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Technology, Prof. Dr. Szirmai, Dr. Ir. de Ron and Dr. Ir. Lemmens have, with their critica! 
comments on my work, made me gain better understanding of the subject and urged me to write a 
good report. 

I also want to express my gratitude to the numerous organisations and people who have taken 
time and made an effort to help me and provide me with information required for this research. 
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Finally I want to thank Laure Malecki, who checked the report and the analysis presented in tliis 
report in great detail and supported me all the way. 

Fred van der Westerlaken 
Chaam, August 1996. 



SUMMARY 

This report presents a feasibility study fora project to construct and operate a production facility 
for pipe fittings in Tanzania. The pipe fittings are meant for sanitary water supply systems in 
buildings. The request to perfarm this feasibility study came from Mr. 5.1. Kishimbo, rnanaging 
director of Herkin Builders Limited. The request is a reaction to the present situation in the 
construction sector in Tanzania. The constraints the construction sector is facing are that of heavy 
dependenee on imparts of materials, equipment and knowledge. The objectives of Mr. Kishimbo 
are of two kinds: One, to extent the scope of activities of Herkin Builders and by doing so secure 
continuity of the company in an uncertain economie environment. Two, to help solving the 
constraints the Tanzanian construction sector is facing. 

A project should ideally be implemented if it is feasible. Feasible in that the project produces 
profits, that a certain return on invested capital can be expected. Profits nat only for the private 
project, but also for the society of which the enterprise is an integral part. Therefore the project 
should also fit into the development plans and strategies of that society. lt is clear that a project 
should be evaluated from bath the point of view of the private entrepreneur and society. The 
difference between project evaluation from private and public point of view is how casts and 
benefits are valued. From private point of view the prevailing market prices are the relevant 
prices. From public point of view market prices are aften an incorrect measure, because of market 
distortions. Market distortions may be caused by import tariffs, taxes, subsidies, etc .... Prices 
reflecting the real economie value of the casts and benefits are referred to as shadow price. lt is 
argued that from economie point of view, world market prices are a better reflection of the 
economie value of a good, because world market prices are less distorted than damestic market 
prices. World market prices are referred to as border prices. 

lt is generally accepted that the best way to determine the profitability of a project is that of the 
discounted cash flow. Starting point here is todetermine all cash inflows and cash outflows of a 
project and then to discount them, using a selected discount rate, to present values. The argument 
behind the discounted cash flow is that money has time value. That is, a certain amount of money 
available today is worth more than the same amount of money available in the future, because in 
that time it can be used to earn a profit on it. Two standard profitability measures are the net 
present value (NPV) and the internal rate of return (IRR). The NPV is calculated by discounting all 
future cash flows, including the initial investment casts, to the present. lf the NPV is positive, the 
project is profitable. That is, investing in the project returns more profit than investing the same 
amount of money at the discount rate. The IRR is that discount rate that would result in a NPV of 
zero. From this it follows that if the IRR is higher than the discount rate the project is profitable. A 
third measure is the modified rate of return, this is the yield of reinvested positive cash flows 
during the projeet's lifetime. Here the assumption is made that the cash flowscan be reinvested at 
the discount rate, in contrast to the IRR were it was assumed that the cash flows could be 
reinvested at the IRR. The IRR, though, is a purely "internal" rate of return, cash flows can 
therefore never be reinvested at the IRR. Therefore the MRR gives a more accurate rate of return 
than the IRR. 

To analyse a project from public point of view an economie and social cast-benefit analysis could 
be performed of the project. Economie cast benefit analysis (ECBA) evaluates the project in terms 
of the efficient allocation of scarce resources to the project rather than to an other project. In an 
ECBA the same measures are determined as for a financial analysis, the economie net present 
value (ENPV), the economie internal rate of return (EIRR) and the economie modified rate of return 
(EMRR). The difference lies in how the casts and benefits are valued. For ECBA shadow price have 
to be determined. The ratio between market price and shadow price is the conversion factor. 
Once a financial analysis is done it is easy to do the economie analysis, except that the conversion 
factors have to be determined. 
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Social cost-benefit analysis is concerned with more fundamental objectives of development, like 
the reduction of poverty, distribution of benefits, etc .... Determining what the importance is of 
equity in the appraisal of a project and how benefits from a project should be distributed is a job 
of the national government. Therefore, this exercise is omitted in the analysis of this private 
project. 

A framework todetermine all relevant costs and benefits of a project is offered by the UNIDO in 
the Manua/ for the Preparation of lndustrial Feasibility Studies. The components that have to be 
covered in a feasibility are: project strategy, marketing, and the sales programme; technology and 
engineering; material inputs; location, site and environment; project organisation; human 
resources; project implementation and the financial analysis. lf the project is al~o analysed from 
public point of view two components have to be added: estimation of shadow prices and the 
economie analysis. 

As all pipe fittings are currently imported it seems possible to determine the market for pipe 
fittings by examining the amount presently imported. Data on imports can be found at the 
Customs Department Unfortunately, data is notaccurate enough todetermine the market volume 
of the pipe fittings. lnstead, an estimate is made of the total use of pipe fittings. This is done by 
examining the use of pipe fittings per metres of pipe and the total market for galvanised steel pipes 
used for water pipelines. The number of pipe fittings per metre of pipe is derived from bills of 
quantities. The market of galvanised steel pipes is based on the sales of PIPECO, the only 
manufacturer of these pipes in Tanzania. Except PIPECO, there is some supply from imports, it is 
estimated that this is about 10 per cent. Multiplying the number of pipe fittings per metre of pipe 
with the total market of pipes in metre gives the total market for pipe fittings. 

There are numerous types and sizes of pipe fittings, therefore a selection must be made about 
which types and in what sizes the project should produce. Choice is basedon the use of pipe. the 
most commonly used pipe fittings will be produced. fittings. The total market for the selected pipe 
fittings is estimated at about 6,500,000 pipe fittings. The ex-factory sales price is based on the 
retail price and an estimated profit margin for the hardware shops of 35 per cent. 

The pipe fittings are made of malleable cast iron. For the production a foundry is required. The 
steps in the production process are: melting of iron, making sand moulds, casting of the pipe 
fittings, cleaning of the cast pipe fittings, annealing of the pipe fittings, galvanising of the pipe 
fittings and threading of the pipe fittings. For the melting of iron two types of furnaces are 
possible, a cupola furnace and an induction furnace. In the furnace a combination of scrap metal, 
pig iron and ferro-alloys has to be melted. A cupola furnace has the advantage that it is a simple 
technology and can be build locally. Disadvantage is that the process is less easy to control and 
therefore more pig iron, of which the chemica! composition is known, is required. The fuel for the 
cupola furnace is coke. The result is that most of the raw materials have to be imported. An 
induction furnace has to be imported and is much more expensive. Advantage of the induction 
furnace is that more locally available scrap metal can be used as the process is more easy to 
control. Annual costs for raw materials are about twice as high when using a cupola furnace 
instead of an induction furnace. The importance of process control has to do with the type of cast 
iron. Malleable cast iron is cast as white iron, after which it is annealed to alter the structure into 
malleable iron. To reach the required transformation of structure the chemica! composition of the 
white iron is very important. For both furnaces the financial analysis will be worked out, selection 
will be based on the outcome of the analysis. As it is clear that when using an induction furnace 
the melting process and the melt is better controlled, it is assumed that the quality of the pipe 
fittings will be better. Therefore, when using an induction furnace a higher market share can be 
reached than when using a cupola furnace. lt is assumed that using a cupola furnace will result in 
a market share of 15 to 25 per cent (1 ,000,000 to 1,600,000 pipe fittings). Using the induction 
furnace will result in a market share of 20 to 30 per cent (1,300,000 to 2,000,000 pipe fittings). 

Location of the plant is chosen in Dar es Salaam for two reasons. First, Herkin Builders Ltd, the 
project promoter, is based in Dar es Salaam and a plot is available here. Two, as several of the 
inputs have to be imported, it is convenient to be based near a port. Total surface required for the 
production is quite large, about 3,550 m2

• 
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The threading of the pipe fittings is done on universa! lathes, processing 2,000,000 pipe fittings 
requires 16 lathes when workingin 3 shifts a day. Therefore, 48 skilied labourers are required for 
threading. In total 113 employees are required for the project. 

The financial analysis is worked out for the project with using the induction furnace and a sales 
volume of 2,000,000 pipe fittings. The feasibility is based on two standard profitability measures, 
the net present value (NPV) and the internal rate of return (IRR), and a third measure, the modified 
rate of return is also used. The result of the analysis is not feasible. The NPV is TSH 
(1,875,848,839), the IRR is -9.6 per cent. Condusion the project is not feasible. 

The effects of changing salesvolume and ex-factory prices are examined. Raising the salesvolume 
to 10,000,000 pipe fittings would result in a positive NPV. lf prices are increased 10 per cent, than 
this drops to 8,000,000 pipe fittings. Furthermore the effects of a subsidy of TSH 500,000,000 and 
a salvage value of 5 per cent is examined on the profitability. To increase the salesvolume of the 
project international markets should be examined. 

Conversion factors for the economie casts-benefit analysis are determined based on the border 
prices of traded goods. The shadow price of the pipe fittings is lower than the market price, the 
difference is even larger than the difference for the project inputs. The consequence of this is that 
from public point of view the project is worse than from private point of view. The ENPV is TSH 
(1,658,724,577) and the EIRR is -9.9 per cent. lf the project would export as well, the shadow 
price becomes equal to the market price. Now the project from public point of view is better than 
from private point of view. 

The condusion of the feasibility study is that the project is not feasible from both private and 
public point of view. However, it has been shown that the possibilities of increasing the sales 
volume by exporting has a positive effect on the feasibility of the project. A new market survey is 
required to investigate the possibilities of the project on the international market In first instanee 
markets in surrounding African countries could be an alternative outlet to the dornestic market 
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FOR PROJECT APPRAISAL 



1. INTRODUCTION 

1.1 The project 

1.1.1 Elaboration of the project 
The project this report is concerned with is the construction and operation of a production facility 
for pipe fittings. The request to analyse the feasibility of the project comes from Mr. Kishimbo, 
rnanaging director of Herkin Builders Limited. 

A project can be defined as a scheme, or part of a scheme, for investing resources that can be 
analysed and evaluated as an independent unit. 1 With project in this report is meant an industrial 
project in the private sector. In other words, a project to establish and operate an industrial 
production facility fora specified number of years. Often a typical"project cycle" is mentioned: 2 

1. Pre-investment phase: 

- ldentification of possible means of reaching the long term objectives of the project 
promoters; 

- Pre-feasibility, a preliminary study to examine the possible means as found during the 
identification phase and make a fi rst selection; 

- Determining the feasibility of the possible projects, all commercial, technica!, financial, 
economie aspects of the project will be analysed thoroughly resulting in a final appraisal 
report. The main difference between the pre-feasibility and feasibility phase is how detailed 
the possibilities are examined and thus, the time and money required to execute the phase; 

2. lnvestment phase: 

- Negotiations and contracting for technology, contractors etc. .. ; 
- Engineering of all technica! detailed designs; 
- Pre-production marketing and promotion activities; 
- Construction of the project; 

3. Operating phase: 

- Plant commissioning and start-up; 
- Operation of the project. 

Mr. Kishimbo's question was to investigate the possibilities of establishing a production facility for 
pipe fittings. To be more specific, pipe fittings for sanitary water supply pipelines in buildings. In 
Tanzania only galvanised malleable cast iron pipe fittings are used for this purpose. 3 The pipe 
lines are made of galvanised steel pipes. He came to this request because all pipe fittings are 
currently imported in Tanzania. The identification was, thus, done by Mr. Kishimbo. The 
construction and operation of the production fa ei I ity for pipe fittings wi 11 hereafter be referred to 
as "the project". 

The objective of this research report is to present a well-founded evaluation of the proposed 
project, the feasibility study in the pre-investment phase in the project cycle. Recommendations 
following from the research wil I in first place be directed to answer the question of Mr. Kishimbo 
of Herkin Builders Ltd. That is, answering the question of financial feasibility of the project. 

1.1.2 Background of the project 
The request of Mr. Kishimbo can be seen as a reaction to the present situation in the construction 
sector in Tanzania. This sector is largely dependent on imparts of building materials. Same 

2 

1 Little, I.M.D. and ).A. Mirrlees, Project Appraisal and Planning for Developing Countries. London: Heineman, 1974. 
2 Behrens, W. and P.M. Hawranek, Manua/ for the Preparation of lndustrial Feasibility Studies. Vienna: U N 100, 1991. 
3 The term "pipe fittings" wil I be defined in the chapter on Market analysis and Marketing. 



constraints the construction sector is facing are:4 

• Heavy dependenee on foreign resources such as materials, equipment and expertise; 

• There is inadequate consideration given to the use of local resources. 

In this view, starting a factory for the production of pipe fittings-which itself is located in the 
fabricated metal products sector (I SIC 381 )-could be a step towards solving some of the 
constraints. 

1.1.3 The project promoter 
The project promoter is Herkin Builders Limited, a Tanzanian civil engineering and building 
contractor. Managing di rector is Mr. Kishimbo. 

The present situation in the Tanzanian building industry is that of heavy dependenee on imparts of 
building materials. The objectives of the project promoters with the project are of two kinds. First, 
it would fit very well in the long term plans of Herkin Builders to grow and by doing so, extent the 
scope of its activities. The reason for extending the scope of activities lies in the fact that the 
construction sector in Tanzania is going through a difficult time. By extending the scope of 
activities, revenues can be secured, as they are not dependent on one activity anymore. Of course, 
being directly involved, Mr. Kishimbo recognises the problems the construction sector is facing. 
On the one hand he sees the possibilities for an entrepreneur to explore an existing market that is 
currently dominated by imports. On the other hand-being a civil engineering and building 
contractor who is facing the constraints himself-his request is a reaction to the present situation 
in the construction sector. The second objective is, therefore, to help solving the constraints the 
construction sector is facing. 

To attain these two objectives, Mr. Kishimbo has decided to investigate the possibility of startinga 
production facility for pipe fittings in Tanzania. The first objective could hereby be met, as it 
would be a new activity that would be started alongside existing activities. The second objective 
would also be met, as pipe fittings (as meant in this report) are a building material and are 
currently all imported. In fact, Mr. Kishimbo is already actively working to reach these two 
objectives. Besides the feasibility study for pipe fittings, a feasibility study has also been executed 
to investigate the possibilities tostart producing gypsum plasterboards in Tanzania. 5 

1.2 Project appraisal 

1.2.1 From private and public point of view 
ldeally a project should only be executed if it is feasible. Feasible in that it can fulfil the objectives 
of the project promoter. Objectives that fit into the long-term development plans of the promoter. 
Usually these objectives are that a project must produce profits and ensure the continuity of the 
project promoters. However, every enterprise or project should be understood as an integral part 
of a socio-economie and ecological system. Therefore, the project should not only fulfil the 
objectives of the project promoters, but also contribute to the development plans and strategies of 
this socio-economie and ecological system. That is, the national and regional development plans 
and strategies. The necessity to perfarm an analysis from public point of view of a private project 
is made clear with two reasons: 6 

1. The socio-economie system, of which the project is an integral part, could have a significant 
impact on the financial feasibility of a project. For example: policies on income distribution, 
environmental proteetion measures, international trade regulations, etc ... 

2. Economie benefits from the project (i.e., benefits for society) may be used as an argument to 
favour required policy measures to stimulate the project. For example: proteetion from imparts 
at dumping prices, granting permission or licenses for the acquisition of foreign technology, 

4 Mi nistry of Works, Proposed Nationa/ Construction lndustry Oeve/opment Policy. Dar es Salaam: Ministry of Works, 
1995. 

5 Feasibility study executed by Jan Willem Dijk, student of the Eindhoven University of Technology. Preliminary 
conclusion: not feasible. 

& Behrens, W. and P.M. Hawranek, Manua/ for the Preparation of lndustrial Feasibility Studies. Vienna: UNI DO, 1991. 
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approval of foreign equity participation, etc. .. 

lt is important to bear in mind though, that the effects of a small to medium scale project (as can 
be seen later) as proposed will also be relatively small, of course. This argument can also be 
turned around, though. By evaluating it from a public point of view though, the analysis can show 
what the effects are of such a small to medium scale project for the national development plans 
and in that way, more in general, what effects smal I to medium scale projects have on the national 
development plans. lf a project proofs to be profitable from public point of view, this is a positive 
contri bution to society's welfare. "The above characterisation is perfectly general and appl i es 
equally to the selection of public and privateprojectsin developed and developing countries." 7 

Ex-ante evaluation of projects is often referred to as "project appraisal", or "cost-benefit analysis"8 

(CBA). Project appraisal is concerned with the systematic identification and analysis of all costs 
and benefits of a project.9 

1.2.2 Valuation of costs and benefits 
How costs and benefits are valued depends on whose point of view is taken. From a private point 
of view (i.e., the point of view of the project promoters, shareholders, financiers, etc. .. ) the 
expected expenditures and revenues in present or future market prices are the relevant costs and 
benefits. From public point of view the costs and benefits of a project valued at market prices 
oftenare an incomplete measure of the costs and benefits for society. Three reasons for this are: 10 

1. A project may have effects that do not correspond to any actual expenditure or revenue for the 
project itself. For example, environmental effects may not always be charged for; not all 
benefits or costs fora project are a benefit or cost for society; etc. .. 

2. Objectives of the project promoters and society are usually different and hence, the effects of a 
project will be valued differently. Therefore, from a national point of view, prices will be 
valued differently from market prices. Prices reflecting the value of a product or factor of 
production for society are called "shadow prices". 11 Some examples are. lf there is widespread 
unemployment, wage costs for the project are likely to be overstated to the real Iabour costs for 
the economy. Government regulation through taxes, subsidies, import. duties, etc. .. , often 
distort market prices, resulting in the failure of these prices to reflect the real economie value. 
This implies that the economy is not working under optimal conditions. These issues will be 
further elaborated in Chapter 2. 

3. Difference in timing of accounting payments for inputs. In the financial accounts these costs 
only occur at the time when they are paid for by the project. But for the economy these costs 
already occur when these inputs are inserted into the project, because at this time they are no 
longer avai lab Ie for any other user. 

There is a clear distinction between CBA of a project from private and public point of view. 
Therefore, CBA from a private point of view will hereafter be referred to as "financial analysis". 
With CBA is usually meant, in literature that is, the appraisal of a project from the point of view of 
society. 

1.2.3 Financial analysis 
The financial analysis is the most interesting analysis for the project promoter of a private project. 
lt tells the project promoter what the return will be on invested capital. To arrive at a financial 
analysis a feasibility study can be executed. A feasibility study should provide all necessary data 
for an investment decision. All commercial, technica!, environmental, financial, and economie 
requirements should be identified and examined thoroughly. 

7 Squire, Lyn, "Project Evaluation in Theory and Practice", in: H. Chenery and T.N. Srinivasan, eds., Handbaak of 
Development Economics, Volume 2. Amsterdam: North Holland, 1989. 

8 Sametimes the term "benefit-cost analysis" is used instead. 
9 Kuyvenhoven, Arie and L.B.M. Mennes, Guidelines for Project Appraisal. The Hague: Directorale General for 

International Co-operation, 1989. 
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10 Little, I.M.D. and j.A. Mirrlees, Project Appraisal and Planning for Developing Countries. London: Heineman, 1974. 
11 Shadow prices arealso referred to as "accounting prices" or "efficiency prices" in literature. 



A framework to identify all costs and benefits, is affered by the UNIDO in the Manua/ for the 
Preparation of lndustrial Feasibility Studies. 12 As this is a standard framework, aften used in 
developing countries, 13 this report will make use of the framework. The frameworkoffers a range 
of schedules that, when filled in, gives a complete overview of all casts and benefits of the project 
and the financial status during the lifetime of the project. 

To make an investment decision about the project, some sart of profitability measure should be 
arrived at, using the data gathered on the issues mentioned above. lt is generally accepted that 
from private point of view the discounted cash flow method is the best way to arrive at a 
profitability measure. 14 In Chapter 2 the principlesof financial analysis will be further elaborated. 

1.2.4 Cast-benefit analysis 
Once a financial analysis of the project has been executed, it is not difficult anymore to do the 
economie analysis. The procedure is exactly the same. But, what is more difficult, shadow prices 
have to be estimated for the costs and benefits of the project. 

CBA can be split into economie and social CBA. Economie cast benefit analysis (ECBA) evaluates 
a project in termsof the efficient allocation of scarce resources (e.g., skilied and unskilled Iabour, 
land, foreign exchange, natural resources, etc. .. ) to the project rather than to an other project, 
because the project is expected to be more profitable for the economy. Theseeconomie objectives 
are, however, only the means for more fundamental objectives, that is, aggregate welfare. 15 The 
effects of a project on these more fundamental objectives (e.g., income distribution, elimination of 
poverty, a more rapid economie growth, etc. .. ) are eva I uated with social cast-benefit analysis 
(SCBA). 

1.3 Foundry technologyin Tanzania 

1.3.1 The manufacturing sector in Tanzania 
Besides a few exceptions, in most countries development has become synonymous with 
industrialisation, which has been pursued by substituting damestic production for imparts of 
manufacturers. Import substitution is a wel I known and used path of industrialisation. 16 

The proposed project is a private initiative to invest in the manufacturing sector, the metal 
products sector (ISIC 381) to be more specific. In a developing country like Tanzania any initiative 
to invest is probably worth examining, as it is a welcome initiative to develop the industrial sector 
of the country. Though, when examining the importance of the manufacturing sector in Tanzania 
for the economie development up to now, the share to gross damestic product (GDP) has always 
been very low. As can beseen in Figure 1-1 the share of the industrial sector has always been very 
small. The share of the manufacturing sector is therefore also very limited, it even declined from 
a bout 10 per cent in the 1970s to about 5 per cent in the 1980s. Depending on the development 
plans and strategies of Tanzania, the project may or may not fit into these plans and, hence, is or 
is not desirabie from a public point of view. 

What is known though, is that the government of Tanzania is actively working on the 
development of the industrial sector. At present the Ministry of Industries and Trade is working on 
a new industrialisation policy, which stresses again the importance of the industrial sector for the 
economie development of Tanzania. 17 

12 Behrens, W. and P.M. Hawranek, Manual for the Preparation of Jndustrial Feasibility Studies, Vienna, UNI DO, 1991. 
13 Lemmens, A.M.C., Feasibility Studies (lecture notes 1683). Eindhoven: Eindhoven University of.Technology, 1994. 
14 Behrens, W. and P.M. Hawranek, Manual for the Preparation of Jndustrial Feasibility Studies, Vienna: U NI DO, 1 991. 
15 Squire, Lyn and Herman G. van der Tak, Economie Analysis of Projects, Baltimore: The johns Hopkins University 

Press, 1975. 
16 Gaillard, H., Eva/uation of Technica/ Development Projects (lecture notes 1 536). Eindhoven: Eindhoven University of 

Technology, 1992. 
17 Technica! Committee on Formulation of lndustrial Development Strategy and Policy, lndustrial Development Policy 

1995-2020: Revised Zero Dra ft. April 1996. 
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Figure 1-1 Share of agriculture, industry and services in total GDP. 
(source: World Bank, World Development Report. Oxford University Press, New Vork, several issues.) 

1.3.2 Faundries in Tanzania 
There is a foundry industry present in Tanzania. Establishing a new foundry is, thus, not 
establishing an infant industry. However the foundry industry in Tanzania is facing some 
constraints and subsequently the existing faundries are working inefficiently as was shown by a 
sector study. 18 Capacity utilisation of total installed production capacity was about 38 per cent. 
Most faundries experience low levels of efficiency in the use of scarce resources like technica!, 
managerial and marketing skills, problems with supply of imported raw materials, etc. ... The 
existing faundries produce mainly simple products. Nevertheless, the condusion of the sector 
study is that local production of relative simple castings over imports is beneficia! from national 
point of view and that therefore more import substitution would be desirable. 

Also the Tanzanian Foundry Association (TFA) recognised the constraints the faundries are facing 
and that there is a lack of good foundry practise. 19 The TFA has been established to promote the 
co-operation between the faundries and hereby make use of one each other's knowledge and 
technology. The initiative was taken by the section of materials technology of the University of 
Dar es Salaam. They also recognised the potential for faundries in Tanzania, the presence of a 
market for castings and the ability to supply this market. 

1.4 The report 

To establish a theoretica! framework for the analysis of the proposed project, in Chapter 2 
(lntroduction to Project Appraisal) the theory behind project appraisal is elaborated. Basedon this 
discussion the project as proposed by Mr. Kishimbo wil I be evaluated, as far as possible. 

The report is divided in two parts. Part one presents the introduetion to the project and the 
theoretica! framework that will be used to evaluate the project. Part two presents the empirica! 

· part of the report. Here the proposed project wi 11 be eva I uated based on the theoretica I framework 
worked out in part one. 

18 GEMCO Engineers B.V., Faundries and Forges in Tanzania: Survey of Production Capabilities and Market Prospects 
for Castings and Forgings. Son: GEMCO Engineers B.V. 1987. A foundry and forges sector study performed for National 
Development Corporation, Dar es Salaam. 

19 source: Dr. Nyichomba, of the University of Dar es Salaam, Faculty of Engineering, department Mechanica! 
Engineering, sedion Production Technology. 
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2. INTRODUCTION TO PROJECT APPRAISAl 

2.1 Introduetion 

In this chapter a theoretica! framework will be worked out that will be used for the evaluation of 
the proposed project. The description of the theoretica! framework will be mainly of practical 
interest, instead of describing complicated economie models. This implies that the equations 
presented in this chapter are mainly practical solutions instead of their actual theoretica! farm as 
they are derived from the economie models. The theoretica! framework is based on an extensive 
literature study on the subject of project appraisal. 

2.2 Financial analysis 

2.2.1 UNIDO framework 
The framework affered by the UNIDO in the Manual for the Preparation of Jndustrial Feasibility 
Studies is basically an extensive checklist of all topics that have to be covered in the financial 
analysis. The bases for the checklist are the schedules. These schedules present for each single 
topic to be covered in the analysis the annual required quantities and cast for the topic. 

An advantage of using the UNIDO schedules is that for each item that has to be included in the 
feasibility study for the project there is a schedule. In this way the effects of each item can be 
analysed during the lifetime of the project. Figure 2-1 presents the components of a feasibi lity 
study. 

The filled out schedules lead to two kinds of analyses of the project. The first kind of analysis lead 
to the profitability measures. These give a measure of the rate of return on invested capita!. The 
second kind is an analysis of the financial status of the project during its lifetime. 

Project strategy and marketing 
Chapter3 

Financial analysis 
Chapter 8 

Figure 2-1 Componentsof a feasibility study and their interrelationship. 
(source: Behrens, W. and P.M. Hawranek, Manua/ for the Preparatien of lndustrial Feasibility 

Studies, Vienna: UNIDO, 1991 (Figure V)) 

The chapter numbers refer to the chapters where the components are dealt with in this report. 
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2.2,2 Profitability measures 
Net Present Value 
lt is generally accepted that from private point of view the best way to arrive at a profitability 
measure for project appraisal is that of the discounted cash flow. 20 The basic assumption 
underlying DCF is that money has time value. That is, a certain amount of money today is worth 
more than an equal amount of money available in the future. This because it can be used in that 
time to earn a profit (interest) on it. 

Starting point is to specify all inputs and outputs of a project. Specification must be in both 
required quantities and their value. All casts and revenues are then spaeed over the lifetime of the 
project. The next step is to discount all future cash flows (cash inflows minus cash outflows) to the 
present, to arrive at the present value (PV). lf from the sum of all discounted cashflows the initial 
investment costs are subtracted, the net present value (NPV) is calculated. 

To discount the future cash flows, a discount rate has to be chosen. However, selecting an 
appropriate rate of discount is no easy matter. The discount rate should be equal either to the 
actual rate of interest on long-term loans or to the interest rate paid by the borrower. lt should 
basically reflect the opportunity casts of capital, which corresponds to the possible returns an 
investor would obtain on the same amount of capital invested elsewhere. 21 The equation for 
calculating the NPV is: 

Wh ere: 
• R1 = revenues in year t 

• C1 = casts in year t 

• i = discount rate 

• t = year t 

• n = lifetime of the project 

~ (Rt -Ct) 
NPV= ~--

t=o (1 +ij 
( 2-1 ) 

A positive NPV reflects a profitable project. This is based on the assumption that investing in the 
project is more profitable than investing the same amount of money in another project at the 
discount rate. Or, that the profitability (rate of return on invested capital) of the project is higher 
than the cut-off discount rate. A certain margin above zero of the NPV is required given 
uncertai nty. 

A similar measure is the net terminal value or net future value (NFV). Now the future cash flows 
are not discounted to the present, but compounded to the end of the planning horizon of the 
project. There is no difference in outcome, a positive NFV also reflects a profitable project. The 
difference between NPV and NFV is a constant factor, namely: NFV = NPVx(1 +i)". The NFV is 
preferred in the case that future interest rates are known, if not, there is no difference in using the 
NPV or NFV. Table 2-1 gives an example of the calculation of the NPV and NFV. 

8 

20 Behrens, W. and P.M. Hawranek, Manual for the Preparation of lndustrial Feasibility Studies, Vienna: UNI DO, 1991. 
21 Behrens, W. and P.M. Hawranek, Manual for the Preparation of lndustria/ Feasibility Studies, Vienna: UNI DO, 1991. 



Table 2-1 Example of calculating the net present value. 
i- 5% 

year 
0 

1 
2 
3 

cash flow bi 

$ (1000) 
$ 500 

$ 1,000 
$200 

interest received on reinvested cashflows ai 

year 2 year 3 

$ 25 $26 
$ 50 

FV end of year 3 cl PV in year 0 

$551 $476 
$ 1,050 $ 907 

$ 200 $ 173 
total FV $ 1,801 $ 1,556 

initia! investment casts $ 1,000 
NPV at a discount rate of 5% $ 556 

(source: Example taken from Quirin, G. David and ]ohn C. Wiginton, Analysing Capita/ Expenditures: Private and Pub/ie 
Perspectives. Homewood: Richard D. lrwin lnc., 1981.) 

al Interest received on reinvested cash flow is at an interest rate equal to the discount rate of 5%. 
bi Cash flow is defined as cash inflow minus cash outflow. 
cl FV is sum of cash flow plus interest received on reinvested cash flow. 
di Year 0 is the time that the initia! investment takes place, in this case the initial investment casts are, $ 1000, as this is a 
cash outflow the net cash flow is$ (1000). 

Internat Rate of Return 
A shortcoming of the NPV is that it is not an exact measure of profitability, in the way that it does 
not give a measure of rate of return on a certain amount of money that is invested.22 Therefore, the 
NPV is not always understood by investors who are used to think in terms of rate of return on 
invested capital. lt is therefore advisable to use the lnternal Rate of Return (IRR) as a measure for 
profitability as wel I. 

The IRR is the discount rate at which the NPV equals zero. lt represents the exact profitability of 
the project. The profitability of that specific project only. ltsets the NPV of the cash flows of that 
specific project to zero, hence the term "internal" rate of return. 23 As an advantage the IRR has 
above the NPV methad it is often said that because of this no discount rate has to be selected. Th is 
is of course not true, because the IRR has only a value if it can be compared toa cut-off rate. 24 lf 
the IRR is higher than the rate of discount (cut-off rate), the project has a higher rate of return than 
the opportunity rate of return. 

The procedure to calculate the IRR is the same as for the NPV. lnstead of discounting the cash 
flows, the following equation, in which RandCare known, has to be solved: 

n fR C) 
NPV = 2:-~-~---1- = 0 

1=0 (!+ij 
( 2-2) 

As this is complex and time consuming work, several discount rates could be tried in an iterative 
process to eventually arrive at a NPV of zero. In practise though, it is a standard function in 
spreadsheet programmes for personal computers. 

lf the IRR is higher than the discount rate (cut-off rate), than investing in the project returns more 
profit than, for instance, putting the money on the bank at the market interest rate. 

22 Behrens, W. and P.M. Hawranek, Manual for the Preparation of Jndustrial Feasibility Studies, Vienna: UNIDO, 1991. 
23 Au, Tung and Thomas P. Au, Engineering Economics for Capita/Investment Analysis. Englewood Cliffs: Prentice Hall, 

1992. 
24 lrvin, George, Modern Cast-Benefit Analysis: an Introduetion to Financial, Economie and Social Appraisa/ of 

Development Projects. London: The MacMillan Press Ltd., 1978. 
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Table 2-2 Example of calculating the internal rate of return. 
IRR ~ 35% I interest received on reinvested cash flow ai 

year cash flow year 2 year 3 FV end of year 3 
0 $ (1000) 

$500 $175 $276 $911 
2 $1,000 $350 $1,350 
3 $ 200 $ 200 

total FV $ 2,461 
initial investment costs 

NPV at (IRR) of 35% 

PV in year 0 

$ 370 
$ 549 

$81 
$ 1,000 
$ 1,000 

$0 
(source: Example taken from Quirin, G. David and john C. Wiginton, Analysing Capita/ Expenditures: Private and Pub/ie 
Perspectives. Homewood: Richard D. lrwin lnc., 1981.) 

al Cashflows are he re assumed to be reinvestedat an interest rate equal to the IRR of 35%, because this is the rate at which 
the NPV is discounted to become zero, this is not possible because the IRR is purely internal. 

A problem arises when astreamof cashflows returns more than one IRR. Th is phenomenon could 
occur if the cashflows change sign more than once during the lifetime of the project. lf in a graph 
the NPV is set outfora range of discount rates (the NPV profile) this problem becomes directly 
visible (see example in Figure 2-2). In this case the IRR methad can not be used, as it is not 
possible todetermine the actuaiiRR of the project. To avoid this error, the NPV profile should be 
sketch ed. 

10 

0 

(10) 

'-'= (20) 

(30) 

(40) 

(50) 

discount rate 

Figure 2-2 Example of astreamof cashflows returning more than one IRR. 
The cash flows are: $ (100), $ 400, $ (350). 

Modified rate of return 
An implicit assumption made when using the IRR for investment decisions, is that net positive 
cashflows are reinvested against the IRR (see example in Table 2-2). Namely, when using the IRR 
methad all cash flows are discounted using the IRR and, thus, to arrive at the FV all future cash 
flows are compounded using the IRR.25 But, as was shown in the previous section, the IRR has no 
relation with any "external" opportunity rates of return as it is purely "internal". That is, it only 
applies to the cash flowsof that specific project. This means that the positive cash flows can never 
be reinvested against the IRR. The sum of the future values of the project in the example is thus 
$ 1,801 (Table 2-1), insteadof $ 2,461 (Table 2-2). The yield is thus, 22 per cent, considerably 
less than the IRR of 35 per cent. This yield is called the modified rate of return (MRR). 

A problem is that the MRR is nota generally recognised profitability measure and as such can not 

25 Quirin, G. David and john C. Wiginton, Analysing Capita/ Expenditures: Private and Pub/ie Perspectives. Homewood: 
Richard D. lrwin lnc., 1981. 

10 



be used directly for investment decisions. The reason for this is that the IRR is more easily 
understood by business people. Nevertheless, the MRR can be used for assessing the exact 
profitability of the project. As such the MRR can give an indication about the sensitivity of the 
investment decision basedon NPV and IRR. 

2.3 Cost-benefit analysis 

2.3.1 Economie and social cast-benefit analysis 
As became clear in the introduction, there is a difference between ECBA and SCBA. Where ECBA 
analyses the project in termsof efficient allocation of scarce resources. SCBA analyses the project 
to what its contribution is to society's aggregate welfare, or in terms of equal distribution of the 
casts and benefits of the project. 

2.3.2 Economie cast-benefit analysis 
ECBA is concerned with analysing the profits (or losses) of the project for society (i.e., the national 
economy). The techniques for economie analysis are the same as applied for the financial analysis. 
Also the profitability measures are the same. An economie NPV (ENPV) and an economie IRR 
(EIRR) have to be calculated. 26 The methodology for an ECBA is, thus, the same as for the financial 
analysis. Wh at is different though, is the val uation of the casts and benefits of the project as has 
been shown in the lntroduction. lnstead of market prices, shadow prices have to be used. This 
because shadow prices are a better reflection of the real economie value of all casts and benefits 
for society as explained insection 1.2.2. The components for the economie analysis are almast the 
same as presented in Figure 2-1, only the values of the components have to be revalued to shadow 
prices. Therefore two extracomponentsof the feasibility study should be added: (1) Estimation of 
shadow prices and (2) the economie analysis. 

Financial analysis 
Chapter 8 

Project strategy and marketing 
Chapter 3 

l 
Project implementation 

Economie analysis 
Chapter 9 

Figure 2-3 Components of a feasibility study including an economie analysis. 
(sou ree: see Figure 2-1) 

26 Many different terms are used for this national profitability measure, the ENPV is referred to as the present social value 
(PSV) by Little and Mirrlees, while the UNIDO uses the term (discounted) net national value added (NNVA). 
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2.3.3 Estimating shadow prices 
Criticism 
There is quite a lot of criticism on the use of shadow prices for economie analysis of projects. One 
important criticism is that the estimation of shadow prices is purely based on rough assumptions 
about the national economy and pol icy. Even though it is recognised that shadow prices are a 
better measure for the economie value in the analysis. Therefore, the UNIDO suggest that only 
relatively simple adjustments should be made to the actual market prices, instead of constructing 
sophisticated theoretica! models and relying on doubtful assumptions. 27 Also should be carefully 
investigated for what topics shadow prices have to be estimated. The UNIDO states that: " ... 
adjustments would be recommended only for the most important items and the most apparent 
price distortions, which might affect the project considerably." 

Conversion factors 
The ratio between market price and shadow price is the conversion factor. A shadow price can be 
calculated by: 

shadow price = market price x conversion factor ( 2-3) 

Conversion factors can be specific for a particular commodity or general for major national 
sectors. lt is seldom necessary to calculate specific conversion factors. lt is also seldom possible to 
calculate them, because of lack of data and time. More often a more aggregate conversion factor is 
used for major national sectors. 

At the most aggregate level the standard conversion factor (SCF) is used. The SCF can be estimated 
based on the aggregate value of internationally traded goods relative to their dornestic value in 
dornestic prices. That is, there is a relation between the official exchange rate (OER), the shadow 
exchange rate (SER) and the SCF:28 

SCF =OER 
SER 

( 2-4) 

Or, as Little and Mirrlees state, the SCF is the inverse of the SER. lf an economy is characterised by 
tariff protection, import quotas, licensing, etc ... , than the SCF is less than one. This indicates that 
dornestic prices are overstated compared to the international prices, or in other words, the 
dornestic currency is over valued. This can beseen in equation (2-4). This is also reflected in the 
equation given by the UNI DO for the SER: 29 

Wh ere: 

SER= OER x [(M+Tm)+(X+Sx)] 
M+X 

• M = total value of imports (c.i.f.) 

• Tm = revenues from import taxes (e.g., import duties) 

• X = total value of exports (f.o.b.) 

• Sx = export subsidies (export taxes are negative subsidies) 

( 2-5) 

The SER should reflect an exchange rate that is determined by a market mechanism. A more 
simple approach given by the UNIDO is to use black market exchange rates, but this would be an 
overvaluation of the local currency. Or, to use a "tourist" exchange rate. The tourist exchange rate 
is the rate applied by commercial bureaux de change. 

The SCF is used in cases where it would require too much work to determine a specific 
conversion factor for an item with no significant impact on the analysis 

lt is thought to be the responsibi I ity of national planning bureaux, national banks, mi nistri es of 

27 UNIDO, Manual for Evaluation of Jndustrial Projects, New York: Uniled Nations, 1980. 
28 Kuyvenhoven, Arie and L.B.M. Mennes, Cuidelines for Project Appraisal, The Hague: Directorale General for 

International Co-operation, 1989. 
29 U NI DO, Manua/ for Evaluation of Jndustrial Projects. New York: Uniled Nations, 1980. 
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economy, etc ... , todetermine SCF for the major economie sectors. 

