629:95 2636202 2643X\9 2650416 2657523 
Total costs Tshs. 1209600 1424612 1655558 1887926 2121716 2356927 2593559 2600666 2607773 2614880 2621988 2629095 2636202 2643309 2650416 2657523 



Appendix G 

Factor)£ overhead wages 

275000 Tshs. monthly gross pay plus allowances for general manager 
50000 Tshs. monthly gross pay plus allowances for secretary 

240000 Tshs. monthly gross pay plus allowances for works manager 
115000 Tshs. monthly gross pay plus allowances for engineer 
65000 Tshs. monthly gross pay plus allowances for foreman 

14% on gross pay plus allowances for taxes and insurances 

~ear 2001 2002 2003 2004 2CXE 2006 2007 2010 2011 2012 2013 2014 2015 2016 

Tshs. 
general manager 33XXXXl 33:XXXX) 33:XXXX) 33:XXXX) 33:XXXX) 33XXXXl 33:XXXX) 33:XXXX) 33XXXXl 33XXXXl 33XXXXl 33XXXXl 33XXXXl 33XXXXl 33XXXXl 33XXXXl 
secretary roxx::x:J roxx::x:J roxx::x:J roxx::x:J roxx::x:J roxx::x:J roxx::x:J roxx::x:J roxx::x:J roxx::x:J roxx::x:J roxx::x:J roxx::x:J roxx::x:J roxx::x:J roxx::x:J 
worksmanager 2880000 2880000 2880000 2880000 2880000 2880000 2880000 2880000 2880000 2880000 2880000 2880000 2880000 2880000 2880000 2880000 
engineer 1380000 1380000 1380000 1380000 1380000 1380000 1380000 1380000 1380000 1380000 1380000 1380000 1380000 1380000 1380000 1380000 
foremen 780000 918648,4 10075n 1217413 1368170 1519844 1672434 1677017 1681600 1686183 1690766 1695349 1699932 1704515 1700C00 1713681 
Total costs Tshs. 8940000 9078648 9227572 9377413 9528170 9679844 9832434 9837017 9841600 9846183 9850766 9856349 9869932 9864515 9869098 9873681 

Tshs. 
Taxes and insurance 1251600 1271011 1291860 1312838 1333944 1355178 1376541 1377182 1377824 1378466 1379107 1379749 1380300 1381032 1381674 1382315 
Total costs Tshs. 1251600 1271011 1291860 1312838 1333944 1365178 1376641 1377182 1377824 1378466 1379107 1379749 1380390 1381032 1381674 1382316 



Appendix G 

Depreciation of machines. transport and civil engineering works 

year 

Tshs. 
machines 
c ivil works 

75. 800.000 Tshs. value of machines 
155. 233. 950 Tshs. value of civil engineering works 
31.813.439 Tshs. value of company car 
44.616.000 Tshs. value of company truck 

15 years depreciation time for machines and company car 
15 years depreciation time for civil engineering works 
15 years depreciation time for trock 

5.053.333 Tshs. depreciation value per annum for machines 
10.348.930 Tshs. depreciation value per annum for civil engineering works 
2. 120.896 Tshs. depreciation value per annum for company car 
2. 97 4. 400 Tshs. depreciation value per annum for company truck 

20.497.559 Tshs. depreciation value per annum 

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 

70.746.667 65.693.333 60.640.000 55.586.667 50.533.333 45.480.000 40.426.667 35.373.333 30.320.000 25.266.667 20.213.333 15.160.000 10.106.667 5.053 333 
144.885.020 134.536.090 124.187.160 113.838.230 103.489.300 93.140.370 82.791.440 72.442.510 62 093 580 51 . 744.650 41 .395.720 31 .046.790 20.697.860 10.348.930 

Value of machines and civil works 
Value of machines 

215.631 .687 200.229.423 184.827.160 169.424.897 154.022.633 138.620.370 123.218.107 i#'#ifl"111UU 92.413.580 77.011 .317 61 609.053 46.206.790 30.804.527 15.402.263 
70.746.667 65.693.333 60.640.000 55.586.667 50.533.333 45.480.000 40.426.667 35.373.333 30.320.000 25.266.667 20.213.333 15.160.000 10.106.667 5 053.333 

2015 Scrapvalue 

0 
0 

0 
0 

0 
0 



Administrative overhead wages 

;tear 

Tshs. 
Administration 
Accountin 

260000 Tshs. monthly gross pay plus allowances for administrative manager 
40000 Tshs. monthly gross pay plus allowances for office clerk 
30000 Tshs. monthly gross pay plus allowances for office attendant 
30000 Tshs. monthly gross pay plus allowances for 2 drivers 

45000 Tshs. monthly gross pay plus allowances for purchasing officer 
40000 Tshs. monthly gross pay plus allowances for store keeper 

14% taxes and insurances on gross pay plus allowances 

2001 2002 2003 2004 2005 2006 

4320000 4320000 4320000 4320000 4320000 4320000 
1020000 1020000 1020000 1020000 1020000 1020000 

Total costs Tshs. 5340000 5340000 5340000 5340000 5340000 5340000 

Tshs. 
Insurance and taxes 747f/:JJ 747f/:JJ 747f/:JJ 747f/:JJ 747f/:JJ 747f/:JJ 
Total costs Tshs. 747600 747600 747600 747600 747600 747600 

Appendix G 

2007 2009 2010 2011 2012 2013 2014 2015 2016 

4320000 4320000 4320000 4320000 4320000 4320000 4320000 4320000 4320000 4320000 
1020000 1020000 1020000 1020000 1020000 1020000 1020000 1020000 1020000 1020000 
5340000 5340000 5340000 5340000 5340000 5340000 5340000 5340000 5340000 5340000 

747f/:JJ 747f/:JJ 747f/:JJ 747f/:JJ 747f/:JJ 747f/:JJ 747f/:JJ 747f/:JJ 747f/:JJ 747f/:JJ 
747600 747600 747600 747600 747600 747600 747600 747600 747600 747600 



---··-·----·-·-----·-·--- -----------

AppendixG 

Marketing overhead wages 

50000 Tshs. monthly gross pay plus allowances for marketing clerk 

14% taxes and insurances on gross pay plus allowances 

}:'.ear 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

Tshs. 
Marketing 600000 600000 600000 600000 600000 600000 600000 600000 600000 600000 600000 600000 600000 600000 600000 600000 
Total costs Tshs. 600000 600000 600000 600000 600000 600000 600000 600000 600000 600000 600000 600000 600000 600000 600000 600000 

Tshs. 
Insurance and taxes 84000 84000 84000 84000 84000 84000 84000 84000 84000 84000 84000 84000 84000 84000 84000 84000 
Total costs Tshs. 84000 84000 84000 84000 84000 84000 84000 84000 84000 84000 84000 84000 84000 84000 84000 84000 



Appendix G 

Sales revenues 

year 

Tshs 
2-layer 
3-layer 
5-layer 
7-layer 

8000 Tshs. for a 2-layer bamboo matboard 4*8' (3 mm) 
10000 Tshs. for a 3-layer bamboo matboard 4*8' (4 mm) 
12000 Tshs. for a 5-/ayer bamboo matboard 4*8' (7 mm) 
14000 Tshs. for a 7-/ayer bamboo matboard 4*8' (10 mm) 

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 

32.281 .660 40.478.988 48. 727 081 57.025.939 65.375.563 73.775.952 82.227.106 82.480.933 82. 734. 759 82.988.585 83.242.411 83.496.238 83.750.064 
40.352.074 50.598.734 60.908.851 71 .282.424 81 .719.454 92.219.940 102.783.883 103.101166 103.418.449 103.735.731 104.053.014 104.370.297 104.687.580 
48.422.489 60.718.481 73.090.621 85.538.909 98.063.345 110.663.928 123.340.659 123.721 .399 124.102.138 124.482.878 124.863.617 125.244.356 125.625.096 
56.492.904 70.838.228 85.272.391 99.795.394 114.407.235 129.107.916 143.897.436 144.341.632 144.785.828 145.230.024 145.674.220 146.118.416 146.562.612 

Total revenues Tshs. 177.549.127 222.634.431 267.998.944 313.642.666 359.565.597 405.767.736 452.249.085 453.645.129 455.041.173 456.437.218 457.833.262 459.229.307 460.625.351 

2014 2015 2016 

84.003.890 84.257.716 84.511 .543 
105.004.863 105.322.145 105.639.428 
126.005.835 126.386.575 126.767.314 
147.006.808 147.451 .004 147.895.200 
462.021.395 463.417.440 0 



App.-G 

X-1_ 1 TOTAL FIXED INVESTMENT COSTS 

TOTAL FIXED INVESTMENT COSTS 

lflW'stm&nt caf1'9or)' Total Total ConsWcfion Production 
consWcfion "'""uclion 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

1. Land purchase (rent of land from Herldn Builders ltd.) 0 0 
2. Site preparation and devetopment 18.463.950 0 18.463.950 
3. Civil works , stnJctures and buikfngs 136.770.000 0 136.770.000 
4. Plant machinery and eq.Jipment 75.800.000 0 75.800.000 
5. Auxiliary and service plant eq.Jipment 0 0 

Transport 76.429.439 0 76.429.439 
6 . Environmental p-otection 0 0 0 
7. lncorparated fixed assets (project overheads) 0 0 0 

Technology 0 0 0 
Project implementation 0 0 0 
Miscellaneous project overhead costs 0 0 0 

8. Continoencies 30.746.339 0 30.746.339 
TOTAL FIXED INVESTMENT COSTS 338.209.728 0 338.209.728 
Foreim share l%l 

Cont1ngenc1es rate. 10% 



X-2_ 1 TOTAL PRE-PRODUCTION EXPENDITURES 

TOTAL PRE-PRODUCTION EXPENDITURES 
lnlle$lment cetegay Tctel Tctel Construction Production 

construction """"uction 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 
1. Pre-investmerl: stud es 0 
2. Preparatory l~estigations 1.300.000 0 1.300.000 
3. Company formation costs, fees , etc. 0 0 
4. Project mtregemert, orgarization 0 0 
5. Teclnology acq.Jllition 7.800.000 0 7.800.000 
6. Detailed engneer1ng 7.800.000 0 7.800.000 
7. Pre-p-od.ciion ~esfrnarl<eting 3.000.000 0 3.000.000 
8. Plart cOO'VTission, trial n.n. etc. 6.000.000 0 6.000.000 
9. Other caPtal issue expen:ib.res 0 0 
10. Conincerdes 2.590.000 0 2.590.000 
SUB_ TOTAL PRE-PRODUCTION EXPENDITURES 28.490.000 0 28.490.000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
11 . lrt<rest oaid/accrued 29.520.000 29.520.000 
TOTAL PRE-PRODUCTION EXPENDITURES 58.010.000 



----------- -------- - ------------------------------

X-3_1 TOTAL ANNUAL COSTS OF PRODUCTS SOLD 

TOTAL ANN' Id '"'ISOF...,...,r11111r-1 """ w~·-"''n 
Coslitem 2001 2002 2003 2004 2005 2006 2007 2008 200P 2010 2011 2012 2013 2014 2015 

Capacity u11Uzation 

1. Raw materials 
local supply 
resin 14.600.593 18.308.142 22.038652 25.792.122 29.568.553 33.367.945 37.190.296 37.305.099 37.419.901 37.534.704 37.649.506 37.764.309 37.879.111 37.993.914 38.108.716 
bamboo and bamboo mats 23.292.545 29.207.255 35.158.593 41 .146.561 47.171 .158 53.232.384 59.330.240 59.513.386 59.696.532 59.879.678 60.062.824 60.245.970 60.429.116 60.612.262 60.795.408 

foreign suppty 5.497.462 6.893.440 8.298.064 9.711 .333 11 .1 33.247 12.563.806 14.003.010 14.046.236 14.089.461 14.132.687 14.175.913 14.219.139 14.262.364 14.305.590 14.348.816 
2. Factory S<.Wfies 11 .988.501 14.372.536 16.771 .336 19.184.900 21.613.227 24.056.319 26.514.175 26.587.996 26.661 .816 26.735.637 26.809.457 26.883.278 26.957.098 27.030.919 27.104.739 
3. Spare parts cons...-ned 1% 758.000 758.000 758.000 758.000 758.000 758.000 758.000 758.000 758.000 758.000 758.000 758.000 758.000 758.000 758.000 
4. Repair, maintenance, ma1erial 5% 3.299.335 4.056.989 4.825.281 5.598.301 6.376.051 7.158.529 7.945.735 7.969.378 7.993.022 8.016.665 8.040.308 8.063.952 8.087595 8.111 .239 8.134.882 
5. Royalties 
6. Labour 