Two alternative methods 
In general two alternative methods are recognised for CBA.30 One, the method following the Little 
& Mirrlees and Squire & van der Tak (hereafter referred to as LMST method) which is used by the 
World Bank. Two, the method proposed by the UNIDO. In principal the two methods are the 
same. The difference is that LMST defines net benefits for society as "uncommitted income in the 
hands of the government", valued at border prices/ 1 whereas the UNIDO defines net benefits 
based on "private consumption at damestic shadow prices". Following one of UNIDO's 
definitions, net benefits are defined as private consumption units at the critica! income level (i.e., 
poverty line) valued at damestic shadow prices expressed in local currency. What it means is that 
according to the UNIDO consumption (by society in generall is more important than investment 
(savings) in the LMST method, of net benefits. Or, in other words, the UNIDO attaches more 
importance on the distribution of benefits between contemporaries than on development in the 
long run like Little and Mirrlees. 

As will beseen in subsequent sections, the basis for estimating a shadow price for tradables (and 
traded parts of non-tradables) is its border price. In the LMST this border price is expressed in 
foreign exchange values, that is, the national currency is used, but to convert foreign exchange 
quotations the OER is used. In the UNIDO method foreign exchange values are converted in 
damestic values using the SER. According to lrvin32 this last step is redundant, because the actual 
difference between LMST and UNIDO is OER divided by SER, a constant. He therefore advocates 
the LMST method, because the extra step involved in the UNIDO method is an extra step based 
on (doubtful) assumptions while there is no difference in outcome of the analysis. A project 
profitable using LMST will also be profitable using the UNIDO method. This is not completely 
true though, as could be seen in the previous section. In the LMST method, items of which the 
market price is thought to be good reflection of the economie value are revalued with the SCF. 
The necessity for this revaluation lies in the fact that all items are valued in border prices in 
foreign exchange values (by applying the OER) and thus, to be consistent all items for which no 
specific shadow price is determined have to be revalued toborder price equivalents with the SCF. 
lt is clear that also for the LMST method a SER has to be determined. What lrvin is right about is 
that the difference between LMST and UNIDO a constant is. This because, as will be explained 
later, also non-tradables, like Iabour for which a domestic market price is used as the shadow 
price, will be revalued toa border price equivalent using the SCF. 

Tradable versus non-tradable goods and services 
For economie analysis goods and services are divided in tradables and non-tradables. Tradable 
goods are goods that are traded on the international market This also includes domestically 
produced goods that could enter international trade, but are not actually traded. Non-tradable 
goods or services never enter international trade, because of prohibitive restrictions or their very 
nature.33 An important distinction between tradables and non-tradables is that tradables have an 
alternative souree of supply to damestic production (imports) and an alternative outlet to the 
damestic market (export). 

Tradables 
The term tradable (or traded good) can be derived from the fact that the opportunity cost its border 
price is. That the border price a better reflection is of the economie price of the good than its 
market price is j ustified by the fa ct that it is assumed that the world market is Ie ss distorted than 
the domestic market World market prices are less affected by distortions, imperfections and 

3° Kuyvenhoven, Arie and L.B.M. Mennes, Guidelines for Project Appraisal, The Hague: Directorale General for 
International Co-operation, 1989. 

31 The term border price can bedefinedas the price of a good just befare entering the country (i.e., it has arrived in a port 
of entry, but did notpass customs yet) in case of imported goods, or the price of a good justafter it has left the country, but is 
not yet shipped in case of exported goods. 

32 lrvin, George, Modern Cast-Benefit Analysis: an Introduetion to Financial, Economie and Social Appraisa/ of 
Development Projects. London: The MacMillan Press Ltd., 1978. 

33 lrvin, George, Modern Cast-Benefit Ana/ysis: an Introduetion to Financial, Economie and Social Appraisa/ of 
Development Projects. London: The MacMillan Press Ltd., 1978. 
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intervention prevailing on the damestic market. lf a country produces and trades to its own best 
advantage, the border price of traded goods wi 11 be equal to the shadow price for all traded goods, 
because it represents the correct opportunity costor benefit of using or producing a traded good. 

A tradable can be: 
1. An imported input in a project. The damestic market price of an imported good is composed of 

the following components: c.i.f. price; import tariffs; "other" costs, for example port handling, 
local transport, distribution, etc .... Tariffs, though being a cost for the project, are subtracted 
from the market price as they are no co st for the national economy. lt is on ly a transfer of 
money from the project to the government. The "other" costs are non-traded services and have 
to be, as will be explained in the next section, decomposed in tradables, Iabour and capita! 
services. The shadow price for an imported input is thus, c.i.f. border price plus the shadow 
price of other cost. 

2. An output of the project that is (also) exported. The economie benefit is now its f.o.b. border 
price. In this case "other" costs have to be subtracted. 

3. A locally available input in a project. In this case the effects of using the input can be: 

- Inputs that are presently (also) imported, in which case the alternative supply of these inputs 
would be import and thus, the shadow price should be basedon c.i.f. border price; 

- Inputs that are presently (also) exported, in which case the alternative use of these inputs 
would be export and thus, the shadow price should be based on the f.o.b. border price; 

- Inputs are neither of the above, in which case the shadow price should be based on the 
damestic market price; 

- Inputs are both of the first two possibilities, now the lower should be taken, else the real 
economie value would be overstated. 

4. An output of the project that is sold on the local market. The alternative supply of local 
production is import. The opportunity benefit is the costof imports, shadow price of the output 
is equal to that of an imported input. 

How a certain good should be valued (or under which classification as mentioned above it falls) 
depends on what the effect of using or producing that good has on the trade balance. 

Non-tradables 
Tradables are valued at border prices in the LMST system, to be consistent, non-tradables must be 
measured in the same unit of measurement. Border prices are often directly available from 
national accounts or international trade statistics. But, in the case of non-tradables it is not possible 
to find directly a border price, by definition. Estimating shadow prices for non tradables depends 
on the nature of the non-tradables as they can be:

34 

1. An output of the project which: (a) Is not sold (e.g., health services, education, etc ... ), in which 
case it becomes very difficult to establish the actual casts orbenefits for society of the project. 
{b) Is sold in which case the market prices revalued with a conversion factor to a shadow price 
might be a fair approximation of the economie price. 

2. An input in the project where: (a) Project input demand can be met by an increase in damestic 
production, in this case the shadow price is the unit resourcecostof increased production. To 
arrive at these costs, the non-traded good is broken down in tradable parts, Iabour and capita! 
services. (b) Project input demand can not be met by increased damestic production. In this 
case, consumption of this input by another user has to be reduced. The shadow price of this 
non-tradable good equals the resource costs of the benefits foregone by others. In the long run, 
demand for non-tradable inputs will usually be met from increased damestic production. 
Situation 2b is usually a short-term phenomenon, resulting from the inability to increase 
capacity at short notice. 

Non-tradables have to be decomposed in a tradable part, Iabour and capita! services. That is, 
decomposed in termsof money value. Now it is possible todetermine for each component of the 
non-tradable a conversion factor and in this way campose a conversion factor for the non-traded 

34 Kuyvenhoven, Arie and L.B.M. Mennes, Cuidelines for Project Appraisal, The Hague: Directorale General for 
International Co-operation, 1989. 
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good or service. 

Labour 
In an economy with full employment, the market wage rate can be considered a good indication 
of the opportunity casts of Iabour. However, especially developing countries are characterised by 
substantial unemployment.35 Therefore, like prices for goods and services, wages must be revalued 
to the shadow wage rate (SWR). The argument for this is that for example legal minimum wages or 
unions claim higher wages than normally would be determined by the Iabour market with high 
unemployment figures. To estimate the SWR an extensive Iabour market survey is normally 
required. In many cases, though, the SWR can be based on the agricultural output foregone in the 
areas close to the project site. This is based on the assumption that Iabour is extracted from the 
agricultural sector and placed in the project. 36 That Iabour is extracted from the agricultural sector 
is usually most valid for unskilled Iabour, but in many urban areas in developing countries many 
unskilled workers arealso active in the informal sector. As this informal sector plays an important 
role in the supply of all kinds of basic consumer goods in many developing countries, it can also 
be argued that the SWR should be basedon output foregone in the informal sector. 

Shadow wages and salaries for skilied workers are usually better reflected by the actual paid wages 
and salaries. This is basedon the assumption that in many developing countries skilied Iabour is 
notabundant and, hence, that a situation exists of near full employment. The consequence is that 
the SWR of skilied Iabour is the price other employers are willing to pay for skilied Iabour, that is, 
the market wage rate. To be consistent the market wage rate for skilied Iabour has to be revalued 
toa border price equivalent using the SCF. 

Shadow discount rate 
Also dornestic capital markets in developing countries are aften highly imperfect and distorted. 
Hence, the interest rates prevail ing he re are an imperfect measure for the rate of return used in 
ECBA. Therefore, a shadow discount rate (SDR) has to be estimated The SDR should reflect the 
value that society attributes to future casts and benefits. 

Estimating the SDR is not easy. In practise the estimation may be basedon a representative sample 
of public sector projects from which the EIRR might be inferred. The same procedure can be 
applied to private projects if it is believed that the IRR measured in efficiency prices of a marginal 
project in the private and public sector arenottoa different. 

When a country is a net importer of capital, like most developing countries, the SDR should at 
least be equal to the real interest rate on a laan from abroad. That is, the most expensive laan a 
country is willing to accept. A rule of thumb, or when previous estimates are absent, is that an 
SDR of 10 to 12 per cent in constant prices may betried first and subsequently adjusted if more 
information is obtained. Most developing countries show an SDR between 8 and 15 per cent. 37 

In practise the SDR could be based on the EIRR of similar projects, or on the actual interest rates 
on long term loans on the international capital markets. 

2.4 Social cost-benefit analysis 

2.4.1 The need for social cast-benefit analysis 
Like already mentioned above, ECBA is concerned with the efficient allocation of scarce resources 
as the sole criterion for project appraisal. However, an important issue for government 
development policy mayalso be the distribution of the benefits. This income distribution can be 
the distribution between investment and consumption, or between poor and rich (i.e., between 
social groups and between regions). 

35 Lemmens, A.M.C., Feasibility Studies (iecture notes 1683). Eindhoven: Eindhoven University ofTechnology, 1994. 
36 Kuyvenhoven, Arie and L.B.M. Mennes, Guidelines for Project Appraisal, The Hague: Directorale General for 

International Co-operation, 1989. 
37 Kuyvenhoven, Arie and L.B.M. Mennes, Guide/ines for Project Appraisa/, The Hague: Directorale General for 

International Co-operation, 1989. 
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Two questions are posed with respect to equity and project appraisal: 38 The first question has to do 
with the importance attached to the issue of changing income distribution by the government. 
Should project selection be used as an instrument to be concerned with income distribution? This 
will generally depend on the achieved level of income and existing differentials, and on 
instruments available to change it. The second question has to do with how to integrate 
considerations of equity combined with efficiency in project appraisal. How important are special 
target groups among the projeet's beneficiaries? Considering this it is decided that for the 
proposed project no SCBA will be performed as there are no special target groups among the 
projeet's beneficiaries. The question whether project selection should be concerned with issues of 
income distribution is more a question to be answered by the government and is, therefore, more 
applicable to large public projects. In these cases the government can make a choice between an 
increase in welfare at present through distribution of benefits and an increase of welfare in the 
future through economie development by investing. 

Another reasans why SCBA is omitted, is that for estimating shadow prices for SCBA, weights have 
to be given to the relative importance given to certain development objectives (e.g., income 
distribution between poor and rich, creation of Iabour, etc. .. ). Giving weights to these issues is 
also more a job for the government than for a private entrepreneur. 

2.5 Sensitivity analysis 

To check the reliability of the data used for bath financial analysis and CBA, a sensitivity analysis 
must be performed.39 The importance of a sensitivity analysis lies in the fact that an analysis of the 
project (bath financial and economie) is to a large extent based on assumptions and 
approximations. The variables in project appraisal could be (and aften are) subject to changing 
development pol i ei es in many countries. Therefore, after working out a base-case scenario of the 
project, the effects of changing some of these variables on the project should be analysed. The 
result of the sensitivity analysis is that can be shown how strong the base-case scenario is. Or, in 
other words, what the margin of error is for the outcome of the base case-scenario to remain the 
sa me. 

Same of the variables or government pol i ei es in project appraisal could be subject to sensitivity 
analysis are the discount rate, market share, import tariffs (protection policy), environmental 
pol icies, etc. ... 

To analyse the effects of changes of these variables, scenarios could be formulated. Results of 
analysing a worst and a best case scenario could provide information what will happen with the 
project under certain extreme conditions. Again, this gives an indication what the margin of error 
for the project is. lf in combination with these scenarios an analysis is made of the national 
development policies, it can be estimated how big the probability is that these scenarios actually 
will happen. 

2.6 lnflation in project appraisal 

2.6.1 lgnoring inflationary effects 
Special attention should be given to the role of intlation in project appraisal. In many developing 
countries intlation is substantial and has a strong influence on several important items of project 
appraisal. Items like interest rates, discount rate, exchange rates, price increases of bath inputs and 
outputs, etc. ... The general rule is that if inputs and outputs are affected by the same intlation rate 
(i.e., relative prices remain the same), intlation can be ignored in the analysis, as prices of inputs 
and outputs increase with the same rate and, thus, nullify the inflationary effects.40 In this case all 
future casts and benefits should be valued at presently prevailing prices. 

38 Kuyvenhoven, Arie and L.B.M. Mennes, Guidelines for Project Appraisal, The Hague: Directorale General for 
International Co-operation, 1989. 

39 Lemmens, A.M.C., Feasibility Studies (lecture notes 1683). Eindhoven: Eindhoven University ofTechnology, 1994. 
40 Behrens, W. and P.M. Hawranek, Manua/ for the Preparation of lndustrial Feasibility Studies, Vienna: UNI DO, 1991. 
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lt should be noted though, that the ruling market interest rates are also affected by the inflation 
rate and, thus, when ignoring inflationary effects, the interest rates should be adjusted to nullify 
this effect. The interest rate contains an inflation premium that is nat easy to estimate. 41 

Also OERs are affected by inflation. In periods of high inflation relative to other countries, 
inflation devaluates local currency. This, however, depends strongly on the exchange rate policy 
of the government. How the exchange rates are influenced by the inflation could be examined by 
analysing the past trends of bath inflation rate and exchange rate. 

2.6.2 lncluding inflationary effects 

lf in the analysis the effects of inflation are included it should be either be done by increasing all 
prices of inputs and outputs annually with the inflation rate, or the equations for the NPV should 
be adjusted. The equation becomes: 

( 2-6) 

Wh ere: 
• f = inflation rate 

• i = interest rate (including the inflation premium) 

In this case a problem is to estimate an appropriate inflation rate for the future years. As it is hard 
to predict what the inflation will be-the chance that inflation will increase is as big as the chance 
that it will decrease-, it is the rule to keep the inflation rate constant during the lifetime of the 
project. 

41 
Anderson, LeeG. and Russell F. Settle, Benefit-Cast Ana/ysis: a Practical Guide. Delaware: Lexington Books, 1977. 
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OF THE PROJECT 



3. MARKET ANALYSIS AND MARKETING CONCEPT 

3.1 The product 

3.1.1 Pipe fittings defined 
With pipe fitting in this report is meant a coupling in a pipeline. Pipelines are pipelines for water 
supply, made of galvanised steel pipes in the range of 1/2" up to 4". This implies that pipe fittings 
are of cast iron, and more specific malleable cast iron. Cast iron because of the complex shape of 
the pipe fitting which is more difficult to produce by machining. Malleable cast iron because of 
the required machinability for threading and dynamic load that a pipeline has to endure. 
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Figure 3-1 Some types of pipe fittings. 

The idea of Mr. Kishimbo is to examine the feasibility of producing pipe fittings for plumbing 
purposes, mainly inside buildings. This means the use of pipelines for cold and hot water 
distribution and waste water drainpipes. 

3.1.2 Materials for pipe fittings 
In Tanzania pipes for water distribution inside buildings are made of galvanised steel and 
subsequently, pipe fittings are made of galvanised malleable cast iron. In the Netherlands, capper 
is used for this purpose. Capperisnot used in Tanzania, nor is it expected that it will be used in 
the near future, because it is too expensive. 42 Capper is only used in some cases for the 
conneetion between the water supply system and the sanitary appliance. 

For larger diameter pipelines for the main water distribution, PVC or polyethylene might be used, 
but this is not the case inside buildings. These PVC and polyethylene pipes and attachments are 
produced locally. 

For waste water drainpipes either PVC, cast iron, or galvanised steel is used. For diameters up to 
2" usually galvanised steel is used.43 Cast iron waste water pipes and fittings, with a diameter of 
100 mm and bigger, are produced in Tanzania, in Arusha.44 These pipes and pipe fittings are 

42 
source: Mr. Kishimbo; Mr. Chegella, quantity surveyor of Herkin Builders Ltd.; and Mrs. Makileo of the National 

Construction Council (NCC). 
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43 
source: Mr. Chegella, quantity surveyor of Herkin Builders Ltd. 

44 sou ree: Dr. Runyoro of the university of Dar es Salaam. 



made of grey cast iron and are nat suitable for sanitary water supply. 

Malleable cast iron pipe fittings are currently nat produced in Tanzania, all pipe fittings are 
. d 45 1mporte . 

3.2 The market for pipe fittings in Tanzania 

3.2.1 Users of pipe fittings 

The consumers of pipe fittings are in genera!, of 2 kinds: One, the (civil engineering) contractors 
whoare involved in the forma! sector of the building industry. Two, the people who build houses 
or little workshops for themselves in the informal sector. This informal sector is a considerable part 
of the total building market, responsible for up to 60 per cent. 46 The suppliers for bath the forma! 
and informal sector are mainly the numerous wholesale and retail shops in building materials and 
hardware (hereafter referred to as hardware shops). 

How much use is made of pipe fittings in the informal sector is hard to estimate. Statistica! data 
concerning volume of buildings orbuilding materials used in the forma! sector is hardly available, 
let alone for the informal sector. 

3.2.2 Distribution channels for building materials 
The channels through which building materials, and thus pipe fittings, are distributed from 
manufacturer to end-user is nat directly clear. The principle is simple though. Everyone can 
purchase the materials directly from the factory gate, bath individuals and wholesale and retail 
shops. Hardware shops are mostly solely retail or a combination of wholesale and retail. Take 
PIPECO (see section 3.4.1) as an example: PIPECO is a manufacturer of galvanised steel pipes for 
plumbing purposes. Customers of PIPECO are the wholesale and retail shops, large and small 
contractors, as wel I as individuals.47 The target group for the market is, thus, widely spread, and is 
nat limited to the wholesalers. 

3.3 Methodology for the market survey 

3.3.1 Imparts of pipe fittings 
As already mentioned before, all pipe fittings are currently imported. There is no local production. 
The total market for pipe fittings is therefore supplied by the imparts and, hence, could be 
determined by investigating the import of pipe fittings. 

However, since 1985 internationaltradeis liberalised, which has the consequence that everybody 
is allowed totrade whatever he likes. Between 1972 and 1985 there was only one, state owned, 
importer and supplier of building materialsin Tanzania, BHESCO (Building Hardware & Electrical 
Supplies Company). BHESCO was nat able to provide any data concerning imparts of building 
materials, due to an administrative mess.48 

Nowadays there are numerous importers of building materials. Visits tosome hardware shops49 in 
Dar es Salaam revealed that even relative little shops sametimes import pipe fittings themselves. 
Imparts come from Dubai,50 India, and China. 51 As it is hard to estimate how many shops take 
care of their own imparts and in what quantity, data concerning impartscan therefore nat directly 
be found through the importers. 

45 source: Mr. Kishimbo and several of the owners of visited hardware shops. 
46 

Source: Mrs. van Egmond de Wilde de Ligny of the Eindhoven University of Technology; and Mr. Kimati, head of 
information department of the Building Research Unit (BRU), Dar es Salaam. 

47 source: Mrs. Ndunguru, from the marketing department of PIPECO. 
48 source: Mr. Kiaratu, marketing manager of BHESCO. 
49 Amongst others: Seifi Househeld Stores (India Streel, Dar es Salaam); Hakimi General Merchants (Zaramo, Street Dar 

es Salaam); Hardware Store Ltd. (Swahili Streel, Dar es Salaam); Sayyada (Swahili Street, Dar es Salaam); Microcity Ltd. (India 
Streel, Dar es Salaam). 

50 There are no manufacturers in Dubai, but traders in Dubai import themselves from China or India. 
51 source: Mr. Shabbir, shop owner of Hak i mi General Merchants, Zaramo Streel, Dar es Salaam. 
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Another souree for data concerning imports is Customs Department Customs Department keeps 
records of all imports into Tanzania. Problems here, though, are of two kinds: One, according to 
head of the statistica! section of Customs Department, data is not reliable, because of processing 
errors and bad data recording. Two, data is not specified enough todetermine the market for pipe 
fittings as defined in section 3.1.1. Data on imports is sorted according to the SITC52 code. The 
SITC code for pipe fittings is 678500, this is described as "Tube and Pipe Fittings of Steel or Iron", 
so these include tube fittings and pipe fittings. What is defined as tube fitting and what as pipe 
fitting is not further specified. Nor is it specified what the imported volume of tube fittings is and 
what of pipe fittings. Also it is not possible todetermine what the quantity of imports is of a tube 
or pipe fitting specified to material (i.e., steel or the different types of cast iron). 

3.3.2 The use of pipe fittings 
Another possibility is to make an estimate of the volume of pipe fittings used locally. The estimate 
of the total market volume for pipe fittings can be based on the salesvolume of galvanised steel 
pipes53 and an estimate of the humber of pipe fittings used per metre of pipe. The assumption is 
made that the estimate of number of pipe fittings per metre of pipe, can be derived from bills of 
quantities. lf possible, this will be checked against sales and import data from the hardware shops. 
This method seems. viable, because galvanised steel pipes are produced locally by only one 
producer, and there are only few imports. Using this method implies that the assumption must be 
made that all galvanised steel pipes from the local manufacturer, are actually used for plumbing. 
This remains arbitrary, but if used for other purposes, it seems likely that pipe fittings are also 
applied. 

3.4 Determining the market volume 

3.4.1 Sales volume of galvanised steel pipes 
The local manufacturer of galvanised steel pipes is PIPEC0.54 The salesvolume of galvanised steel 
pipes from PIPECO is presented in Appendix A-1. PIPECO produces pipes with a diameter of 1/2" 
up to 3". Pipes of larger diameters are all imported. 

Data on salesvolumes are local sales only. PIPECO has been an exporter of this kind of pipes to 
the neighbouring countries in East Africa. Not in recent years however, because of problems with 
supply of raw materials, "politica!" problems in Rwanda and Burundi, as wellas the splittingup of 
theEast African Community in 1987.55 

There is some import of pipes, mainly by the larger (foreign) building contractors and some of the 
shops.56 According to the hardware shop owners, pipes are imported in case of supply difficulties 
from PIPECO. Otherwise, because of import duties, imported pipes are more expensive and 
although the quality of imports is better, galvanised steel pipes are purchased at PIPECO. These 
supply difficulties from PIPECO arise amongst others because of problems with supply of raw 
materials and electricity. lt is estimated that at least 90 per cent of all pipes come from PIPECO. 57 

Therefore, the total market of galvanised steel pipes will be estimated on the sales of PIPECO plus 
10 per cent. Appendix A presents the tables with sales of PIPECO, the specification of the pipes 
and sales of PIPECO converted into metres of pipe. Table 3-1 presents an estimate of the total 
market for galvanised pipes in Tanzania for 1987 to 1995. The total market is sales of PIPECO 
a dj usted with 10 per cent for imports. 

s2 Standard International Trade Classification, as defined by the UNCTAD. The SITC is code is the old system, it has been 
replaced by the Harmonised Code, but this has not yet been fully implemenled at Customs Department 

B). 

53 These steel pipes are made according to British Standard 1387/1967, "light" pipes (class A), and "medium" pipes (class 

s4 PIPECO, Dar es Salaam. PIPECO is a division of Aluminium Africa Ltd. 

ss The members of theEast African Community are Tanzania, Kenya, and Uganda. In 1996 it has been re-established. 

sG source: Mr. Shabbir, shop owner of Hak i mi General Merchants, Zaramo Streel, Dar es Salaam. 

Sl source: Mr. Bhaloo of Armstrong & Duncan Chartered Quantity Surveyors, Maktaba Streel, Dar es Salaam; and Mr. 
Kamugisha of ARDHI lnstitute, Dar es Salaam. 

22 



Table 3-1 Total market for galvanised steel pipes in Tanzania in roetres of pipe. 
si ze 1987 1988 1989 1990 1991 1992 1993 1994 51 1995 51 

1/2" 325,288 220,263 272,868 348,280 346,112 363,491 369,801 94,916 155,359 
3/4" 445,642 248,487 279,698 327,786 375,163 336,665 301,473 44,858 141,739 

1" 219,306 80,718 103,886 129,042 132,167 122,016 108,167 47,221 48,397 
1 1/4" 75,730 47,858 49,060 70,305 91,790 89,668 88,265 31,641 46,856 
1 1/2" 128,420 45,769 64,542 90,809 111,770 99,133 1 15,408 49,423 56,914 

2" 81,357 31,898 61,530 62,989 74,687 59,360 70,892 36,772 39,251 
2 1/2" 16,945 5,816 11,213 9,418 13,883 16,426 12,423 14,267 5,915 

3" 42,919 9,829 21,464 25,863 38,486 33,835 26,456 1 1,385 12,955 
4" a) 75,768 39,179 49,029 60,388 67,171 63,570 61,998 18,748 28,784 
total 1,411,374 729,817 913,288 1,124,880 1,251,230 1, 184,165 1,154,883 349,229 536,169 

(source: Appendix A-3) 

al Estimate for 4" pipes is basedon the fact that 4" pipes are 5.37 per cent of total used pipes in the bil Is of quan'tities. 
bi For an explanation about the low market v,olumes in 1994 and 1995 see section 3.4.3. 

3.4.2 Number of pipe fittings per metre of pipe 
The next step is to make an estimate about how many pipe fittings are used per metre of pipe. Th is 
is done by examining a number of bills of quantities. These bil Is of quantities consist of large lists 
of building materials required for a specific building project. The lists are prepared based on 
drawings of the building, and are divided in different sections. The section this research is 
concerned with is the civil engineering and plumbing section. In this section per size is specified 
how many metres of galvanised steel pipes and what pipe fittings (i.e., size and type) are required. 
A problem here is that the quantities stated in the bills of quantities are based on drawings and, 
therefore, do nat reflect the actual usage. Experience has learned that in practice approximately 20 
to 30 per cent more is used than mentioned in the bills of quantities. 58 The estimate will be 
adjusted with 20 per cent, because it should also be considered that these bills of quantity are 
only for buildings. Galvanised pipes used for other purposes are nat included. These purposes 
could even be fencing of an outside stairs. In these cases the number of pipe fittings used per 
metreis likely to be less than for plumbing purposes. 

A total of 10 bills of quantities is examined, for 3 types of buildings: (1) low cast residential 
buildings; (2) medium to high class residential buildings; and (3) office buildings. 

Low cast housing is assumed to consist of bath authorised and unauthorised buildings. The 
unauthorised buildings are estimated to be 70 per cent of the total building market. 59 For the 
authorised houses a building permit is issued (see Table 3-2). Data for the low cast housing does 
nat come from a bill of quantities because there are none. lnstead it is based on an estimate of Mr. 
Kishimbo. 

Table 3-2 Number of building permits issuedinDar es Salaam in 1995. 
group official classification number share share of total market a 

low cast residential buildings high density residential 320 60.2% 18.1% 
medium to high cast medium density 107 26.1% 7.8% 
residential high density 32 
office offices and industrial 25 13.7% 4.1% 

institutional bi 48 
total 532 100.0% 30.0% 
(source: Mr. Nygmete, Chief Building lnspector, Dar es Salaam City Council.) 

al Calculations fortotal market arebasedon the assumption that unauthorised low cast buildings amount up to 70 per cent 
of the total market. 
bi lnstitutional buildings are schools, hospitals, government buildings, etc. 

58 source: Mr. Kishimbo; Mr. Kamugisha, Chartered Quantity Surveyor of the ARDHI institute. 
59 Ndatulu, T.S. and H.B. Makileo, BRU Working Report 65: Housing Cooperations in Tanzania. Dar es Salaam: Building 

Research Unit, 1989. 
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The assumption is made that low cost housing makes up to 88.1 per cent (70 plus 18.1 ), medium 
and high class residential 7.8 per cent, and office and institutional buildings 4.1 per cent of the 
total building market 

The number of pipe fittings per metre of pipeis calculated as the weighted average of all projects. 
Weights are given according to assumed percentage of total building market lt thought to be 
necessary to use weighted averages, because all available data is about offices or residential 
buildings, only one estimate is made about low cost housing, while this is a substantial part of the 
market, as already mentioned before. The estimate on percentage of each group of buildings is 
based on the above mentioned report (see footnote 59) and data on number of building permits 
issued in 1995 (see Table 3-2). Appendix A-5 presents the findingsof the bi lis of quantity. Table 3-
3 presents a summary of all examined projects. Table 3-3 presents the number of pipe fittings per 
metre of pipe for selected pipe fittings. 

Table 3-3 Number of pipe fittings per metre of pipe. 
1/2" 3/4" 1" 1 1/4" 1 1/2" 2" 

elbow 1.941 1.494 1.798 0.012 0.014 0.018 
tee 1.853 1.494 0.911 0.020 0.020 0.041 
hexagonal nipple al 1.853 1.494 0.911 0.020 0.020 0.041 
socket al 0.926 0.747 0.456 O.ülO 0.010 0.020 
reducer al 0.618 0.498 0.304 0.007 0.007 0.014 
bend 0.195 0.140 0.114 0.110 0.104 0.127 
uni on 0.267 0.373 0.472 0.030 0.014 0.008 
(sou ree: Appendix A-5) 

al Estimates for hexagonal nipple, socket and reducer are made by Mr. Kishimbo. 

3.4.3 Market forecast 
The market forecast for pipe fittings will be based on the sales forecast of galvanised steel pipes. 
This because of the methodology used (determining the market of pipe fittings through sales of 
galvanised pipes and the number of pipe fittings used per metre of pipe), the sales of pipes is here 
the only variabie factor over the years. 

The years 1994 and 1995 are excluded from the analysis as they are assumed to be not 
representative for the market of galvanised steel pipes in Tanzania. First, because of the general 
economie malaise in Tanzania, economie activity declined seriously as a reaction on the 
presidential electionsin 1995.60 lt is a known fact that the construction sector follows the trends in 
economie activity to a larger extent 61 As well as that a decline in economie activity has its 
influence on operations of parastatals like PIPECO. For example, more problems with supplies of 
raw materials ànd less available funds for modernisation of the production process. Secondly, 
because of the trade liberalisation policy more pipes are imported last years, caused by the low 
quality of the PIPECO products and supply problems of PIPECO because of continuing problems 
with supplies of raw materials and electricity. 

The forecast can be based on an extrapolation using a simple linear regression. The equation for 
the linear regression is: 

Y = ax +a 
Wh ere: 
• Y = dependent variable: metres of pipe sold 

• X = independent variable: year X 

• a = slope of the I ine: rate of increase (or decrease) of sa les 

• b = Y-intercept: salesvolume in year 0 
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60 source: Mr. Kishimbo; and Mr. Bhaloo of Armstrong & Duncan Chartered Quantity Surveyors. 
61 source: Mrs. van Egmond de Wilde de Ligny, of the Eindhoven University of Technology. 
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The results of the regression analysis are presented in Appendix A-4. A further elaboration on the 
methodology used for the linear regression is given below Appendix A-4. 

The regression analysis shows that for all sizes, except for the 3/4" and 1" galvanised steel pipes, 
the market is increasing, denoted by a positive value of a (see Appendix A~4) These results should, 
though, be used cautiously. As is indicated by the low values of r2

, the coefficient of 
determination, the linear relation between X and Y is nat very strong. Take the 3/4" pipes as an 
example: r2 is 0.04, meaning that the supposed linear relation between X and Y explains only 4 
per cent of the variation of Y. Therefore it might be more useful to apply a more simple method. 
That is, to use the averagesales of galvanised steel pipes between 1987 and 1993 todetermine 
the market The averagesales of pipes is presented in Table 3-4. 

Using the sales of galvanised steel pipes as a basis means that it doesnotshow directly the market 
forecast for each type of pipe fitting. The analysis might, therefore, deviate from the actual future 
market situation. 

Table 3-4 Averagesales of galvanised steel pipes in metres in Tanzania between 
1987 and 1993. 

si ze 
1/2" 
3/4" 

1" 
1 1/4" 
1 1/2" 

2" 
2 1/2" 

3.4.4 Total market volume 

3" 
4" 

Total 

average sales 
320,872 
330,702 
127,900 

73,239 
93,693 
63,245 
12,303 
28,408 
59,586 

1,109,948 

Now the two variables (sales volume of pipes and use of pipe fittings per metre of pipe) are 
known. The total market for pipe fittings can be estimated by multiplying metres of pipes sold 
with number of pipe fittings per metre of pipe. Table 3-5 presents the total market for selected 
pipe fittings in Tanzania. 

Table 3-5 Total market of selected pipe fittings in Tanzania in number of pipe fittings. a> 
type 1/2" 3/4" 1" 1 1/4" 1 1/2" 2" 

elbow 778,408 617,780 287,522 1,097 1,674 1,458 
tee 743,101 617,643 145,668 1,831 2,312 3,220 
hexagonal nipple 743,101 617,643 145,668 1,831 2,312 3,220 
socket 371,551 308,821 72,834 916 1,156 1,610 
reducer 247,700 205,881 48,556 610 771 1,073 
bend 78,254 57,721 18,282 10,038 12,220 10,014 
uni on 107,112 154,362 75,475 2,750 1,663 639 
total 3,069,227 2,579,850 794,006 19,074 22,106 21,235 
total number of pipe fittings 6,505,498 
ai The market volume is adjusted with 20 per cent to provide for under-estimation in the bi lis of quantities as mentioned in 
section 3.4.2. 

3.4.5 Imparts and sales of hardware shops 
lnformation on imparts or sales of hardware shops is difficult to obtain. When asking for this 
information, the reply is usually that no records are kept of sales or imports. The owners seem 
reluctant to give this kind of information, as they probably do have to keep some sart of 
administration for tax reasans according to Mr. Kishimbo. 

The hardware shop owner of Microcity Ltd. gave an approximation of annual sales of some types 
of pipe fittings (see Table 3-6). The sales of 1 1/4" and 1 1/2" pipe fittings is approximately 10 per 
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cent of sales of the 1/2" and 3/4" pipe fittings. Larger diameters aresoldeven less. 

Table 3-6 Annual sales of selected pipe fittings of Microcity ltd. 

elbow 
tee 

type 

hexagonal nipple 
uni on 
plugs 
socket 

1/2" 3/4" 
6,000 
6,000 
3,600 
1,200 

600 
600 

(source: Microcity Ltd, India Street, Dar es Salaam.) 

6,000 
6,000 
3,600 
1,200 

600 
600 

1" 

3,000 
3,000 
1,800 

600 
300 
300 

The owner of Seifi Household Stores Ltd. gave the estimation that about 80,000 3/4" elbows are 
sold annually. 

Table 3-7 presents the imparts of the Hakimi General Merchants hardware shop. The imparts were 
done in 1994, but the pipe fittings were still sold in December 1995. The import of 240,000 1/2" 
elbows was said to be a mistake, but had to be more or less the same as the 3/4" elbows. 

Table 3-7 lmports of Hakimi General Merchants in 1994. 
type 1/2" 3/4" 1" 1 1/4" 1 1/2" 2" 3" 4" 

elbow 240,000 27,000 7,500 1,800 740 96 36 24 
tee 32,000 14,200 9,800 458 425 424 24 
socket 45,000 7,200 2,600 120 100 
(source: Mr. Shabbir of Hak i mi General Merchants, Zaramo Streel, Dar es Salaam.) 

Although the data from the hardware shops is very limited, it does not give an indication that the 
market estimate made in this chapter is wrong. The sales of 80,000 3/4" elbows of Seifi Household 
Stores is al ready 13 per cent of the total estimated market of 3/4" elbows. Seiffi Houshold Stores is 
known as the biggest wholesale and retail shop in Dar es Salaam and is therefore also an 
important supplier of many other shops in and outside Dar es Salaam.62 

3.5 Projected sales volume 

3.5.1 Product range 

There are a great number of types of pipe fittings in different sizes. The International Organisation 
for Standardisation found more than 2,000 types in different sizes in the different national 
standards. 63 Looking ahead at the production process, for the core making and moulding process a 
pattern is required to reproduce the cores and moulds. -For each type and size of pipe fittings a 
pattern is required, a pattern is a costly part of the equipment, between TSH 6,700,000 and TSH 
13,400,000 per pattern. 64 lt becomes, therefore, necessary to select a range of types and sizes of 
pipe fittings that should be produced by the project. This range can be extended in course of the 
projeet's lifetime. 

The choice for the types and sizes tostart producing is based on the "popularity" of a pipe fitting. 
In this case it is easy to choose, both from the bills of quantities and from visits to the hardware 
shops it is clear that the smaller si zes, 1/2" and 3/4", to a lesser extent 1 ", are sold mostly. 
Specified to type: elbows, bends, equal tees, plugs, nipples, and soekets are sold most 
frequently. 65 

The following product range is selected by Mr. Kishimbo to start producing: elbow, equal tee, 
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62 source: Mr. Kishimbo and several of the other visited hardware shops. 
63 Nederlands Normalisatie Instituut, NEN-bunde/4: Normen voor gas en waterleiding. Delft, NNI, 1984. 
64 source: GEMCO Engineers B.V., Son, The Netherlands. 
65 source: Mr. Kishimbo, and shop owners of Seifi Household Stores, Hakimi General Merchants, etc ... 



hexagonal nipple, socket reducing socket, bend, and union of the sizes 1/2", 3/4", 1 ", 1 1/4", 1 /2" 
and 2". These arealso the mostly used pipe fittings (see Appendix A-5). 

3.5.2 Market share 
All pipe fittings until now are imported. The quality of imported pipe fittings is nat very good.66 

Therefore, it is assumed that a minimum market share of 15 per cent is obtainable. This is, though, 
dependent on the production technology, as it is important that a reasanabie good quality is 
produced at a competitive price, compared to the imported pipe fittings. This has its implications 
for the choice of equipment. Better equipment, and hence a higher initial investment, may lead to 
higher market share compared with less good equipment (see section 4.2.7). 

The following assumptions are made: A market share of 15 to 25 per cent is reachable when using 
a cupola furnace. A market share of 20 to 30 per cent is reachable using an induction furnace. 
With a total market of 6,505,498 (selected) pipe fittings a year, sales volumes for different market 
shares are presented in Table 3-8. 

Ta bie 3-8 Sales volume of the project for different market shares. 
market share 

100% 
15% 
20% 
25% 
30% 
40% 
50% 

a Figures are rounded for ease of calculations. 

3.5.3 Quality criteria for pipe fittings 

salesvolume a 

6,595,498 
1,000,000 
1,300,000 
1,600,000 
2,000,000 
2,700,000 
3,300,000 

As al ready mentioned in the previous section, the qua I ity of the imported pipe fittings is not 
exceptionally good, based up on own visual observation regarding the casting, cleaning and 
galvanisation. There are no quality demands for pipe fittings in Tanzania, nor are there any 
government regulations for plumbing workin buildings.67 

This makes it therefore, interesting to start producing pipe fittings that comply with an 
international standard, ISO for example.68 This would give an extra advantage over imported pipe 
fittings. But also a modern and good production process is essential to produce qualitative pipe 
fittings, which could give an advantage over imported pipe fittings. 

The shop owners indicated that quality of imparts was satisfying, especially imparts from China. 
The quality of pipe fittings from India was indicated less good. 