Skiled labour 4.320.000 5.087.899 5.912.708 6.742.594 7.577.556 8.417.595 9.262.711 9.288.093 9.31 3.476 9.338.859 9.364.241 9.389.624 9.415.006 9.440.389 9.465.772 
Unskiled labour 4.320.000 5.087.899 5.912.708 6.742.594 7.577.556 8.417.595 9.262.711 9.288.093 9.313.476 9.338.859 9.364.241 9.389.624 9.415.006 9.440.389 9.465.772 

7. Labour overtiead (taxes) 1.209.600 1.424.612 1.655.558 1.887.926 2.121 .716 2.356.927 2.593.559 2.600.666 2.607.773 2.614.880 2.621 .988 2.629.095 2.636.202 2.643.309 2.650.416 
8. Factory overtiead cos1s 

Saiar1es, wages 8.940.000 9.078.648 9.227.572 9.377.413 9.528.170 9.679.844 9.832.434 9.837.017 9.841 .600 9.846.183 9.850.766 9.855.349 9.859.932 9.864.515 9.869.098 
Social costs, e1c (on wages) 1.251.600 1.271 .011 1.291 .860 1.312.838 1.333.944 1.355.178 1.376.541 1.377.182 1.377.824 1.378.466 1.379.107 1.379.749 1.380.390 1.381 .032 1.381 .674 
Materials and ser.ices 
Per.ionnel transport costs 
Rents, leasing costs (factory) 
lnsllllnce 

machine insl.1'8nce 1,2% 909.600 909.600 909.600 909.600 909.600 909.600 909.600 909.600 909.600 909.600 909.600 909.600 909.600 909.600 909.600 
fire insu-ance 07% 1.617.238 1.617.238 1.617.238 1-617.238 1.617.238 1.617.238 1.617.238 1.617.238 1.617.238 1.617.238 1.617.238 1.617.238 1.617.238 1.617.238 1.617.238 

FACTORY COSTS 82.004.473 98.073.268 114.377.170 130.781 .419 147.286.015 163.890.958 180.596.248 181 .097.984 181 .599.719 182.101 .454 182.603.189 183.104.924 183.606.659 184.108.395 184.610.130 
9. Adrrlnlstrative ovemead costs 

Salar1es, wages 5.340.000 5.340.000 5.340.000 5.340.000 5.340.000 5.340.000 5.340.000 5.340.000 5.340.000 5.340.000 5.340.000 5.340.000 5.340.000 5.340.000 5.340.000 
Social cos1s, etc (on wages) 747.600 747.600 747.600 747.600 747.600 747.600 747.600 747.600 747 .600 747.600 747.600 747.600 747.600 747.600 747.600 
Materials and ser.ices 10% 608.76o 608.760 608.760 608.760 608.760 608.760 608.760 608.760 608.760 608.760 608.760 608.760 608.760 608.760 608.760 
Personnel transport cos1 and o1her 
Rents, leasing costs (factory) 
lnsllllnce 

OPERATING COSTS 88.700.833 104.769.628 121 .073.530 137.477.779 153.982.375 170.587.318 187.292.608 187.794.344 188.296.079 188.797.814 189.299.549 189.801 .284 190.303.019 190.804.755 191 .306.490 
10. Depreciation 15 22.547.315 22.547.315 22.547.315 22.547.315 22.547.315 22.547.315 22.547.315 22.547.315 22.547.315 22.547.315 22.547.315 22.547.315 22.547.315 22.547.315 22.547.31 5 
11 . Financial costs 

Interests 31 .430.000 25.873.333 20.316.667 14.760.000 11 .070.000 7.380.000 3.690.000 0 0 0 0 0 0 0 0 
Leasinc costs 

TOTAL PRODUCTION COSTS 142.678.149 153.190.277 163.937.512 174-785.095 187.599.691 200.514.634 213.529.924 210.341 .659 210.843.394 211 .345.129 211 .846.864 212.348.599 212.850.335 213.352.070 213.853.805 
12. Direct mar1<eting cos1s 

Prornction costs 3.000.000 3.000.000 3.000.000 3.000.000 3.000.000 3.000.000 3.000.000 3.000.000 3.000.000 3.000.000 3.000.000 3.000.000 3.000.000 3.000.000 3.000.000 
Distr1bu11on costs 
Cos1s of sales 

13. Mar1<eting overhead cos1s 
Saiar1es, e1c. 600.000 600.000 600.000 600.000 600.000 600.000 600.000 600.000 600.000 600.000 600.000 600.000 600.000 600.000 600.000 
Persomet transport costs 
Rents, leasing costs 
Other lndrect cos1s 84_000 84.000 84.000 84.000 84.000 84.000 84.000 84.000 84.000 84.000 84.000 84.000 84.000 84.000 84.000 

COSTS OF PRODUCT SOLD 146.362.149 156.874.277 167.621 .512 178.469.095 191 .283.691 204.198.634 217.213.924 214.025.659 214.527.394 215.029.129 215.530.864 216.032.599 216.534.335 217.036.070 217.537.805 

Von•""' ch••A '"'-' 
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X-4_1 TOTAL NET WORKING CAPITAL 

TOTAL NET WORKING CAPITAL REQUIREMENTS 
lnw.tlnentC41"'9oq coett;c;.r1. ConJtruction Production 

oltumo'J91' 2000 2001 2002 2003 2004 2005 2006 2007 ma 2009 2010 2011 2012 2013 2014 2015 
Capacity utilization 