3.6 Sales price 

3.6.1 World market prices 
Sales prices could be based on world market prices. All pipe fittings are currently imported. On 
the local market, prices are the world market price plus import tariffs. The advantage of locally 
produced pipe fittings is, therefore, the import duty. Import duty for pipe fittings is 30 per cent. 69 lt 

66 Th is is based on own observation of the pipe fittings. )udgement is based on the fact that the imported pipe fittings do 
not always comply to an international standard (ISO 49: Malleable cast iron fittings threaded to ISO 7-1, concerning design), 
that surface finish is very rough, and occurrence of rust in galvanised pipe fittings. 

67 source: Mr. Mukono and Mr. Mbanzentale of the Water Resources lnstitute, University road, Dar es Salaam. 
68 International Organisation for Standardisation, Malleable Cast Iron Fittings Threaded to ISO 7-1. Geneva: ISO, 1994. 
69 source: Customs Department, section Tariffs. When importing in Tanzania the following duties are levied: import duty, 

sales tax and excise. In case imports come from Preferential Trade Area (PTA) countries the import duty is replaced by the 
PTA-rate, which is much less. PTA countries are: Angola, Burundi, Comoros, Djibouti, Eritrea, Ethiopia, Kenya, Lesotho, 
Madagascar, Malawi, Mauritius, Mozambique, Namibia, Rwanda, Seychelles, Somalia, Sudan, Swaziland, Uganda, United 
Republic of Tanzania, Zambia, and Zimbabwe. 
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is, though, difficult to establish a world market price fora certain kind of pipe fitting. Toa much 
depends on country or region of origin and the subsequent quality of the pipe fitting. Therefore, 
the price wil I be basedonsales prices of the local hardware shops. 

3.6.2 Wholesale I retail prices 

This is viabie as these shops might purchase their materials directly from the manufacturer ar are 
importers themselves. To come to an ex-factory sales price an estimate must be made about the 
purchasing price, or profit margin, of the hard ware shops of the pipe fittings. The profit margin for 
pipe fittings is on average about 35 per cent of retail price. 70 Appendix A-6 presents an estimate of 
the ex-factory price of selected pipe fittings, assuming a profit margin for the hardware shops of 35 
per cent. For the financial analysis use is made of a weighted average ex-factory price. Weights are 
given according to estimated market share of each pipe fitting. The weighted average price is TSH 
124.55. 

70 
source: Seifi Household Stores Ltd; Hakimi General Merchants; Hardware Store Ltd.; Sayyada; Microcity Ltd. 
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4. ENGINEERING AND TECHNOLOGY 

4.1 Introduetion 

4.1.1 Choice of technology 
The choice of technology is determined by the material of the pipe fittings, namely cast iron. For 
the production of cast iron pipe fittings a foundry is required. 

Figure 4-1 presents a schematic outline of the production process for galvanised cast iron pipe 
fittings. The schematic outline of the process is determined, but for the different steps, as present 
in Figure 4-1, different technologies can be selected. Th is will be done and described in the 
following sections. Basis for the selection of a technology will be the appropriateness. 
Appropriateness fora small scale foundry, as well as taking in consideration the financial aspects 
(i.e. market share) of the possible technologies and qua I ity aspects. 

metal scrap+pig iron+additives 

sand+bentonite+coal dust+water ~ ~ 
1 I charge preparatien I 

+ J. r sand preparatien 

~ L melting I 
.I 

I care making moulding 
·~ 

I pouring I 
J. 

shake out I 
J. 

l inspeetion r----; 
~ 

I shot blasting I 
J. 

I heat treatment I 
J. 

I shot blasting I 

~ 
l grinding I 

~ 
I inspeetion r 

J. 
I galvanising I 

J. 
L threading I 

J. 
L cleaning I 

~ 
I coating I 

~ 
I inspeetion r 

~ 
I warehouse I 

+ 
Figure 4-1 Schematic outline of the production process. 

{source: GEMCO Engineers B.V.) 

4.1.2 Mode of production 
All calculations of capacity requirements for the different equipment in the following sections are 
based on the following mode of production: 
• Taking in consideration all public and religious holidays (both Christian and Muslim) and the 
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normal holidays, there are 40 working weeks a year of 5 working days. 71 Th is comes toa total of 
200 working days a year; 

• 1 working day consists of 8 working hours, for calculations is used 7 actually worked hours. lf 
per day 2 or 3 shifts are required, each shift will be 8 hours, for calculations is used 7 actually 
worked hours per shift; 

• All capacity calculations in this chapter will be based on an annual production volume of 
2,000,000 pipe fittings at full (overall) capacity utilisation (a market share of 30 per cent). 

The actually required number of shifts is analysed in the following sections in combination with 
the calculation for capacity requirements of that specific step in the production process. Labour 
requirements will be basedon the technological capacity requirements of the different steps of the 
production process. 

lt is assumed that the factory wi 11 not operate at full overall capacity in the first years of operation 
due to start-up problems and lack of experience of the management and personnel. This is 
expressed in number of pipe fittings produced. In year 1 of operations (1998) capacity utilisation 
will be 50 per cent. In other words, the factory will produce 1,000,000 pipe fittings (50 per cent of 
2,000,000). Capacity utilisation will be 80 and 90 per cent in year 2 and 3 respectively. From year 
4 (2001) on capacity utilisation will be 100 per cent. 

4.1.3 Faundry capacity 
Taking the salesvolume of pipe fittings as a basis, the required production capacity of the faundry 
can be calculated. The net faundry capacity is the total weight of all pipe fittings sold by the 
project, in ton. In a few steps during the production process, material is lost or removed from the 
semi finished pipe fitting. Taking the net faundry capacity as a basis, the gross faundry capacity 
has to be calculated. 

In this case the first process (the last in the total production process) where material is removed is 
the threading (see Figure 4-1). Estimated is that about 20 per cent of the weight of the pipe fittings 
is removed during threading. 72 The weight of the pipe fittings befare threading is therefore: 

weight befare threading = net faundry capecity 
1-0.2 

( 4-1 ) 

Furthermore one should make reservations for rejection of products and material spilis during 
pouring etc. ... Estimated is a lossof 10 per cent of the weight because of this. The weight of the 
pipe fittings after cleaning of the castings (that is after the pipe fittings are separated from the 
runners and feeders) is: 

weight after cleaning = weight befare threading 
1-0.1 

( 4-2) 

Finally it should be considered that the mould besides the shape of the product also contains 
channels for pouring, the runners and feeders. These runners and feeders also have to be filled 
with metal. After the castings are poured and separated from the mould, these runners and feeders 
are removed from the pipe fitting. The weight of the pipe fittings at this stage is called the weight 
after casting. The ratio between weight of the pipe fitting after casting and the total weight of 
material that has to be poured in the mould is called the yield. The yield is estimated to be 55 per 
cent. 73 
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71 source: Mr. Kishimbo. 
72 

source: GEMCO Engineers B.V. 
73 source: GEMCO Engineers B.V. 

weight after c/eaning 
weight after casting = 

0.55 
( 4-3) 



From Table 4-1 it can be calculated that the weighted average weight of the selected pipe fittings 
is 0.140 kilo.

74 
Taking this weighted average weight of the pipe fittings and 2,000,000 pipe fittings 

a year, the net faundry capacity is 279 ton per year and subsequently the gross faundry capacity is 
705 ton per year. 

Table 4-1 Weight of a single pipe fitting in kilo. 
type 1/2" 3/4" 1" 1 1/4" 1 1/2" 2" 

elbow 0.092 0.092 0.175 0.317 0.500 0.650 
tee 0.175 0.208 0.263 0.500 0.750 0.850 
hexagonal nipple 0.079 0.083 0.158 0.175 0.300 0.400 
socket 0.079 0.083 0.158 0.175 0.300 0.400 
reducer 0.079 0.083 0.158 0.175 0.300 0.400 
bend 0.175 0.217 0.408 0.642 0.900 1.100 
uni on 0.250 0.300 0.500 0.750 1.000 1.500 
(source: Measurements by Mr. Kishimbo.) 

4.2 Melting 

4.2.1 Producing malleable cast iron 
Malleable cast iron products are cast as white cast iron. After casting the products are annealed to 
convert its structure toa ferritic matrix with temper carbon. The chemica! composition of the iron 
is given in Table 4-2. The exact chemica! composition of the iron is crudal for the annealing 
process in order to arrive at the desired structure. Deviation from this structure leads to bad quality 
and machinability of the products. 

Table 4-2 Non-ferrous elementsin malleable cast iron. 
element 
carbon 
silicon 

percentage 
2.16-2.90 
0.90- 1.90 

manganese 0.1 5 - 1 .25 
sulphur 0.02 - 0.20 

phosphorus 0.02 - 0.1 5 
(source: American Society for Metals, Metals Handbook Ninth edition, volume: 15 Casting. ASM International, Metals Park 
1988.) 

4.2.2 Furnace charge preparation 
In this step the raw materials that are melted (the furnace charge) in the furnace are prepared. The 
exact composition of the furnace charge depends, besides the type of cast iron, on the type of 
furnace. The type of cast iron is determined by the product, malleable cast iron. 

The raw material can be a composition of steel scrap, cast iron scrap, pig iron, and faundry 
returns. Furthermore additives, other metallic or non-metallic elements, have to be added to 
control the exact chemica! composition of the cast iron melt. These additives include ferro-silicon, 
ferro-manganese, and graphite. In case a cupola furnace (see section 4.2.4) is selected, also the 
fuel (coke) and limestone is added to the furnace charge. 

Toprepare the charge a weighing balance is required in order to add the components in the right 
quantities. The charge can, with the low required capacity, be prepared and loaded by hand. A 
skip hoist or electric winch is needed to lift the charge up to a higher situated charge door of a 
cupola furnace. 

4.2.3 Melting of iron 
Melting takes place in a furnace. In principal there are three types of furnaces possible for melting 
cast iron. The cupola furnace, electric furnace, and the gas or oil fired rotary furnace. Consider 

74 The weighted average weight is taken, because it is assumed that of the sales volume the share of each type of 
selected pipe fitting is as large as its share in the total market for the selected pipe fittings. 0.140 is a rounded figure, actually 
it is 0.13950. 
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each in turn: 

4.2.4 Cupola furnace 
The cupola furnace is a simple furnace, that does not require complicated control instruments. A 
problem, though is the quality of the cast iron. The pipe fittings have to be made of malleable cast 
iron, which has a low carbon content. As the fuel for the cupola furnace is coke, it is more difficult 
to control both carbon and sulphur content. This has consequences for the charge of the furnace, 
meaning that less steel scrap can be used, up to 20 per cent, and more pig iron has to be used, as 
the pig iron is of known chemica! composition. The advantage of steel scrap is that it is available 
in Tanzania and to a lower cost than pig iron. Pig iron has to be imported, as there are no blast 
furnaces in Tanzania. 75 

The sim pi i city of the cupola furnace, both in construction and operation, makes it an appropriate 
furnace. The operation of the cupola furnace on it self might not be too difficult, it requires 
experienced skilied operators to arrive at the correct melt composition for producing malleable 
cast iron. Also because the investment costs are, relative to the other types of furnaces, low. The 
cupola turnace can be build locally. Perhaps the technology (i.e. the design) has to be purchased 
abroad, as this is critica! for the good functioning of the turnace and reaching the required high 
temperature. 

Another important.advantage is the fact that because of the simplicity of the cupola furnace, 
hardly any spare parts are required and that repairscan be done without specialised knowledge of 
the technology. 

Somewhat probiernatie might be that a cupola furnace is a continuous process, and that a holding 
furnace (also called duplexing furnace) might be required. This can be, with the low capacity 
required, a simple forehearth with a holding capacity of 2 ton. The continuous stream of molten 
iron flows into the forehearth, which is insulated, and kept here until pouring. The forehearth can 
also be used to analyse the melt and if necessary add the required additives. This analysing of the 
melt is very important when using a cupola furnace. The best methad would be to use a spectra 
lab (see section 4.2.8). 

Also probiernatie is the environmental polJution of the furnace. The cupola should have at least a 
system to collect the dust from the chimney, as this would be blown straight into the air. To 
reduce polJution extra investments would have to be made. No governmental regulations 
concerning this are effective, nor will be in the near future. 76 Therefore, this is not taken in 
consideration in the financial analysis. 

A cupola furnace with an output of 1.5 ton per hours is sufficient to produce the required gross 
faundry capacity of 705 ton per year (as described in section 4.1.3). With about 6 actual melting 
hours, taking in consideration 2 hours per day for the preparation of the furnace and furnace 
charge, about 9 ton a day can be melted. This is 1,800 ton a year. Asthere are 200 working days a 
year, in 40 weeks, melting can be done in 2 days per week, or 4 half days. This is not unusual 
melting practise in small and medium scale faundries using cupola furnaces, because producing 
less than 3 to 4 ton per melt is not economical. 77 Using a smaller cupola furnace would beat the 
costof the quality of the cast iron. 

Cost of the locally build cupola furnace is TSH 6,000,000, including carrying structures, first 
refractory lining and an electric winch for loading. The lifetime of the cupola furnace is 20 years, 
and wil I be depreciated in 20 years. 78 

75 source: Dr. Runyoro, of the University of Dar es Salaam, Faculty of Engineering, department Mechanica! Engineering, 
section Materials Technology; Mr. Njare of the National Development Corporation. There is iron are in Tanzania, and 
feasibility studies have been conducted in 1984 to investigate the possibilities of producing pig iron in a blast furnace. 
Although the project seemed viable, Mr. Njare is doubtful if it ever wil I be executed, because of lack of funds. 

76 source: Mr. Mwasha, faundry engineer at NECO. 
77 source: Harper, j.D., Smal/ Sca/e Faundries for Developing Countries: a guide to process selection. London: 

Intermediale Technology Publications Ltd., 1981. 
78 source: Mr. Chugu of the TAZARA Workshop. 
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A locally produced forehearth with a holding capacity of 2 ton costs TSH 2,000,000. The 
forehearth wil I be depreciated in 20 years. 

4.2.5 Electric furnaces 

In general there are two types of electric furnaces possible for melting cast iron: an induction 
furnace and an electric are furnace. The electric are furnace is less suitable for smal I capacities, 
but more for large scale steel production 79 and will, therefore, not be considered. 

An electric induction furnace has the advantage that the processcan be controlled very well, and 
therefore can produce a good quality of cast iron with respect to the chemica! composition. 
Another advantage is that the furnace charge can be for a large part scrap metal which is locally 
available. The cast iron is melted in a batch process, therefore, no holding furnace is required. 

The disadvantage is that the furnace has to be imported and that the initial investment costs are 
relatively high. Another problem, notorious in Tanzania, is that of the supply of electricity. After 
the presidential election in 1995, power supply has improved, but supply cuts still occur regularly. 
lf electricity is cut off, the cooling system of the furnace stops and the electric coil is no longer 
cooled. This may lead to severe damage of the furnace.80 Therefore, an emergency generator is 
required, capable of supplying the required power. The situation with respect of the power supply 
is improving lately, but there is still no 100 per cent certainty. The risk of darnaging the furnace 
because of a power cut, can not be taken. But also, problems of continuity may arise from power 
cuts, which is also very important for the annealing furnace (see section 4.5). 

An induction furnace with a furnace loading capacity of 0.5 ton per charge is assumed to be 
sufficient to produce the gross foundry capacity of 705 ton per year when melting 4 days a week. 
As it takesabout 30 minutes to melt 1 charge, that is if several melts are produced consecutively, 
approximately 1 ton per hour can be melted and hence, about 7 ton per day. When using an 
induction furnace, charge preparation is much simpler and does not take as much time as for a 
cupola furnace. 

F.o.b. price81 of a complete medium frequency (1 ,000 Hertz) induction furnace is f 88,688, 
i nel u ding the first refractory I in i ng and electric control and transfarmer equipment. 82 The 
induction furnace will be depreciated in 10 years, this makes it necessary to re-invest in an 
induction furnace in year 10 of operations. 

4.2.6 Oil or gas fired rotary furnace 
The use of gas is financially not viabie in Tanzania.83 Oil is less suitable as fuel, because its 
chemica! components have a negative influence on the quality of the cast iron. Oil or gas fired 
rotary furnaces are, therefore, no longer considered. 

4.2.7 Choice of furnace 
In the analysis of the project both the cupola furnace and the inductron furnace will be 
considered. They will be dealt with as two mutually exclusive projects.84 Final choice will be 
basedon the results of the financial analysis. In this case it seems likely that, because of the better 
process controllability, the induction furnace produces a better quality cast iron and, therefore, 
better quality pipe fittings, also a higher market volume can be reached compared to the cupola 
furnace. 

79 Harper, ].D., Smal/Scale Faundries for Developing Countries: a guide to process se/ection. Intermediale Technology 
Publications Ltd., London, 1981. 

80 source: Faundry engineer at Tanzania Automotive Technology Centre, Kibaha. 
81 In the text only f.o.b. prices per unit wil I be mentioned, unless otherwise stated. In section 4.10 prices wil I be adjusted 

for cost, insurance and freight (c.i.f.), etc. .. , if applicable. 
82 source: GEMCO Engineers B.V. 
83 source: Dr. Nyichomba, of the University of Dar es Salaam, Faculty of Engineering, department Mechanica! 

Engineering, section Production Technology. 
84 When in the text "cupola melting" or "induction melting" is mentioned, referred is to the project in which a cupola 

furnace or induction furnace is used respectively. 
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lt is assumed that with the cupola furnace a market share between 20 and 25 per cent can be 
reached. While with the induction furnace the market share wil I be between 25 and 30 per cent. 

4.2.8 Melt analysis equipment 

The importance to analyse the melt is already mentioned above. The best method would be to use 
a spectro lab. A spectra lab can, within a few seconds, determine the content of several elements 
(e.g., carbon, silicon, manganese, sulphur, etc. .. ) whereafter the necessary additives can be added 
in the holding furnace. 

The spectro meter has to be imported, price of a foundry spectro lab is estimated at DM 30,000. 
The price fora second-hand foundry spectrometer is estimated at DM 15,000.85 The spectrometer 
wil I be depreciated in 20 years. 

Furthermore an optical pyrometer is required for temperature measurement of the melt. Price of 
the pyrometer is estimated at DM'1 ,000. 

86 
The pyrometer wi 11 be depreciated in 2 years. 

4.3 Moulding 

4.3.1 Sand preparation 

The moulds are made of sand. Before usage the sand has to be pre pa red in a sand plant. Si I i ca 
sand with clay sand (bentonite) as a binder is used. This combination is often referred to as green 
sand. Furthermore water has to be added to activate the binder. Coal dust is added to improve the 
surface finish of the casting. 

The visited faundries in the Dar es Salaam region
87 

use local silica sand. The TAZARA Workshop 
and the TRC Workshop collect the silica sand from the river beds near Dar es Salaam with their 
own lorry. A problem with this silica sand is that it is of low quality. This means that it is not 
processed (sieved and washed), resulting in irregular grains of sand and subsequently, a relative 
rough surface finish of the casting. Forthesmal I castings like pipe fittings it is therefore necessary 
to wash and sieve the silica sand befare usage. The characteristics of the green sand should be 
tested with special equipment before making the moulds. 

In the sand plant the following processes take place: the returning green sand from the foundry is 
sieved and me tal parts are separated by means of a magnetic separator, stored in a silo, mixed 
with new silica sand, bentonite coal dust, and water. 

Basedon the gross faundry capacity the annual green sand requirements can be calculated as will 
be explained insection 5.2.2. Basedon this, the hourly sand processing capacity of the sand plant 
can be calculated. 88 Assuming that sand processing is a continuous process, the sand plant can 
operate 8 hours per day. Hourly sand processing capacity of the sand plant should be at least 106 
ton (see section 5.2.2) divided by 40 working hours per week is 2.65 ton. 

F.o.b. price of a complete sand plant is estimated to be NLG 200,000.89 The sand plant will be 
depreciated in 20 years. 

4.3.2 Sand testing equipment 

Todetermine if the green sand has the right composition and grain size it must be analysed. The 
following tests have to be done: moisture test, sand strength test, hardness test, and permeabi I ity 
test. F.o.b. price of a set test equipment is estimated at TSH 6,400,000.90 

85 sou ree: Mr. Chugu of the TAlARA Workshop. 
86 sou ree: Mr. Chugu of the T AZARA Workshop. 
87 National Engineering Corporatien (NECO), Nyerere Road, Dar es Salaam; TAlARA (Tanzania Zambia Railway 

Authorities) Workshop, Nyerere Raad, Dar es Salaam; Tanzania Railway Corporatien (TRC) Workshop, Railway Streel, Dar es 
Salaam; Tanzania Automotive Technology Centre, Kibaha. 
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4.3.3 Patterns 

To make the sand mould, a pattern is required. For each type and size of pipe fitting a pattern is 
required. Depending on the size of the pipe fitting, a number of product shapes can be 
incorporated in 1 pattern. As the pattern for each pipe fitting is used very frequently, it would be 
best to use a pattern made of a metal or a synthetic resin instead of a wooden pattern, because 
these are more hard-wearing. 

Most faundries have their own pattern shop where the patterns are made. But in these cases they 
produce a relative large variety of products often based on customer demand, so that it becomes 
necessary to make their own patterns. Usually the patterns are made of wood. As the foundry of 
the project only produces a limited amount of products, in a relative high volume, it is best to 
purchase the patterns and that they are made of metal (usually aluminium, bronze or cast iron) or 
a synthetic resin. Probiernatie is that patterns of metal or resin are very expensive and thus that 
initia! investment costs become too high. Therefore, waoden patterns wil I be used. 

lt is impor~ant to make a good design of the pattern, not only the shape of the pipe fitting, but also 
the required pouring and feeding chànnels are of great importance to arrive at a good casting. The 
patterns must be designed and made by an experienced faundry artisan. 

Price of an imported waoden pattern is NLG 20,000. A pattern set consistsof the 2 mould halves 
and a core box. Aluminium or synthetic resin patterns would be about double that price. 91 The 
waoden patterns will be replaced after 3 years. In total 42 patterns are required, because of the 
capacity utilisation of 50 per cent in year 1 (as explained in section 4.1.2), 25 patterns will be 
purchased in year 0. In year 1 and 2 the remaining patterns wil I be purchased, 10 and 7 patterns 
respectively. 

4.3.4 Moulding 
The sand moulds are made in a metal mould box. The pattern is placed on a flat underground and 
a mould box is placed around it. Then the mould box is filled with sand and the sand is firmly 
pressed, so that astrong mould is made. When products are made in higher volumes, moulding is 
often done mechanically on a moulding machine. The pattern and mould box are placed on the 
machine bed, filled with sand, coming directly from the sand plant, and pressed mechanically. 
Usually 2 moulding machines work simultaneously, 1 for the upper mould half and the other for 
the bottam half. The moulding machines operate on compressed air, therefore a compressor is 
required. 

The making of the moulds is an important aspect for producing good quality products. lt is 
important to produce pipe fittings with a relative good surface finish and as less as possible visible 
seam of the two mould halves. This because the first quality inspeetion of a potential elient wil I be 
the visible one. 

F.o.b. price of a moulding machine is estimated at NLG 60,000. 92 The duty paid price for a 
compressor is TSH 1,500,000 from a local supplier.93 The moulding machines and compressor are 
estimated to last 10 years. 

Assuming that about 40 pipe fittings are incorporated in 1 pattern94 and 2 days melting (and thus 
pouring) a week, a total of 625 moulding boxes would be required. 95 This makes it necessary to 
melt 4 half days per week in order to reduce the number of moulding boxes required and to 
reduce the space to store all the moulds. In this case 315 moulding boxes are required. F.o.b. 
price of a moulding box is estimated at DM 50. 

91 source: GEMCO Engineers B.V. 
92 source: GEMCO Engineers B.V. 
93 sou ree: Lehmann's (EA) Ltd, Samora Avenue, Dar es Salaam. 
94 source: GEMCO Engineers B.V. 

95 2,000,000 pipe fittings = 
1 250 

40 weeks x 40 pipe fittings per mould ' 
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4.3.5 Core making 
The pipe fittings have a hollow cross-section, therefore a core is required. The core is also made of 
sand, to be able to remave it after casting. lt can be made of the same sand as the mould, but 
because of the upward pressure of the liquid iron on the core, it has to be stronger. Therefore, 
sametimes vegetable oil ór molassesis used as a binder and the cores are dried in a furnace. 

The procedure to make the core is exactly the same as for the mould. The green sand is placed in 
a core pattern, pressed firmly and with a binder made solid. Befare the mould halves are 
assembied the core has to be placed. 

In the analysis the simplification is made that the cores are made of the same sand mixture as the 
moulds. 

4.3.6 Pouring 
The mould halves and the core are assembied by placing the mould boxes of each half on top of 
one another. The molten iron is poured in to the mould with a ladle. After pouring the castings are 
left to solidify and cool down befare shake out. An overhead crane is needed to carry the ladle 
from the melting furnace to the moulding line and to pour. 

At the shake out the sand is separated from the castings and transported back to the sand plant. 
The castings, as they come from the mould, are cleaned and inspected. Castings that do not pass 
this first optica! inspection, are returned to the furnace. 

Two ladles are required. A ladle with a holding capacity of 1 ton can be produced locally at a cost 
of about TSH 1,000,000. The ladles wiJl be depreciated in 10 year. 

The overhead crane with a lift capacity of 2 ton has to be imported. F.o.b. price is estimated at 
TSH 10,000,000. The overhead crane can be depreciated in 20 years. 

4.4 Cleaning and fettling of the castings 

4.4.1 Crinding 
The first step in the cleaning of the castings is separating the runners and feeders from the pipe 
fittings. Because of the brittie white iron structure of the castings this can be done by impact, with 
hand or smal i hammer. After that, the castings have to be grounded to remave sharp edges caused 
by the mould halves. This wiJl be done on pedestal grinding machines. The grinding of the 
castings wiJl be done in the workshop of the production plant. 

Producing 2,000,000 pipe fittings a year means that per day 10,000 pipe fittings must be 
processed (2,000,000 divided by 200 working days, see section 4.1.2), or 1,430 per hour. 
Assuming that it takes 30 seconds to process 1 pipe fitting on the grinding machines, 12 grinding 
machines are required. To reduce the number of grinding machines required, grinding can be 
done in 2 shifts per day. In which case 6 grinding machines are required, or 4 grinding machines 
when working in 3 shifts. 

Price of a locally produced pedestal grinding machines is TSH 721,600, plus TSH 88,550 for 
transport from Moshi to Dar es Salaam.96 The grinding machines wiJl be depreciated in 10 years. 

4.4.2 Shot blasting 
Removing dirt and oxidation layers from the pipe fittings is done by shot blasting. This has to be 
done bath after casting and after annealing (see section 4.5). Bath processes produce a layer of 
oxidation on the casting that has to be removed. 

Shot blasting wiJl be done in a batch process. lt is assumed that it takes halfan hour to process 1 

96 source: Kilimanjaro Machine Tooi Manufacturing Company Ltd, Branch office, Dar es Salaam. The factory is located in 
Moshi. 
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batch. Therefore, 10 batches a day can be shot blasted, taking 3 hours a day for loading and 
unloading of the shot blast machine. The total weight of the pipe fittings that has to be shot 
blasted is the gross foundry capacity of 705 ton as described in section 4.1.3, plus the weight of 
the pipe fittings before threading (see section 4.1.3), which is the total weight of the pipe fittings 
before annealing . The 2 shot blasting processes have to be done separately as it is not possible to 
mix the semi finished products. Therefore, 2 shot blasting machines are required. 

The weight of a batch that has to be shot blasted after casting is 705 ton divided by 2,000 batches 
a year, is 0.4 ton per batch. The weight of a batch that has to be shot blasted before threading is 
349 ton (279 ton divided by 0.8, see section 4.1.3) divided by 2,000 batches a year is 0.2 ton per 
batch. 

F.o.b. price of the shot blasting machine is estimated at DM 12,000 for the 0.4 ton shot blasting 
machine and DM 10.000 for 0.2 ton shot blasting machine.

97 
The shot blasting machinës will be 

depreciated in 10 years. 

4.5 Annealing 

4.5.1 Process 
The iron is cast as white cast iron. As already explained, the pipe fittings are made of malleable 
cast iron because of its good machinability. To arrive at a malleable cast iron structure, the pipe 
fittings have to be annealed to alter its structure. Annealing takes place in a furnace, in a 1 or 2 
stage anneal i ng process. The temperature in the first stage is a bout 900-970 centigrade, for the 
second stage about 845 to 870 centigrade. Important is also the control of furnace atmosphere. 
Total annealing time is approximately 48 hours.

98 
· 

The exact annealing temperature and time depend on the structure of the as white cast iron cast 
products-which depends again upon the used furnace charge-and the desired structure of the 
malleable cast iron. 

Annealing can take place in batch processes. This seems more appropriate than continuous 
annealing because of the long processing time required and because of the low production 
volume of the foundry. 

4.5.2 Capacity requi-rements 
The required capacity of the annealing furnace is the weight of the pipe fittings before threading, 
which is 349 ton (see section 4.1.3). Total annealing time is approximately 48 hours. In one week 
it is, therefore, possible to anneal about 3 times, this comes tototal of 120 times a year. Per batch 
349 ton divided by 120 is 3 ton should be annealed. 

F.o.b. price of an annealing furnace is estimated at NLG 50,000.99 The annealing furnace will be 
depreciated in 10 years. 

4.6 Galvanising 

4.6.1 Process 
After the castings are cleaned to remave the oxidation layer of the annealing, the pipe fittings have 
to be galvanised to provide a protective zinc coating. The process takes place by hot-dip coating 
as described in section 5.2. of ISO 49. 100 

After the pipe fittings are degreased and washed in a soap solution they are treated in a bath with 

97 source: Mr. Chugu of the T AZARA workshop. 
98 source: Tanzania lndustrial Studies and Consulting Organisation, Rehabilitation of Production Facilities: Feasibility 

Study for National Engineering Company Limited (TISCO Project 86-053). Dar es Salaam: TISCO, 1987. 
99 source: GEMCO Engineers B.V. 
100 International Organisation for Standardisation, Ma//eab/e Cast Iron Fittings Threaded to ISO 7-1. Geneva: ISO, 1994. 
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acids befare they are immersed in a bath with zinc. Hereby a layer of zinc is attached to the iron. 
A good conneetion between iron and zinc is caused by a transitional layer of mixed iron and zinc 
grai ns. 

lnvestment casts for galvanising equipment are roughly estimated at TSH 100,000,000, f.o.b. This 
includes bath equipment and extra measures for construction and environmental protection. The 
galvanising unit wil I be depreciated in 20 years. 

4.7 Machining 

4.7.1 Process 

After galvanisation, the pipe fittings have to be machined to apply a screw thread. Machining is 
done after galvanisation. lf done before, the zinc layer wi 11 change the dimensions of the 
tightening thread, as wel I as that the zinc coating will be damaged anyway when the pipe fitting is 
screwed on a pipe. 

The types of pipe fittings that will be produced all have internal threads according to ISO 7-1. 101 

The necessary machining operations are chamfering for centring the taps, and tapping of the 
thread. All operations are assumed to be doneon manually operated universallathes. 

4.7.2 Machining capacity 
A large number of pipe fittings have to be machined. This means that the machining capacity has 
to be high. lt is assumed that machining of 1 pipe fitting takes, on average, 2 minutes. This comes 
to a total of 30 pi pe fittings per hour and with 7 effective worki ng hours per shift, to 210 pipe 
fittings per shift per machine operator. Thus, with 200 working days a year, a total of 42,000 pipe 
fittings per year can be threaded. Working in 1 shift would require therefore, 48 lathes. Working 
in 3 shifts reduces the required number of lathes to 16. 

After machining the pipe fittings have to be cleaned of metal chips and lubricating oils and 
cooling fluids. 

Price of the locally produced lathes is TSH 5,200,000, plus TSH 117,531 fortransport from Moshi 
to Dar es Salaam. 102 The lathes wi 11 be depreciated in 10 years. 

4.8 Diesel generator 

To provide electricity during power cuts from the main line, which still occurs now and then, a 
generator will be installed. Required capacity is roughly estimated at 100 kVA for cupola melting. 
Duty paid price of a 110 kVA diesel generator is TSH 13,581,192. 103 

For induction melting a diesel generator of about 400 kVA is required. C.i.f. price of a 455 kVA 
diesel generator is US$ 67,500. 104 The generator will be depreciated in 10 years. 

4. 9 Transport 

For transport of pipe fittings to clients and transport of raw materials from the port or local 
suppliers to the faundry a lorry will be used. In the investment casts is 1 lorry with a loading 
capacity of 10 ton incorporated. 

101 International Organisation for Standardisation, ISO 7-7: Pipe threads where pressure-tight joints are made on the 
threads- Part 1: Dimensions, tolerances and designation. Geneva: ISO, 1994. 

102 source: Kilimanjaro Machine Tooi Manufacturing Company Ltd, Branch office, Dar es Salaam. The factory is located 
in Moshi. 
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source: Gailey and Roberts Ltd, Dar es Salaam. 

104 source: Gailey and Roberts Ltd, Dar es Salaam. 



C.i.f. price of a 10 ton lorry is US$ 59,166. 105 The lorry wil I be depreciated in 7 years. 106 

4.10 Summary of machinery and plant equipment costs 

4.1 0.1 Cast, insurance, freight107 

On f.o.b. price quotations 10 per cent has to be added for freight casts to arrive at c&f price. Casts 
for insurance are 1.5 per cent of the c&f price. lf in the text a c.i.f. price is given, than freight and 
insurance are included. 

Port charges are approximately 2 per cent of c.i.f. value. They consist amongst others of wharfage, 
port handling, remaval charges and storage. Making use of a clearing and forwarding agent also 
casts agency feesof approximately 2 per cent of c.i.f. value. The port charges and agency fees are 
combinedas charges below, total charge is 4 per cent of c.i.f. value. 

4.1 0.2 Import duty, sales tax and excise 
For all machinery import duty is 20 per cent of c.i.f. value. Sales tax and excise are free. (see 
Appendix B) Except for the motor vehicles and generators. Import duty for motor vehicles is 20 
per cent of c.i.f. value and sales tax 25 per cent of c.i.f. value plus import duty. Import duty for 
generators is 20 per cent and sales tax is 30 per cent. Excise for both is free. 

4.1 0.3 Exchange rates 
All prices quoted in foreign currency above are converted to Tanzanian.Shillings below, using the 
following commercial exchange rates: 108 

• US$ 1 = TSH 566 

• DM 1 = TSH 375 

• f 1 = TSH 866 

• NLG 1 = TSH 335 

4.1 0.4 Time of investment 
All investments in machinery and equipment will take place in year 0 (1997) of the project. All 
equipment wil I be depreciated linear, at the end of the depreciation period reinvestment wil I take 
place. Depreciation is meant to make financial reservations for required replacement, salvage 
val ue is set at zero. 

A summary of investment casts for bath cupola and induction melting is presentedinAppendix C. 

105 Price is based on the price of an lsuzu NKR 575 lorry. Although the lorries are imported in Tanzania, the price 
quotations are in US Dollar, TSH prices are calculated at the current exchange rates. source: Dunhili Motors Ltd., Dar es 
Salaam. 

106 Basedon experience of Herkin Builders Ltd. 
107 source: Mr. Shaban, operations officer of Afro Freight Clearing and Forwarding Ltd, Dar es Salaam. 
108 These exchange rates are applied by the National Bank the Commerce, a commercial bank. 
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5. RAW MATERIALS AND FACTORY SUPPLIES 

5.1 Raw materials 

5.1.1 Two technologies 
The required raw materials depend on the choice of technology. More precisely on the choice of 
melting furnace. Two possibilities will be included in the analysis, the cupola furnace and the 
electric induction furnace. Bath have a number of advantages and disadvantages regarding the use 
of ràw materials, but also in initia! investment casts. 

As bath types of furnaces will be included in the analysis, also the material requirements for bath 
types will be presented in this chapter. 

The raw materials for pipe fittings are the furnace charge and the materials required for 
galvanising. In this case raw materials are defined as materials directly being "added" to the 
product. Auxiliary materials include all other non durable material requirements. 

5.1.2 Raw materials for the cupola furnace 
The charge for the cupola furnace is composed of pig iron, cast iron scrap, steel scrap, ferro alloys, 
coke, and limestone (see Table 5-1). The exact amount of ferro alloys required, depends upon the 
chemica! composition of the melt and can, therefore, only be determined after chemica! analysis 
of the melt. This because the exact composition of the cast iron and steel scrap is nat known. 

The charge composition in Table 5-1 is by no means a definite one. lt is mere a "recipe" that can 
be used to calculate the annual raw material requirements. Annual raw material requirements can 
now be calculated by multiplying the gross faundry capacity (705 ton, see section 4.1.3) by the 
furnace charge share of each material. 

Ta bie 5-1 furnace charge composition and annual requirements for the cupola furnace. 
element 

faundry returns 
pig iron 
steel scrap 

percentage by weight 
45% 
25% 
25% 

annual requirements in ton 
317 
176 
176 

cast iron scrap 3% 21 
ferro alloys a) 2% 14 
coke, 16% ofweight metal charge 113 
limestone 4% of weight metal charge 28 

(source: American Society for Metals, Metals Handbook: Vol. 15 Forging and Casting. ASM, Metals Park, 1970.) 

al Ferro-alloys are ferro-silicon, ferro-manganese, ferro-chromium, ferro-vanadium, ferro-phosphorus. The exact required 
amount of each ferro alloy can only be determined after chemica! analysis of the melt. 

These materials come from bath local suppliers as well as imports. Steel scrap and cast iron scrap 
are available in Tanzania. Also coke and limestone, but because of the poor quality of the local 
coke it is better to import coke as well. Pig iron and ferro alloys have to be imported. Currently 
imparts mainly come from Germany, Great Britain, China, and Zimbabwe. 109 Bath the faundries 
and local business people import faundry materials. 

A problem here is that the purchase of the imported materials requires foreign currency. As the 
project aims mainly at the damestic market it does nat generate foreign currency. Therefore, 
foreign currency must be bought at the bank. Another problem of imparts is the delivery time, 

109 source: TAZARA Workshop; TRC foundry; NECO: Tanzania Automotive Technology Centre. 
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which is 2 to 3 months. 110 This makes it necessary to have at least stocks for half a year 
production, in order to avoid difficulties with raw materials supplies. Locally available materials 
can be in stock for 3 months. Table 5-2 presents the unit price for the raw materials for the cupola 
furnace. lmported materials are assumed to come from Germany, prices were quoted in Deutsche 
Mark. 

Table 5-2 Price per ton of raw materials and annual costs for cupola melting in TSH. 
material f.o.b. price per ton at factory price total annual costs 

pig iron 
steel scrap 
cast iron scrap 
ferro alloys 
coke 
limestone 
total annual costs 

210,000 

1,031,250 
204,375 

293,250 
30,000 
35,000 

1,451,250 
282,750 

10,000 

(source price of pig iron, ferro alloys and coke: Mr. Mbata, manager technica! sales of Henschel Export.) 
(source price of steel scrap and cast iron scrap: Mr. Mgani, works manager of Steelcast.) 
(source price limestone: Mr. Chugu of the TAZARA Workshop.) 

5.1.3 Raw materials for the induction furnace 

51,612,000 
5,280,000 

735,000 
20,317,500 
31,950,750 

280,000 
110,175,250 

The charge of the induction furnace can consist mainly of steel scrap, and additions of pig iron 
(see Table 5-3).To arrive at a correct chemica! composition the foilowing elements may have to be 
added: carburizor, ferro-si I icon and ferro-manganese. The amount of these elements depends on 
the chemica! composition of the initial furnace charge and can, therefore1 only be determined 
after chemica! analysis of the melt. 

Table 5-3 Furnace charge composition and annual requirements for the induction furnace. 
element percentage by weight annual requirements in ton 

faundry returns 45% 317 
pigiron 10% 71 
steel scrap 30% 212 
cast iron scrap 13% 92 
ferro-alloys a) 2% 14 

(source: American Society for Metals, Metals Handbook: Vol. 15 Forging and Casting. ASM, Metals Park, 1970.) 

al Ferro alloys are ferro silicon, ferro manganese, ferro chromium, ferro vanadium, ferro-phosphorus. The exact required 
amount of each ferro alloy can only be determined after chemica! analysis of the me lt. 