CURRENT ASSETS 
1. Total inventory 

Raw materials in stock 
local resin 12 1.200.049 1.200049 1.504.779 1.811 .398 2.119.900 2.430.292 2.742.571 3.056 .737 3.066.173 3.075 .608 3.085.()44 3.094 .480 3.103.916 3.113.352 3.122.787 3.132.223 
local bamboo 52 446.706 446.706 560.139 674.274 789.112 904.652 1.020.895 1.137 .840 1.141.353 1.144.865 1.148.377 1.151.890 1.155.402 1.158.915 1.162.427 1.165.939 
foretgn 1 5.497 .462 5.497 .462 6 .893.440 8 .298.084 9.711.333 11 .133.247 12.583.806 14.003.010 14.046.236 14.089.461 14.132.687 14.175.913 14.219.139 14.262.384 14 .305.590 14.348.616 

Spare parts in stock 1 758.000 758.000 758.000 758.000 758.000 758.000 758.000 758.000 758.000 758.000 758.000 758.000 758.000 758.000 758.000 
2. Work i'I progress 52 1.572.689 1.880.857 2.193.535 2.508.137 2.624.663 3.143.114 3.453 .490 3.473.112 3.482 .734 3.492.357 3.501 .979 3.511 .601 3.521 .224 3.530.846 3.540.468 
3. Finished products 26 3.402.224 4.018.561 4.843.916 5.273.120 5.906. 173 6.543.075 7.183.826 7.203.071 7.222.315 7.241.560 7.260.805 7.280.049 7.289.294 7.318.539 7.337.783 
4 . Accouris receivable 26 3.543.528 4.159.865 4.785.220 5.414.424 6 .047.477 6.684.379 7.325.130 7.344.375 7.363.619 7.382.864 7.402.109 7.421 .353 7.440.598 7.459 .843 7.479 .087 
5. Casl>-ir>-hand 15% f'M'Cl 357.211 821 .033 988.782 1.158.220 1.328.701 1.500.225 1.672.792 1.846.402 1.851 .616 1.858.830 1.862.()44 1.867.259 1.872.473 1.877.887 1.882.902 1.888.116 

TOTAL CURRENT ASSETS 7.501 .428 17.241 .690 20.764.424 2022.626 27 .902.728 31.504.730 35.128.632 38.774.434 38.883.934 38.993.434 39.102.934 39.212.434 39.321 .934 39.431.433 39.540.933 39.650.433 

CURRENT LIABILITIES 
6. Accounts payable 

local resVl 12 1.200.049 1.504.779 1.811 .398 2.1 19.900 2.430.292 2.742.571 3.056.737 3.066.173 3.075.608 3.085.()44 3.094.480 3.1 03.918 3.113.352 3.122.787 3.132.223 
local bamboo 52 446.706 560.139 674.274 789.1 12 904.852 1.020.895 1.137.640 1.141 .353 1.144.865 1.148.377 1.151 .890 1.155.402 1.158.915 1.162.427 1.185.939 
foreign materials 1 5.497 .482 6.893.440 8.298.064 9.711 .333 11 .133.247 12.563.806 14.003.010 14 .046.236 14.089.461 14.132.887 14.175.913 14.219.139 14.282.364 14.305.590 14.348.816 

snare oarts 1 758.000 758.000 758.000 758.000 758.000 758.000 758.000 758.000 758.000 758.000 758.000 758.000 758.000 758.000 758.000 
TOTAL CURRENT LIABILITIES 0 7.902.217 9.716.358 11 .541.734 13.378.345 15.226.191 17.085.271 18.955.567 19.011 .781 19.067.935 19.124.109 19.180.283 19.236.457 19.292.831 19.348.805 19.404.979 

TOTAL NET WORKING CAPITAL REQUIREMENTS 7.501.428 9.339.473 11 .048.068 12.780.892 14.524.383 16.278.539 18.043.361 19.618.648 19.672.173 19.925.499 19.978.825 20.032.151 20 .085.477 20.138.803 20.192.129 20.245.455 
INCREASE IN NET WORKING CAPITAL 7.501 .428 1.838.045 1.708.593 1.732.828 1.743.491 1.754.158 1.764.822 1.775.487 53.326 53.326 53.328 53.328 53.326 53.326 53.326 53.326 

Cash 1t1 hand rate: 5,0% 



X~_1TOTALINVESTMENTCOSTS 

TOTAL INVESTMENT COSTS 

1. Tola! fixed investment 
2. Total pr&-produetion expenditLEet 

Net of interest 
Interest accrued 



Appendix G 

X-7 1 SOURCES OF FINANCE 

Source of finance Amount Financial terms 

EQUITY CAPITAL 
1. Equity, local invester 164.000.000 First payment starting: 2000 
debt: equity ratio 40% Payable in instalments: 

Dividend payment conditions: 20% 
After build up of legal reserves 
equity share up to: 

2. Equity, foreign partner First payment starting : 
Payable in instalments: 
Dividend payment conditions: 
After build up of legal reserves 
equity share up to: 

LOAN CAPITAL 
1. Supplier's credit Dibursement strating: 

Repayment starting : 
Duration of loan: 
Type of amortization: 
Interest rate: 

2. Local loan 246.000.000 Disbursement starting : 2000 
Investment Repayment starting: 2001 
losses Duration of loan: 8 

Type of amortization : 
Interest rate: 12% 
Other costs of finance 

3. Bank overdraft 20.000.000 Dibursement strating: 2001 
Repayment starting : 2002 
Duration of loan: 3 
Type of amortization : 
Interest rate: 28% 
Other costs of finance : 

Foreian currencv exchanae rates: 
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X-7 _2 FLOW OF FINANCIAL RESOURCES 

_, Con- Pnxluclicn 
rl;a"··-~- ~ -· ~· ~· ~- ~ ~ -7 ~ ~· ~<n 7011 ~ .. 