Prices of the raw materials for the induction furnace are the same as for the cupola furnace, as 
presented in Table 5-2. 

Table 5-4 Price per ton of raw materials and annual costs for induction melting in TSH 
material 

pig iron 
steel scrap 
cast iron scrap 
ferro alloys 
total annual costs 

(source: see Table 5-2) 

f.o.b. price per ton 
210,000 

1,031,250 

at factory price 
293,250 

30,000 
35,000 

1,451,250 

total annual costs 
20,674,061 

6,344,980 
3,207,704 

20,462,562 
50,689,307 

Note that the annual costs for raw materials for induction melting are less than half of the annual 
costs for cupola melting. Th is is caused by the reduced need for imported pig iron. 

5.1.4 Raw materials for galvanising 
Annual requirements are based on the required thickness of the zinc layer on the pipe fitting 

110 source: Mr. Mbata of Henschel Export (Liaison office), Dar es Salaa,m. 
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according ISO 49. The zinc layer should beat least 70 pm. Annual zinc requirements are 6 ton. 
F.o.b. price is about US$ 1,100 per ton. Total annual casts for zincare TSH 5,046,388. 

5.2 Factory supplies 

5.2.1 Refractory material for the furnace 
The refractory of bath cupola and induction furnace consistsof two layers. First there is a layer of 
fire bricks and second, on the inside of the brick layer is a layer of lining materiaL The fire bricks 
have to be changed approximately each 1 to 2 years. The refractory lining has to be renewed 
approximately each 2 months. 

For the cupola furnace the refractory lining is made of silica sand with bentonite and water as a 
binder. 

For the induction furnace total annual lining material requirements are about 0.5 ton. Price of 
lining material for the induction furnace is NLG 5,000 per ton. 111 Total annual casts amount to 
TSH 927,588. 

lt is more difficult to estimate what the casts wil I be for the cupola furnace, but TSH 1,000,000 a 
year should suffice to cover expenses for the refractory. 

5.2.2 Materials for sand moulding 
The moulds are made of green sand, a combination of silica sand, bentonite, water and coal dust. 
The green sand can be re-used several ti mes, but about 10 per cent new sand has to be added to 
cover sand loss during moulding and shake out. Depending on the quality of the used sand, more 
new sand has to be added, up toa point at which all the sand has to be replaced with new sand. 
Assumed is that the sand has to be renewed completely at least 6 times a year. Green sand 
requirements are calculated using as a rule of thumb that approximately 6 kg green sand is 
required per kilo casting, that is, per kilo of gross faundry capacity. 112 

lf melting takes place 2 days a week (see section 4.2) and taking a day for cooling down the 
castings, it is expected that the weekly demand for green sand in stock is sufficient. That is, 
sufficient to keep the circulation of green sand (preparation of the sand and using the sand for the 
moulds) running each week. Annual green sand requirements are calculated assuming that the 
weekly demand is renewed 6 times a year. With a gross faundry capacity of 705 ton, weekly 
green sand demand is 106 ton. 113 Annual requirements, if the weekly demand is renewed 6 times 

114 a year, are 634 ton. 

Table 5-5 Composition of the moulding sand and annual requirements. 
component 

silica sand 
bentonite 
coal dust 

percentage by weight 
83% 

8% 
7% 

annual requirements in ton 

527 
51 
38 

total moisture content 4% 19 
(source: ].D. Harper, Smal/ Scale Faundries for Developing Countries. Intermediale Technology Publication, London, 
1981.) 

The si I i ca sand co mes from the Dar es Salaam reg ion. The si I i ca sand can be bought per truck laad 
from the local dealers. Bentonite is also locally found, in the area of Arusha. The Tanganyika 
Meerschaurn Corporation in Arusha-a manufacturer of smoking pipes-is the suppl i er of bentonite. 

111 source: GEMCO Engineers B.V. 
112 

source: Tanzania Automotive Technology Centre. 

113 705 ton x 6 = 106 ton 

40 weeks 

114 
There may deviations in calculations in the text because of the use of rounded figures in the text, but not in the 

spreadsheets. 
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The coal dust required for the moulding sand has to be imported. 

Table 5-6 Costs for green sand materials for moulding per unitand total annual costs in TSH. 
material f.o.b. price at factory price 

silica sand 
bentonite 
coal dust 
water 

total annual casts 

(source price of silica sand: Mr. Kishimbo.) 

10,000 

(source price bentonite: Tanganyika Meerschaurn Corporation Ltd, Arusha.) 
(sou ree price coal dust: Mr. Chugu of the TAZARA Workshop.) 
(source price water: National Urban Water Authority) 

5.2.3 Packaging materials 

2,143 
100,000 

13,945 
254 

annual casts 

1,129,361 
5,100,000 

529,910 
4,826 

6,764,097 

The pipe fittings will be packed in cardboard boxes. Depending on size and type of pipe fitting, it 
is decided how many pipe fittings wil I be packed in a box. All boxes have the same dimensions of 
approximately 500x300x200 mm. On average 200 pipe fittingscan be packed in one box. 

Price for the boxes is TSH 550 per square metre of cardboard. This price includes prints on the 
si des of the box. T otal surface of the box is 0.62 m2

• On th is a bout 60 per cent has to be added to 
provide for closing lidsof the box, making the total surface required 1 m2

. Price per box is TSH 
550. 115 Annually 10,000 boxes are required, total costs are TSH 5.500.000. 

5.2.4 Diesel 
Fuel consumption for the car is estimated on 10 litre per 100 kilometres. lt is estimated that per 
year 10,000 kilometres are driven. Price of diesel is TSH 276 per litre, annual diesel consumption 
for 1 car is therefore, 1,000 I itre. Annual costs are TSH 2 76,000. 

For the 10 ton lorry is estimate a fuel consumption of 30 litre per 100 kilometre. lt is estimated 
that per year 20,000 kilometres are driven. Total diesel consumption is therefore, 6,000 litre, costs 
are TSH 1,656,000. 

Furthermore the generator, estimated is that it has to be used 10 per cent of the production time. 
Fuel consumption at 75 per cent load is approximately 40 litres per hour. 116 Total annual working 
hours is 1,600 hours. Annual diesel consumption is, thus, 6,400 litre, costs are TSH 1 ,766,400. 

Total annual costs for diesel are TSH 3,698,400. 

5.2.5 Electricity 
Cupa/a me/ting 
For cupola melting total installed power is roughly estimated at 150 kW. The lathes have a power 
consumption of 2.2 kW and the grinding machines 1 kW. 117 lf there are 16 lathes working and 4 
grinding machines, total power consumption is 16 x 2.2 kW + 4 x 1 kW, adds up to 39 kW. This 
leaves 111 kW for annealing, shot blasting and the galvanising unit, which arealso working most 
of the time. lf on average 50 per cent of all installed electrical machinery and equipment is 
working simultaneously under normal conditions, it comes to a total of 75 kW per hour. Total 
monthly power consumption is 30,000 kWh per month. In this case the project falls under tariff 
group 2, assum ing that a voltage supply of 400 volts is sufficient. Total costs are: 118 

• TSH 6,250 per kW of maximum demand per month. Assuming that maximum demand per 
month is total installed power, casts are TSH 468,750; 

• TSH 59 per kWh, monthly costs are TSH 1,770,000; 

115 source: Mr. Goh i I, Twiga Paper Produels Ltd., Dar es Salaam. 
116 source: Gailey and Roberts Ltd, Dar es Salaam. 
117 source: Kilimanjaro Machine Tooi Manufacturing Company Ltd. 
118 source: For all data on tariffs and prices Tanzania Electric Supply Company (TANESCO) Ltd. 
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• TSH 4,000 customer service charge per month. 

Total annual electricity costs are TSH 26,913,000. 

lnduction melting 
When melting iron with an induction furnace power consumption per ton of melted iron is about 
650 kWh.

119 
Monthly power consumption is thus, 38,188 kWh. 

Total monthly power consumption is 38,188 plus 30,000 is 68,188 kWh per month. In this case 
the project falls under tariff group 2, assuming that a voltage supply of 400 volts is sufficient. Total 
casts are: 
• TSH 6,250 per kW of maximum demand per month. Assuming that maximum demand is total 

installed power, costs are TSH 468,750; 

• TSH 59 per kWh, monthly costs are TSH 4,023,092; 

• TSH 4,000 customer service charge per month. 

Total annual electricity costs are TSH 53,950,104. 

119 source: GEMCO Engineers B.V. 
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6. LOCATION, SITE AND ENVIRONMENT 

6.1 Location and site 

Location is chosen in the Dar es Salaam region, this at the request of Mr. Kishimbo. Also, this 
seems an appropriate location as several of the raw materials have to be imported and therefore it 
is more convenient to be located in the vicinity of the port. But also the presence of good 
infrastructure in Dar es Salaam is an important aspect to be considered, for example supply of 
electricity. Exact site is nat yet known, but a plot is available according to Mr. Kishimbo. Casts for 
site preparation and construction wil I be brought in as equity capita! by the project promoter. 

6.2 Construction and plant layout 

6.2.1 Main production building 
Figure 6-1 presents the schematic plant layout. This is only a rough sketch of the possible layout, 
in order to make an estimate about the land and building requirements. lt excludes room for 
offices, laboratories, and sanitary facilities. 

Total surface of the foUndry, excluding offices etc. .. , is about 100 m x 30 m for the plant plus 550 
m2 for raw materials and finished products starage which makes a total of 3,550 m 2

• 

Cast for the construction of the main production building is estimated at TSH 96,000 per square 
metre. As at some places extra strong foundations are required for carrying some of the machinery, 
casts have to be raised with 10 per cent. 120 

For starage of finished products an area of 30 m x 10 m reserved. Casts per square metre are 
estimated at TSH 104,000. 

6.2.2 Offices, Iabaratory and sanitary facilities 
For offices, Iabaratory and sanitary facilities a total of 300m 2 is reserved. Casts per square metre 
are estimated at TSH 114,000.121 

6.2.3 Total building casts 
main production building 
fin ished products starage 
office building 
TOTAL BUILDING COSTS 

6.3 Site preparation and development 

3,550 m2 
x TSH 96,000 x 1.10 = TSH 374,880,000 

300 m2 
x TSH 104,000 = TSH 31,200,000 

300 m2 
x TSH 114,000 = TSH 33,600,000 

TSH 439,680,000 

Casts for land development are estimated to be 6 per cent of total building casts. lnfrastructural 
works are estimated to be 2.5 per cent of total building casts for water supply and 5 per cent for 
conneetion to electricity supply. 

land development 
water supply 
electricity 
TOT AL COST FOR SITE PREPARATION 

TSH 439,680,000 x 0.06 = TSH 26,380,800 
TSH 439,680,000 x 0.025 = TSH 10,992,000 

TSH 439,680,000 x 0.05 = TSH 21,984,000 
TSH 59,356,800 

120 source: Mr. Kishimbo; Mr. Chegalla of Herkin Builders Ltd. 
121 source: Mr. Kishimbo; Mr. Chegalla of Herkin Builders Ltd .. 
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Figure 6-1 Schematic plant layout (not scaled). 
(sou ree: GEMCO Engineers B.V. and visits to various faundries in Tanzania) 
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7. HUMAN RESOURCES 

7.1 Organisational structure 

The organisational structure is presented in Figure 7-1. The ma in responsibi I i ties of the different 
functions are elaborated on hereafter. The number of personnel is based on capacity requirements 
of the machinery and equipment as presented in Chapter 4 (Engineering and Technology). 

All information concerning salaries and wages, allowances, and taxes is based up on the present 
situation at Herkin Builders Ltd. 122 In the text all salaries and wages and allowances are on a 
monthly basis. 

7.2 General manager 

The general manager is responsible for 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 TSH 150,000 plus housing and transport 
accommodation. 123 Housing accammodation implies the rent of a house at approximately TSH 
125,000 a month. Transport accommodation implies that a car wil! be available for the general 
manager. The castfortransport is incorporated in the fixed investment casts. Total castfora car is 
estimated at TSH 20,760,000. 124 Salary and housing allowances for the general manager are 
incorporated in factory Iabour casts. 

There is 1 personal secretary working for the general manager. Salary TSH 40,000 plus TSH 
10,000 allowances. 

7.3 Factory 

7.3.1 Work~ manager 
Head of bath faundry and workshop is the works manager. The works manager is responsible for 
the overall management of the faundry and workshop. 

As the importance of good faundry practise is critica! to the quality of the product it is necessary 
to have a qualified faundry engineer at this position. The works manager reports directly to the 
general manager. 

Salary for the works manager is composed of gross basic pay of TSH 120,000, plus housing and 
transport allowances. Housing allowance is the rent of a house. Total allowance is approximately 
TSH 120,000 per month. 

7.3.2 Faundry engineer 
To assist the works manager on technology and engineering, a qualified engineer is required. He 
wil! also workas a Iabaratory analyst and is in this function responsible for the chemica! analysis 
of the malleable cast iron and mechanica! testing of the products and product's materiaL The 
faundry engineer wil! have a degree level. Salary for the faundry engineer is TSH 90,000 plus TSH 
25,000 transportand housing allowance. 

122 source: Mr. Kishimbo; Mr. Leonard, chief accountant of Herkin Builders Ltd. 
123 lf housing and transport accommodation would be reflected in higher basic pay, these would be taxabie income for 

the managers and are therefore provided by the project. 
124 Casts for the car arebasedon the price of a Landrover 110 Hardtop. C.i.f price of the car is E 15,000, import duty is 

20 per cent, salestaxis 25 per cent, delivery casts are TSH 1,275,000. source: CMC Landrover (T) Ltd., Dar es Salaam. 
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7.3.3 Faundry personnel 
The production department is divided in 2 units. (1) The faundry where the iron is melted and the 
pipe fittings are castand (2) the workshop where all required machining operations take place. 

A faundry foreman is responsible for the daily routine of the foundry. The faundry foreman is 
selected on basis of faundry experience. Salary is TSH 50,000 plus TSH 15,000 transport and 
housing allowance. 

The faundry is divided in two sections: (1) melting and (2) moulding, both sections have a section 
head. Salary of the section heads is TSH 40,000. Heads of sections are selected on basis of 
experience. Allowances for the section heads are TSH 10,000. 

Furthermore there are 3 skilied faundry workers required to operate the furnace and 8 skilied 
faundry workers required for sand preparation, moulding, core making and shake out. All skilied 
personnel have a vocational training level or a diploma of a technica! school. Wage of skilied 
personnel is TSH 30,000 plus TSH 10,000 allowances. 

7.3.4 Workshop personnel 
The other unit of the production department is the workshop for machining of the pipe fittings (i.e. 
cleaning and threading). This department is led by a workshop foreman. This foreman is also 
selected on basis of workshop experience. Wage is TSH 50,000 plus TSH 15,000 allowances. 

The workshop is divided in two sections: (1) cleaning of the castings and (as described in section 
4.4) (2) machining (as described in 4.7). Both sections have a head. Heads of sections are selected 
on basis of experience. Wage of the section heads is TSH 40,000 plus TSH 10,000 allowances. As 
the workshop operates in 3 shifts, 6 section heads are required. 

Furthermore skilied machine operators are required, 4 for grinding and 16 for threading, per shift. 
All skilied personnel have a vocational training level or a diploma of a technica! school. Wage of 
skilied workers is TSH 30,000 plus 10,000 allowances. 

At last there are 11 unskilled workers for loading and unloading of shot blasting machines and 
annealing furnaces, galvanising, packing and storing of the pipe fittings, etc ... , required. Gross pay 
for unskilled workers is TSH 20,000 plus TSH 5,000 allowances. 

7.4 Administration 

7.4.1 Administrative manager 
An administrative manager is responsible for the management of all office work and 
administration. Salary for the administrative manager is composed of gross basic pay of TSH 
120,000, plus housing and transport allowances. Housing allowance is the rent of a house. Total 
allowance is approximately TSH 120,000 per month. 

7.4.2 Administrative personnel 
In administration there is 1 secretary, and 1 office clerk working. The secretary and office clerk 
have a salary of TSH 40,000 and TSH 30,000 respectively. Both get TSH 10,000 allowances. 

Under the office clerk is the office attendant working. The respons i bi I itiès of the office attendant 
range from delivering messages to clean ing. Salary of the office attendant is TSH 25,000 plus TSH 
5,000 allowances. 

Also the drivers are placed in the administration office. Two drivers for the lorry and the company 
car are required. Salary TSH 25,000 plus TSH 5,000 allowances. 

Furthermore there are 3 watchmen working under the administrative manager, to guard the 
factory. Salary is TSH 20,000 plus TSH 5,000 allowances. 
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7.5 Accountant's office 
7.5.1 Chief accountant 

The accountant is responsible for all book-keeping activities of the project. Salary for the chief 
accountant is composed of gross basic pay of TSH 100,000, plus housing and transport 
allowances. Housing allowances is the rent of a house. Total allowance is approximately TSH 
100,000 per month. 

7.5.2 Accountant's personnel 
In the accountant's office there is also the accounts clerk, purchasing officer, and the store keeper. 
All three have a farm IV to VI diploma. 125 Gross pay is TSH 50,000, TSH 35,000 and TSH 30,000 
respectively. Allowance for the accounts clerk is 15,000 and TSH 10,000 for the purchasing 
officer and store keeper. 

There is also 1 office attendant workingas assistant for the store keeper. Salary TSH 25,000 plus 
TSH 5,000 allowances. 

7.6 Marketing 
7.6.1 Marketing manager 
The marketing manager is responsible for all marketing and sales activities of the project. Salary 
for the marketing manager is composed of gross basic pay of TSH 100,000, plus housing and 
transport allowances. Housing allowances is the rent of a house. Total allowance is approximately 
TSH 100,000 per month. 

7.6.2 Marketing personnel 
In the marketing section 1 marketing clerk working. Salary is TSH 40,000 plus TSH 10,000 
allowance. Also required is a secretary. Salary TSH 40,000 plus TSH 10,000 allowances. 

7.7 Taxes and insurance 
7.7.1 Social casts of Iabour 
The employer has to pay several taxes on the salaries and wages 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 allowances. 

• Furthermore 2 per cent of on gross pay plus allowances has to be paid to the Vocational 
Education and Training Authority. 

7.7.2 Workmen's compensation insurance 
Workmen's compensation insurance covers all personal injuries to employees as a result of 
accidents at work. lnsurance premium is dependent on the type of work (see Appendix D-1 ). 

125 Form IV to VI is a secondary education level with a professional character. 
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Figure 7-1 Organisational structure of the project. 
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8. FINANClAL ANALYSIS OF THE PROJECT 

8.1 Introduetion 

This chapter presents the financial analysis of the project. First a base-case scenario is worked out 
for induction melting with a production volume of 2,000,000 pipe fittings per year. Weighted 
average price of a pipe fitting is TSH 124.55, referred to as he standard price. In the analysis 
inflation is excluded in first instance, but the impact of inflation on the project is elaborated in 
section 8.4.7. Where in this chapter capacity utilisation is mentioned this is the overall capacity 
utilisation of the project, reflected in the production volume. lt is assumed that production volume 
is sales volume. In year 1 (1998) capacity utilisation is 50 per cent, production volume is 
1,000,000 pipe fittings. Capacity utilisation is 80 and 90 per cent in year 2 and 3 respectively. At 
100 per cent capacity utilisation production volume is 2,000,000 pipe fittings. The lifetime of the 
project is chosen to be 20 years. This is based on the lifetime of one of the main pieces of 
equipment, the melting furnace. A cupola furnace can without too many problems work for at 
least 20 year, 126 the lifetime of the induction furnace is estimated to be 10 years.Year 0 is the year 
of construction, this is asumed to be 1997. The first year of operations (year 1) is 1998. 

All information and data from the previous chapters is inserted in the financial schedules as 
proposed by the Manual for the Preparation of lndustrial Feasibility Studies. Only those schedules 
are used that are directly required to arrive at the proposed profitability measures, because not 
every item is, besides total casts, divided in a foreign and a local part. The schedules are 
presented in Appendix E. 

8.2 Comments on the financial schedules 

8.2.1 Schedule X-1/1: Total fixed investment casts 
Schedule X-1/1 presents the total fixed investment costs of the project, this includes both initial 
investments made in year 0 (1997) and investments made during operations. In this case extra 
investments are required in year 1 and 2 for the patterns. For contingencies a provision is made of 
10 per cent on total fixed investment casts. Total investment costs during construction are with 
TSH 1,586,807,278 very high (approximately NLG 4,736,738), this wil I result in high interest 
casts during first years of operations. 

Foreign share of total fixed investment casts are 52.9 per cent and 90.3 per cent of equipment and 
machinery. This foreign share has to be considered high, but is probably normal for such a project 
in Tanzania considering the required technology. 

8.2.2 Schedule X-2/1: Total pre-production expenditures 
Schedule X-2/1 presents all expenditures that have to be made befare operation of the project 
starts. This includes pre-production marketing, plant commissioning and trial run, insurance during 
construction, and interest payments in year 0. 

For pre-production marketing TSH 2,000,000 is added for advertisements. 127 For a trial run befare 
actual production starts, a provision is made to produce 5 per cent of the production of year 1 
(1 00,000 pipe fittings), this wil I also be used for pre-production marketing activities. Premium for 
the insurance dur i ng construction is 0.5 per cent of total fixed investment costs. 128 For 
contingencies also a provision of 10 per cent is made, this is on pre-production expenditures 
excluding interest payments. Interest payments during year 0 amount to TSH 124,741,152 of a 

126 source: Mr. Kuys, faundry engineer of Hekken's Ijzergieterij B.V., Tegelen, The Netherlands. 
127 Th is is basedon prices for newspaper advertisements. source: The Guardian Limited. 
128 source: Nationallnsurance Corporation. 
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total of TSH 144,895,635 (86.1 per cent), this is a very high share. 

8.2.3 Schedule X-3/1: Total annual casts of products sold 
Total casts of products sold are presented in Schedule X-3/1. Raw materials and factory supplies 
are divided in locally available materials and supplies and imported materials and supplies. 
Foreign share of all material supplies is 37.8 per cent. Raw materials are mostly imported, factory 
supplies are mostly locally available. 

For some items assumptions have been made. Annual casts for spare parts are estimated to be 1 
per cent of total value of machinery and equipment. Casts for maintenance are estimated to be 5 
per cent of factory casts. 

For insurance casts are included for machinery insurance, fire insurance and workmen's 
compensation i~surance. Machine insurance covers all problems occurring with machinery (i.e., 
machine break down). lnsurance premium is 1.2 per cent of the total value of the machinery per 
annum. Fire insurance covers all damage caused by a fire on buildings, machinery and stocks. 
lnsurance premium is 0.7 per cent of total value of buildings, machinery and stocks per annum. 
Workmen's compensation insurance covers all personal injuries to employees as a result of 
accidents at work. I nsurance premium is dependent on the type of work (see Appendix D-1 ). 

In administrative overhead casts a 10 per cent provision is included for materials and services. For 
marketing purposes an official opening ceremony of the factory is included in marketing overhead 
casts àt a cost of TSH 2,000,000. Furthermore are included in direct marketing casts, regular 
newspaper advertisements, annual casts TSH 2,000,000, 

In the first years financial casts are very high and are almast a fourth of the total casts of products 
sold. Also depreciation of the expensive fixed assets are high. In year 1 total costof products sold 
is TSH 463,952,940, with TSH 123,909,544 financial costs (this includes both interest payments 
and other financial costs, see section 8.2.6) and TSH 151,893,237 depreciation casts. While 
material casts are (only) TSH 125,537,000. Depreciation casts remain a large share in total casts 
of products sold. Total casts of products sold is TSH 406,353,497 at 100 per cent capacity 
ut i I isation aft er loans are repaid. 

Schedule X-3/3 presents the variabie part of the total annual costs of products sold. The variabie 
share is TSH 200,480,719, (48.8 per cent of total costs of products sold) after loans have been 
repaid and at 100 per cent capacity utilisation. 

8.2.4 Schedule X-4/1: Total net working capital requirements 
T otal net worki ng capita I requirements are current assets minus current I ia bi I ities. 

Current assets 
For inventory also a discrepancy is made between locally available materials and supplies and 
imported materials and supplies. This because of problems with supply of imported materials. 
These problems are caused by the foreign currency constraints and the long time it usually takes 
from time of ordering to del ivery of the goods. Therefore, imported materia Is are assumed to be in 
stock for 6 months. Locally available goods are kept in stock for 3 months. Spare parts are 
assumed to be imported as welland therefore, wil I also be held in stock for 6 months. 

For work in progress it is estimated that the production of a pipe fitting takes about 1 week. As 
customers might be wholesalers, retailers and individuals that buy directly at the factory, 1 month 
of finished products wil I be held in stock. 

As it is normal practice for the customers of pipe fittings to buy directly at the factory, the 
customers have to pay directly at delivery. Th is is normal practice in Tanzania. 129 

Cash in hand is assumed to be 5 per cent of total current assets. 

129 source: Mrs. Ndunguru, from the marketing department of PIPECO; Tanganyika Meerschaurn Corporation Ltd. 
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Current liabilities 
For accounts payable there is also the difference made between locally available and imported 
materials. lmported materials have to be paid before shipment from the supplier, shipment 
commences u pon receipt of letter of credit of the bank. 13° For accounts payable to local suppl i ers, 
like accounts receivable, it is assumed that also has to be paid on delivery. 

Net working capita/ 
Despite the high operational costs (schedule X-3/1) and large stocks of imported materials, annual 
net working capita! requirements are not too high, TSH 52,817,043 at 100 per cent capacity 
utilisation. This because no reservations have to be made for accounts receivable. Net working 
capita! requirements in_year 0 are only modest, TSH 813,086. 

8.2.5 Schedule X-6/1: Total investment costs 
Total investment costs are compiled of total fixed investment costs, total pre-production 
expenditure, and total net working capita! requirements. Total investment costs are TSH 
1,732,515,999. Total investment costs are very high, especially the fixed investment costs, while 
net working capita! requirements in year 0 are only modest. 

8.2.6 Schedule X-7/1: Sourees of finance 

Equity 
The banks use a debt: equity ratio of 60: 40, meaning that at least 40 per cent of total investment 
costs should be financed by equity capital. 131 Equity capita! will be laid in by Mr. Kishimbo and/or 
external shareholders. Part of the equity capita! wil I be paid by means of the land, site preparation 
and buildings. This amounts to only 28.8 per cent of total investment costs and is, therefore, not 
enough. Dividends on the 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 per cent of the annual net 
profit. 132 

Commercial loans 
There are two possibilities for takinga loan. The first one is a commercial loan. This is not as easy 
as it may seem. Three visited banks, the National Bank of Commerce, the Co-operative and Rural 
Development Bank (CRDB), and the Eurafrican Bank, do not issue long term loans at the moment. 
The CRDB planstostart issuing long term loans again in 1996.133 The Eurafrican Bank only issues 
short term loans and bank overdrafts for commodity and trade finance and for working capital. 134 

lf loans are issued again by the CRDB, interest rates are 32 per cent. Maximum duration of the 
loan is 5 year, repayment may start in year 1 of operations and should take place quarterly. 

Soft /oans 
Another possibility is to apply fora soft loan. The Tanzania Development Finance Company Ltd. 
(TDFL) is a privately owned financing institution to provide funds for starting new projects in 
Tanzania. Shareholders of the bank are several European development banks135 and the Tanzania 
lnvestment Bank. 

The TDFL issues two types of loans. One is for investments aiming only at the local market. Loans 
are issued in Tanzanian shillings and the interestrateis 29 per cent. The second one is for projects 
aiming for at least 80 per cent at the export market. In this case the loan is issued in US$, and the 
interest rate is 12 per cent. 136 The difference is made between the two types of loans because of 
the foreign exchange earnings of the latter, which is an extra benefit for the project considering 
the foreign exchange constraint. Loans issued in US$ also have to be paid back in US$. 

130 source: Mr. Mbata of Henschel Export. 
131 source: Mr. Nkya, resident manager of theEast African Development Bank. 
132 source: Mr. Kishimbo. 
133 Mrs. Mushi, Marketing Manager of the CRDB, Dar es Salaam. 
134 source: Mr. Maokola, credit analyst of the Eurafrican Bank, Dar es Salaam. 
135 Commonwealth Development Corporation, Deutsche lnvestitions und Entwicklungsgesellschaft mbH of Germany, 

Nederlandsche FinancieringsMaatschappij voor Ontwikkelingslanden N.V., European lnvestment Bank. 
136 source: TDFL. 

53 



As the proposed project is primarily aiming at the local market, it is only possible to apply fora 
loan at 29 per cent. Compared to the 32 per cent commercial interest rate still very high. 
Another possibility for a soft loan is the East African Development Bank. They issue loans at 12 
per cent. Loans are issued in the form of letters of credit directed at the supplier of the goods or 
equipment in the currency of the country of origin. Here other costs arise because the loan also 
has to be repaid in that particular currency. As the project does not earn foreign exchange, it has 
to buy it at the commercial banks hereby loosing the selling I buying exchange rate difference. 
Average difference between sell i ng and buying rates is 4.1 per cent. 137 Costs for th is are 
incorporated in Schedule X-7/4 under the heading of "Other financial costs". 

lt is assumed that the East African Development Bank will issue the loan. The height of the loan is 
total investment costs (schedule X-6/1) minus equity capita!. The interest rate will be 12 per cent. 

The project will be financed as follows: 
o Equity capita! TSH 693,006,400, this is 40 per cent of total investment costs. This is the 

minimum required equity capita! share; 

o The remainder, TSH 1,039,509,600 wi 11 be financed through a soft loan from the East African 
Development Bank at an interest ra te of 12 per cent. 

8.2.7 Schedule X-7/2: Total financial flow 
Schedule X-7/2 presents the all financial flows, disbursements, repayments, debt balances, interest 
payments, but also accounts payable (schedule X-4/1) are included as short term finance. 

8.2.8 Schedule X-7/4: Total debt service 
Schedule X-7/4 presents the total debt service, that is, all loan disbursements, loan repayments and 
interest payments. Loan repayments and interest payments have to be done quarterly. The 
equation for calculating the annual interest payments is therefore: 

. debt balancey-t + debt balancey + repayment per period 
annual mterest payment = x i 

2 
( 8-1 ) 

Wh ere: 
o debt balancey_1 = debt balance at end of previous year 

o debt balancey = debt balance at end of current year 

o repayment per period = the repayment per quarter 

o i = interest rate 

8.2.9 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 inflows consist of inflows from financing and inflows from sales. Sales revenues are TSH 
249,100,000 at 100 per cent capacity utilisation, this is the only cash inflow. Cash outflows are 
operational costs, loan repayments and interest payments. The cash outflows in the first years of 
operation are very high, TSH 652,232,581 in year 1, caused by the loan repayments and interest 
payments. The negative cash flow cash flows in later years, TSH (5,360,260), are caused by the 
too high production costs compared to sales revenues. 

8.2.1 0 Schedule X-9/1: Discounted cash flow-total capita! invested 
From both cash inflow and cash outflow all financing topics (loan disbursements and repayments, 
interest payments, etc ... ) are left out in this schedules. Cash inflow consists here only of sales 
revenues. Also here the cash flows remain negative when loans are repaid, and thus the projeet's 
cash flowscan not pay back the initia! investment costs. 

137 Average difference between selling and buying rates is calculated basedon US Dollar, Sterling Pound, Deutsch Mark 
and Dutch Guilder (as price quotations in previous chapters are also in these currencies), exchange rate differences of he 
National Bank the Commerce and the Co-operative Ru ral and Development Bank. 
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The discount rate is chosen as the interestrateon long tern loans, adjusted to exdude the inflation 
premium. The interest rate on commercial loans is 32 per cent. lnflation in 1995 was 28.4 per 
cent (see Table 8-6). Simply subtracting the inflation from the interest rate would results in a 
discount rate of 3.6 per cent. This can not be considered as a realistic discount rate, it would result 
in a too high NPV. Therefore a discount rate of 12 per cent is chosen, this is based on the interest 
rate of the soft loan. Interest rates on long term loans were in 1995 also higher than 32 per cent, 
they ranged between 40 and 45 per cent. Subtracting the inflation from these interest rates would 
result in a rate between 11.6 and 16.6 per cent. Therefore, a discount rate, adjusted for inflation, 
of 12 per cent seems re al i st ie. 

The results are presented in Table 8-1. The condusion from this must be rejection of the project. 
All values are so negative that it wil! be difficult to come with another "realistic" scenario to make 
the outcome of the analysis better. 

Table 8-1 Results of the financial analysis for the base-case scenario. 
NPV IRR MRR pay-back period 

TSH (1,875,848,839) -9.5% NA a > 20 year 
a NA denotes that the MRR cannot be calculated because the sum of the future values is less than zero. 

The NPV profile in Figure 8-1 shows that the projeet's cashflows do notreturn more than one IRR. 
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Figure 8-1 Net present value profile. 

8.2.11 Schedule X-9/2: Discounted return on equity capital invested 
Discounted return on equity capita! invested gives the profitability measures for the shareholders 
of the project. Cash outflow is only the laid in equity capita!. Cash inflows are cash surplus from 
schedule X-8/1 and dividends paid. The IRR and MRR present here the rate of return on equity 
capital invested, this in contrast to the IRR and MRR in schedule X-9/1 where it presents the rate of 
return on total capital invested. 

Table 8-2 Results of the financial analysis of the base-case scenario for the shareholders. 
NPV IRR MRR 

TSH (2,225,837,340) -11.3% NA 

The results presented in Table 8-2 show also negative figures. The condusion is that the project is 
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not profitable for the shareholders. 

8.2.12 Schedule X-1 0: Net income statement 
The net income statement (Schedule X-1 0) presents the net profit after tax 138 and the dividends 
paid to the shareholders. The project is not able to produce any gross profits (sales revenues minus 
variabie and fixed costs). Sales revenues are less than operational costs. Consequently no taxes or 
dividends wil I be paid. 

Caused by the interest payments in the first years, loss in year 1 is TSH 339,402,940, compared 
with sales revenues of TSH 124,55,000 very high. 

A break-even analysis could show how high the salesvolume should be for the project to produce 
profits. A break-even analysis is performed insection 8.4.6. 

8.2.13 Schedule X-11: Balance sheet 
The balance sheet shows how the assets of the project are financed. The main condusion from 
schedule X-/11 is that all assets are covered by liabilities. 

8.3 Cupola or induction furnace? 

In Chapter 4 (Engineering and Technology) it was argued that 2 possible technologies could be 
used for melting of the iron, a cupola furnace and an induction furnace. For both technologies a 
financial analysis has been done. In the previous sections of this chapter the financial analysis for 
the induction furnace is discussed. Here a comparison will be made between the analysis of the 
cupola furnace and the induction furnace. The financial schedules for cupola melting are 
presented in Appendix G. 

Table 8-3 Comparison between financial analysis fora cupola and induction furnace. 

salesvolurne 
total fixed investment casts 
foreign share equipment al 

raw materials local supply 
raw materials foreign supply 
factory supplies local supply 
factory supplies foreign supply 
foreign share materials bi 

NPV 
IRR 
MRR 
(source: Appendix E and Appendix G) 

al Foreign share of equipment and machinery. 
bi Foreign share of raw materials and factory supplies. 

cupola furnace 
1,600,000 

TSH 1,318,165,772 
89.4% 

TSH 5,724,582 
TSH 133,517,009 

TSH 49,978,916 
TSH 1,304,599 

73.5% 
TSH (2,466,937,349) 

-56.5% 
NA cl 

induction furnace 
2,000,000 

TSH 1,586,807,278 
90.3% 

TSH 8,687,805 
TSH 46,183,010 
TSH 69,357,898 

TSH 1,308,287 
37.8% 

TSH (1,875,848,839) 
-9.5°/o 
NA c! 

cl NA denotes that the MRR cannot be calculated because the sum of the future va lues is less than zero. 

Table 8-3 shows that both technologies leadtoa not profitable project. The fixed investment costs 
for the cupola furnace are less than for the induction furnace. But, the low sales volume, resulting 
in low sales revenues, is not able to produce positive cash flows in schedule X-8/1. A problem for 
cupola melting is that more pig iron is required compared with induction melting where more 
scrap metal can be used. Pig iron has to be imported and is much more expensive than scrap 
metal, also coke has to be imported. Foreign share of material inputs is very high, 73.5 per cent 
compared to 37.8 per cent for induction melting. In first instanee using the cupola furnace looks 
more promising, more appropriate, but the especially the high foreign material costs make the 
project worse than when using a more expensive induction furnace. 

138 Each enterprise is levied the following taxes: stamp duty 3 per cent of monthly turnover, or if monthly turnover 
exceeds TSH 400,000, 1 per cent of monthly turnover; and corporate tax: 35 per cent of net profit All taxes on taxabie profit 
orturnover are exempted for the first five years of operation. (source: Mr. Leonard, senior accountant of Herkin Builders Ltd.) 
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The IRR is used for comparison between the projects. IRR induction melting is less negative than 
for the cupola furnace which implies that this project looks more promising. Therefore, in the 
following sections also the project using the induction furnace will be used. 

8.4 Sensitivity analysis 

8.4.1 Discount rate 
What is usually done in a sensitivity analysis, is that for higher discount rates is analysed what 
happens to the profitability measures. But, with the results so far, a higher discount rate wil I make 
it only worse and therefore it becomes redundant. This can also be seen in the NPV profile in 
Figure 8-1. 

8.4.2 Sales volume and ex-factory price 
The project evaluated on the base case scenario was nat feasible, by far. To "make" it feasible 
with a realistic scenario does nat seem to be possible. Same of the important variables are the 
sa les volume and/or sales price. As could be seen in schedule X-1 0 operational casts are al ready 
higherthansales revenues. Another variabie is the interest rate, but assuming that a soft laan can 
betaken at 12 per cent is already positive thinking. 

Figure 8-2 (and Appendix F-1) presents the results of an analysis of the effects of an increase of 
sales volume of the project in combination with an increase of the ex-factory price of the pipe 
fittings. 139 As can beseen nat only the salesvolume has to be increased, but also the price of the 
pipe fittings. Estimated by GEMCO Engineers B.V. is that a faundry like the proposed project 
should have an annual output (net faundry capacity as described in section 4.1.3) of about 2,000 
ton to be viable. With an output of 2,000,000 pipe fittings output is 279 ton (net faundry capacity, 
see section 4.1.3), the project is far below 2,00o ton output. An output of 2,000 ton is equal to 
about 14,000,000 pipe fittings per year. Figure 8-2 shows that under the assumptions made, a 
positive NPV is reached at an annual sa les of about 10,000,000 pipe fittings. To have a margin of 
error 12,000,000 pipe fittings should be sold. Selling 10,000,000 pipe fittings the IRR is 13.3 per 
cent, above the discount rate of 12 per cent, but the MRR is with 12.7 per cent only marginal 
higher than the discount rate. But even here caution should be taken, the pay back period remains 
rather long, 7.1 years. An output of 12,000,000 pipe fittings returns an IRR of 15.4 per cent and 
MRR of 13.4 per cent. A reasanabie margin, also the pay-back period is reasonable, 6.2 years. 
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Figure 8-2 Effects of changing sales volume and ex-factory price on the net present value. 
(source: Appendix F-1) 

139 The assumption is made that when production volume increases also investment casts have to be increased. 
Calculated is with an increase of 10 per cent for each production volume increase of 2,000,000 pipe fittings. 
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As can be seen in Figure 8-2 not only the number of pipe fittings has an important effect, but also 
the ex-factory price. With a 10 per cent increase of the ex-factory price the project becomes 
profitable at a salesvolume of about 8,000,000 pipe fittings. 

lt will be difficult for the project to penetrate a market that is dominated by large manufacturers. 
These existing manufacturers have already a certain market share and are therefore able to 
produce the required quantities at low prices. Another advantage the pipe fitting manufacturers in 
China and India that export to Tanzania at present have, is that these faundries are far less 
dependent on importsof both materials and equipment, they both have a higher level of industrial 
development. Therefore, a price decrease would be a realistic option to increase the market share. 
A price decrease of 10 per cent, though, would mean that the project should sell more than 
13,000,000 pipe fittings to reach a positive NPV. And this might be more realistic than a price 
increase, especially when trying to penetratea market dominated by large foreign manufacturers. 