~·· ~· 
1. Equly C9'>bl 

Ofdirwy capbl 164.000 .000 184.000 .000 
Preference capbl 
Subskies 

2. Long-mm loans 
Suplier's credit 
09Yelopment ftnanc• lnttltudons 246.000.000 248 .000 .000 
Commerci.i banks 
Othon 

""~ 
3. Short-tenn firwlc• 

Bllnka....rdraft 20.000.000 20.000 .000 
AccDlrisp~ 19.4G4.979 7.902.217 1.814.141 1.825.378 1.838.811 1.847.848 1.859.080 1.870.315 58.174 56.17-4 58 .17'4 56.174 58.174 56.174 56.174 58.174 

F 394n..a 
rorAL FNANCIAJ. ~ nw .U.Q-404 .979 



X-7_4 TOTAL DEBT SERVICE 

TOTAi DEBT SERVICE 
Iola/ Construction Yeer ProductJon year 

$0Ul'Ce disbursement. 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 
1. Total long-term loans 

Disbursements 246.000.000 248.000.000 
Repayments o 30.750.000 30.750.000 30.750.000 30.750.000 30.750.000 30.750.000 30.750.000 30.750.000 
Debi: balance end of year 246.000.000 215.250.000 164.500.000 153.750.000 123.000.000 92.250.000 61 .500.000 30.750.000 o o o o o o o o 
Capitalilll!ld interest 
Interest payable 29.520.000 25.630.000 22.140.000 18.450.000 14.760.000 11 .070.000 7.380.000 3.690.000 o o o o o o o o 
Other financial costs 

2. Total short-term loans 
Disb.rsements 20.000.000 20.000.000 
Repayments 6.666.667 6.666.667 6 .666.667 
Debi: balance end of year 20.000.000 13.333.333 6.668.667 o o o o o o o o o o o o 
Capitatized Interest 
Interest payable 5.600.000 3.733.333 1.668.667 o o o o o o o o o o o o 
Other financial costs 

3. Total del:t service 
Disbursements 266.000.000 246.000.000 
Repayments o 30.750.000 37.416.667 37.416.667 37.416.667 30.750.000 30.750.000 30.750.000 30.750.000 o o o o o o o 
Debt balance end of year 246.000.000 235.250.000 197.633.333 160.416.667 123.000.000 92.250.000 61 .500.000 30.750.000 o o o o o o o o 
Capitaflzed interest 
Interest payable 29.520.000 31 .430.000 25.873.333 20.316.667 14.760.000 11.070.000 7.380.000 3.690.000 o o o o o o o o 
Other financial costs 
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X-8_1 CASH-FLOW TABLE FOR FINANCIAL PLANNING 

CASK-FLOW TABLE FOR FINANCIAL PLMNING 
Construction Producbon Scrap wlue 

2000 2001 2002 2003 2004 2005 2006 2001 2008 2009 2010 2011 2012 2013 2014 2015 2016 
TOTAL CASH INFLOW 410.000.000 205.451.344 224.448.573 269.824.320 315.479.277 361 .413.442 407.626.817 454.119.400 453.701.303 455.097.347 456.493.392 457.889.436 459.285.481 460.681 .525 462.077.569 463.473.614 

1 . Inflow funds 
Total eQUitv 164.000.000 
Total lonQ-term loins 246.000.000 
Total short-term loans 27.902.217 1.814.141 1.825.376 1.836.611 1.647.6'6 1.859.080 1.870.315 56.174 56.174 56.174 56.174 56.174 56.174 56.174 56.174 

2. lnftow QPerations 
Sales revenues 177.549.127 222.634.431 267.998.944 313.642.666 359.565.597 405.767 .738 452.249.085 453.645.129 455.041.173 456.437.218 457.833.262 459.229.307 460.625.351 462.021 .395 463 .4, 7 .440 
Interest on seet.rittes 

3. Other income 
TOTAL CASH Ol/TFLOW 403.721 .156 170.542.491 188.418.393 206.124.552 223.953.262 236.744.759 312.778.390 341 .879.288 337.355.189 307.536.193 308.467.198 309.398.200 310.329.204 311 .260.207 '12.191.211 313.122.214 

4 . Increase in ftxed 1net1 
Fixed investments 338.209.726 
Pre-production .~ .. 
(net of interest pakn 28.490.000 

5. Increase in current assets 7.501.428 9.740.262 3.522.734 3.556.202 3.580.102 3.602.002 3.623.902 3.645.802 109.500 109.500 109.500 109.500 109.500 109.500 109.500 109.500 
6. OoeratinQ costs 88.700.833 104.769.628 121 .073.530 137.477.779 153.982.375 170.567.316 187.292.608 187.794.344 188.298.079 188.797.814 189.289.549 189.801 .264 190.303.019 190.804.755 191.308.490 
7. Mal1ceti'tQ costs 3.884.000 3.884.000 3.884.000 3.884.000 3.694.000 3.884.000 3.884.000 3.884.000 3.694.000 3.694.000 3.884.000 3.884.000 3.884.000 3.884.000 3.694.000 
8 . COfl)Ol'lte tax paid 0 0 0 0 0 70.549.186 82.262.306 83.886.815 94 .179.823 94.492.831 94.805.839 85.118.948 85.431 .856 85.744.884 86.057.872 
G. tn1:er11tp1id 29.520.000 31 .430.000 25.873 .3~ 20.31Ue7 14.760.000 11.070.000 7.:ll0.000 3.890.000 0 0 0 0 0 0 0 0 

1 o. Loan NHVtMl'llt 30.750.000 37.'18.887 37.418.887 37.'18.887 30.750.000 30.750.000 30.750.000 30.750.000 0 0 0 0 0 0 0 
11 . OMdendt Dlid 6.237.398 13.152.031 20.075.486 27 034.714 33.656.361 26.203 983 30.554.571 31.150.531 31 .266.791 31 .363.052 31.489.312 31.615.572 31.731.832 31.948.092 31 .98053 

SURPLUS CDEFICtn 6.278.944 34.908.853 36.030.179 63.689.788 91 .528.01' 124.868.884 94.948.427 112.240.112 116.346.11' 147.561 .155 148.026.195 148.491 .236 146.956.277 149.421.318 149.686.359 150.351 .400 
CUMULATIVE CASH BALANCE 6.278.944 41 .187.697 77.217.877 140.917.645 232.443.659 357.112.343 451.980.770 564.200.882 680.546.896 826.108.150 976. 134.346 1.124.625.582 1.273.581 .659 1.423.003.177 1.572.889.536 1.723.240.935 



X-9_ 1 DISCOUNTED CASH-FLOW - TOTAL CAPITAL INVESTED 

1.864.282.45" 
36% 



X-9_2 DISCOUNTED RETURN ON EQUITY CAPITAL INVESTED 

Net prese~ value (at_%) 
CumulatNe net ese~ vakJe 
NET PRESENT VALUE (at_%) 
INTERNAL RATE OF RETURN ON EQUl1Y 

12% 



X-10 NET INCOME STATEMENT FROM OPERATIONS 

NET INCOME STATEMENT 
Produclion 

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 
Capacity Utilization 

1. Total Income 
Sales revenue 177.549.127 222.634.431 267 .996.944 313.642.666 359.565.597 405.767.736 452.249.085 453.645.129 455.041 .173 458.437.218 457.833.262 459.229.307 460.625.351 462.021 .395 483.417 .440 
Interest on secl.l'tties 
Other Income 

2. Less variable costs 69.212.036 85.122.772 101 .256.900 117.490.331 133.823.064 150.255.099 166.786.436 167.282.947 167.779.457 168.275.968 188.772.478 169.288.989 169.785.500 170.262.010 170.758.521 
Material 
Personnel (sataries , wages) 
Mar1<eting (except persomel) 
Other variable costs 

VARIABLE MARGIN 108.337.091 137.511 .660 166. 7 42.044 196.152.335 225.742.533 255.512.637 285.482.648 286.362.182 287.261 .716 288.161 .250 289.060.784 289.960.318 290.859.851 291.759.385 292.658.919 
(in% of total income) 61% 62% 62% 63% 63% 63% 63% 63% 63% 63% 63% 63% 63% 63% 83% 

3. Less fixed costs 45.720.113 45.878.172 48.047.945 46.218.763 46.390.627 46.583.535 48.737.487 46.742.712 46.747.937 46.753.161 46.758.366 48.763.610 48.768.835 48.774.060 48.779.284 
Material 
Personnel (salaries. wages) 
Mar1<eting (except personnel) 
Oepreciaticin 
Other theed costs 

OPERATIONAL MARGIN 62.816.979 91 .633.488 120.694.099 149.933.571 179.351 .906 208.949.103 238.725.181 239.619.470 240.513.779 241 .408.089 242.302.398 243.196.707 244.091 .016 244.965.326 245.879.635 
(in% of total income) 35% 41% 45% 48% 50% 51% 53% 53% 53% 53% 53% 53% 53% 53% 53% 

4. Less costs of finance 31 .430.000 25.873.333 20.318.687 14.760.000 11.070.000 7.360.000 3.690.000 0 0 0 0 0 0 0 0 
GROSS PROFIT 31 .186.979 65.760.154 100.377.432 135.173.571 166.281.906 201 .589.103 235.035.1 61 239.619.470 240.513.779 241 .408.089 242.302.398 243.196. 707 244.091 .018 244.985.326 245.879.635 

5. Less alowances 
TAXABLE PROFIT 31 .166.979 65.760.154 100.377.432 135.173.571 188.281 .906 201 .589.103 235.035.1 61 239.619.470 240.513.779 241 .408.089 242.302.398 243.196. 707 244.091 .016 244.985.326 245.879.635 

6. Income ,..............,tel tax 0 0 0 0 0 70.549.186 82.262.306 83.866.815 84.179.823 84.492.831 84.805.839 85.118.848 85.431 .858 85.744.8e4 88.057.872 
NET PROFIT 31 .186.979 65.760.154 100.377.432 135.173.571 168.281 .906 131 .019.917 152.772.855 155.752.656 158.333.957 158.915.258 157.496.559 158.077.860 158.659.161 159.240.462 159.821 .763 

7. Dividends '"""uable 6.237.396 13.152.031 20.075.486 27.034.714 33.858.381 26.203.983 30.554.571 31.150.531 31 .266.791 31 .383.052 31 .499.312 31 .815.572 31 .731 .832 31 .848.092 31 .964.353 
RETAINED PROFIT 24.949.583 52.608.123 60.301 .948 108.138.657 134.825.525 104.815.933 122.218.284 124.602.125 125.067.165 125.532.206 125.997.247 126.482.288 126.927.329 127.392.389 127.657.410 

RATIOS(%) 
Gross profit I sales 
Net profit after tax I sales 
Net profit I eq.ity capital 
Net grofit + interest I investment 

T.x-rate. 35% 
Dividend rate: 20% 
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X-11 PROJECTED BALANCE SHEET 

PROJECTED BALANCE SHEET 
Conlfruction Producllon 

2000 2001 2002 2003 2004 200, 2006 2007 2008 2009 2010 2011 2012 2013 2014 201, 
TOTAL ASSETS 410.000.000 438.339. 198 462.259.429 513.893.539 593.411.588 705.758.808 n4.229.222 871.918.408 988.422.887 1.091 .662.287 1 .217.388.907 1.343.538.588 1.470.171 .310 1.597.271.073 1. 724.835.876 1.852.865.721 