To raise the output of the project it should export a large part of the produced pipe fittings. In first 
instanee there are the surrounding African countries that could be a potential market for the 
project. As pipe fittings are imported from outside Africa, it might be that there are also no 
manufacturers in the surroundi ng African countries and therefore, th is m ight be a possibi I ity, but a 
further market analysis is required in this case. 

For the project it becomes clear that the either a higher import duty for pipe fittings, which is 
currently 30 per cent, is required, or that the government subsidises the project. This would 
enable the project to increase the market share and ex-factory price. Neither of the requirements, 
though, are likely to happen. Import duties in Tanzania are more likely to decrease in line with an 
increasing open and liberalised market policy of the Tanzanian government. Subsidies wil I not be 
issued to projects like the proposed project according to a zero draft of the new Tanzanian 
. d . I d I 1· 140 1n ustna eve opment po 1cy. 

8.4.3 Subsidy 
Subsidy is a possibility to raise the changes of the project, in two ways. One, it would finance a 
part of the project and therefore decreases the amount of money that would have to be borrowed 
at the bank and therefore also decreases the amount of interest payable. Also the required amount 
of equity capita! decreases. Two, the lowered burden of the interest payments could be used to 
sell at a slightly higher price as imports. Suppose a government subsidy of TSH 500,000,000, 
about one third of the total fixed investment costs. The subsidy would have to be inserted in 
schedule X-7/2. The result is shown in Table 8-6. The interest payments in year 1 of the project 
decreases from TSH 123,909,544 to TSH 85,375,062, a decrease of 31.1 per cent. But, as 
explained, all financing topics are leftout in the calculation of the NPV and IRR in schedule X-9/1, 
therefore the difference in NPV is the subsidy. 

Table 8-4 Effects of a subsidy of TSH 500,000,000 on the profitability of the base-case 
scenario. 

on total capital 
on equity capital 

NPV 
TSH (1,375,848,839) 
TSH (1,571,958,030) 

IRR 
-8.3% 
-9.8% 

MRR 
NA 
NA 

Equity capita! requirements decrease to TSH 477,489,158, less than the total value of site 
preparation and bui I di ngs. 

8.4.4 Depreciation costs 
As could be seen in schedule X-3/1 annual depreciation costs are a large part of total costs of 
products sold. A reduction in depreciation costs could have an influence on the outcome of the 
financial analysis. In the base-case scenario depreciation was straight line and meant to provide 

140 
Technica! Cammiltee on Formulation of lndustrial Development Strategy and Policy, lndustrial Development Policy 

1995-2020: Revised Zero Draft. April 1996. 
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financial reserves for replacement of equipment. lt was assumed that at the end of the depreciation 
period (i.e., the period after which a specific piece of equipment has to be replaced) the salvage 
value was zero. In the following simulation a salvage value of 5 per cent of the total investment 
casts of each piece of equipment is introduced. The annual depreciation decrease from TSH 
151,893,237 to TSH 145,031,376. The results are presented in Table 8-5. 

Table 8-5 Effects of a salavage value of 5 per cent on the profitability of the base-case 
scenario. 

NPV IRR MRR 
TSH (1,871,953,704) -8.8% NA 

The impravement of the profitability is only smal!, but this could be expected as the difference in 
annual depreciation casts is smal!. 

8.4.5 A best-case scenario 
Based on the discussion in the previous sections a best-case scenario can be formulated. Again is 
analysed what the effects of an increase in salesvolume and price increase are, but now a subsidy 
of TSH 500,000,000 is added plus a salvage value of 5 per cent. The results are presented in 
Figure 8-3. 

The project becomes profitable without price increase at a sales of about 8,000,000 pipe fittings. 
Even with a price decrease the project becomes profitable at 10,000,000 pipe fittings. Still, 
investing in the project would remain nat without any risks, pay-back periods remain long. The 
effects of subsidy ar salvage value are on itself only marginal, but combined with a price increase 
would imprave the project considerably. 
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Figure 8-3 Effects of changing in sales volume and ex-factory sales price plus a subsidy of TSH 
500,000,000 and a salvage value of 5 per on the net present value. 

(source: Appendix F-2) 

8.4.6 Break-even analysis 
A break-even analysis shows at what sales volume the project starts to produce a net profit 
(schedule X-1 0). As a normal year is chosen a year where the project has repaid all loans and is 
working at full capacity. Assumed is that production volume is salesvolume and that investment 
casts remain constant. There is no subsidy or salvage value included. 
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The variables are: 141 

• ex-factory price per unit TSH 124.55 

• variabie casts per unit TSH 99.44 

• fixed casts TSH 207,372,479 

The break-even point (BEP) can be calculated: 

fixed casts 
BEP=~----~--~~------~ 

price per unit - variabie casts per unit 

207
•
372

•
479 

= 8 259 333 i e fittin s 
124.55-99.44 ' ' pp g 

( 8-2) 

The break-even analysis is based on constant investment casts, but as was the assumption in 
section 8.4.2 investment casts increase with 10 per cent each increase of production vol u me of 
2,000,000 pipe fittings. The effect of this assumption is, as can be seen in Figure 8-2, that the 
project is nat viabie with a production volume of 8,259,333 pipe fittings without price increase. 
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Figure 8-4 Break-even analysis. 

8.4. 7 The effects of I nflation 
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. lnflation in Tanzania was 28.4 per cent 
in 1995 (see Table 8-6). lnflation remains fluctuating around 30 per cent. lt is nat possible to 
estimate the actual inflation rate in the future years of operation, as that is too much dependent on 
overall economie developments and government policies. Therefore, a constant rate of inflation of 
28 per cent wil I be used in the financial evaluation. 

Table 8-6 lnflation and official exchange rate of the US$ in Tanzania. 
year 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 
inflation 33.3 32.4 30.0 31.2 30.4 35.9 28.8 21.9 25.2 33.1 28.4 
OER al 16.49 51.72 83.72 125.00 192.30 196.00 233.90 335.00 497.87 523.45 558.18 
change bi 213.6% 61.9% 49.3% 53.8% 1.9% 19.3% 43.2% 48.6% 5.1% 6.6% 
(source: Bank of Tanzania, Economie Bulletin for the Quarter Ended 31st December 1995. Vol. XXIV, No. 4 (Table 3.13 
and Table 4.3)). 

al Official exchange rate of the US$. 
bi Annual percentage change of the OER. 

141 Ex-factory price and variabie casts per unit can be derived from schedule X-10, fixed casts can be directly found in 
schedule X-10. 
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lncluding inflation in the financial analysis has its impact on several points. First the increase of 
project inputs and outputs. As several of the raw materials are imported, the prices of these 
materials will not increase with the same rate as locally available inputs. But, are instead 
dependent on world market developments. Especially pig iron and coke tend to be influenced by 
international market developments than inflation rates. What has to be considered though, is that 
the exchange rates are influenced by the inflation rate. lf inflation is high relative to foreign 
inflation rates the national currency has to be devaluated. But as can be seen in Table 8-6 the 
annual percentages change of the OER is not equal to the inflation rates. The result of this is that 
local market prices of imported material increase faster than the foreign inflation rates, but will be 
also less than the national inflation rate. 

lt is, though, doubtful that the price of the output can increase with the rate of inflation in 
Tanzania. Presently all pipe fittings are imported and, therefore, it is not likely that the price of the 
locally produced pipe fittings can increase with the same rate. This argument is probably also 
valid for locally produced inputs in the project if there is an alternative souree of imported 
supplies. 

Furthermore, inflation has its impact on interest rates. In interest rates on loans the inflation 
premium has to be included. lf the project is financed through a soft loan the interest rate on loan 
remains 12 per cent, because this is an interest rate determined by the international capita! 
markets. The discount rate has to be adjusted though, now a rate of 32 per cent has to be used, as 
this is the interestrateon commercial loans in which the inflation premium is included. 

The following assumptions are made to analyse the effects of inflation on the financial analysis: 
• National inflation rate is 28 per cent; 

• lnflation 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 inputscan be determined this way; 

• Prices of locally available inputs increase with the national rate of inflation; 

• Ex-factory Price of the pipe fittings increases with the foreign rate of inflation; 

• As most of the machinery and equipment is imported casts for depreciation increased with the 
foreign i nflation ra te; 

• Salaries and wages will increase with the national inflation rate; 

• The discount rate is set at 32 per cent. 

Table 8-7 Effects of inflation on the financial analysis. 
foreign inflation rate 5% 10% 15% 20% 28% 
NPV (in TSH) (3,844,568,738) (3,681 ,785,987) (3,448,339,312) (3, 103,694,279) (2, 138,552,063) 
IRR -32.0% -31.0% -28.9% -23.8 4.8% 
MRR NA al NA NA NA 9.6% 

al NA denotes that the MRR cannot be calculated because the sum of the future va lues is less than zero. 

The effects of inflation on the project are presented in Table 8-7. The somewhat strange results 
that the project becomes better with an increasing foreign inflation rate could be explained by the 
fact that the sales revenues are an important variabie in the outcome of the analysis, as was also 
found in section 8.4.2, and are assumed to increase with the foreign inflation rate while most 
material inputs are local inputs which increase with 28 per cent annually. When national and 
foreign inflation rates are equal, the effects of inflation on the project tend to level out. The NPV is 
worse. The IRR becomes 4.8 per cent, but now the cut-off rate 32 per cent. What is more likely 
though, is that foreign inflation will be less than the national inflation, in this case the effects on 
the project are severe. 
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9. ECONOMIC CaST-BENEFIT ANAL YSIS OF THE PROJECT 

9.1 lMST or UNIDO? 

For the estimation of shadow prices the LMST methad will be used because of the arguments of 
lrvin as mentioned in section 2.3.3. In practise though, the difference in using the LMST ar 
UNIDO methad would be very small. This because the SER, if based on black market exchange 
rates, is almast equal to the OER. This is based on the fact that a black market for foreign 
exchange is hardly present in Tanzania and that the OER is almast completely based on the 
financial markets in Tanzania. Hence, the OER is a good reflection of the market value of the 
TSH.142 

9.2 Standard conversion factor 

As explained in the Introduetion to Project Appraisal, it is thought to be the responsibility of 
national planning bureaux to estimate the SCF for the major economie sectors. The Tanzania 
lndustrial Studies and Consulting Organisation (TISCO) is an organisation that has been involved 
in project appraisal for several industrial projects. The souree for conversion factors of TISCO was 
the National Planning Commission.

143 
Enquiring about conversion factors at the National Planning 

Commission in Dar es Salaam revealed that the Planning Commission did nat make estimates of 
conversion factors anymore, for the last 10 to 15 years now. A reason for this could nat be given. 
Another souree for conversion factors might have been the World Bank, as they are the main 
practitioners of CBA. But, the World Bank office in Dar es Salaam did nat have this information. 

The consequence of this is that the SCF has to be estimated with the limited data available. Taking 
equation (2-4) as a basis, the OER and SER have to be known. Assuming that the US$ is the most 
important foreign currency for Tanzania, the OER and SER of the US$ will be used. The OER can 
be found at the Bank of Tanzania. TheSERis taken equal to the "tourist" exchange rate. A SER is 
required in case of an OER nat reflecting a real market exchange rate. Since some time in 
Tanzania the exchange rate policy of the government is to base the exchangerateon the financial 
markets in Tanzania, but the OER is nat yet for 100 per cent determined by these financial 
markets. 144 Table 9-1 presents the OER and the exchange rates used by the bureaux de change. lt 
can be seen that the difference between OER and SER increased in 1994 and 1995 compared to 
1993. In the most recent situation (1995) the SCF was 0.92, so this SCF will be used 

Table 9-1 Official exchange rate, shadow exchange rate and standard conversion factor. 
1992 1993 1994 1995 

OER 
SER a> 

SCF 

335.0000 
413.5875 

0.81 

479.8708 
482.8223 

0.99 

523.4526 
534.0000 

0.98 

558.1840 
605.0000 

0.92 
(sou ree OER and SER: Bank of Tanzania, Economie Bulletin for the Quarter Ended 31 st December 1995. Vol. XXIV, 
No. 4. Dar es Salaam: BOT, 1996. (Table 4.3)) 

a) TheSERis basedon the exchange rates applied by the bureau de change and are annual averages. 

In Table 9-2 theSERand SCF are calculated basedon the UNI DO equation (equation (2-5)) for the 
SER. The variables for the calculation are presented in Table 9-2. Using the UNI DO equation the 
SCF is 0.93. There is a difference of 0.10 between the two calculated SCFs. For further 

142 
sou ree: Dr. Masawe, acting manager Economie Research and Policy Department of the Bank of Tanzania. 

143 sou ree: Mr. Mandara, acting di rector of TISCO, Dar es Salaam. 
144 

sou ree: Dr. Masawe of the Bank of Tanzania. The financial market in Tanzania consists presently only of a market in 
treasury bil Is, a stock market is planned to be established in the near future. 

62 



calculations an SCF of 0.92 is used, because of the possible deviation of calculated import tax 
revenues from actual revenues (see note below Table 9-2). 

Table 9-2 Calculation of SER and SCF using the UNI DO equation for the SER.a> 
total value of imports, c.i.f. (M) TSH 968,909,980,000 
revenues from taxes on imparts (Tml bi TSH 97,728,000,000 
total value of export, f.o.b. (X) TSH 390,378,000,000 
export subsidies (Sxl TSH 0 

SER 598.3155 
sa Q~ 

(source: Bank ofTanzania, Economie Bulletin for the Quarter Ended 31st December 1995. Vol. XXIV, No. 4. (Table 2.2 
and Table 4.4)) 

al The UNI DO equation is equation (2-5). 
bi Revenues from tax imparts are calculated based on the reveni.Jes in fiscal years 1994/1995 Ouly-june) and 1995/1996 
Ouly-December). The average for 1995 is calculated as two thirds of the sum of import tax revenues in these two fiscal 
years. A normal fiscal year is from July through June. 

9.3 · Tradables 

9.3.1 lmported inputs 
Several of the inputs in the project have to be imported, these are bath equipment and raw 
materials and factory supplies. This includes also goods that are bought on the local market, but 
are not produced locally. 145 The shadow price of imported inputs will be based on their border 
price. As these are imported goods, the c.i.f. price will be used. The shadow price will, thus, be 
market price minus import duties, sales tax (if applicable), plus the shadow price of port handling 
charges. For the imported inputs one conversion factor will be calculated. Using the rule of 
simplicity, as may be recalled from section 2.3.3, the import duty for most imported goods is 20 
per cent, sales tax is free (see Appendix B), port handling and other charges are 4 per cent of c.i.f. 
price (see section 4.10.1). The following example is used todetermine the conversion factor. 
Suppose the c.i.f. price of an imported input is TSH 1,000: 

Table 9-3 Determining the conversion factor for imported inputs. 

c.i.f. price 
import duty (20%) 
charges (4% of c.i.f. value) al 

financial price 
1,000 

200 
40 

conversion factor 

market price is 1,240 shadow price is 
The conversion factor is 1,032 divided by 1,240 is 0.83. 
a For conversion factor of charges see section 9.4.1. 

9.3.2 Locally available material inputs 
Locally available inputscan be of four kinds: 
• Inputs that are presently imported: 

• Inputs that are presently exported; 

• Inputs are none of the above; 

• Inputs are bath of the first two possibilities. 

1.00 
0.00 
0.80 

shadow price 
1,000 

0 
32 

1,032 

The locally available (possible tradablel inputs are: steel scrap, cast iron scrap, packaging 
materials, silica sand, and bentonite. Consider each in turn. Steel and cast iron scrap have been 
exported in recent years. Though, sincesome time there is an export ban for scrap metals, because 
too much was exported causing supply problems for local foundries, problems bath in quantity 
and prices. 146 The shadow price wi 11 be based on damestic market prices, reval ued to border price 
equivalents with the SCF. 

145 Examples of this are: lorry, car, air compressor, etc. .. 
146 sou ree: Dr. Runyoro, of the University of Dar es Salaam. 
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There are several cardboard packaging materials manufacturers in Tanzania, but it is not expected 
that these arealso exporters. The shadow price will be based on dornestic market prices, revalued 
toborder price equivalents with the SCF. 

Silica sand and bentonite are materials that are presently not imported nor exported. Both are of 
too low qua I ity to be able to compete on international markets. Sand is taken from the riverbeds 
and is not further processed by suppliers, only in the foundries. The main use of bentonite is the 
manufacturing of smoking pipes, supply for faundries is not a main outlet for the Tanganyika 
Meerschaurn Corporation. The shadow price will be basedon dornestic market prices, revalued to 
border price equivalents with the SCF. 

Conversion factor for all locally available.inputs is the 1, but will be revalued toa border price 
equivalent using the SCF. 

9.3.3 Locally available equipment and machinery 
Locally available equipment and machinery are a different case than locally available materials 
and supplies. For equipment it is very likely that they are imported as well. Maybe also exported, 
but, because of quality differences, there are likely to be more imports than exports. The 
alternative supply of this equipment is thus, imports and subsequently, the shadow price must be 
based on the c.i.f. border price. With the following example the conversion factor is estimated. 
Suppose the c.i.f. price of a piece of imported equipment is TSH 1,000, import duties are 20 per 
cent, charges are 4 per cent of c.i.f. price: 

Table 9-4 Determining the conversion factor for the locally available equipment and 
machinery. 

c.i.f. price 
import duty (20%) 
charges (4%) 

financial price 
1,000 

200 
40 

market price 1,240 
Conversion factor is 1,032 divided by 1,240 is 0.83. 

9.3.4 Output 
Outputsoldon the damestic market 

conversion factor 
1.00 
0.00 
0.80 

shadow price 

shadow price 
1,000 

0 
0.32 

1,032 

There is only one output of the project, pipe fittings. The project is, in first instance, aiming at the 
dornestic market The pipe fittings will, therefore, notenter international trade directly. Although 
the output of the project is not traded, in the sen se that it does not enter international trade, it has 
to be considered as a tradable. This because at present all pipe fittings are imported, dornestic 
production is, thus, import substituting. Shadow price for the pipe fittings is therefore the c.i.f. 
import price as this is the alternative cost of supply of pipe fittings for the economy of dornestic 
production. 

The conversion factor is determined with the following example. Suppose that the c.i.f. price of an 
imported pipe fitting is TSH 1,000, import duty is 30 per cent, charges are 4 per cent of c.i.f. price 
(see section 4.10.1): 

Table 9-5 Determining the conversion factor for the output of the project in case it is 
import substituting. 

c.i.f. price 
import duty (30%) 

financial price 
1,000 

300 
charges (4%) 40 
market price 1,340 
Conversion factor is 1,032 divided by 1,340 is 0.77. 

conversion fador 
1.00 
0.00 
0.80 

shadow price 

shadow price 
1,000 

0 
0.32 

1,032 

The (weighted average) market price of a pipe fitting is established at TSH 124.55. The shadow 
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price of a pipe fitting is TSH 97.15. 

Outputsoldon the international market 
When output is exported, as was recommended in the simulation of the financial analysis, the 
shadow price of the output becomes the f.o.b. border price minus other casts. The conversion 
factor is determined with the following example: Suppose the f.o.b. price of a pipe fitting is TSH 
1,000, export taxes are zero, other casts are assumed to be casts for the buyer and nat for the 
project: 

Table 9-6 Determining the conversion factor for the output of the project in case it is 
exported. 

f.o.b. price 
export duty (0%} 
charges 
market price 
Conversion factor is 1.00. 

financial price 
1,000 

0 
0 

1,000 

conversion factor 
1.00 
0.00 
0.80 

shadow price 

shadow price 
1,000 

0 
0 

1,000 

Camparing the conversion factors for locally sold and exported pipe fittings it shows that exported 
pipe fittings are more valuable for the economy than only locally sold pipe fittings. 

9.4 Non-tradables 

9.4.1 "Other" casts 
Other casts are, as explained in the previous sections, the casts that are made forservices I ike port 
handling, transportation and distribution casts, but also insurance's fall under these services. There 
is nat sufficient data available to decompose these casts in a tradable, Iabour and capita! input 
part. But, a typical conversion factor for this kind of casts would be in the order of 0.80. 147 

9.4.2 Water and electricity 
These non-tradables should be braken down in tradable, Iabour and capita! service components. 
However, as there is not sufficient data avai lable to perfarm th is exercise. lt shou ld be noted 
though that electricity is subsidised in Tanzania, therefore the real economie value of electricity is 
less than the market price. A conversion factor for electricity and water is roughly estimated at 
0.80. 

9.5 Labour 

9.5.1 Unskilled Iabour 
As there is substantial unemployment in Tanzania, the market wage rate does nat reflect a real 
economie value of Iabour and, hence, a shadow wage rate should be estimated. A problem here 
is, though, that it is difficult to foresee from where the unskilled Iabour wil I be drawn. In an urban 
area lik~ Dar es Salaam, unskilled Iabour will probably be drawn from the informal sector. This 
problem is nat really that big, as unskilled Iabour is only a minor part of total Iabour force. In line 
with the UNIDO thought, that is, only to apply shadow prices for those items that have 
considerable impact on the project appraisal (see section 2.3.3), na SWR will be estimated for 
unski lied Iabour. I nstead, the act u al paid wages wi 11 be used. Conversion factor for unski lied 
Iabour is 1. Ta be consistent the wages have to be revalued toa border price equivalent using the 
SCF. 

9.5.2 Skilied Iabour 
The Iabour for the project is mostly skilied Iabour. The actual paid wage for skilied Iabour is a 
good reflection for the economie value of skilied Iabour. So, also here the actual paid wages by 

147 lrvin, George, Modern Cast-Benefit Analysis: an Introduetion to Financial, Economie and Social Appraisa/ of 
Development Projects. London: The MacMillan Press Ltd., 1978. 
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the project wil I be used. Conversion factor for skilied Iabour is 1. To be consistent the salaries and 
wages have to be revalued toa border price equivalent using the SCF. 

9.6 Shadow discount rate 

The SDR could be based on the EIRR of similar projects. There is though, no data available on 
similar projects or the information is too old to be used. Another option is to use the interest rates 
on long term loans on the international capital markets. In this case the SDR would be 12 per 
cent. Th is is the interest rate on long term loans from the East African Development Bank and the 
Tanzania Development Finance Limited. Both are development banks sponsored by foreign 
investment banks and development institutions. Conversion factor for the SDR is 1, as the 
commercial interest rate (excluding the inflation premium) was also 12 per cent. 

9.7 Economie analysis of the base-case scenario 

In first instanee a base-case scenario is worked out as was the case in the financial analysis. The 
same conditions as hold here. The project is aiming at the dornestic market, production volume (is 
sales volume) is 2,000,000 pipe fittings at full capacity utilisation. Also the same schedules are 
used, for the ECBA the schedules are presented in Appendix H. 

The applied conversion factors are presented in Table 9-1 

Table 9-1 Applied conversion factors in the economie analysis. 
standard conversion factor 0.92 
locally available material inputs al 1.00 
imported material inputs 0.83 
locally available equipment and machinery 0.83 
imported equipment and machinery 0.83 
output 
water and electricity 
"other" casts and services 
skilied Iabour al . 

unski lied Iabour al 

a These items wil I be revalued toa border price equivalent using the SCF. 

0.77 
0.80 
0.80 
1.00 
1.00 

The results of the economie analysis are presented in Table 9-2. Camparing the conversion factors, 
the conversion factor for the output is the lowest. This has the consequence that the economie 
profitability is worse than the financial profitability, because output prices decrease more than 
input prices. Difference is not that big though, the IRR was -9.5 per cent, the EIRR is -9.9 per cent. 

Table 9-2 Results of the economie analysis of the base-case scenario. 
ENPV EIRR EMRR 

TSH (1,658,724,577) -9.9% NA a 

al NA denotes that the EMRR could not be calculated because the sum of the future va lues was Ie ss than zero. 

9.8 Best-case scenario 

Like for the financial analysis a best-case scenario is worked out to examine what the requirements 
are to reach a positive result. The same assumptions are made. Three variables are used to do the 
analysis. The sales volume, ex-factory shadow price and a salvage value. A subsidy in not 
included, because subsidies are regardedas transfer of money to the government. 

The conversion factor for the output is now 1, because when increasing the sales volume it is 
assumed that the pipe fittings should be exported as wel I. 

The results are presented in Figure 9-1. The assumption that pipe fittings are exported has a 
positive effect on the economy profitabi I ity. Camparing Figure 8-3 and Figure 9-1 it can be seen 
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that the project in the economie analysis becomes profitable at a lower sales volume. This can be 
explained by the fact that all prices of inputs decrease while the price of the pipe fittings remains 
the same. 

7,000 

6,000 

5,000 
:r 
te' 4,000 
0 
u; 3,000 c 
'2 

E 2,000 
c 

> 1,000 o_ 
z 

0 

(1,000) 

(2,000) 

sa les in millions of pipe fittings 

--- price -10% ---standard price - - - - - price +1 0% 

Figu~e 9-1 Effects of changing salesvolume and ex-factory sales price plus a salvage value of 5 
per cent on the economie net present value. 

(sou ree: Appendix 1-1) 
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10. CONCLUSIONS AND RECOMMENDATIONS 

10.1 Conclusions from the financial analysis 

1 0.1.1 Base-case scenario 

The base-case scenario of the project as presented in this report is not feasible, by far, despite the 
presence of a market for pipe fittings in Tanzania. The market for pipe fittings is only supplied by 
imparts from China and India, therefore, local production seems viabie at first instance. One of 
the difficulties for the project is to enter a market dominated by large manufacturers that can 
produce large quantities at low prices. 

The problem of the project, also for cupola melting, is that production casts are very high 
compared with sales revenues. Especially in the first years of production interest payments drive 
total casts of products sold high up. Also the fixed investment casts, have to be considered very 
high, causing high financial casts and depreciation costs. The cash outflows in the first years are so 
high that the project is not able to pay it back. Another problem is that of the organisation. 
Although the project produces only 2,000,000 pipe fittings (279 ton), the total required number of 
employees is high. Would the project in output have to be considered a small project, in number 
of personnel it is a medium to large project. Total annual Iabour casts are therefore also high, TSH 
66,000,000 wages and allowances. 

Recommendation for the proposed project, with the assumptions under the base-case scenario, 
must, therefore, to reject it. 

1 0.1.2 Simulation 
Although the base-case scenario is not profitable, it is recommended that an additional market 
survey should be performed to investigate the possibilities on the international market Especially 
markets in Africa could be an alternative outlet to the damestic market 

The market analysis only focused on the damestic market To expand salesvolume the markets in 
regional African countries cauld be an alternative outlet for the project as well. But, a new market 
analysis for this international market should be performed. As pipe fittings are imported from Asia 
and not from other African countries, it seems likely that there are no (large) manufacturers in 
these regional African countries. Therefore, this possibility is worth an extra investigation. Also 
considering the existence of the Preferential Trade Area (PTA). Most African cauntries south of the 
Sahara are a member of the PT A (see footnote 69). The objective of the PTA is to stimulate and 
liberalise trade among the member countries. Some of the proposed advantages of trade within 
the PTA are special low import duties and a more streamlined payment transaction mechanism, in 
national currencies. 148 Unfortunately, the advantages supposed to ex i st for trade within the PT A 
are not yet all implemented. The implementation of low import duties for imparts from the PT A is 
already postponed several times. 149 

A larger damestic sales volume could maybe also be reached because of a growing damestic 
market In the analysis the total market was assumed to be constant. But, when examining the 
expected growth of the population it is also clear that the market for houses will increase. The 
population of Dar es Salaam was 2,300,000 in 1992, in the year 2000 it is expected to 3,500,000. 
The growth of the housing market will not be that large though, the supply of housing is lagging 
behind the demand for housing. 150 What the exact market growth will be, though, is not known 

148 PTA Clearing House, The Mechanics and Advantages of Using the PTA Clearing House. june 1992. 
149 source: Customs Department 
150 ARDHIInstitute, Report on the Urban and Housing Indicators Study for Dar es Sa/aam City. Dar es Salaam: Ministry 

of Lands, Housing and Urban Development, 1995. 
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and is also difficult to predict, because the main supply of houses for the mostly poor population 
will come from the informal sector. 

10.2 Conclusions from the economie analysis 

1 0.2.1 Base-case scenario 

Analysing the base-case scenario does nat lead to a profitable project for the national economy. 
This is partly caused by the fact that the shadow price of pipe fittings, when it is import 
substituting, is much lower than the the market price, the conversion factor is 0.77. The 
conversion factors in Table 9-1 showed that the distartion for the output was the larger than the 
distartion for the inputs in the project. The consequence is that when camparing the IRR with the 
EIRR shows that from national point of view the project is worse than from private point of view. 

1 0.2.2 Si mulation 
Again a simulation is performed to examine the effects of an increase in sales volume and ex
factory sales price plus a salvage value of 5 per cent. A market expansion should be sought on the 
international markets in which case the conversion factor for the pipe fittings increases from 0.77 
to 1.00. The result of this is that the project becomes better, butsales salesvolume should still be 
increased, to about 6,000,000 pipe fittings. Now the profitability from public point of view is 
better than from private point of view. 

From the analysis of this project it can be argued that smal I scale projects are nat profitable for the 
Tanzanian economy. The project should be able to produce a larger output than suggested in the 
base-case scenario. An example of a smal I scale faundry in Tanzania that did not succeed, because 
it was not able to compete with imported products, like the proposed project, is the SIDO (Small 
Industries Development Organisation) faundry in Dar es Salaam. lt produced spare parts for 
machinery etc ... , but imported spare parts were less expensive, the SIDO faundry had to be 
closed. 151 SIDO projects were, in general, not as successful as was expected due toa number of 
reasons. 152 Hence, it could be argued that small scale industrial projects are not the most effective 
way for the industrialisation process in Tanzania. 

10.3 Assumptions in project analysis 

Feasibility studies and economie cast-benefit analyses have been applied for all kinds of projects 
for quite a long time now. Many development projects though, have yielded little or nothing, 
despite the "careful" analysis of the projects. Nevertheless, Little and Mirrlees 153 argue that the 
methodology still is valid and a prerequisite for project planning in developing countries. They 
found that for many projects, that have been analysed by the World Bank using cast-benefit 
analysis, that were implemented but did nat bring the expected results were, deliberately or not, 
assumptions were made toa positive in order to arrive at a profitable project. They conclude from 
an investigation of World Bank project, that toa aften important elements of the methad they 
proposed, are based on standard values or nat sufficiently founded values. Examples are: the use 
of a single shadow discount rate for projects in different countries (1 0 per cent), the u se of a SCF 
roughly estimated at 0.80. 

Also the project analysis presented in this report is for some part based on (doubtful) assumptions 
and, therefore, it is obvious that it is important to take a margin for error to be applied for the 
profitability measures. A sensitivity analysis can be of help here to show what happens to the 
project if some of the variables in the analysis change. Same important variables in the analysis 
are sales volume, ex-factory sales price, financing of the project (with ar without a subsidy), the 
discount rate, etc .... When these variables become worse for the project, the project becomes 
even worse than it already is. To arrive at a profitable project, the variables should be become 

151 source: Mr. Toroka, director general of SI DO (Smal I Industries Development Organisation). 
152 source: Technica! Committee on Formulation of lndustrial Development Strategy and Policy, lndustrial Development 

Policy 1995-2020: Revised Zero Draft. April1996. 
153 Little, I.M.D. and j.A. Mirrlees, "The Costs and Benefits of Analysis: Project Appraisal Twenty Years On". in: Richard 

Layard and Stephen Glaister, eds., Cast-Benefit Ana/ysis. Cambridge: Cambridge University Press, 1994. 
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better. The an.alysis of a simulation, in which some of these variables are improved, is though 
again based on (even more doubtful) assumptions and therefore extra studies are required to find 
out if the assumptions hold. This feasibility study has proved that the project as proposed is nat 
feasible, but also that there might besome possible variables that could be actually improved. The 
project would become profitable, bath from private and public point of view. 
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APPENDICES 



APPENDIX A. DATA FOR MARKET ANALYSIS 

Appendix A-1 Annual sales of light and medium galvanised steel pipes of PIPECO in ton.aJ 
light 

si ze 1987 1988 cl 1989 1990 1991 1992 
1/2" 
3/4" 

1" 
1 1/4" 
1 1/2" 

2" 
2 1/2" 

3" 

Total 

211 
S32 
398 
191 
376 
286 
89 

236 
2319 

1/2" 88 
3/4" 41 

1" 3 
1 1/4" 2 
1 1/2" 0 

2" 18 
2 112" 0 

3" 36 
Total 188 

(source: PIPECO) 

182 
269 
128 
119 

96 
S7 
31 
23 

904 

9 
S3 
24 

3 
43 
76 
0 

47 
2SS 

224 
31S 
179 
124 
172 
204 

S8 
114 

1390 

13 
47 
13 

19 
29 

1 
23 

146 

27.4 
39S 
206 
162 
223 
19S 
37 

117 
1609 

242 
411 
21S 
189 
2S4 
227 

S6 
174 

1768 
medium 

32 71 
26 76 
36 32 
19 so 
48 82 
47 61 
14 19 
S3 79 

27S 470 

al Pipes are made according to British Standard 1387/1976. 
bi Difference between light and medium pipes is thickness. 
cl Data for 1988 is from )anuary to November, this is averaged toa whole year. 
di Data for 1995 is from )anuary to October, this is averaged toa whole year. 

277 
377 
1S2 
197 
217 
180 

S6 
163 

1619 

4S 
S9 
86 
3S 
82 
49 
34 
57 

447 

1993 
260 
333 
1S8 
197 
24S 
193 

S1 
111 

1S48 

74 
S8 
48 
31 

104 
86 
16 
6S 

482 

1994 
S9 
43 
so 
60 
92 
9S 
so 
26 

47S 

29 
16 
44 
23 
S9 
S1 
28 
ss 

30S 

Appendix A-2 Specifications of light and medium galvanised steel pipes. 
specification of light pipes 

nominal bare outside diameter thickness length volume 

max. min. 
mm inch mm mm mm m 

1S 1/2" 21.40 21.00 2.00 6.1 
6.1 
6.1 
6.1 
6.1 
6.1 
6.1 
6.1 

0.0007 
0.0011 
0.0016 
0.0022 
0.002S 
0.0032 
0.004S 
O.OOS3 

20 3/4" 26.90 26.40 2.3S 
2S 1" 33.80 33.20 2.6S 
32 1 1/4" 42.50 41.90 2.90 
40 1 1/2" 48.40 47.80 2.90 
so 2" 60.20 59.60 2.90 
65 2 1/2" 76.00 7S.20 3.2S 
80 3" 88.70 87.90 3.2S 

1S 
20 
2S 
32 
40 
so 
6S 
80 

1/2" 
3/4" 

1" 
1 1/4" 
1 1/2" 

2" 
2 1/2" 

3" 
(source: PIPECO) 

21.70 
27.20 
34.20 
42.90 
48.80 
60.80 
76.60 
89.50 

21.10 
26.60 
33.40 
42.10 
48.00 
59.80 
7S.40 
88.10 

specification of medium pipes 

2.6S 6.1 0.0010 
2.6S 6.1 0.0012 
3.2S 6.1 0.0019 
3.2S 6.1 0.002S 
3.25 6.1 0.0028 
3.6S 6.1 0.0040 
3.6S 6.1 0.0051 
4.05 6.1 0.0066 

min. 
m3 

0.0007 
0.0011 
0.0016 
0.0022 
0.002S 
0.0032 
0.004S 
O.OOS3 

0.0009 
0.0012 
0.0019 
0.0024 
0.0028 
0.0039 
o.ooso 
0.006S 

weight 

max. 
kg 
S.8741 
8.7342 

12.4971 
17.3860 
19.9764 
25.1S71 
35.79S1 
42.0438 

7.6427 
9.8493 

1S.2283 
19.S089 
22.4119 
31.5803 
40.3111 
52.3931 

min. 
kg 

S.7S29 
8.SS64 

12.2564 
17.1226 
19.7129 
24.8936 
35.4014 
41.6S02 

7.4020 
9.608S 

14.8347 
19.11S3 
22.0183 
31.0277 
39.6480 
Sl.5347 

1995 dl 

121 
1S8 
86 

103 
14S 
96 
30 
34 

774 

16 
2S 

2 
18 
24 
61 

S8 
20S 

average 
weight 

kg 

S.813S 
8.64S3 

12.3768 
17.2S43 
19.8446 
2S.0253 
35.S983 
41.8470 

7.S224 
9.7289 

1S.031S 
19.3121 
22.21S1 
31.3040 
39.9796 
51.9639 

With the data from Appendix A-1 and Appendix A-2 it is possible to convert sales in tons to sales 
in metres of pipe. Multiply for each size of pipethesales in tons with the average weight of a pipe 
and divide this by the lenght of the pipe. 
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Appendix A-3 Annual sales of galvanised steel pipes converled from ton to metres of pipe. 
light 

si ze 1987 1988 1989 1990 1991 1992 1993 1994 1995 
1/2" 221,398 191,160 235,039 287,503 253,926 290,651 272,813 61,908 127,173 
3/4" 375,371 190,123 222,259 278,706 289,995 266,005 234,960 30,340 111,765 

1" 196,158 62,907 88,222 101,529 105,965 74,914 77,872 24,643 42,583 
1 1/4" 67,525 42,039 43,838 57,273 66,818 69,646 69,646 21,212 36,485 
1 1/2" 115,578 29,509 52,871 68,547 78,076 66,703 75,310 28,280 44,633 

2" 69,713 13,827 49,726 47,532 55,332 43,876 47,044 23,157 23,400 
2 1/2" 15,251 5,234 9,939 6,340 9,596 9,596 8,739 8,568 5,141 

3" 34,401 3,339 16,618 17,055 25,364 23,760 16,180 3,790 4,898 
total 1,095,395 538,138 718,511 864,485 885,072 845,152 802,565 201,897 396,077 

medium 

1/2" 71,361 7,077 10,542 25,949 57,575 36,491 60,008 23,517 12,650 
3/4" 25,707 33,516 29,469 16,302 47,652 36,993 36,366 10,032 15,800 

1" 1,217 9,740 5,276 14,609 12,986 34,900 19,479 17,856 974 
1 1/4" 632 1,034 316 6,001 15,793 11,055 9,792 7,265 5,686 
1 1/2" 0 11,682 5,217 13,180 22,516 22,516 28,557 16,201 6,590 

2" 3,508 14,880 5,651 9,159 11,887 9,548 16,758 9,938 11,926 
2 1/2" 0 0 153 2,136 2,899 5,188 2,441 4,272 183 

3" 4,226 5,507 2,700 6,222 9,274 6,691 7,630 6,456 6,762 
total 106,650 83,436 59,323 93,559 180,582 163,383 181,032 95,537 60,571 
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Appendix A-4 Regression analysis of the sales of galvanised steel pipes in Tanzania. 
si ze a b 

1/2" 17,615.72 (34,734,409.77) 0.69 0.48 
3/4" (5,738.86) 1,841,769,267.30 (0.19) 0.04 

1" (7,947.73) 2,628,456,840.41 (0.39) 0.15 
1 1/4" 5,855.54 (7 48,852,851. 90) 0.68 0.46 
1 1/2" 4,104.30 (300,502,992.66) 0.30 0.09 

2" 1,310.27 (122,699,717.41) 0.18 0.03 
2 1/2" 368.72 (23,307,075.23) 0.20 0.04 

3" 558.75 (6,846,063.54) 0.11 0.01 
4" 914.85 (25,929, 182.29) 0.16 0.03 

The forecast is estimated using a simple linear regression analysis. The methad of the least squares is applied as 
described in: William Mendenhall and Terry Sincich, Stalistics for Engineering and the Sciences. New York: Maxwell 
MacMillan, 1992. 

a - slope of the line: rate of increase (or decrease) of sa les 
b - Y-intercept: salesvolume in year 0 
r - coefficient of correlation 
r2 

- coefficient of determination 
with: 

Where: 

a - estimate of a 

b - estimate of b 

X - average value of X (years) 

• SSxv 
a=-

SSxx 

Î:J=Y-axX 
SSxv 

r = -;===== 
Jssxx x SSvv 

Y - average value of Y (sa les volume of pipes in metres) 
and: 

n -' 
SSxx = I(.>G- X) 

i=1 

n -- 2 

SSvv = I (Y, - Y) 
i=1 

Appendix A-5 Summary of findings from the bills of quantities. 
si ze 

item 1/2" 3/4" 1" 1 1/4" 1 1/2" 2" 2 1/2" 
findings from the bi lis of quantities in metres of pipe and number of pipe fittings. 
pipe 1,042 1,331 1,002 373 535 1,449 6 
elbow 405 322 204 38 60 97 0 
bend 407 272 113 72 124 111 0 
tee 102 212 201 99 53 196 4 
uni on 214 200 278 127 134 231 0 
unequal tees 0 54 121 19 5 34 2 
reducers 0 124 294 304 102 206 16 
reducing elbows 0 8 25 0 3 2 0 
pipe fittings per metre of pipe 
total pipe fittings 1.08 0.90 1.23 1.77 0.90 0.61 3.67 
elbow 0.39 0.24 0.20 0.10 0.11 0.07 0.00 
bend 0.39 0.20 0.11 0.19 0.23 0.08 0.00 
tee 0.10 0.16 0.20 0.27 0.10 0.14 0.67 
uni on 0.21 0.15 0.28 0.34 0.25 0.16 0.00 

[ A-1] 

[ A-2] 

[A-3] 

[A-4] 

[A-5] 

[ A-6] 

3" 4" 

132 333 
15 22 
24 32 
17 44 
45 63 

0 0 
11 16 
0 0 

0.85 0.53 
0.11 0.07 
0.18 0.10 
0.13 0.13 
0.34 0.19 

(source: Data is based on 9 bills of quantities of 9 projects, 5 residential buildings, 3 office buildings and 1 estimate of 
usage of pipes and pipe fittings in low cost housing. Estimate for the low cost housing is made by Mr. Kishimbo.) 
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Appendix A-6 Retail price and estimated ex-factory price of selected pipe fittings, 
assuming a profit margin for the hardware shops of 35 per cent. 

si ze type retai I price ex-factory price 

1/2" 

3/4" 

1" 

1 1/4" 

1 1/2" 

2" 

elbow 
tee 
hexagonal nipple 
soek et 
reducer 
bend 
uni on 

elbow 
tee 
hexagonal nipple 
soek et 
reducer 
bend 
uni on 

elbow 
tee 
hexagonal nipple 
soek et 
reducer 
bend 
uni on 
elbow 
tee 
hexagonal nipple 
soek et 
reducer 
bend 
uni on 

elbow 
tee 
hexagonal nipple 
soek et 
reducer 
bend 
uni on 
elbow 
tee 
hexagonal nipple 
soek et 
red u eer 
bend 
uni on 

(source retail prices: Seifi Household Stores Ltd.) 