1 Total cll'Ter'lt assets 13.780.272 64.886.783 111 .134.331 185.315.757 287.381 . 101 422.273.454 513.293.385 833.529.887 750.581.461 898.388.376 1 .046 .620.331 1.195.337.327 1.344.519.385 1.494.188.443 1.644.278.581 1.794.855.721 
workng caphl wthin CtMTent assets 7.501 .428 17.24 1.690 20.764.424 24.322.626 27.902.728 31 .504.730 35.128.632 38.774.434 38.883.934 38.993.434 39.102.934 39.212.434 39.321 .934 39.431.433 39.540.933 39.650.433 
ll'N'lftory on materials & supples 7.144.217 7.902.217 9.716.358 11 .541 .734 13.378.345 15.228.1 91 17.085.271 18.955.567 19.011 .761 19.067.935 19.124.109 19.1 90.283 19.238.457 19.292.631 19.348.805 19.404.979 
Work In progreu 0 1.572.889 1.880.857 2.193.535 2.508.137 2.824.883 3.143.114 3.463.490 3.473.112 3.482.734 3 .492.357 3.501 .979 3.511 .801 3.521 .224 3.530.846 3.540.488 
Finished prodlcts in stock 0 3.402.224 4.018.581 4.843.916 5.273. 120 5.906.173 6.543.075 7.183.828 7.203.071 7.222.315 7.241.580 7.280.805 7.280.049 7.299.294 7.318.539 7.337.783 
Accouits receivable 0 3.543.528 4.159.865 4.785.220 5.414.424 6.047 .477 6.684.379 7.325. 130 7.344.375 7.383.619 7.382.864 7.402.109 7.421 .353 7.440.598 7.459.843 7.479.087 
Ca~in-hand 357.211 821.033 988.782 1.158.220 1.328.701 1.500.225 1.672.792 1.846.402 1.851 .616 1.858.830 1.862.044 1.867.259 1.872.473 1.8n.887 1.882.902 1.888.116 
Cash SUfl)lut. ftnance avabble 6.278.644 47.425.093 90.389.907 180.993.131 259.478.373 390.768.724 478.184.753 594.755.453 711.897.527 859.374.942 1.007.517.397 1. 158.124.894 1.305.197.431 1.454.735.009 1.604.737.628 1. 755.205.288 
Se<:urit!es 

2. Total ftxed assets, net of depredation 396.219.728 373.672.413 351 .125.098 328.5n.782 306.030.467 283.483.152 280.935.837 238.388.522 215.841 .206 193.293.891 170.746.576 148.189.281 125.651 .946 103.104.830 80.557.315 58.010.000 
Fbced Investments 338.209.728 338.209.728 338.209.728 338.209.728 338.209.728 338.209. 728 338.209.728 338.209.728 338.209.728 338.209.728 338.209. 728 338.209.728 338.209.728 338.209.728 338.209.728 
Constru<:tion in progress 338.209.728 
Pre.production tlq)encitLW"ll 58.010.000 58.010.000 58.010.000 58.010.000 58.010.000 58.010.000 58.010.000 58.010.000 58.010.000 58.010.000 58.010.000 58.010.000 58.010.000 58.010.000 58.010.000 58.010.000 
Leas accwnulated depreclattons 22.547.315 45.094.630 67.841 .946 90.189.281 112.738.576 135.283.891 157.831 .206 180.378.522 202.925.837 225.473.152 248.020.467 270.587.782 293.115.098 315.882.413 338.209. 728 

3. Acamullited k>ssn brou~ forward 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.C . Loss In current Wit 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

TOTAL LIABILITIES 410.000.000 438.339.198 462.259.429 513.893.539 593.411.568 705.758.606 774.229.222 871.918.408 988.422.687 1.091 .882.267 1.217.386.907 1.343.536.588 1.470.171 .310 1.597.271.073 1. 724.835.876 1.852.865.721 
5. Total ct.rrent labRlties 0 7.902.217 9 .716.358 11 .541 .734 13.378.345 15.226.191 17.085.271 18.955.587 19.011 .761 19.067.935 19.124.109 19.180.283 19.236.457 19.292.631 19.348.805 19.404.979 

AccOW'lts payable 7.902.217 9 .716.358 11 .541 .734 13.378.345 15.226.191 17.085.271 18.955.587 19.011 .761 19.067 .935 19.124.109 19.180.283 19.236.457 19.292.631 19.348.805 19.404.979 
Bank overdraft 

e. Total lon~term debt 246.000.000 235.250.000 197.833.333 180.416.687 123.000.000 92 .250.000 61 .500.000 30.750.000 0 0 0 0 0 0 0 0 
loan A 246.000.000 235.250.000 1 97 .833.333 180.416.887 123.000.000 92 .250.000 61 .500.000 30.750.000 0 0 0 0 0 0 0 0 
Loan 8 
loan C 

7. Total equity capital 184.000.000 184.000.000 184.000.000 184.000.000 184.000.000 184.000.000 184.000.000 184.000.000 184.000.000 184.000.000 184.000.000 184.000.000 184.000.000 184.000.000 184.000.000 184.000.000 
Ordlmlry capltal 184.000.000 184.000.000 184.000.000 184.000.000 . 184.000.000 184.000.000 184.000.000 HW .000.000 184.000.000 184.000.000 184.000.000 184.000.000 184.000.000 184.000.000 184.000.000 184 .000.000 
Preference capital 
Subsidies 

8. Reserves, retained proft brougN: forward 24.949.583 77.557.706 157.859.652 265.896.509 400.624.034 505.439.987 627.658.251 752.260.375 877.327.541 1.002.859.747 1.128.856.894 1.255.319.282 1.382.246.610 1.509.638.980 
G. Net profit after tax 0 31.186.979 65.780.154 100.377.432 135.173.571 188.281 .906 131 .019.917 152.772.855 155.752.658 156.333.957 158.915.258 157.498.559 158.077.880 158.859.161 159.240.462 159.821 .763 

Oividends paid 6.237.398 13.152.031 20 .075.486 27 .034.714 33.658.381 28 .203.983 30.554.571 31 .150.531 31 .288.791 31 .383.052 31.489.312 31.815.572 31 .731 .832 31.848.092 31 .984.353 
Retailed nroft 24 .949.583 52.808.123 80.301 .946 108.138.857 134.625.525 104.815.933 122.218.284 124.802.125 125.067.165 125.532.206 125.897.247 128.462.288 128.927.329 127.392.389 127.857.410 

RATIOS(%) 
Equity I total Ubiil:ies 
long-tenn debl I net 'NOrth 
CUTenl assets I arTent bbMies 



AppendixH 

Infrastructure 



Energy 

Electricity is mainly provided by TAN ESCO. While almost al fuel and coals are imported. 