100 65.0 
120 78.0 
100 65.0 
100 65.0 
200 130.0 
300 195.0 
350 227.5 
150 97.5 
200 130.0 
150 97.5 
150 97.5 
300 195.0 
500 325.0 
500 325.0 
250 162.5 
300 195.0 
250 
200 
600 
750 
750 
400 
600 
300 
300 
800 

1,200 
1,200 

500 
750 
450 
400 

1,500 
1,200 
1,200 

800 
1,000 

600 
600 
800 

2,000 
2,000 

162.5 
130.0 
390.0 
487.5 
487.5 
260.0 
390.0 
195.0 
195.0 
520.0 
780.0 
780.0 
325.0 
487.5 
292.5 
260.0 
975.0 
780.0 
780.0 
520.0 
650.0 
390.0 
390.0 
520.0 

1,300.0 
1,300.0 
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APPENDIX 8. IMPORT DUTY, SALES TAX AND EXCISE 

Appendix B-1 Import duties, sales tax and excise for raw materials. 
item import duty sales tax excise 

pig iron 
ferro manganese 
ferro si I icon 
ferro chromium 
ferro nickel 
ferro molybdenum 
ferro vanadium 
ferro titanium 
ferro alloys other then above 
waste I scrap of cast iron ,steel 
coke 
natura! graphite 
limestone 
fire clay (refractory) 
bentonite 
coal dust 
zinc 
(source: Customs Department) 

20% 
20% 
20% 
20% 
20% 
20% 
20% 
20% 
20% 
20% 
20% 
3% 

20% 
3% 
3% 

20% 
20% 

free 
free 
free 
free 
free 
free 
free 
free 
free 
free 
free 
free 
free 
free 
free 
free 
free 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Appendix B-2 Import duty, sales tax and excise for machinery and equipment. 
item import duty sales tax excise 

furnaces, non-electric 
furnace as Iabaratory equipment 
parts 
induction furnace 
other electric furnaces 
I ad les 
spectrometer 
weighing machinery 
lifts and skip hoists 
moulding boxes 
moulding patterns 
lathes 
all other machinery 
grinding machinery etc ... 
hardness tester 
generator 
fork lift truck 
motor vehicles 

(source: Customs Department) 
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20% 
5% 
5% 

20% 
20% 
20% 
20% 
20% 
20% 
20% 
20% 
20% 
20% 
20% 
20% 
20% 
20% 
20% 

free 
free 
free 
free 
free 
free 
free 
30% 
free 
free 
free 
free 
free 
free 
free 
30% 
30% 
25% 

free 
free 
free 
free 
free 
free 
free 
free 
free 
free 
free 
free 
free 
free 
free 
free 
free 
free 



APPENDIX C. SUMMARY OF INVESTMENT COSTS 

Appendix C-1 Summary of investment costs for cupola melting. 
quan. item 

1 cupola furnace, melting capacity 1.5 ton per hour 
forehearth, holding capacity 2 ton 
faundry spectrometer 
optical pyrometer 
sand plant complete 

315 moulding boxes 
2 moulding machines 
1 air compressor 

25 patterns sets, wood 
1 set sand test equipment 
2 ladles, holding capacity 1 ton 

overhead crane, lift capacity 2 ton 
4 pedestal grinding machines 

shot blast machine, loading capacity 0.2 ton 
shot blast machine, loading capacity 0.4 ton 
annealing furnace, loading capacity 0.2 ton 
galvanising unit 

16 un iversal lathes 
generator, 110 kVA 
lorry, loading capacity 10 ton 
site preparation 
total building costs 
car for the general manager 
TOT AL FIXED INVESTMENT COSTS 

origin 
locally produced 
locally produced 

import 
import 
import 
import 
import 
import 
import 
import 

locally produced 
import 

locally produced 
import 
import 
import 
import 

locally produced 
import 
import 

local 
loc al 

import 

total item price 
6,000,000 
2,000,000 

15,575,175 
519,174 

92,758,820 
8,176,967 

55,655,292 
1,500,000 

231,897,050 
8,860,544 
2,000,000 

13,844,600 
3,240,600 
5,191,725 
6,230,070 

23,189,705 
138,446,000 
85,080,496 
13,581,192 
50,231,934 
59,356,800 

439,680,000 
20,760,000 

1 ,283,776,144 

Appendix C-2 Summary of investment costs for induction melting in TSH. 
quan. 

315 

item 
induction furnace, loading capacity 0.5 ton 
faundry spectrometer 
optical pyro meter 
sand plant complete 
moulding boxes 

2 moulding machines 
1 air compressor 

25 patterns sets, wood 
1 set sand test equipment 
2 ladles, holding capacity 1 ton 

overhead crane, lift capacity 2 ton 
4 pedestal grinding machines 

shot blast machine, loading capacity 0.2 ton 
shot blast machine, loading capacity 0.4 ton 
annealing furnace, loading capacity 0.2 ton 

1 galvanising equipment 
16 universallathes 

generator, 455 kVA 
lorry, loading capacity 10 ton 
site preparation 
total building costs 
car for the general manager 
TOT AL FIXED INVESTMENT COSTS 

origin total item price 
import 1 06,331,800 
import 15,575,175 
import 519,174 
import 92,758,820 
import 8,176,967 
import 55,655,292 
import 1,500,000 
import 231,897,050 
import 8,860,544 

locally produced 2,000,000 
import 13,844,600 

locally produced 3,240,600 
import 5,191,725 
import 6,230,070 
import 23,189,705 
import 138,446,000 

locally produced 85,080,496 
import 59,599,800 
import 50,231,934 

local 59,356,800 
loc al 439,680,000 

import 20,760,000 
1 ,428, 126,552 
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APPEN Dl X D. SUMMARY OF LABOUR COSTS 

Appendix D-1 Monthly basic pay, allowances (in TSH) and workmen's compensation insurance 
premium. 

function number monthly monthly workmen's 
of basic pay per allowances compensation 

personnel employee premium al 

general manager 1 150,000 125,000 0.17% 
secretary 40,000 10,000 0.17% 
works manager 120,000 120,000 0.86% 
foundry engineer 90,000 25,000 2.95% 
foundry foreman 50,000 15,000 4.01% 
section heads 2 40,000 10,000 4.01% 
skilied foundry workers 11 30,000 10,000 4.01% 
workshop foreman 1 50,000 15,000 4.01% 
section heads 6 40,000 10,000 4.01% 
skilied workshop workers 60 30,000 10,000 4.01% 
unskilled workers 11 20,000 5,000 4.01% 
administrative manager 120,000 120,000 0.17% 
secretary 40,000 10,000 0.17% 
office clerk 30,000 10,000 0.17% 
office attendant 1 25,000 5,000 0.17% 
drivers 2 25,000 5,000 4.04% 
watchman 3 20,000 5,000 1.74% 
accountant 100,000 100,000 0.17% 
accounts clerk 50,000 15,000 0.17% 
purchasing officer 35,000 10,000 0.17% 
store keeper 30,000 10,000 0.17% 
office attendant 25,000 5,000 0.17% 
marketing manager 100,000 100,000 0.17% 
secretary 40,000 10,000 0.17% 
marketing clerk 40,000 10,000 0.17% 
total number of workers 113 

a Premium is on salary plus allowance. 
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APPENDIX E. FINANClAL SCHEDULES FORTHEBASE-CASE SCENARIO 

This Appendix presents the financial schedules, as proposed in the Manual for the Preparation of 
lndustrial Feasibility Studies, for the project using an induction furnace, with a sales volume of 
2,000,000 pipe fittings. 
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FINANClAL SCHEDULES FOR INDUCTION MEL TING 

SCHEDULE X-1/1: TOTAL FIXED INVESTMENT COSTS 
lnvestment category 

1. Land purchase (see 2) 

2 S~e preparation and development 

3. Civil works, structures and buildings 

4. Plant machinery and equipment 

5. Auxiliary and service plant equipment 

6. Environmental proteetion 

7. lncorporated fixed assests (project overheads) 

Technology 

Project implementation 

Miscellaneius project overhead costs 

8. Contingencies (1 0%) 

TOT AL FIXED INVESTMENT COSTS 

!Ooreign share (%) 

contingency rate (%) 

lnvestment category 

1. Land purchase (see 2) 

2. Site preparation and development 

3. Civil works, structures and buildings 

4. Plant machinery and equipment 

5. Auxiliary and service plant equipment 

6. Environmental proteetion 

7. lncorporated fixed assests (project overheads) 

Technology 

Project implementation 

From 

schedule 

10.0% 

From 

schedule 

10.0% 

Total 

construction 

0 

59,356,800 

439,680,000 

798,498,016 

130,591,734 

0 

0 

0 

0 

0 

158,680,728 

1,586,807,278 

52.9% 

2007 

0 

Total Construction Production 

Production 1997 1998 1999 2000 

59,356,800 

439,680,000 

157,689,994 798,498,016 92,758,820 64,931,174 

130,591,734 

158,680,728 

157,689,994 1,586,807,278 92,758,820 64,931,174 

2008 2009 2010 2011 2012 

0 0 0 0 0 

2001 2002 2003 2004 2005 2006 

0 0 0 0 0 0 0 

2013 2014 2015 2016 2017 

0 0 0 0 0 

82 



FINANClAL SCHEDULES FOR INDUCTION MEL TING 

SCHEDULE X-2/1: TOTAL PRE-PRODUCTION EXPENDITURES 
lnvestment category From Tata I Total Construction Production 

schedule construction Production 1997 1998 1999 2000 2001 2002 2003 2004 2005 

1. Pre-investment studies 

2. Preparatory investigations 

3. Company formation costs, lees, etc ... 

4. Project managemen~ organization 

5. Technology acquisition 

6. Oetailed engineering 

7. Pre-production supplies I marketing 2,000,000 2,000,000 

8. Plant commisioning, trial run, etc ... 8,998,402 8,998,402 

9. Other capital Qssue) expenditures 7,140,633 7,140,633 

10. Contingencies 2,015,448 2,015 448 

PRE-PRODUCTION EXPENDITURES {net of interes 20,154,483 20,154,483 

11. Interest paid I accrued X-714 124,741152 124 741,152 

TOT AL PRE-PRODUCTION EXPENDITURES 144,895,635 144,895,635 

foreign share (%) 

contingencv rate (%) 10.0% 

lnvestment category From 

schedule 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

1. Pre-investment studies 

2. Preparatory investigations 

3. Company formation casts, lees, etc ... 

4. Project management organization 

5. Technology acquisition 

6. Oetailed engineering 

7. Pre-production supplies I marketing 

8. Plant commisioning, trial run, etc ... 

9. Other capital Qssue) expenditures 

10. Continaencies 

PRE-PRODUCTION EXPENDITURES {net of interes 

11. Interest paid I accrued X-714 
TOT AL PRE-PRODUCTION EXPENDITURES 

foreign share (%) 

contingency_ratej%) 10.0% 

83 



FINANClAL SCHEDULES FOR INDUCTION MEL TING 

SCHEDULE X-3/1: TOT AL ANNUAL COSTS OF PRODUCTS SOLO 
Costitem From Production 

schedule 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 

Capacity utilization 50% 80% 90% 100% 100% 100% 100% 100% 100% 100% 

1. Raw matenals 

local supply 4,343,902 6,950,243 7,819,024 8,687,804 8,687,804 8,687,804 8,687,804 8,687,804 8,687,804 8,687,804 

foreign supply 23,091,505 36,946,408 41,564,709 46,183,010 46,183,010 46,183,010 46,183,010 46,183,010 46,183,010 46,183,010 

2. Factory supplies 

local supply 34,678,949 55,486,319 62,422,109 69,357,898 69,357,898 69,357,898 69,357,898 69,357,898 69,357,898 69,357,898 

foreign supply 654,143 1,046,629 1,177,458 1,308,287 1,308,287 1,308,287 1,308,287 1,308,287 1,308,287 1,308,287 

3. Spareparts consumed (% machinery value} 1.0% 10,218,486 10,867,797 10,867,797 10,867,797 10,867,797 10,867,797 10,867,797 10,867,797 10,867,797 10,867,797 

4. Repair, maintenance, material (% of factory costs} 5.0% 8,325,988 10,414,981 11,078,237 11,741,493 11,741,493 11,741,493 11,741,493 11,741,493 11,741,493 11,741,493 

5. Royalties 

6. Labour 

skilied Iabour 40,440,000 40,440,000 40,440,000 40,440,000 40,440,000 40,440,000 40,440,000 40,440,000 40,440,000 40,440,000 

unskilled Iabour 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 

7. Labour overhead costs (taxes, etc .. } 6,998,400 6,998,400 6,998,400 6,998,400 6,998,400 6,998,400 6,998,400 6,998,400 6,998,400 6,998,400 

8. Factory overhead costs 

saleries, wages 8,160,000 8,160,000 8,160,000 8,160,000 8,160,000 8,160,000 8,160,000 8,160,000 8,160,000 8,160,000 

social costs, etc ... (on saleries} 1,305,600 1,305,600 1,305,600 1,305,600 1,305,600 1,305,600 1,305,600 1,305,600 1,305,600 1,305,600 

materials and services 
rents, leasing costs (factory} 

insurance 25,002,779 26,383,236 26,431,401 26,479,565 26,479,565 26,479,565 26,479,565 26,479,565 26,479,565 26,479,565 

FACTORY COSTS 166,519,753 208,299,614 221 ,564, 735 234,829,855 234,829,855 234,829,855 234,829,855 234,829,855 234,829,855 234,829,855 

9. Administrative overhead costs 
salaries, wages 10,500,000 10,500,000 10,500,000 10,500,000 10,500,000 10,500,000 10,500,000 10,500,000 10,500,000 10,500,000 

social costs (on salaries} 1,680,000 1,680,000 1,680,000 1,680,000 1,680,000 1,680,000 1,680,000 1,680,000 1,680,000 1,680,000 

materials and services 10.0% 1,222,571 1,222,571 1,222,571 1,222,571 1,222,571 1,222,571 1,222,571 1,222,571 1,222,571 1,222,571 

rents, leasing costs 
insurance 45,714 45,714 45,714 45,714 45,714 45,714 45,714 45,714 45,714 45,714 

OPERATING COSTS 179,968,038 221,747,900 235,013,020 2~8.278, 140 248,278,140 248,278,140 248,278,140 248,278,140 248,278,140 248,278,140 

10. Depreciation 151 ,893,237 151,893,237 151,893,237 151,893,237 151,893,237 151,893,237 151,893,237 151,893,237 151,893,237 151 ,893,237 

11. Financial costs 

interests X-7/4 123,909,544 98,961,314 74,013,083 49,064,853 24,116,623 0 0 0 0 0 

leasing costs 

TOT AL PRODUCTION COSTS 455,770,820 472,602,451 460,919,341 449,236,230 424,288 000 400,171,377 400,171 ,377 400,171 ,377 400,171 ,377 400,171,377 

12. Direct marketing costs 

salaries etc ... 
rents, leasing costs 

other direct costs 

13. Marketing overhead costs 

salaries etc ... 3,600,000 3,600,000 3,600,000 3,600,000 3,600,000 3,600,000 3,600,000 3,600,000 3,600,000 3,600,000 

rents, leasing costs 

other indirect costs 4,582,120 2,582,120 2,582,120 2,582,120 2,582,120 2,582,120 2,582,120 2,582,120 2,582,120 2,582,120 

COSTS OF PRODUCTS SOLO 463,952,940 478,784,571 467,101,461 455,418,350 430,470,120 406,353.497 406,353,497 406,353,497 406,353,497 406,353,497 
foreign share(%} materials 37.8% 37.8% 37.8% 37.8% 37.8% 37.8% 37.8% 37.8% 37.8% 37.8% 

Variabie share (%} 28.5% 36.0% 39.7% 43.7% 46.2% 48.9% 48.9% 48.9% 48.9% 48.9% 
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FINANClAL SCHEDULES FOR INDUCTION MEL TING 

SCHEDULE X-3/1: TOT AL ANNUAL COSTS OF PRODUCTS SOLO (continued) 
Castitem From 

schedule 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Capac;ity utilization 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 

1. Raw matenals 

local supply 8,687,804 8,687,804 8,687,804 8,687,804 8,687,804 8,687,804 8,687,804 8,687,804 8,687,804 8,687,804 

foreign supply 46,183,010 46,183,010 46,183,010 46,183,010 46,183,010 46,183,010 46,183,010 46,183,010 46,183,010 46,183,010 

2. Factory supplies 

local supply 69,357,898 69,357,898 69,357,898 69,357,898 69,357,898 69,357,898 69,357,898 69,357,898 69,357,898 69,357,898 

foreign supply 1,308,287 1,308,287 1,308,287 1,308,287 1,308,287 1,308,287 1,308,287 1,308,287 1,308,287 1,308,287 

3. Spare parts consumed (% machinery value) 1.0% 10,867,797 10,867,797 10,867,797 10,867,797 10,867,797 10,867,797 10,867,797 10,867,797 10,867,797 10,867,797 

4. Repair, maintenance, material (% of factory costs) 5.0% 11,741,493 11,741,493 11,741,493 11,741,493 11,741,493 11,741,493 11,741,493 11,741,493 11,741,493 11,741,493 

5. Royalties 

6. Labour 

skilied Iabour 40,440,000 40,440,000 40,440,000 40,440,000 40,440,000 40,440,000 40,440,000 40,440,000 40,440,000 40,440,000 

unskilled Iabour 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 

7. Labour overhead casts (taxes, etc __ ) 6,998,400 6,998,400 6,998,400 6,998,400 6,998,400 6,998,400 6,998,400 6,998,400 6,998,400 6,998,400 

8. Factory overhead costs 

sa leries, wages 8,160,000 8,160,000 8,160,000 8,160,000 8,160,000 8,160,000 8,160,000 8,160,000 8,160,000 8,160,000 

social costs, etc ... (on saleries) 1,305,600 1,305,600 1,305,600 1,305,600 1,305,600 1,305,600 1,305,600 1,305,600 1,305,600 1,305,600 

matenals and services 

rents, leasing costs (factory) 

insurance 26,479,565 26,479,565 26,479,565 26,479,565 26,479,565 26,479,565 26,479 565 26,479,565 26,479,565 26,479 565 

FACTORY COSTS 234,829,855 234,829,855 234,829,855 234,829,855 234,829,855 234,829,855 234,829 855 234,829,855 234,829,855 234,829,855 

9. Administrative overhead costs 

salaries, wages 10,500,000 10,500,000 10,500,000 10,500,000 10,500,000 10,500,000 10,500,000 10,500,000 10,500,000 10,500,000 

social costs (on salaries) 1,680,000 1,680,000 1,680,000 1,680,000 1,680,000 1,680,000 1,680,000 1,680,000 1,680,000 1,680,000 

materials and services 10.0% 1,222,571 1,222,571 1,222,571 1,222,571 1,222,571 1,222,571 1,222,571 1,222,571 1,222,571 1,222,571 

rents, leasing costs 

insurance 45,714 45,714 45,714 45,714 45,714 45,714 45,714 45,714 45,714 45,714 

OPERA TING COSTS 248,278,140 248,278,140 248,278,140 248,278,140 248,278,140 248,278,140 248,278,140 246,278,140 248,278,140 248,278,140 

10. Depreciation 151,893,237 151,893,237 151,893,237 151 ,893,237 151,893,237 151,893,237 151,893,237 151,893,237 151,893,237 151 ,893,237 

11. Financial casts 

interests X-7/4 0 0 0 0 0 0 0 0 0 0 
leasinQ costs 

TOT AL PRODUCTION COSTS 400,171,377 400,171 ,377 400,171 ,377 400,171,377 400,171 ,377 400,171 ,377 400,171,377 400,171' 377 400,171,377 400,171,377 

12. Direct marketing costs 

salaries etc ... 

rents, leasing costs 

ether direct costs 

13. Marketing overhead costs 

salaries etc ... 3,600,000 3,600,000 3,600,000 3,600,000 3,600,000 3,600,000 3,600,000 3,600,000 3,600,000 3,600,000 
rents, leasing costs 

other indirect casts 2,582,120 2,582,120 2,582,120 2,582,120 2,582,120 2,582,120 2,582,120 2,582,120 2,582,120 2,582,120 
COSTS OF PRODUCTS SOLO 406,353,497 406,353,497 406,353,497 406,353,497 406,353,497 406,353,497 406, 353,497 406,353,497 406,353,497 406,353,497 
foreign share (%) matenals 37.8% 37.8% 37.8% 37.8% 37.8% 37.8% 37.8% 37.8% 37.8% 37.8% 

Variabie share_(%) 48.9% 48.9% 48.9% 48.9% 48.9% 48.9% 48.9% 48.9% 48.9% 48.9% 
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FINANClAL SCHEDULES FOR INDUCTION MELTING 

SCHEDULE X 3/3 TOT AL ANNUAL COSTS OF PRODUCTS SOLO - . bi -van a t e camponen s 
Castitem From Production 

schedule 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 

Capacity utilization 50% 80% 90% 100% 100% 100% 100% 100% 100% 100% 

1. Raw matenals X-3/1 

local supply 4,343,902 6,950,243 7,819,024 8,687,804 8,687,804 8,687,804 8,687,804 8,687,804 8,687,804 8,687,804 

foreign supply 23,091,505 36,946,408 41,564,709 46,183,010 46,183,010 46,183,010 46,183,010 46,183,010 46,183,010 46,183,010 

2. Factory supplies X-311 

local supply 34,678,949 55,486,319 62,422,109 69,357,898 69,357,898 69,357,898 69,357,898 69,357,898 69,357,898 69,357,898 

foreign supply 654,143 1,046,629 1,177,458 1,308,287 1,308,287 1,308,287 1,308,287 1,308,287 1,308,287 1,308,287 

3. Spare parts consumed (% machinery value) X-3/1 10,218,486 10,867,797 10;867,797 10,867,797 10,867,797 10,867,797 10,867,797 10,867,797 10,867,797 10,867,797 

4. Repair, maintenance, material (% of factory casts) X-3/1 8,325,988 10,414,981 11,078,237 11,741,493 11,741,493 11,741,493 11,741,493 11,741,493 11,741,493 11,741,493 

5. Royalties 

6. Labour X-3/1 

skilied Iabour 40,440,000 40,440,000 40,440,000 40,440,000 40,440,000 40,440,000 40,440,000 40,440,000 40,440,000 40,440,000 

unskilled Iabour 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 

7. Labour overhead casts (taxes, etc .. ) X-3/1 6,998,400 6,998,400 6,998,400 6,998,400 6,998,400 6,998,400 6,998,400 6,998,400 6,998,400 6,998,400 

8. Factory overhead casts X-311 

saleries, wages 

social casts, etc ... (on saleries) 

materials and services 0 0 0 0 0 0 0 0 0 0 

rents, leasing casts (factory) 

insurance 

FACTORY COSTS 132,051,373 172,450,778 185,667,734 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 

9. Administrative overhead casts 

salaries, wages 
social casts (on salaries) 

materials and services 
rents, leasing casts 

insurance 
OPERATING COSTS 132,051,373 172,450,778 185,667,734 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 

1 0. Depreciation 

11. Financial casts 

interesis 

leasing costs 

TOT AL PRODUCTION COSTS 132,051 373 172,450,778 185 667,734 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 

12. Direct marketing casts X-311 

salaries etc ... 0 0 0 0 0 0 0 0 0 0 

rents, leasing casts 0 0 0 0 0 0 0 0 0 0 

ether direct casts 0 0 0 0 0 0 0 0 0 0 

13. Marketing overhead casts 

salaries etc ... 

rents, leasing casts 

ether indirect casts 

COSTS OF PRODUCTS SOLO 132,051,373 172,450,778 185,667,734 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 

foreign share (%) materials 

Variabie share(%) 28.5% 36.0% 39.7% 43.7% 46.2% 48.9% 48.9% 48.9% 48.9% 48.9% 
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FINANClAL SCHEDULES FOR INDUCTION MEL TING 

SCHEDULE X-3/3: TOT AL ANNUAL COSTS OF PRODUCTS SOLO-variabie components (continued} 
Costitem From 

schedule 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Capacity utilization 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 

1. Raw matenals X-3/1 

local supply 8,687,804 8,687,804 8,687,804 8,687,804 8,687,804 8,687,804 8,687,804 8,687,804 8,687,804 8,687,804 

foreign supply 46,183,010 46,183,010 46,183,010 46,183,010 46,183,010 46,183,010 46,183,010 46,183,010 46,183,010 46,183,010 

2. Factory supplies X-3/1 

local supply 69,357,898 69,357,898 69,357,898 69,357,898 69,357,898 69,357,898 69,357,898 69,357,898 69,357,898 69,357,898 

foreign supply 1,308,287 1,308,287 1,308,287 1,308,287 1,308,287 1,308,287 1,308,287 1,308,287 1,308,287 1,308,287 

3. Spare parts consumed (% machinery value) X-3/1 10,867,797 10,867,797 10,867,797 10,867,797 10,867,797 10,867,797 10,867,797 10,867,797 10,867,797 10,867,797 

4. Repair, maintenance, material (% of factory costs) X-3/1 11,741,493 11,741,493 11,741,493 11,741,493 11,741,493 11,741,493 11,741,493 11,741,493 11,741,493 11,741,493 

5. Royalties 

6. Labour X-3/1 

skilied Iabour 40,440,000 40,440,000 40,440,000 40,440,000 40,440,000 40,440,000 40,440,000 40,440,000 40,440,000 40,440,000 

unskilled Iabour 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 

7. Labour overhead costs (taxes, etc . . ) X-3/1 6,998,400 6,998,400 6,998,400 6,998,400 6,998,400 6,998,400 6,998,400 6,998,400 6,998,400 6,998,400 

8. Factory overhead costs X-3/1 

saleries, wages 

social costs, etc ... (on saleries) 

materials and services 0 0 0 0 0 0 0 0 0 0 

rents, leasing costs (factory) 

insurance 
FACTORY COSTS 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 198,884 690 198,884,690 198,884,690 198,884,690 
9. Administrative overhead costs 

salaries, wages 

social costs (on salaries) 

materials and services 

rents, leasing costs 

insurance 
OPERATING COSTS 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 
10. Depreciation 

11. Financial costs 

interests 

leasing costs 

TOT AL PRODUCTION COSTS 198,884,690 198,684,690 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 
12. Direct marketing costs X-3/1 

salaries etc ... 0 0 0 0 0 0 0 0 0 0 
rents, leasing costs 0 0 0 0 0 0 0 0 0 0 
other direct costs 0 0 0 0 0 0 0 0 0 0 

13. Marketing overhead costs 

salaries etc ... 

rents, leasing costs 

other indirect costs 

COSTS OF PRODUCTS SOLO 198,884,690 198,884,690 198,884,690 198, 884,690 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 
foreign share (%) matenals 

Variabie share(%) 48.9% 48.9% 48.9% 48.9% 48.9% 48.9% 48.9% 48.9% 48.9% 48.9% 
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FINANClAL SCHEDULES FOR INDUCTION MEL TING 

SCHEDULE X-4/1: TOTAL NETWORKING CAPITAL REQUIREMENTS 
lnvestment category From Coefficient Construction Production 

schedule . oftumover 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

Capacity utilization 50.00% 80.00% 90.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 

1. Total inventory 

Raw matenals in stock X-3/1 

local supply 0.25 54,299 1,085,976 1,737,561 1,954,756 2,171,951 2,171,951 2,171,951 2,171,951 2,171,951 2,171,951 

foreign supply 0.50 577,288 11,545,753 18,473,204 20,782,355 23,091,505 23,091,505 23,091,505 23,091,505 23,091,505 23,091,505 

Factory supplies in stock X-3/1 

local supply 0.25 433,487 8,669,737 13,871,580 15,605,527 17,339,475 17,339,475 17,339,475 17,339,475 17,339,475 17,339,475 

foreign supply 0.50 16,354 327,072 523,315 588,729 654,143 654,143 654,143 654,143 654,143 654,143 

Spare parts in stock X-3/1 0.50 255,462 5,109,243 5,433,899 5,433,899 5,433,899 5,433,899 5,433,899 5,433,899 5,433,899 5,433,899 

2. Work in progress 0.02 119,760 2,395,192 3,832,308 4,311,346 4,790,385 4,790,385 4,790,385 4,790,385 4,790,385 4,790,385 

3. Finished produels 0.08 518,958 10,379,167 16,606,667 18,682,500 20,758,333 20,758,333 20,758,333 20,758,333 20,758,333 20,758,333 

4. Accounts receivable 0.00 0 0 0 0 0 0 0 0 0 0 

5. Cash in hand 5.0% 103,979 2,079,586 3,183,081 3,545,216 3,907,352 3,907,352 3,907,352 3,907,352 3,907,352 3,907,352 

CURRENT ASSETS 2,079,586 41,591,725 63,661,613 70,904,328 78,147,043 78,147,043 78,147,043 78,147,043 78,147,043 78,147,043 

6. Current liabilities 

Accounts payable X-3/1 

local suppliers 0.00 0 0 0 0 0 0 0 0 0 0 

foreign suppliers 0.00 0 0 0 0 0 0 0 0 0 0 
wages 0.08 1,266,500 25,330,000 25,330,000 25,330,000 25,330,000 25,330,000 25,330,000 25,330,000 25,330,000 25,330,000 

TOTAL NETWORKING CAPITAL REQUIREMENTS 813,086 16,261,725 38,331,613 45,574,328 52,817,043 52,817,043 52,817,043 52,817,043 52,817,043 52,817,043 

INCREASE IN NETWORKING CAPITAL 813,086 15,448,639 22,069,888 7,242,715 7,242,715 0 0 0 0 0 

Foreign share(%) 

lnvestment category From 

schedule 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Capacity utilization 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 

1. T otal inventory 

Raw matenals in stock X-3/1 

local supply 2,171,951 2,171,951 2,171,951 2,171,951 2,171,951 2,171,951 2,171,951 2,171,951 2,171,951 2,171,951 2,171,951 
foreign supply 23,091,505 23,091,505 23,091,505 23,091,505 23,091,505 23,091,505 23,091,505 23,091,505 23,091,505 23,091,505 23,091,505 

Factory supplies in stock X-3/1 

local supply 17,339,475 17,339,475 17,339,475 17,339,475 17,339,475 17,339,475 17,339,475 17,339,475 17,339,475 17,339,475 17,339,475 

foreign supply 654,143 654,143 654,143 654,143 654,143 654,143 654,143 654,143 654,143 654,143 654,143 

Spare parts in stock X-3/1 5,433,899 5,433,899 5,433,899 5,433,899 5,433,899 5,433,899 5,433,899 5,433,899 5,433,899 5,433,899 5,433,899 
2. Werk in progress 4,790,385 4,790,385 4,790,385 4,790,385 4,790,385 4,790,385 4,790,385 4,790,385 4,790,385 4,790,385 4,790,385 
3. Finished produels 20,758,333 20,758,333 20,758,333 20,758,333 20,758,333 20,758,333 20,758,333 20,758,333 20,758,333 20,758,333 20,758,333 
4. Accounts receivable 0 0 0 0 0 0 0 0 0 0 0 
5. Cash in hand 5.0% 3,907,352 3,907,352 3,907,352 3,907,352 3,907,352 3,907,352 3,907,352 3,907,352 3,907,352 3,907,352 3,907,352 
CURRENT ASSETS 78,147,043 78,147,043 78,147,043 78,147,043 78,147,043 78,147,043 78,147,043 78,147,043 78,147,043 78,147,043 78,147,043 
6. Current liabilities 

Accounts payable X-3/1 

local suppliers 0 0 0 0 0 0 0 0 0 0 0 
foreign suppliers 0 0 0 0 0 0 0 0 0 0 0 
wages 25,330,000 25,330,000 25,330,000 25,330,000 25,330,000 25 330,000 25,330 000 25,330,000 25 330 000 25 330 000 25 330,000 

TOT AL NETWORKING CAPITAL REQUIREMENTS 52,817,043 52,817,043 52,817,043 52,817,043 52,817,043 52,817,043 52,817,043 52,817,043 52,817,043 52,817,043 52,817,043 
INCREASE IN NET WORKING CAPITAL 0 0 0 0 0 0 0 0 0 0 0 
Foreign share (%) 
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FINANClAL SCHEDULES FOR INDUCTION MEL TING 

SCHEDULE X-6/1: TOTAL INVESTMENT COSTS 
lnvestment category From Total Total Construction Production 

schedule construction production 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

1. Totallixed investment X-1/1 1,586,807,278 157,689,994 1,566,807,278 92,758,820 64,931,174 0 0 0 0 0 0 0 

2. Total pre-production expenditure 

Net of interest X-211 20,154,483 0 20,154,483 

Interest accrued X-211 124,741,152 0 124,741,152 

3. Total net workinQ capital Oncrease) X-4/1 813,086 52,003,957 813,086 15,448,639 22,069,888 7,242,715 7,242,715 0 0 0 0 0 

TOT AL INVESTMENT COSTS 1,732,515,999 209,693,951 1 732,515,999 1 08,207, 459 87,001,062 7,242,715 7,242,715 0 0 0 0 0 

Foreign share(%) 

lnvestment category From 

schedule 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

1. Total fixed investment X-111 0 0 0 0 0 0 0 0 0 0 0 
2. Total pre-production expenditure 

Net of interest X-211 

Interest accrued X-211 

3. Total net werking capita I (increase) X-411 0 0 0 0 0 0 0 0 0 0 0 
TOT AL INVESTMENT COSTS 0 0 0 0 0 0 0 0 0 0 0 

Fore~ign share~ 
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FINANClAL SCHEDULES FOR INDUCTION MEL TING 

SCHEDULE X-7/1· SOUR ES OF FINANCE 
Souree of finance I Amount I Financial terms 

Equitv caoital 

1. Equity local investor 693,006,400 First payment starting {year) 1997 

debt:equity ratio 40.0% Payable in instalments YES 

Oivident payment conditions 

alter build-uo of reserves 20.0% 

2. Equity foreign investor First payment starting {year) 

Payable instalments 

Oivident payment conditions 

alter build-uo of reserves 

Loan caoital 

1. Suppliers credit Oisbursement starting {year) 

Repayment starting {year) 

Duration of loan {years) 

Type of amortization 

Interest rat-e 

Other costs of finance 

2. Local loan Oisbursement starting {year) 

Repayment starting {year) 

Ou ration of loan {years) 

Repayments per year 1 

Type of amortization 

Interest rate 

Other costs of finance 

3. Soft loan 1,039,509,600 Oisbursement starting {year) 1997 

Repayment starting {year) 1998 

Duration of loan {years) 5 
Repayments per year 4 

Type of amortization 

Interest rate 12.0% 

Other casts of finance 

4. Bank overdraft Disbursement starting {year) 

Repayment starting {year) 

Duration of loan {years) 

Repayments per year 1 

Type of amortization 

Interest rate 

Other costs of finance 
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FINANClAL SCHEDULES FOR INDUCTION MELTING 

SCHEDULE X-7/2: TOT AL FINANClAL FLOW 
Souree trom Total Construction Production 

schedule disbursement 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

1. Equity capita! X-7/1 

ordinary capita! 693,006,400 693,006,400 

preferenee capita! 

subsidies 0 

2. Long-term loan X-7/1 . 
supplie(s credit 

development finance institutions 1 ,039,509,600 1,039,509,600 (207,901,920) (207,901 ,920) (207,901 ,920) (207,901 ,920) (207,901 ,920) 0 0 0 0 

commercial banks 0 0 0 0 0 0 0 0 0 0 0 

govemment loans 

ethers 

TOT AL LONG-TERM FINANCE 1 '732,515,999 1 '732,515,999 (207,901 ,920) (207,901 ,920) (207,901 ,920)_ (207,901 ,920) (207,901 ,920) 0 0 0 0 

3. Short term finance 

bank overdraft X-7/1 0 0 0 0 0 0 0 0 0 0 0 

accounts payable X-4/1 25,330,000 1,266,500 24,063,500 0 0 0 0 0 0 0 0 

TOT AL FINACIAL FLOW 1,757,845,999 1 '733, 782,499 (183,838,420) (207,901 ,920) (207,901 ,920) (207,901 ,920) (207,901 ,920) 0 ei 0 0 

Souree trom 

schedule 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

1. Equity capita! X-7/1 

ordinary cap~al 

preferenee capita! 

subsidies 

2. Long-term loan X-7/1 

supplie(s credit 

development finance instiMions 0 0 0 0 0 0 0 0 0 0 0 
commercial banks 0 0 0 0 0 0 0 0 0 0 0 
govemment Jeans 

ethers 
TOT AL LONG-TERM FINANCE 0 0 0 0 0 0 0 0 0 0 0 
3. Short term finance 

bank overdraft X-7/1 0 0 0 0 0 0 0 0 0 0 0 
accounts payable X-4/1 0 0 0 0 0 0 0 0 0 0 0 

TOT AL FINACIAL FLOW 0 0 0 0 0 0 0 0 0 0 0 
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FINANClAL SCHEDULES FOR INDUCTION MELTING 

SCHEDULE X-7/4· TOT AL DEBT SERVICE . 
From Total Construction Production 

schedule disbursement 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

1. Totalleng-term loans X-712 

disbursement 1 ,039,509,600 1,039,509,600 0 0 0 0 0 0 0 0 0 

repayments 0 207,901,920 207,901,920 207,901,920 207,901,920 207,901,920 0 0 0 0 

debt balance end of year 1,039,509,600 831,607,680 623,705,760 415,803,840 207,901,920 0 0 0 0 0 

capitalized interest 

interest payable 124,741,152 115,385,566 90,437,335 65,489,105 40,540,874 15,592,644 0 0 0 0 

ether financial casts 4.1% 0 8,523,979 8,523,979 8,523,979 8,523,979 8,523,979 0 0 0 0 

2. Total short-term loans 

disbursement X-7/2 0 0 0 0 0 0 0 0 0 0 0 

repayments 0 0 0 0 0 0 0 0 0 0 

debt balance end of year 0 0 0 0 0 0 0 0 0 0 

capitalized interest 

interest payable 0 0 0 0 0 0 0 0 0 0 

ether financial casts 4.1% 0 0 0 0 0 0 0 0 0 0 

3. Total debt service 

disbursement 1,039,509,600 .1,039,509,600 0 0 0 0 0 0 0 0 0 

repayments 0 207,901,920 207,901,920 207,901,920 207,901,920 207,901,920 0 0 0 0 

debt balance end of year 1,039,509,600 831,607,680 623,705,760 415,803,840 207,901,920 0 0 0 0 0 

capitalized interest 0 0 0 0 0 0 0 0 0 0 

interest payable 124,741,152 115,385,566 90,437,335 65,489,105 40,540,874 15,592,644 0 0 0 0 

ether financial casts 0 8,523,979 8,523,979 8,523,979 8,523,979 8,523,979 0 0 0 0 

From 

schedule 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

1. Totalleng-term loans X-712 

disbursement 0 0 0 0 0 0 0 0 0 0 0 

repayments 0 0 0 0 0 0 0 0 0 0 0 

debt balance end of year 0 0 0 0 0 0 0 0 0 0 0 

capitalized interest 

interest payable 0 0 0 0 0 0 0 0 0 0 0 

ether financial casts 4.1% 0 0 0 0 0 0 0 0 0 0 0 

2. Totalshort-term loans 

disbursement X-7/2 0 0 0 0 0 0 0 0 0 0 0 

repayments 0 0 0 0 0 0 0 0 0 0 0 

debt balance end of year 0 0 0 0 0 0 0 0 0 0 0 

capitalized interest 

interest payable 0 0 0 0 0 0 0 0 0 0 0 

ether financial costs 4.1% 0 0 0 0 0 0 0 0 0 0 0 

3. Total debt service 

disbursement 0 0 0 0 0 0 0 0 0 0 0 

repayments 0 0 0 0 0 0 0 0 0 0 0 

debt balance end of year 0 0 0 0 0 0 0 0 0 0 0 

capitalized interest 0 0 0 0 0 0 0 0 0 0 0 

interest payable 0 0 0 0 0 0 0 0 0 0 0 

ether financial costs 0 0 0 0 0 0 0 0 0 0 0 
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FINANClAL SCHEDULES FOR INDUCTION MEL TING 

SCHEDULE X-8/1: CASH FLOW FOR FINANClAL PLANNING 
From Construction Production 

schedule 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 

TOT AL CASH INFLOW 1,733 782,499 148 613 500 199,280,000 224,190,000 249,100,000 249,100,000 249,100,000 249,100,000 249,100,000 249,100 000 249,100 000 

1. lnftow funds 

total equity X-712 693,006,400 

totalleng term loans X-712 1,039,509,600 

total short term finance X-7/2 1,266,500 24,063,500 0 0 0 0 0 0 0 0 0 

2 lnftow operations 

sales revenues 124,550,000 199,280,000 224,190,000 249,100,000 249,100,000 249,100,000 249,100,000 249,100,000 249,100,000 249,100,000 

interest on securities 
3. Other income 

TOT AL CASH OUTFLOW 1 733 782 499 652,232,581 621,794,316 530,352,858 518,669,7 48 486,478,803 254,460,260 254, 460,260 254,460,260 254 460 260 254,460,260 

4. lncrease in fixed assets 

fixed investments X-1/1 1,586,807,278 92,758,820 64,931,174 0 0 0 0 0 0 0 0 

pre-production expenditure . 
(net of interest paid) X-211 20,154,483 

5. lncrease in current assets X-4/1 2,079,586 39,512,139 22,069,888 7,242,715 7,242,715 0 0 0 0 0 0 

6. Operating costs X-311 179,968,038 221,747,900 235,013,020 248,278,140 248,278,140 248,278,140 248,278,140 248,278,140 248,278,140 248,278,140 

7. Marketing casts X-311 8,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6, 182,120 6,182,120 6,182,120 6,182,120 

8. Gorparate tax paid X-10 0 0 0 0 0 0 0 0 0 0 

9. Interest paid X-7/4 124,741,152 123,909,544 98,961,314 74,013,083 49,064,853 24,116,623 0 0 0 0 0 

10.Loan repayments X-7/4 0 207,901,920 207,901,920 207,901,920 207,901,920 207,901 ,920 0 0 0 0 0 

11.Dividends paid X-10 0 0 0 0 0 0 0 0 0 0 

SURPLUS (DEFICI1) 0 (503,619,081) (422,514,316) (306, 162,858) (269,569,748) (237, 378, 803) (5,360,260) (5, 360, 260) (5,360,260) (5,360,260) (5,360, 260) 

CUMULATIVE CASH BALANCE 0 {503,619,081) (926, 133,397) {1 ,232,296,255) {1 ,501 ,866,00~ _l1 '739,244,8061_ J1 ,7 44,605,0661_ (1 ,749,965,326) (1 '755,325,586) (1 ,760,685,846) (1 '766,046, 1 06) 
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FINANClAL SCHEDULES FOR INDUCTION MEL TING 

SCHEDULE X-8/1: CASH FLOW FOR FINANClAL PLANNING (continued) 
From Scrapvalue 

schedule 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

TOT AL CASH INFLOW 249,100,000 249,100,000 249,100,000 249,1 00,000 249,100,000 249,100,000 249,100,000 249,100,000 249,100,000 249,100,000 286,817,765 

1. lnflow funds 

total equity X-712 

total Jong term Joans X-712 

total short term finance X-712 0 0 0 0 0 0 0 0 0 0 

2. lnflow operations 

sales revenues 249,100,000 249,100,000 249,100,000 249,100,000 249,100,000 249,100,000 249,100,000 249,100,000 249,1 00,000 249,100,000 

interest on securities 

3. Other income 286,817,765 

TOT AL CASH OUTFLOW 254,460,260 254,460,260 254,460 260 254,460,260 254,460,260 254,460,260 254,460,260 254,460,260 254,460,260 254,460,260 0 

4. Jncrease in fixed assets 

fixed investments X-1/1 0 0 0 0 0 0 0 0 0 0 

pre-production expenditure 

(net of interest paid) X-2/1 

5. lncrease in current assets X-4/1 0 0 0 0 0 0 0 0 0 0 

6. Operating costs X-3/1 248,278,140 248,278,140 248,278,140 248,278,140 248,278,140 248,278,140 248,278,140 248,278,140 248,278,140 248,278,140 

7. Marketing costs X-3/1 6,182,120 6,182,120 6,182,120 6, 182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 

8. Corporale tax paid X-10 0 0 0 0 0 0 0 0 0 0 

9. Interest paid X-7/4 0 0 0 0 0 0 0 0 0 0 

10.Loan repayments X-714 0 0 0 0 0 0 0 0 0 0 

11.Dividends paid X-10 0 0 0 0 0 0 0 0 0 0 

SURPLUS (DEFICIT) (5,360,260) (5,360,260) (5,360,260) (5,360,260) (5,360,260) (5,360,260) (5,360,260) (5,360.260) (5,360,260) (5,360,260) 286,817,765 

CUMULATIVE CASH BALANCE (1 '771 ,406,366) (1 '776, 766,626) (1 '782, 126, 885) (1,787,487,145) (1,792,847,405) (1 ,798,207,6651. . (1 ,803,567,925) (1.808,928, 185) (1 ,814,288,445) (1 ,819,648,705) (1 ,532,830,941 
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FINANClAL SCHEDULES FOR INDUCTION MEL TING 

SCHEDULE X-9/1: DISCOUNTED CASH FLOW-TCTAL CAPITAL INVESTED 
From Construction Production 

schedule 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 

TOT AL CASH INFLOW 0 124,550 000 199,280,000 224,190,000 249100,000 249,100,000 249,100,000 249, 100,000 249,100,000 249,100,000 249,100 000 249,100,000 

1. Intlew operations 
Sales revenues 124,550,000 199,280,000 224,190,000 249,100,000 249,100,000 249,100,000 249,100,000 249,100,000 249,100,000 249,100,000 249,100,000 

Interest on securities 

2. Other income 0 

TOT AL CASH OUTFLOW 1,607,774,847 296,357,617 314,931,082 248,437,855 261,702,975 254,460,260 254,460,260 254,460,260 254,460,260 254,460,260 254,460,260 254,460,260 

3. lncrease in fixed as sets 

fixed investments X-111 1,586,807,278 92,758,820 64,931,174 0 0 0 0 0 0 0 0 0 

pre-production expenditure 

(net of interest paid) X-211 20,154,483 

4. lncrease in net werking capital X-411 813,086 15,448,639 22,069,888 7,242,715 7,242,715 0 0 0 0 0 0 0 

5. Operating costs X-311 179,968,038 221,747,900 235,013,020 248,278,140 248,278,140 248,278,140 248,278,140 248,278,140 248,278,140 248,278,140 248,278,140 

6. Marketing costs X-311 8,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 

7. Corporale tax paid X-10 0 0 0 0 0 0 0 0 0 0 0 

NET CASH FLOW (1,607,774,8471 (171 ,807,617) (115,651,082) (24,247,855) (12,602,975) (5,360,260) (5,360,260) (5,360,260) {5, 360, 260) (5, 360, 260) (5, 360, 260) {5,360,260 

CUMULATlVE NET CASH FLOW {1,607,774 847) {1 '779, 582, 464) (1,895,233,546) (1,919,481,401) (1 ,932,084,376) (1 ,937,444,636) (1 ,942,804 896) (1 ,948, 165, 156) (1 ,953,525,416) {1 ,958,885 676) (1 ,964 245,936) {1 969,606,1~ 

Net Present Value at 12.0% (1 ,607, 77 4,847) (153,399,658) (92, 196,334) (17,259,144) {8,009,418) (3,041 ,555) (2, 715,675) (2,424,709) (2,164,919) (1 ,932,963) (1 ,725,860) (1,540,947) 

Cumuialive Net Present Value (1,607,774,8~ _(1 '761 '17 4,505)_ (1 ,853,370,840) (1,870,629,984) - (1,878,639,402)_ (1 '881 '680, 958) (1 ,884,396,632) (1 ,886,821 ,342) (1 ,888,986,261) (1 890,919,224) (1 ,892,645,085) (1 ,894186,0311 

NET PRESENT VALUE (NPV) AT 12.0% (1 ,875,848,839) 

INTERNAL RATE OF RETURN (IRR) -9.5% 

MODEFIED RATE OF RETURN JMRR) NA 

From Scrapvalue 

schedule 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

TOT AL CASH INFLOW 249,100,000 249,100,000 249,100,000 249,100,000 249,100,000 249,100,000 249,1 00,000 249100,000 249,100,000 249,100,000 286 617,765 
1. lnflow operations 

Sales revenues 249,100,000 249,100,000 249,100,000 249,100,000 249,100,000 249,100,000 249,100,000 249,100,000 249,100,000 249,100,000 
Interest on securities 

2. Other income 286,817,765 
TOT AL CASH OUTFLOW 254,460,260 254,460,260 254,460,260 254,460,260 254,460,260 254,460,260 254,460,260 254,460,260 254,460,260 254,460,260 0 
3. lncrease in fixed assets 

fixed investments X-111 0 0 0 0 0 0 0 0 0 0 
pre-production expenditure 

(net of interest paid) X-211 

4. lncrease in net werking capita i X-411 0 0 0 0 0 0 0 0 0 0 
5. Operating costs X-311 248,278,140 248,278,140 248,278,140 248,278,140 248,278,140 248,278,140 248,278,140 248,278,140 248,278,140 248,278,140 
6. Marketing costs X-311 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 
7. Corporale tax paid X-10 0 0 0 0 0 0 0 0 0 0 
NET CASH FLOW (5,360,260 (5,360,260) {5, 360, 260) {5, 360, 260) (5,360,260) {5,360,260) J5,360,260)_ (5,360,260) (5,360,260) (5,360,260l 286,817,765 
CUMULATlVE NET CASH FLOW (1 ,969,606,196 (1 ,97 4,966,456) {1,980,326,716) (1 ,985,686 976)_ _(1 ,991 ,047,236)_ (1 ,996,407,496) (2,001 ,767,756) (2,007,128,016) (2,012 488,276) (2,017,848,536) {1,731,030,771) 
Net Present Value at 12.0% (1 ,540,947) (1 ,375,845) (1 ,228,433) (1 ,096,815) (979,299) (874,375) (780,692) (697,046) (622,363) (555,681) 26,547,741 
Cumuialive Net Present Value (1,894,186,031 (1 ,895,561 ,876) (1 ,896,790,31 0) (1 ,897,887, 125) {1 ,898,866,425) (1 ,899, 7 40, 799) __(1 ,900,521 ,491) (1 ,901 ,218,537) (1 ,901 ,840,899) (1 ,902,396,580) {1 ,875,848,839) 
NET PRESENT VALUE (NPV) AT 12.0% 

INTERNAL RATE OF RETURN ORR) 
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FINANClAL SCHEDULES FOR INDUCTION MELTING 

SCHEDULE X-9/2· DISCOUNTED RETURN ON EQUJTY CAPITAL INVESTED 
From Construction Production 

schedule 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 

TOT AL CASH INFLOW 0 (503,619,081) (422,514,316) (306,162,858) (269,569, 7 48) (237,378,803) (5,360,260) (5,360,260) (5,360,260) (5,360,260) (5,360,260 

1. Cash surplus (deficit) X-811 0 (503,619,081) (422,514,316) (306, 162,858) (269,569, 7 48) (237,378,803) (5,360,260) (5,360,260) (5,360,260) (5,360,260) (5,360,260) 

2. Dividends paid X-8/1 0 0 0 0 0 0 0 0 0 0 0 

TOT AL CASH OUTFLOW 693,006,400 0 0 0 0 0 0 0 0 0 0 

3. Equity capital paid X-712 

(net of subsidies) 693,006,400 0 0 0 0 0 0 0 0 0 0 

NET CASH RETURN (693,006,400) (503,619,081) (422,514,316) (306, 162,858) (269,569, 7 48) (237,378,803) (5,360,260) (5,360,260) (5,360,260) (5,360,260) (5,360,260) 

CUMULATIVE NET CASH RETURN (693,006,400) (1,196,625,481) (1 ,619, 139,797) (1 ,925,302,655) (2, 194,872,403) (2,432,251 ,205) (2,437,611 ,465) (2,442,971 '725) (2,448,331 ,985) (2,453,692,245) (2,459 052,505) 

Net present value at 0.0% (693,006,400) (503,619,081) (422,514,316) (306,162,858) (269,569, 7 48) (237,378,803) (5,360,260) (5,360,260) (5,360,260) (5,360,260) (5,360,260) 

Cumuialive net present value (693,006,400) (1 '196,625,481) (1 ,619, 139, 797) (1 ,925,302,655) (2, 194,872,403) (2,432,251 ,205) (2,437,611 ,465) (2,442,971 '725) (2,448,331 ,985) (2,453,692,245) (2,459,052,505) 

NET PRESENT VALUE (NPVEQ) AT 0.0% (2,225,837,340) 

INTERNAL RATE CF.RETURN (IRREQ) ON EQUITY -11.3% 

MODEFIED RATE OF RETURN (MRREO) NA 

From Scrapvalue 

schedule 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

TOT AL CASH INFLOW (5,360,260) (5,360,260) (5,360,260) (5,360,260} _(5,360,260) (5,360,260) (5,360,260) (5,360,260) (5,360,260) (5,360,260) 286,817 765 

1. Cash surplus (deficit) X-8/1 (5,360,260) {5,360,260) (5,360,260) (5,360,260) (5,360,260) (5,360,260) (5,360,260) (5,360,260) (5,360,260) (5,360,260) 286,817,765 

2. Dividends paid X-8/1 0 0 0 0 0 0 0 0 0 0 

TOT AL CASH OUTFLOW 0 0 0 0 0 0 0 0 0 0 0 

3. Equity capital paid X-7/2 

(net of subsidies) 0 0 0 0 0 0 0 0 0 0 0 

NET CASH RETURN (5,360,260) (5,360,260) (5,360,260) (5,360,260) (5,360,260) (5,360,260) (5,360,260) (5,360,260) (5,360,260) (5,360,260) 286,817,765 

CUMULATIVE NET CASH RETURN (2,464,412,765) {2,469,773,025) {2,475, 133,285) {2,480,493,545) {2,485,853,805) (2,491,214,065) {2,496,57 4,325) {2,501 ,934,585) (2,507,294,845) (2,512,655, 1 05) (2,225,837,340) 

Net present value at 0.0% (5,360,260) {5,360,260) (5,360,260) (5,360,260) {5,360,260) (5,360,260) (5,360,260) (5,360,260) {5,360,260) (5,360,260) 286,817,765 

Cumuialive net present value (2,464,412,765) (2,469,773,025) (2,475, 133,285) (2,480,493,545) (2,485,853,805) (2,491 ,214,065) (2,496,574,325) (2,501 ,934,585) (2,507 294,845)_ _(2,512,655, 105\ (2 225,837,340) 

NET PRESENT VALUE (NPVEQ) AT 0.0% 

INTERNAL RATE OF RETURN (IRREQ) ON EQUITY 
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FINANClAL SCHEDULES FOR INDUCTION MEL TING 

SCHEDULE X-10: NET INCOME STATEMENT 
From Production 

schedule 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 

1. Total income 

sales revenue 124,550,000 199,280,000 224,190,000 249,100,000 249,100,000 249,100,000 249,100,000 249,100,000 249,100,000 249,100,000 

interest on securities 

other income 

2. Less variabie costs X-3/3 132,051,373 172,450,778 185,667,734 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 

material 

personen 

marketing (except personen) 

other variabie costs 

VARIABLE MARGIN (7,501 ,373) 26,829,222 38,522,266 50,215,310 50,215,310 50,215,310 50,215,310 50,215,310 50,215,310 50,215,310 

On % of total income) -6.0% 13.5% 17.2% 20.2% 20.2% 20.2% 20.2% 20.2% 20.2% 20.2% 

3. Less fixed costs X-3/3 207,992,022 207,372,479 207,420,643 207,468,807 207,468,807 207,468,807 207,468,807 207,468,807 207,468,807 207,468,807 

material 

personen 

marketing (except personell) 

depreciation 

other fixed costs 

OPERATIONAL MARGIN (215,493,395) (180,543,257) (168,898,377) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) 

On % of total income) -173.0% -90.6% -75.3% -63.1% -63.1% -63.1% -63.1% -63.1% -63.1% -63.1% 

4. Less costs of finance X-7/4 123,909,544 98,961,314 7'4,013,083 49,064,853 24,116,623 0 0 0 0 0 

GROSS PROFIT (339,402,940) (279,504,571) (242,911,461) (206,318,350) (181 ,370, 120) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) 

5. Less allowances 

TAXABLE PROFIT (339,402,940) (279,504,571) (242,911 ,461) (206,318,350) (181,370,120) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) 

6. lncome (corporate) tax 0 0 0 0 0 0 0 0 0 0 

NETPROFIT (339,402,940) (279,504,571) (242,911 ,461) (206,318,350) (181 ,370, 120) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) 

7. Dividends payable 0 0 0 0 0 0 0 0 0 0 

RETAINED PROFIT (339,402,940) (279,504,571) (242,911 ,461) (206,318,350) (181,370,120) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) 

RATlOS (%) 

Gross profit I sa les -272.5% -140.3% -108.4% -82.8% -72.8% -63.1% -63.1% -63.1% -63.1% -63.1% 

Net profit altertaxI sa les -272.5% -140.3% -108.4% -82.8% -72.8% -63.1% -63.1% -63.1% -63.1% -63.1% 
Net profit I equity capita! -49.0% -40.3% -35.1% -29.8% -26.2% -22.7% -22.7% -22.7% -22.7% -22.7% 

Net profit + interest I investment -11.7% -9.9% -9.7% -9.0% -9.1% -9.1% -9.1% -9.1% -9.1% -9.1% 
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FINANClAL SCHEDULES FOR INDUCTION MELTING 

SCHEDULE X-10: NET INCOME STATEMENT (continued) 
From 

schedule 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

1. T otal income 

sales revenue 249,100,000 249,100,000 249,100,000 249,100,000 249,100,000 249,100,000 249,100,000. 249,100,000 249,100,000 249,100,000 

interest on securities 
ether income 

2. Less variabie costs X-3/3 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 198,884,690 

material 

personen 

marketing (except perseneliJ 

ether variabie costs 

VARIABLE MARGIN 50,215,310 50,215,310 50,215,310 50,215,310 50,215,310 50,215,310 50,215,310 50,215,310 50,215,310 50,215,310 

On % of total income) 20.2% 20.2% 20.2% 20.2% 20.2% 20.2% 20.2% 20.2% 20.2% 20.2% 

3. Less fixed costs X-3/3 207,468,807 207,468,807 207,468,807 207,468,807 207,468,807 207,468,807 207,468,807 207,468,807 207,468,807 207,468,807 

material 

personen 

marketing (except perseneliJ 

depreciation 

ether fixed costs 

OPERATIONAL MARGIN (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) 

On % of total income) -63.1% -63.1% -63.1% -63.1% -63.1% -63.1% -63.1% -63.1% -63.1% -63.1% 

4. Less costs of fin a nee X-7/4 0 0 0 0 0 0 0 0 0 0 

GROSS PROFIT (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) 

5. Less allowances 

TAXABLE PROFIT (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) 

6. lncome (corporale) tax 0 0 0 0 0 0 0 0 0 0 

NETPROFIT (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) 

7. Oividends payable 0 0 0 0 0 0 0 0 0 0 
RETAINEO PROFIT (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) (157,253,497) 

RATIOS(%) 

Gross profil/ sales -63.1% -63.1% -63.1% -63.1% -63.1% -63.1% -63.1% -63.1% -63.1% -63.1% 

Net profil altertaxI sa les -63.1% -63.1% -63.1% -63.1% -63.1% -63.1% -63.1% -63.1% -63.1% -63.1% 

Net profit I equtly capita I -22.7% -22.7% -22.7% -22.7% -22.7% -22.7% -22.7% -22.7% -22.7% -22.7% 

Netp_rofll + interest I investment -9.1% -9.1% -9.1% -9.1% -9.1% -9.1% -9.1% -9.1% -9.1% -9.1% 
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FINANClAL SCHEDULES FOR INDUCTION MELTING 

SCHEDULE X-11: PROJECTED BALANCE SHEET 
From Construction Production 

schedule 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 

TOT AL ASSETS 1,733,782,499 1,549,944,079 1,342,042,160 1,134,140,240 926,238 320 718,336,400 718,336,400 718,336 400 718,336,400 718,336,400 718,336,400 

1. Total current assets 

inventory on materia Is & supplies X-411 1,336,889 26,737,780 40,039,558 44,365,266 48,690,973 48,690,973 48,690,973 48,690,973 48,690,973 48,690,973 48,690,973 

werk in progress X-411 119,760 2,395,192 3,832,308 4,311,346 4,790,385 4,790,385 4,790,385 4,790,385 4,790,385 4,790,385 4,790,385 

finished produels in stocks X-411 518,958 10,379,167 16,606,667 18,682,500 20,758,333 20,758,333 20,758,333 20,758,333 20,758,333 20,758,333 20,758,333 

accounts receivable X-411 0 0 0 0 0 0 0 0 0 0 0 

cash-in-hand X-411 103,979 2,079,586 3,183,081 3,545,216 3,907,352 3,907,352 3,907,352 3,907,352 3,907,352 3,907,352 3,907,352 

cash surplus, finance available X-811 0 {503,619,081) {926, 133,397) {1,232,296,255) {1 ,501 ,866,003) {1,739,244,806) {1 '7 44,605,066) {1 ,749,965,326) {1 '755,325,586) {1,760,685,846) {1 ,766,046, 1 06) 

securities 
2. Total fixed assets, net of depreciation 

fixed investments X-611 0 1,586,807,278 1,679,566,098 1,744,497,272 1,744,497,272 1,744,497,272 1,744,497,272 1,744,497,272 1,744,497,272 1,744,497,272 1,744,497,272 

construction in progress X-611 1,586,807,278 92,758,820 64,931,174 0 0 0 0 0 0 0 0 

pre-production expenditures X-211 144,895,635 144,895,635 144,895,635 144,895,635 144,895,635 144,895,635 144,895,635 144,895,635 144,895,635 144,895,635 144,895,635 

less accumulated depreciation X-311 151,893,237 303,786,475 455,679,712 607,572,950 759,466,187 911,359,424 1,063,252,662 1 ,215,145,899 1 ,367,039,137 1 ,518,932,37 4 

3. Accumulated losses brought forward 339,402,940 618,907,511 861,818,972 1,068,137,322 1,249,507,442 1 ,406, 760,940 1,564,014,437 1,721,267,935 1,878,521,432 

4. Loss in current year X-10 339,402,940 279,504,571 242,911,461 206,318,350 181,370,120 157,253,497 157,253,497 157,253,497 157,253,497 157,253,497 

TOT AL UABILmES 1 '733, 782,499 1,549,944,079 1,342,042,160 1,134,140,240 926,238,320 718,336,400 718,336,400 718,336,400 718,336,400 718,3~6,400 718,336,400 

5. Total current liabilities 

accounts payable X-411 1,266,500 25,330,000 25,330,000 25,330,000 25,330,000 25,330,000 25,330,000 25,330,000 25,330,000 25,330,000 25,330,000 

bank overdraft X-714 0 0 0 0 0 0 0 0 0 0 0 

6. Totalleng term debt X-714 1,039,509,600 831,607,680 623,705,760 415,803,840 207,901,920 0 0 0 0 0 0 

commerciallaan 

soft laan 

7. Total equity caprtal X-712 

odinary capital 693,006,400 693,006,400 693,006,400 693,006,400 693,006,400 693,006,400 693,006,400 693,006,400 693,006,400 693,006,400 693,006,400 

preferenee capital 0 0 0 0 0 0 0 0 0 0 0 
subsidies 0 0 0 0 0 0 0 0 0 0 0 

8. Reserves, retained profrt brought lorwar 0 0 0 0 0 0 0 0 0 
9. Net profit alter tax 

dividends payable X-10 0 0 0 0 0 0 0 0 0 0 
retained profrt X-10 0 0 0 0 0 0 0 0 0 0 

RATIOS{%) 

Equity I totalliabilities 40.0% 44.7% 51.6% 61.1% 74.8% 96.5% 96.5% 96.5% 96.5% 96.5% 96.5% 
Long-term debt I net worth 150.0% 120.0% 90.0% 60.0% 30.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 
Current assets I current liabilities 164.2% -1824.0% -3404.9% -4585.0% -5620.7% -6557.8% -6579.0% -6600.2% -6621.3% -6642.5% -6663.6% 
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FINANClAL SCHEDULES FOR INDUCTION MEL TING 

SCHEDULE X-11: PROJECTED BALANCE SHEET (continued) 
From 

schedule 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

TOT AL ASSETS 718,336,400 718,336,400 718,336,400 718,336,400 718,336,400 718 336 400 718,336 400 718,336 400 718,336 400 718,336,400 

1. Total current assets 

inventory on materials & supplies X-411 48,690,973 48,690,973 48,690,973 48,690,973 48,690,973 48,690,973 48,690,973 48,690,973 48,690,973 48,690,973 

work in progress X-411 4,790,385 4,790,385 4,790,385 4,790,385 4,790,385 4,790,385 4,790,385 4,790,385 4,790,385 4,790,385 

finished produels in stocks X-411 20,758,333 20,758,333 20,758,333 20,758,333 20,758,333 20,758,333 20,758,333 20,758,333 20,758,333 20,758,333 

accounts receivable X-411 0 0 0 0 0 0 0 0 0 0 

cash-in-hand X-411 3,907,352 3,907,352 3,907,352 3,907,352 3,907,352 3,907,352 3,907,352 3,907,352 3,907,352 3,907,352 

cash surplus, finance available X-811 (1, 771 ,406,366) (1,776,766,626) (1, 782,126,885) (1,787,487,145) (1,792,847,405) (1, 798,207,665) (1 ,803,567,925) (1 ,808,928, 185) (1,814,288,445) (1,819,648,705) 

securities 
2. Totallixed assets, net of depreciation 

fixed investments X-611 1,744,497,272 1,744,497,272 1,744,497,272 1,744,497,272 1,744,497,272 1,744,497,272 1,744,497,272 1,744,497,272 1,744,497,272 1,744,497,272 

construction in progress X-611 0 0 0 0 0 0 0 0 0 0 

pre-production expenditures X-211 144,895,635 144,895,635 144,895,635 144,895,635 144,895,635 144,895,635 144,895,635 144,895,635 144,895,635 144,895,635 

less accumulated depreciation X-311 1,670,825,612 1,822, 718,849 1,974,612,086 2,126,505,324 2,278,398,561 2,430,291, 799 2,582,185,036 2,734,078,273 2,885,971,511 3,037,864,748 

3. Accumulated losses brought forward 2,035, 77 4,929 2,193,028,427 2,350,281,924 2,507,535,421 2,664,788,919 2,822,042,416 2,979,295,914 3,136,549,411 3,293,802,908 3,451,056,406 

4. Loss in current year X-10 157,253 497 157,253,497 157,253,497 157,253,497 157,253,497 157,253,497 157,253,497 157,253,497 157,253,497 157,253,497 

TOT AL LIABILmES 718,336,400 718,336,400 718,336,400 718,336,400 718,336,400 718,336,400 718,336,400 718,336,400 718,336,400 718,336,400 

5. Total current liabilities 

accounts payable X-411 25,330,000 25,330,000 25,330,000 25,330,000 25,330,000 25,330,000 25,330,000 25,330,000 25,330,000 25,330,000 

bank overdraft X-714 0 0 0 0 0 0 0 0 0 0 

6. Totalleng term debt X-714 0 0 0 0 0 0 0 0 0 0 

commercial loan 
soft loan 

7. Total equity capital X-712 

odinary capital 693,006,400 693,006,400 693,006,400 693,006,400 693,006,400 693,006,400 693,006,400 693,006,400 693,006,400 693,006,400 

preferenee capital 0 0 0 0 0 0 0 0 0 0 

subsidies 0 0 0 0 0 0 0 0 0 0 

8. Reserves, retained profit brought lorwar 0 0 0 0 0 0 0 0 0 0 

9. Net profit alter tax 
dividends payable X-10 0 0 0 0 0 0 0 0 0 0 

retained prof~ X-10 0 0 0 0 0 0 0 0 0 0 

RATIOS(%) 

Equity I total liabilities 96.5% 96.5% 96.5% 96.5% 96.5% 96.5% 96.5% 96.5% 96.5% 96.5% 

Long-term debt I net worth 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Current assets I current liabilities -6684.8% -6706.0% -6727.1% -6748.3% -6769.4% -6790.6% -6811.8% -6832.9% -6854.1% -6875.3% 
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APPENDIX F. SENSITIVITY OF THE FINANClAL ANALYSIS 

Appendix F-1 Effects of an increase insales volume and ex-factory sales price on the financial 
profitability. 

salesvolume a 2 4 6 8 10 12 14 16 18 20 
NPV (in millions of TSH) 

price-10% (2,043) (1,587) (1,131) (770) (428) (86) 256 616 958 1,300 
standard pri ce bi (1,876) (1,253) (712) (236) 239 715 1,191 1,684 2,159 2,635 
price + 10% (1,709) (921) (312) 297 907 1,516 2,125 2,751 3,360 3,969 
IRR 

price -10% -13.3% -1.5% 4.3% 7.4% 9.7% 11.6% 13.2% 14.6% 15.7% 16.7% 
standard price -9.5% 2.0% 7.3% 10.6% 13.3% 15.4% 17.3% 18.9% 20.2% 21.4% 
price + 10% -6.3% 5.0% 10.0% 13.7% 16.7% 19.2% 21.3% 23.1% 24.7% 26.0% 

MRR 
price -10% NA cJ 4.4% 8.5% 10.2% 11.3% 12.1% 12.7% 13.2% 13.5% 13.9% 
standard price NA 7.1% 10.1% 11.6% 12.7% 13.4% 14.0% 14.4% 14.8% 15.1% 
price + 10% -2.0% 8.8% 11.4% 12.8% 13.8% 14.5% 15.1% 15.5% 15.9% 16.2% 

pay-back period (in z:ears) 
price -10% >20 >20 14.5 10.9 9.1 8.0 7.2 6.6 6.1 5.8 
standard price >20 18.1 11.0 8.5 7.1 6.2 5.6 5.1 4.8 4.6 
price + 10% >20 13.4 8.9 6.9 5.8 5.0 4.6 4.3 4.1 4.0 
ai In millions of pipe fittings. lt is assumed that investment costs increase with 10 per cent each salesvolume (is production 
volume) increase of 2,000,000 pipe fittings. 
bi Standard price is the weighted average ex-factory price (TSH 124.55). 
cl NA denotes that the MRR could not be calculated because the sum of the future va lues was less than zero. 

Appendix F-2 Effects of an increase in sales volume and ex-factory sales price plus a subsidy of 
TSH 500,000,000 and a salvage value of 5 per cent on the financial profitability. 

salesvolume a 2 4 6 8 10 12 14 16 18 20 

NPV (in millions of TSH) 

price -10% (1,539) (1,082) (625) (278) 64 405 747 1,106 1,447 1,789 
standard price bi (1,372) (748) (219) 256 731 1,206 1,681 2,173 2,648 3,123 
price + 10% (1,205) (427) 182 790 1,398 2,007 2,615 3,241 3,849 4,457 

IRR 
price -10% -11.4% 0.7% 6.8% 10.0% 12.4% 14.3% 15.9% 17.2% 18.3% 19.3% 
standard price -7.6% 4.6% 10.2% 13.8% 16.6% 18.8% 20.6% 22.2% 23.5% 24.6% 
price + 10% -4.2% 8.0% 13.5% 17.5% 20.6% 23.2% 25.2% 27.1% 28.5% 29.8% 

MRR 
price -10% NA 6.1% 10.0% 11.5% 12.5% 13.2% 13.7% 14.1% 14.4% 14.7% 
standard price NA 8.8% 11.6% 13.0% 13.9% 14.6% 15.0% 15.4% 15.7% 16.0% 
price + 10% -0.1% 10.5% 12.9% 14.2% 15.0% 15.6% 16.1% 16.5% 16.8% 17.1% 

pay-back period (in years) 
price -10% >20 >20 11.7 9.1 7.7 6.8 6.2 5.7 5.4 5.1 
standard price >20 14.4 8.9 7 5.9 5.2 4.8 4.5 4.3 4.2 
price + 10% >20 10.6 7.2 5.6 4.8 4.4 4.1 3.9 3.7 3.6 
a In millions of pipe fittings. 
bi Standard price is TSH 124.55. 
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APPENDIX G. FINANClAL SCHEDULES FOR CUPOLA MELTING 

This Appendix presents the financial schedules, as proposed in the Manual for the Preparation of 
lndustrial Feasibility Studies, for the project using a cupola furnace, with a sales volume of 
1,600,000 pipe fittings. 
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FINANClAL SCHEDULES FOR CUPOLA MELTING 

SCHEDULE X-1/1: TOT AL FIXED INVESTMENT COSTS 
lnvestment category From Total Total Construction Production 

schedule construction Production 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

1. Land purchase (see 2) 0 

2. Site preparatien and development 59,356,800 59,356,800 

3. Civil works, structures and buildings 439,680,000 439,680,000 

4. Plant machinery and equipment 684,213,623 157,689,994 684,213,623 92,758,820 64,931,174 

5. Auxiliary and service plant equipment 92,986,674 92,986,674 

6. Environmental proteetion 0 

7. lncorporated fixed assests (project overheads) 0 

Technology 0 

Project implementation 0 

Miscellaneius project overhead costs 0 

8. Contingencies_110%l_ 141,804,122 141,804,122 ' 
TOT AL FIXED INVESTMENT COSTS 1 ,418,041 ,220 157,689,994 1,418,041,220 92,758,820 64,931,174 0 0 0 0 0 0 0 

Foreign share (%) 1.5% 

contingency rate (%) 10.0% 

lnvestment category From 

schedule 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

1. Land purchase (see 2) 

2. Site preparatien and development 

3. Civil works, structures and buildings 

4. Plant machinery and equipment 

5. Auxiliary and service plant equipment 

6. Environmental proteetion 

7. lncorporated fixed assests (project overheads) 

Technology 

Project implementation 
Miscellaneius project overhead costs 

8. Continqencies (1 0%) 

TOT AL FIXED INVESTMENT COSTS 0 0 0 0 0 0 0 0 0 0 0 

Foreign share(%) 

contingency rate (%) 10.0% 
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FINANClAL SCHEDULES FOR CUPOLA MELTING 

SCHEDULE X-2/1: TOT AL PRE-PRODUCTION EXPENDITURES 
lnvestment category From Total Total Construction Production 

schedule construction Production 1997 1998 1999 2000 2001 2002 2003 2004 2005 

1. Pre-investment studies 0 

2. Preparatory investigations 0 

3. Company formation costs, lees, etc ... 0 

4. Project management, organization 0 

5. Technology acquisition 0 

6. Detailed engineering 0 

7. Pre-production supplies I marketing 2,000,000 2,000,000 

8. Plant commisioning, trial run, etc .. 10,257,444 10,257,444 

9. Other capital (issue) expenditures 6,381,185 6,381,185 

10. Contingencies 2,070,959 2,070,959 

PRE-PRODUCTION EXPENDITURES (net of interes 20,709,589 0 20,709,589 0 0 0 0 0 0 0 0 

11. Interest paid I accrued X-714 111,849,207 111,849,207 

TOT AL PRE-PRODUCTION EXPENDITURES 132,558,796 0 132,558,796 0 0 0 0 0 0 0 0 

foreign share(%) 

contingency rate (%) 10.0% 

lnvestment category From 

schedule 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

1 Pre-investment studies 

2. Preparatory investigations 
3. Company formation casts, fees, etc .. 

4. Project management. organization 
5. Technology acquisition 

6. Detailed engineering 

7. Pre-production supplies I marketing 

8. Plant commisioning, trial run, etc ... 

9. Other capital (issue) expenditures 

10. Contingencies 

PRE-PRODUCTION EXPENDITURES (net of interes 0 0 0 0 0 0 0 0 0 0 0 0 

11. Interest paid I accrued X-714 

TOT AL PRE-PRODUCTION EXPENDITURES 0 0 0 0 0 0 0 0 0 0 0 0 

foreign share(%) 

conti11gencv rate (%) 10.0% . 
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FINANClAL SCHEDULES FOR CUPOLA MEL TING 

SCHEDULE X-3/1: TOT AL ANNUAL COSTS OF PRODUCTS SOLO 
Castitem From Production 

schedule 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 

Capacity utilization 50% 80% 90% 100% 100% 100% 100% 100% 100% 100% 

1. Raw matenals 

local supply 2,862,291 4,579,666 5,152,124 5,724,582 5,724,582 5,724,582 5,724,582 5,724,582 5,724,582 5,724,582 

foreign supply 66,758,504 106,813,607 120,165,308 133,517,009 133,517,009 133,517,009 133,517,009 133,517,009 133,517,009 133,517,009 

2. Factory supplies 

local supply 21,489,458 34,383,132 38,681,024 42,978,916 42,978,916 42,978,916 42,978,916 42,978,916 42,978,916 42,978,916 

foreign supply 652,280 1,043,647 1,174,103 1,304,559 1,304,559 1,304,559 1,304,559 1,304,559 1,304,559 1,304,559 