The main problem concerning energy are power interruptions regarding shortage of fuel 

and electricity breakdown. The energy demand is higher than the supply. Besides that, the 

mining of coal and production of natural gas is far from sufficient. And due to foreign 

exchange problems, the import of coals and fuel is limited. 

Water 

Water supply systems are not very well organised in most parts of urban areas. There is a 

National Urban Water Authority which administers urban water supply, and regional water 

engineers service the rural water supply through local/ village governments. Rural water 

supply is presently a priority. Dar es Salaam is suppli~d by two Ruvu water plants. Most 

water is distributed by trucks, due to shortage of pipelines. There is a shortage of processed 

water. 

Several times per year there is a real water shortage which could last up to several weeks. 

This is mainly caused by a lack of maintenance. It is important to have water storage tanks, 

in order to keep production going. 

Transport 

Compared with other East-African countries, Tanzania has a relatively well developed 

transport network. But, the size of the country and its low population density make 

maintenance and expansion of the transport infrastructure very costly. Tanzania has two 

railways. One from the north via Dar es Salaam to the west. The other one goes to the south. 

Furthermore, there are two asphalt roads. One to the north (Arusha and Moshi) and the 

other one to the south (Mbeya). Tanzania has a road network of almost 54,000krn. Of these, 

3,200km are made of asphalt. This means that the usage of the road is determined by 

weather and season. Road transport is heavenly influenced by rainfall. Furthermore, there is 

some marine transport between Dar es Salaam , T anga, Lindi, Zanzibar and M twara. Air 

transport at present is very expensive. 

The recent El Nino weather phenomenon has caused serious damage to roads, bridges, 

railways et cetera. These damages are increased due to the lack of maintenance. In the rain 

season almost no road or rail transport is possible from east to west. For instance, transport 

companies in Mwanza (west) are forced to transfer the goods through Kenia, due to heavy 

rainfall. 



Communication 

Telecommunication facilities are available in most parts of the country. Telecommunication 

is not very reliable. It is faced with a lot of failures and breakdowns, also due to inadequate 

know-how and technology. Throughput of postal services within the country varies from 

two to three weeks. The mail is delivered through post boxes installed at post offices, 

currently there is a waiting list of two years for obtaining a post box. Communication with 

different parts of the world is expensive and unreliable. 

The Tanzania Telecommunications Company Limited (TTCL) is bound to be privatised. 

There is now, recently, competition within the telecommunication sector. Several companies 

offer telecommunication services, including mobile. The service is poor and often the 

telephone lines are not working. There is a lack of maintenance and a lack of skilled 

technicians. In addition, many telephone numbers change frequently. 



Appendix I 

Macro-economic environment 



The macro-economic situation of Tanzania is presented in table I 1. The GDP at current 

prices grew a lot faster than at 1985 prices. This is partly due to inflation. In 1996 it 

amounted 16% per annum. The 1985 prices are corrected for inflation. One can see that the 

increase of the GDP at 1985 prices is lot less. Since 1985, its growth was at an average of 

5,1 % 2. Another problem facing the Tanzanian economy is devaluation of the Tanzanian 

shilling versus the United States dollar. In 1985, one USO equals 17 Tshs. While in 1998, the 

official foreign exchange rate of 1 USO was approximately 650 Tshs. In addition, there is the 

problem of the enormous losses on Tanzania's Balance of Payment. The Tanzania's Balance 

of Payment has a current account (1996) of 225 million USO. The conclusion ca be drawn 

that the Tanzanian economy has a serious financial problem. 

Tshs. Billion 1989 1990 1991 1992 1993 1994 1995 

AT CURRENf PRICES 

GDP at Market Prices 569 744 926 1,107 1,449 1,894 2,399 

GDP at Factor Cost 516 672 826 1,008 1,333 1,731 2,131 
Gross Capital Formation 179 310 276 370 452 559 641 
Gross Fixed Capital 164 282 250 338 407 501 576 
Formation 

Savings 113 212 141 198 244 300 165 

Per Capita GDP at f.c. 22,211 28,126 33,623 39,890 51,309 64,815 77,554 
(Tshs) 

AT1985 PRICES 

GDP at Factor Cost 124 133 140 146 151 156 163 
Gross Capital Formation 29 44 35 37 31 32 26 

Gross Fixed Capital 24 37 30 32 25 24 17 

Formation 

Per Capita GDP at f.c. 5,336 5,561 5,716 5,767 5,828 5,837 5,933 
(Tshs) 

Table I: macro-economic figures (Bureau of Statistics) 

This financial problem is enlarged by the tight policies imposed by the large international 

donors like the World Bank (WB) and the International Monetary Fund (IMF). Nevertheless, 

due to this tight policies, inflation, for example, has been checked this year. 

What one can see in Tanzania is the enormous potential this country has; agriculture, 

mining and minerals, tourism et cetera. However, these potential major income resources 

are not being exploited properly. When Tanzania decides to exploit them properly, this 

country, according to the judgement of the author could be an "African 'Tiger"'. In figure I 

can be seen the disappointing growth of GDP at constant 1985 prices. 

1 Bureau of statistics Statistical abstract: 1995 (Dar es Salaam: President's Office, Planning Commission, 1997), 
p.25ff. 

2 Bureau of statistics, p.26. 
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Figure I: Growth of GDP at constant 1985 prices; % change over previous period (Bureau of Statistics, 1997) 
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Figure II: Contribution of different sectors to the GDP at f.c. and current prices, 1995 (Bureau of Statistics, 1997) 

Tanzania is primarily an agricultural economy. The agricultural sector generates 53 percent 

of its GDP (at factor cost and current prices). Approximately four-fifth of the population 

depends directly on agriculture related sectors for livelihood. A substantial part of 

agricultural production is consumed by the households that produce it. The construction 

sector takes 4% for its account. In figure II and III, the 1995 share in percent of GDP at f.c. 

and current prices by major industrial activities is presented. 
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Figure III: Share of the construction sector of GDP at f.c. and current prices, 1995 (Bureau of Statistics, 1997) 