3. Spare parts consumed (% machinery value) 1.0% 8,699,591 9,348,903 9,348,903 9,348,903 9,348,903 9,348,903 9,348,903 9,348,903 9,348,903 9,348,903 
4. Repair, maintenance, material (% of factory costs) 50% 9,588,864 12,596,909 13,566,515 14,536,122 14,536,122 14,536,122 14,536,122 14,536,122 14,536,122 14,536,122 

5. Royalties . 
6. Labour 

skilied Iabour 36,120,000 36,120,000 36,120,000 36,120,000 36,120,000 36,120,000 36,120,000 36,120,000 36,120,000 36,120,000 

unskilled Iabour 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 

7. Labour overhead costs (taxes, etc .. ) 6,307,200 6,307,200 6,307,200 6,307,200 6,307,200 6,307,200 6,307,200 6,307,200 6,307,200 6,307,200 
8. Factory overhead costs 

saleries, wages 8,160,000 8,160,000 8,160,000 8,160,000 8,160,000 8,160,000 8,160,000 8,160,000 8,160,000 8,160,000 

social costs, etc ... (on saleries) 1,305,600 1,305,600 1,305,600 1,305,600 1,305,600 1,305,600 1,305,600 1,305,600 1,305,600 1,305,600 
materials and serVices 

rents, leasing costs (factory) 

insurance 26,533,489 27 979,508 28,049,526 28119,544 28,119,544 28,119,544 28,119,544 28119,544 28,119,544 28,119 544 

FACTORY COSTS 191,777,276 251,938,172 271,330,303 290,722,435 290,722,435 290,722,435 290,722,435 290 722,435 290,722,435 290,722,435 
9. Administrative overhead costs 

salaries, wages 10,440,000 10,440,000 10,440,000 10,440,000 10,440,000 10,440,000 10,440,000 10,440,000 10,440,000 10,440,000 
social costs (on salaries) 1,670,400 1,670,400 1,670,400 1,670,400 1,670,400 1,670,400 1,670,400 1,670,400 1,670,400 1,670,400 
materials and services 10.0% 1,215,601 1,215,601 1,215,601 1,215,601 1,215,601 1,215,601 1,215,601 1,215,601 1,215,601 1,215,601 
rents, leasing costs 

insurance 45,612 45,612 45,612 45,612 45,612 45,612 45,612 45,612 45,612 45,612 
OPERATING COSTS 205,148,890 265,309,785 284,701,916 304 094,048 304,094,048 304,094,048 304,094,048 304,094,048 304,094,048 304,094,048 
1 0. Depreciation 136,304,292 136,304,292 136,304,292 136,304,292 136,304,292 136,304,292 136,304,292 136,304,292 136,304,292 136,304,292 
11. Financial costs 

interests X-7/4 111,103,546 88,733,705 66,363,863 43,994,022 21,624,180 (0) (0) (0) (0) (0) 
leasing costs 

TOT AL PRODUCTION COSTS 452,556,728 490,347,782 487,370,072 484,392,362 462,022,520 440,398,340 440,398,340 440,398,340 440,398,340 440,398,340 
12. Direct marketing costs 

salaries etc ... 

rents, leasing costs 

ether direct costs 

13. Marketing overhead costs 
salaries etc ... 3,600,000 3,600,000 3,600,000 3,600,000 3,600,000 3,600,000 3,600,000 3,600,000 3,600,000 3,600,000 
rents, leasing casts 

ether indirect costs 4,582,120 2,582,120 2,582,120 2,582,120 2,582,120 2,582,120 2,582,120 2,582,120 2,582,120 2,582,120 
COSTS OF PRODUCTS SOLO 460,738,848 496,529,902 493,552,192 490,574,482 468,204,640 446,580,460 446,580,460 446,580,460 446,580,460 446,580,460 
foreign share (%) matenals 73.5% 73.5% 73.5% 73.5% 73.5% 73.5% 73.5% 73.5% 73.5% 73.5% 
Variabie share (%) 33.8% 43.2% 47.4% 51.6% 54.1% 56.7% 56.7% 56.7% 56.7% 56.7% 
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FINANClAL SCHEDULES FOR CUPOLA MELTING 

SCHEDULE X-3/1: TOT AL ANNUAL COSTS OF PRODUCTS SOLO (continued) 
Castitem From 

schedule 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Capacity utilization 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 

1. Rawmaterials 

local supply 5,724,582 5,724,582 5,724,582 5,724,582 5,724,582 5,724,582 5,724,582 5,724,582 5,724,582 5,724,582 

foreign supply 133,517,009 133,517,009 133,517,009 133,517,009 133,517,009 133,517,009 133,517,009 133,517,009 133,517,009 133,517,009 

2. Factory supplies 

local supply 42,978,916 42,978,916 42,978,916 42,978,916 42,978,916 42,978,916 42,978,916 42,978,916 42,978,916 42,978,916 

foreign supply 1,304,559 1,304,559 1,304,559 1,304,559 1,304,559 1,304,559 1,304,559 1,304,559 1,304,559 1,304,559 

3. Spareparts consumed (% machinery value) 1.0% 9,348,903 9,348,903 9,348,903 9,348,903 9,348,903 9,348,903 9,348,903 9,348,903 9,348,903 9,348,903 

4. Repair, maintenance, material (% of factory costs) 50% 14,536,122 14,536,122 14,536,122 14,536,122 14,536,122 14,536,122 14,536,122 14,536,122 14,536,122 14,536,122 

5. Royalties 

6. Labour 

skilied Iabour 36,120,000 36,120,000 36,120,000 36,120,000 36,120,000 36,120,000 36,120,000 36,120,000 36,120,000 36,120,000 

unskilled Iabour 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 

7. Labour overhead casts (taxes, etc .. ) 6,307,200 6,307,200 6,307,200 6,307,200 6,307,200 6,307,200 6,307,200 6,307,200 6,307,200 6,307,200 

8. Factory overhead costs 

saleries, wages 8,160,000 8,160,000 8,160,000 8,160,000 8,160,000 8,160,000 8,160,000 8,160,000 8,160,000 8,160,000 

social costs, etc ... (on saleries) 1,305,600 1,305,600 1,305,600 1,305,600 1,305,600 1,305,600 1,305,600 1,305,600 1,305,600 1,305,600 

materials and services 

rents, leasing costs (factory) 

insurance 28,119,544 28,119,544 28,119,544 28,119,544 28,119,544 28,119,544 28,119,544 28,119,544 28,119,544 28,119,544 

FACTORY COSTS 290,722,435 290,722,435 290,722,435 290,722,435 290,722,435 290,722,435 290,722,435 290 722,435 290,722,435 290,722,435 

9. Administrative overhead casts 
salaries, wages 10,440,000 10,440,000 10,440,000 10,440,000 10,440,000 10,440,000 10,440,000 10,440,000 10,440,000 10,440,000 

social casts (on salaries) 1,670,400 1,670,400 1,670,400 1,670,400 1,670,400 1,670,400 1,670,400 1,670,400 1,670,400 1,670,400 

materials and services 10.0% 1,215,601 1,215,601 1,215,601 1,215,601 1,215,601 1,215,601 1,215,601 1,215,601 1,215,601 1,215,601 

rents, leasing costs 

insurnnee 45,612 45,612 45,612 45,612 45,612 45,612 45,612 45,612 45,612 45,612 

OPERATING COSTS 304,094,048 304,094,048 304,094,048 304,094,048 304,094,048 304,094,048 304,094,048 304,094,048 304,094,048 304,094,048 

10. Depreciation 136,304,292 136,304,292 136,304,292 136,304,292 136,304,292 136,304,292 136,304,292 136,304,292 136,304,292 136,304,292 

11. Financial costs 
interests X-7/4 (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

leasing costs 

TOT AL PRODUCTION COSTS 440,398,340 440,398,340 440,398,340 440,398,340 440,398,340 440,398,340 440,398,340 440,398,340 440,398,340 440,398,340 

12. Direct marketing costs . 
salaries etc ... 
rents, leasing casts 

other direct costs 

13. Marketing overhead costs 

salaries etc ... 3,600,000 3,600,000 3,600,000 3,600,000 3,600,000 3,600,000 3,600,000 3,600,000 3,600,000 3,600,000 

rents, leasing costs 

other indirect costs 2,582,120 2,582,120 2,582,120 2,582,120 2,582,120 2,582,120 2,582,120 2,582,120 2,582,120 2,582,120 

COSTS OF PRODUCTS SOLO 446,580,460 446,580,460 446,580,460 446,580,460 446,580,460 446,580,460 446,580,460 446,580,460 446,580,460 446,580,460 

foreign share (%) materials 73.5% 73.5% 73.5% 73.5% 73.5% 73.5% 73.5% 73.5% 73.5% 73.5% 

Variabie share(%) 56.7% 56.7% 56.7% 56.7% 56.7% 56.7% 56.7% 56.7% 56.7% 56.7% 

106 



FINANClAL SCHEDULES FOR CUPOLA MELTING 

SCHEDULE X-3/3: TOT AL ANNUAL COS TS OF P RO UCTS D 50 LD -variab e components 
Cost item Fram Production 

schedule 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 

Capacity utilization 50% 80% 90% 100% 100% 100% 100% 100% 100% 100% 

1. Raw matenals X-3/1 

local supply 2,862,291 4,579,666 5,152,124 5,724,582 5,724,582 5,724,582 5,724,582 5,724,582 5,724,582 5,724,582 

foreign supply 66,758,504 106,813,607 120,165,308 133,517,009 133,517,009 133,517,009 133,517,009 133,517,009 133,517,009 133,517,009 

2. Factory supplies X-3/1 

local supply 21,489,458 34,383,132 38,681,024 42,978,916 42,978,916 42,978,916 42,978,916 42,978,916 42,978,916 42,978,916 

foreign supply 652,280 1,043,647 1,174,103 1,304,559 1,304,559 1,304,559 1,304,559 1,304,559 1,304,559 1,304,559 

3. Spare parts consumed (% machinery value) X-3/1 8,699,591 9,348,903 9,348,903 9,348,903 9,348,903 9,348,903 9,348,903 9,348,903 9,348,903 9,348,903 

4. Repair, maintenance, material (% of factory casts) X-3/1 9,588,864 12,596,909 13,566,515 14,536,122 14,536,122 14,536,122 14,536,122 14,536,122 14,536,122 14,536,122 

5. Royalties 

6. Labour X-3/1 

skilied Iabour 36,120,000 36,120,000 36,120,000 36,120,000 36,120,000 36,120,000 36,120,000 36,120,000 36,120,000 36,120,000 

unskilled Iabour 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 

7. Labour overhead costs (taxes, etc .. ) X-3/1 6,307,200 6,307,200 6,307,200 6,307,200 6,307,200 6,307,200 6,307,200 6,307,200 6,307,200 6,307,200 

8. Factory overhead costs X-3/1 

saleries, wages 

social costs, etc ... (on saleries) 

materials and services 
rents, leasing costs (factory) 

insurance 

FACTORY COSTS 155,778,188 214,493,064 233,815,177 253,137.290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 

9. Administrative overhead costs 
salaries, wages 
social costs (on salaries) 

matenals and services 

rents, leasing costs 

insurance 
OPERATING COSTS 155,778,168 214,493,064 233,815,177 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 
10. Depreciation 

11. Financial costs 

interests 
leasing costs 

TOT AL PRODUCTION COSTS 155,778,188 214,493,064 233,815,177 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 
12. Direct marketing costs X-3/1 

salaries etc ... 0 0 0 0 0 0 0 0 0 0 
rents, leasing costs 0 0 0 0 0 0 0 0 0 0 

ether direct costs 0 0 0 0 0 0 0 0 0 0 

13. Marketing overhead casts 
salaries etc ... 
rents, leasing costs 

ether indirect costs 

COSTS OF PRODUCTS SOLO 155,778,188 214,493,064 233,815,177 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 

foreign share (%) materials 

Variabie share (%) 
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FINANClAL SCHEDULES FOR CUPOLA MEL TING 

SCHEDULE X-3/3: TOT AL ANNUAL COSTS OF PRODUCTS SOLO-variabie components (continued) 
Cost item From 

schedule 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Capacity utilization 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 

1. Rawmaterials X-3/1 

local supply 5,724,582 5,724,582 5,724,582 5,724,582 5,724,582 5,724,582 5,724,582 5,724,582 5,724,582 5,724,582 

foreign supply 133,517,009 133,517,009 133,517,009 133,517,009 133,517,009 133,517,009 133,517,009 133,517,009 133,517,009 133,517,009 

2. Factory supplies X-3/1 

local supply 42,978,916 42,978,916 42,978,916 42,978,916 42,978,916 42,978,916 42,978,916 42,978,916 42,978,916 42,978,916 

foreign supply 1,304,559 1,304,559 1,304,559 1,304,559 1,304,559 1,304,559 1,304,559 1,304,559 1,304,559 1,304,559 

3. Spare parts consumed (% machinery value) X-3/1 9,348,903 9,348,903 9,348,903 9,348,903 9,348,903 9,348,903 9,348,903 9,348,903 9,348,903 9,348,903 

4. Re pair, maintenance, material (% of factory costs) X-3/1 14,536,122 14,536,122 14,536,122 14,536,122 14,536,122 14,536,122 14,536,122 14,536,122 14,536,122 14,536,122 

5. Royalties 

6. Labour X-3/1 

skilied Iabour 36,120,000 36,120,000 36,120,000 36,120,000 36,120,000 36,120,000 36,120,000 36,120,000 36,120,000 36,120,000 

unskilled Iabour 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 3,300,000 

7. Labour overhead costs (taxes, etc .. ) X-3/1 6,307,200 6,307,200 6,307,200 6,307,200 6,307,200 6,307,200 6,307,200 6,307,200 6,307,200 6,307,200 

8. Factory overhead costs X-3/1 

saleries, wages 
social costs, etc ... (on saleries) 

materials and services 

rents, leasing costs (factory) 

insurance 

FACTORY COSTS 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 

9. Administrative overhead casts 
salaries, wages 

social costs (on salaries) 

materials and services 

rents, leasing costs 

insurance 

OPERATING COSTS 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 

10. Depreciation 

11. Financial costs 
interests 

leasing costs 

TOT AL PRODUCTION COSTS 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 

12. Direct marketing costs X-3/1 

salaries etc ... 0 0 0 0 0 0 0 0 0 0 
rents, leasing casts 0 0 0 0 0 0 0 0 0 0 
ether direct costs 0 0 0 0 0 0 0 0 0 0 

13. Marketing overhead costs 

salaries etc ... 

rents, leasing costs 
ether indirect casts 

COSTS OF PRODUCTS SOLO 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 

foreign share (%) materials 

Variabie share(%) 
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FINANClAL SCHEDULES FOR CUPOLA MEL TING 

SCHEDULE X-4/1· TOTAL NETWORKING CAPITAL REQUIREMENTS 
lnvestment category From Coefficient Construction Production 

schedule of turnover 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

Capacity utilization 50% 80% 90% 100% 100% 100% 100% 100% 100% 

1. Total inventory 

Raw matenals in stock X-3/1 

local supply 0.25 35,779 715,573 1,144,916 1,288,031 1,431,146 1,431,146 1,431,146 1,431,146 1,431,146 1,431,146 

foreign supply 0.50 1,668,963 33,379,252 53,406,803 60,082,654 66,758,504 66,758,504 66,758,504 66,758,504 66,758,504 66,758,504 

Factory supplies in stock X-311 

local supply 0.25 268,618 5,372,364 8,595,783 9,670,256 10,744,729 10,744,729 10,744,729 10,744,729 10,744,729 10,744,729 

foreign supply 0.50 16,307 326,140 521,824 587,052 652,280 652,280 652,280 652,280 652,280 652,280 

Spare parts in stock X-3/1 0.50 217,490 4,349,796 4,674,451 4,674,451 4,674,451 4,674,451 4,674,451 4,674,451 4,674,451 4,674,451 

2. Werk in progress 0.02 95,809 1,916,183 3,065,892 3,449,129 3,832,365 3,832,365 3,832,365 3,832,365 3,832,365 3,832,365 

3. Finished produels 0.08 415,173 8,303,458 13,285,532 14,946,224 16,606,915 16,606,915 16,606,915 16,606,915 16,606,915 16,606,915 

4. Accounts receivable 0.00 0 0 0 0 0 0 0 0 0 0 

5. Cash in hand 5.0% 143,060 2,861,198 4,457,642 4,984,095 5,510,547 5,510,547 5,510,547 5,510 547 5,510,547 5,510,547 

CURRENT ASSETS 2,861198 57,223,963 89,152,845 99,681,891 110,210,937 110,210,937 110,210,937 110,210,937 110,210,937 110,210,937 

6. Current liabilities 

Accounts payable X-3/1 

local suppliers 0.00 0 0 0 0 0 0 0 0 0 0 

foreign suppliers 0.00 0 0 0 0 0 0 0 0 0 0 

wages 0.08 24,910,000 24,910,000 24,910,000 24,910,000 24,910,000 24,910,000 24,910,000 24,910,000 24,910,000 

TOT AL NETWORKING CAPITAL REQUIREMENTS 2,861,198 32,313,963 64,242,845 74,771,891 85,300,937 85,300,937 85,300,937 85,300,937 85,300,937 85,300,937 

INCREASE IN NETWORKING CAPITAL 2 861198 29,452,765 31,928,882 10,529,046 10,529,046 0 0 0 0 0 

Foreign share(%) 

lnvestment category From 

schedule 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Capacity utilization 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 

1. Total inventory 

Raw materials in stock X-3/1 

local supply 1,431,146 1,431,146 1,431,146 1,431,146 1,431,146 1,431,146 1,431,146 1,431,146 1,431,146 1,431,146 1,431,146 

foreign supply 66,758,504 66,758,504 66,758,504 66,758,504 66,758,504 66,758,504 66,758,504 66,758,504 66,758,504 66,758,504 66,758,504 

Factory supplies in stock X-3/1 

local supply 10,744,729 10,744,729 10,744,729 10,744,729 10,744,729 10,744,729 10,744,729 10,744,729 10,744,729 10,744,729 10,744,729 

foreign supply 652,280 652,280 652,280 652,280 652,280 652,280 652,280 652,280 652,280 652,280 652,280 
Spare parts in stock X-3/1 4,674,451 4,674,451 4,674,451 4,674,451 4,674,451 4,674,451 4,674,451 4,674,451 4,674,451 4,674,451 4,674,451 

2. Werk in progress 3,832,365 3,832,365 3,832,365 3,832,365 3,832,365 3,832,365 3,832,365 3,832,365 3,832,365 3,832,365 3,832,365 

3. Finished produels 16,606,915 16,606,915 16,606,915 16,606,915 16,606,915 16,606,915 16,606,915 16,606,915 16,606,915 16,606,915 16,606,915 

4. Accounts receivable 0 0 0 0 0 0 0 0 0 0 0 

5. Cash in hand 5.0% 5,510,547 5,510,547 5,510,547 5,510,547 5,510,547 5,510,547 5,510,547 5,510,547 5,510,547 5,510,547 5,510,547 

CURRENT ASSETS 110,210,937 110,210,937 110,210,937 110,210,937 110,210,937 110,210,937 110,210,937 110,210,937 110,210,937 110,210,937 110,210,937 

6. Current liabilities 

Accounts payable X-3/1 

local suppliers 0 0 0 0 0 0 0 0 0 0 0 

foreign suppliers 0 0 0 0 0 0 0 0 0 0 0 

wages 24,910,000 24,910,000 24,910,000 24,910,000 24,910,000 24,910,000 24,910,000 24,910,000 24,910,000 24,910,000 24,910,000 
TOT AL NETWORKING CAPITAL REQUIREMENTS 85,300,937 85,300,937 85,300,937 85,300,937 85,300,937 85,300,937 85,300,937 85,300,937 85,300,937 85,300,937 85,300,937 
INCREASE IN NETWORKING CAPITAL 0 0 0 0 0 0 0 0 0 0 0 
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FINANClAL SCHEDULES FOR CU PO LAMEL TING 

SCHEDULE X-6/1: TOT AL INVESTMENT COSTS 
lnvestment category From Total Total Construction Production 

schedule construction production' 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

1. Total fixed investment X-1/1 1,418,041,220 157,689,994 1,418,041,220 92,758,820 64,931,174 0 0 0 0 0 0 0 

2. Total pre-production expenditure 

Net of interest X·211 20,709,589 0 20,709,589 

Interest accrued X-211 111,849,207 0 111,849,207 

3. Total net werking capita! (increase) X-4/1 2,861,198 82,439,739 2,861,198 29,452,765 31,928,882 10,529,046 10,529,046 0 0 0 0 0 

TOT AL INVESTMENT COSTS 1,553,461,214 240,129,7.33 1,553,461,214 122,211,585 96,860,056 10,529,046 10,529,046 0 0 0 0 0 

Foreign share (%) 

lnvestment category From 

schedule 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

1. Total fixed investment X-1/1 0 0 0 0 0 0 0 0 0 0 0 

2. Total pre-production expenditure 

Net of interest X-211 

Interest accrued X-211 

3. Total net workinQ capita! (increase) X-4/1 0 0 0 0 0 0 0 0 0 0 0 

TOT AL INVESTMENT COSTS 0 0 0 0 0 0 0 0 0 0 0 

Foreign share(%) 
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FINANClAL SCHEDULES FOR CUPOLA MELTING 

SCHEDULE X-7/1: SOURCES OF FINANCE 
Souree of finance I Amount I Financial terms 

Equity capital 

1. Equity local investor 621,384,486 First payment starting (year) 1997 

debtequity ratio 40.0% Payable in instalments YES 

Divident payment conditions 

alter build-up of reserves 20.0% 

2. Equity foreign investor First payment starting (year) 

Payable instalments 

Divident payment conditions 

alter build-up of reserves 
Loan capital 

1. Suppliers credit Disbursement starting (year) 

Repayment starting (year) 

Duration of loan (years) 

Type of amortization 

Interest rate 

Other costs of fin a nee 
2. Local loan Disbursement starting (year) 

Repayment starting (year) 

Duration of loan (years) 

Repayments per year 1 
Type of amortization 

Interest rate 12.0% 

Other costs of finance 
3. Soft loan 932,076,729 Disbursement starting (year) 1997 

Repayment starting (year) 1998 

Duration of loan (years) 5 
Repayments per year 4 
Type of amortization 

Interest rate 12.0% 
Other costs of finance 

4. Bank overdraft Disbursement starting (year) 

Repayment starting (year) 

Duration of loan (years) 

Repayments per year 4 
Type of amortization 

Interest rate 

Other costs of finance 
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FINANClAL SCHEDULES FOR CUPOLA MEL TING 

SCHEDULE X-7/2: TOTAL FINANClAL FLOW 
Souree from Total Construction Production 

schedule disbursement 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

1. Equity capita! X-7/1 

ordinary capita! 621,384,486 621,384,486 

preferenee capita! 

subsidies 0 

2. Long-term loan X-7/1 

suppliefs credit 

development finance institutions 932,076,729 932,076,729 (186,415,346) (186,415,346) (186,415,346) (186,415,346) (186,415,346) 0 0 0 0 

commercial banks 0 0 0 0 0 0 0 0 0 0 0 

govemment loans 
ethers 

TOT AL LONG-TERM FINANCE 1,553,461,214 1,553,461,214 (186,415,346) (186,415,346) (186,415,346) (186,415,346) (186,415,346) 0 0 0 0 

3. Short term finance 

bank overdraft X-7/1 0 0 0 0 0 0 0 0 0 0 0 

accounts payable X-4/1 24,910,000 0 24,910 000 0 0 0 0 0 0 0 0 

TOT AL FINACIAL FLOW 1 ,578,371 ,214 1,553,461,214 (161 ,505,346) (186,415,346) (186,415,346) (186,415,346) (186,415,346) 0 0 0 0 

Souree trom 

schedule 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

1. Equity capita! X-7/1 

ordinary capita! 

preferenee capi1al 

subsidies 

2. Long-term loan X-7/1 

suppliefs credit 

development finance institutions 0 0 0 0 0 0 0 0 0 0 0 
commercial banks 0 0 0 0 0 0 0 0 0 0 0 
govemment loans 

ethers 

TOT AL LONG-TERM FINANCE 0 0 0 0 0 0 0 0 0 0 0 
3. Short term finance 

bank overdraft X-7/1 0 0 0 0 0 0 0 0 0 0 0 
accounts payable X-4/1 0 0 0 0 0 0 0 0 0 0 0 

TOT AL FINACIAL FLOW 0 0 0 0 0 0 0 0 0 0 0 
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FINANClAL SCHEDULES FOR CUPOLA MELTING 

SCHEDULE X-7/4: TOTAL DEBT SERVICE 
From Total Construction Production 

schedule disbursement 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

1. Totalleng-term loans X-7/2 

disbursement 932,076,72g 932,076,729 0 0 0 0 0 0 0 0 0 

repayments 0 186,415,346 186,415,346 186,415,346 186,415,346 186,415,346 0 0 0 0 

debt balance end of year 932,076,729 745,661,383 559,246,037 372,830,691 186,415,346 (0) (0) (0) (0) (0) 

capitalized interest 

interest payable 111,849,207 103,460,517 81,090,675 58,720,834 36,350,992 13,981,151 (0) (0) (0) (0) 

other financial costs 4.1% 0 7,643,029 7,643,029 7,643,029 7,643,029 7,643,029 0 0 0 0 

2. Total short-term loans 
disbursement X-712 0 0 0 0 0 0 0 0 0 0 0 

repayments 0 0 0 0 0 0 0 0 0 0 

debt balance end of year 0 0 0 0 0 0 0 0 0 0 

capitalized interest 

interest payable 0 0 0 0 0 0 0 0 0 0 
ether financial casts 4.1% 0 0 0 0 0 0 0 0 0 0 

3. Total debt service 

disbursement 932,076,729 932,076,729 0 0 0 0 0 0 0 0 0 
repayments 0 186,415,346 186,415,346 186,415,346 186,415,346 186,415,346 0 0 0 0 
debt balance end of year 932,076,729 7 45,661 ,383 559,246,037 372,830,691 186,415,346 (0) (0) (0) (0) (0) 
capitalized interest 0 0 0 0 0 0 0 0 0 0 
interest payable 111,849,207 103,460,517 81,090,675 58,720,834 36,350,992 13,981,151 (0) (0) (0) (0) 
other financial costs 0 7,643,029 7,643,029 7,643,029 7,643,029 7,643,029 0 0 0 0 

From 

schedule 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 
1. Totalleng-term loans X-7/2 

disbursement 0 0 0 0 0 0 0 0 0 0 0 
repayments 0 0 0 0 0 0 0 0 0 0 0 
debt balance end of year (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 
capitalized interest 

interest payable (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 
other financial costs 4.1% 0 0 0 0 0 0 0 0 0 0 0 

2. Totalshort-term loans 

disbursement X-7/2 0 0 0 0 0 0 0 0 0 0 0 
repayments 0 0 0 0 0 0 0 0 0 0 0 
debt balance end of year 0 0 0 0 0 0 0 0 0 0 0 
capitalized interest 

interest payable 0 0 0 0 0 0 0 0 0 0 0 
other financial costs 4.1% 0 0 0 0 0 0 0 0 0 0 0 

3. Total debt service 

disbursement 0 0 0 0 0 0 0 0 0 0 0 
repayments 0 0 0 0 0 0 0 0 0 0 0 
debt balance end of year (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 
capitalized interest 0 0 0 0 0 0 0 0 0 0 0 
interest payable (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 
other financial costs 0 0 0 0 0 0 0 0 0 0 0 
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FINANClAL SCHEDULES FOR CUPOlA MELTING 

SCHEDULE X-8/1: CASH FLOW FOR FINANClAL PLANNING 
From Construction Production 

schedule 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 

TOT AL CASH INFLOW 1,553,461,214 124,551,492 159,426,387 179,354,685 199,282,983 199,282,983 199,282,983 199,282,983 199,282,983 199,282,983 199,282,983 

1. lnflow funds 

total equity X-7/2 621,384,486 

totalleng term loans X-712 932,076,729 

total short term finance X-712 0 24,910,000 0 0 0 0 0 0 0 0 0 

2. lnflow operations 

sales revenues 99,641,492 159,426,387 179,354,685 199,282,983 199,282,983 199,282,983 199,282,983 199,282,983 199,282,983 199,282,983 

interest on securities 
3. Other income 
TOT AL CASH OUTFLOW 1,553,461,214 657,971,486 643,501,011 554,192,291 551,214,581 518,315,694 310,276,168 310,276,168 310,276,168 310,276,168 310,276,168 
4. lncrease in fixed assets 

fixed investments X-1/1 1,418,041,220 92,758,820 64,931,174 0 0 0 0 0 0 0 0 
pre-production expenditure 

(net of interest paid) X-211 20,709,589 

5. lncrease in current assets X-4/1 2,861,198 54,362,765 31,928,882 10,529,046 10,529,046 0 0 0 0 0 0 
6. Operating casts X-3/1 205,148,890 265,309,785 284,701,916 304,094,048 304,094,048 304,094,048 304,094,048 304,094,048 304,094,048 304,094,048 
7. Marketing casts X-3/1 8,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 
8. Corporale tax paid X-10 0 0 0 0 0 0 0 0 0 0 
9. Interest paid X-7/4 111,849,207 111,103,546 88,733,705 66,363,863 43,994,022 21,624,180 (0) (0) (0) (0) (0) 
10.Loan repayments X-7/4 0 186,415,346 186,415,346 186,415,346 186,415,346 186,415,346 0 0 0 0 0 
11.Dividends paid X-10 0 0 0 0 0 0 0 0 0 0 
SURPLUS (DEFICI1) 0 (533,419,995) (484,074,625) (374,837,607) (351,931,598) (319,032,710) (11 0,993,185) (11 0,993,185) (110,993,185) (11 0,993,185) (11 0,993,185) 
CUMULATIVE CASH BALANCE 0 (533,419,995) (1,017,494,619) (1,392,332,226) (1, 7 44,263,824) (2,063,296,535) (2,174,289,719) (2,285,282,904) (2,396,276,088) {2,507,269,273) (2,618,262,458 
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FINANClAL SCHEDULES FOR CUPOLA MEL TING 

SCHEDULE X-8/1: CASH FLOW FOR FINANClAL PLANNING (continued) 
From Scrap value 

schedule 2006 2009 2010 2011 2012 2013 2014 2015 2016 2017 2016 

TOT AL CASH INFLOW 199,262,963 199,262,963 199,262,963 199,262,963 199,262,963 199,262,963 199,262,963 199,262,963 199,262,963 199,262,963 65,300,937. 

1. lnflow funds 

total equity X-7/2 

total long term loans X-7/2 

total short term finance X-712 0 0 0 0 0 0 0 0 0 0 

2. lnflow operations 

sales revenues 199,262,963 199,262,963 199,282,983 199,282,983 199,282,983 199,282,983 199. 282,983 199, 282,963 199,282,983 199,262,983 

interest on securities 

3. Other income 85,300,937 

TOT AL CASH OUTFLOW 310,276,166 310,276,168 310,276,168 310,276,168 310,276,168 310,276,168 310,276,168 310,276,168 310,276,168 310,276,168 0 

4. lncrease in fixed assets 

fixed investments X-1/1 0 0 0 0 0 0 0 0 0 0 

pre-production expenditure 

(net of interest paid) X-2/1 

5. lncrease in current assets X-4/1 0 0 0 0 0 0 0 0 0 0 

6. Operating casts X-311 304,094,048 304,094,048 304,094,048 304,094,048 304,094,048 304,094,048 304,094,048 304,094,048 304,094,048 304,094,048 

7. Marketing casts X-3/1 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 

8. Corporale tax paid X-10 0 0 0 0 0 0 0 0 0 0 

9. Interest paid X-714 (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

10.Loan repayments X-714 0 0 0 0 0 0 0 0 0 0 

11.Dividends paid X-10 0 0 0 0 0 0 0 0 0 0 
SURPLUS (DEFICI1) (110,993,185) (110,993,185) (110,993,185) (110,993,185) (11 0,993, 185) (110,993,185) (110,993,185) (110,993,185) (11 0,993, 185) (110,993,185) 85,300,937 
CUMULATIVE CASH BALANCE (2,729,255,642) (2,840,248,827) {2,951 ,242,012) (3,062,235, 196) (3, 173,228,381) (3,284,221 ,566) (3,395,214,750) (3,506,207,935) (3,617,201 '120) (3,728,194,3Ó4) (3,642,893,367) 
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FINANClAL SCHEDULES FOR CUPOLA MEL TING 

SCHEDULE X-9/1: DISCOUNTED CASH FLOW-TOTAL CAPITAL INVESTED 
From Construction Production 

schedule 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 

TOT AL CASH INFLOW 0 99,641,492 159,426,387 179,354,685 199,282,983 199,282,983 199,282,983 199,282,983 199,282,983 199,282,983 199,282,983 

1. lnflow operations 

Sales revenues 99,641,492 159,426,387 179,354,685 199, 282, 983 199,282,983 199,282,983 199,282,983 199,282,983 199,282,983 199,282,983 

Interest on securities 

2. Other income 0 

TOT AL CASH OUTFLOW 1,441,612,007 335,542,595 368 351,961 301,413,083 320,805,214 310,276,168 310,276,168 310,276,168 310,276,168 310,276,168 310,276,168 

3. lncrease in fixed assets 

fixed investments X-111 1,418,041,220 92,758,820 64,931,174 0 0 0 0 0 0 0 0 

pre-producten expenditure 

(net of interest paid) X-2/1 20,709,589 

4. lncrease in net werking capita I X-4/1 2,861,198 29,452,765 31,928,882 10,529,046 10,529,046 0 0 0 0 0 0 

5. Oparating casts X-311 205,148,890 265,309,785 284,701,916 304,094,048 304,094,048 304,094,048 304,094,048 304,094,048 304,094,048 304,094,048 

6. Marketing casts X-3/1 8,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 

7. Corporale tax paid X-10 0 0 0 0 0 0 0 0 0 0 

NET CASH FLOW (1,441,612,007) (235,901,103) (208,925,574) (122,058,398) (121 ,522,231) (110,993,185) (11 0,993, 185) (11 0,993, 185) (11 0,993, 185) (11 0,993, 185) (11 0,993, 185) 

CUM ULA TIVE NET CASH FLOW (1 ,441 ,612,007) (1,677,513,110) (1 ,886,438,684) (2,008,497,082) (2,130,019,313) (2,241,012,497) (2,352,005,682) (2,462,998,867) (2,573,992,051) (2,684,985,236) (2,795,978,421) 

Net Present Value at 12.0% (1,441,612,007) (210,625,985) (166, 554, 189) (86,878, 757) (77,229,575) (62,980,514) (56, 232, 602) (50,207,680) ( 44,828, 286) ( 40,025, 255) (35, 736, 835) 

Cumuialive Net Present Value (1,441,612,007) {1,652,237,992) {1,818 792,180) (1 ,905,670,937) (1 ,982,900,512) (2,045,881 ,0251 (2,102,113,621}_ _(2, 152,321 ,307)_ _{2, 197, 149,593). _{2,237, 17 4,848) (2,272,911 ,683) 

NET PRESENT VALUE (NPV) AT 12.0% (2,466,937,349) 

INTERNAL RATE OF RETURN (IRR) -56.5% 

MODEFIED RATE OF RETURN (MRR) NA 

From Scrapvalue 

schedule 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

TOT AL CASH INFLOW 199,282,983 199,282,983 199,282,983 199,282,983 199,282,983 199,282,983 199,282,983 199,282,983 199,282,983 199,282,983 85,300,937 

1. lnflow operations 

Sales revenues 199,282,983 199,282,983 199,282,983 199,282,983 199,282,983 199,282,983 199,282,983 199,282,983 199,282,983 199,282,983 

Interest on securities 
2. Other income 85,300,937 

TOT AL CASH OUTFLOW 310,276,168 310,276,168 310,276,168 310,276,168 310,276,168 310,276,168 310,276,168 310,276,168 310,276,168 310,276,168 0 

3. lncrease in fixed assets 

fixed investments X-1/1 0 0 0 0 0 0 0 0 0 0 

pre-production expenditure 

(net of interest paid) X-2/1 

4. lncrease in net werking capita I X-4/1 0 0 0 0 0 0 0 0 0 0 

5. Operating casts X-3/1 304,094,048 304,094,048 304,094,048 304,094,048 304,094,048 304,094,048 304,094,048 304,094,048 304,094,048 304,094,048 

6. Marketing casts X-3/1 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 6,182,120 

7. CCll]>orate tax paid X-10 0 0 0 0 0 0 0 0 0 0 

NET CASH FLOW (110,993, 185) {110,993,185) (11 0,993, 185) (11 0,993, 185) (11 0,993, 185) (11 0,993, 185) (110,993,185) (11 0,993, 185) (110,993,185) (11 0,993, 185) 85,300,937 
CUMULA TIVE NET CASH FLOW (2,906,971 ,605) (3,017,964,790) (3, 128,957,975) (3,239,951 '159) (3,350,944,344) (3,461 ,937,529) (3,572,930,713) (3,683,923,89!3) (3,794,917,083) (3,905,91 0,267) (3,820,609 330) 
Net Present Value at 12.0% (31 ,907,888) (28,489, 186) (25,436, 773) (22,711,405) (20,278,040) (18,105,393) (16, 165,529) (14,433,508) (12,887,061) (11 ,506,304) 7,895,422 
Cumulative Net Present Value (2,304,819,571) (2,333,308, 757) (2,358, 7 45,530) (2,381 ,456,935) (2,401 ,734,975) (2,419,840,367) (2,436,005,897) (2,450,439,405) (2,463,326,466) (2,47 4,832, 770) (2,466,937,349) 
NET PRESENT VALUE (NPV) AT 12.0% 

INTERNAL RATE OF RETURN (IRR) 
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FINANClAL SCHEDULES FOR CUPOLA MEL TING 

SCHEDULE X-9/2: DISCOUNTED RETURN ON EQUITY CAPITAL INVESTED 
From Construction Production 

schedule 1997 1998 1999 2000 2001 2002 2003 2004 2005 2008 2007 

TOTALCASH INFLOW 0 (533 419,995) (484,074,625) (374,837,607) (351 ,931 ,598) (319,032,710) (11 0,993, 185) (11 0,993, 185) (11 0,993, 185) (110,993,185) (110,993,1851 

1. Cash surplus (deficit) X-8/1 0 (533,419,995) ( 484,07 4, 625) (374,837,607) (351 ,931 ,598) (319,032,710) (11 0,993, 185) (110,993,185) (110,993,185) (11 0,993, 185) (110,993,185) 

2. Dividends paid X-8/1 0 0 0 0 0 0 0 0 0 0 0 

TOT AL CASH OUTFLOW 621,384,486 0 0 0 0 0 0 0 0 0 0 

3. Equity capital paid X-712 

(net of subsidies) 621 ,384,486 0 0 0 0 0 0 0 0 0 0 

NET CASH RETURN (621 ,384,486) (533,419,995) (484,074,625) (374,837,607) (351 ,931 ,598) (319,032,710) (11 0,993, 185) (110,993,185) (11 0,993, 185) (11 0,993, 185) (11 0,993, 185) 

CUMULATIVE NET CASH RETURN (621 ,384,486) (1 '154,804,480) (1 ,638,879, 1 05) (2,013,716,712) (2,365,648,310) (2,684,681 ,020) (2, 795,67 4,205) (2,906,667,390) (3,017,660,574) (3, 128,653,759) (3,239,646 943 

Net present value at 12.0% (621 ,384,486) (476,267,852) (385,901 ,327) (266,802,005) (223,658,893) (181,027,728) (56,232,602) (50,207,680) (44,828,286) (40,025,255) (35, 736,835) 

Cumuialive net present value (621 ,384,486) (1 ,097,652,338) (1 ,483,553,665) (1 '750,355,670) (1,974,014,563) (2, 155,042,290) (2,211,274,892) (2,261 ,482,572) (2,306,310,858) (2,346,336,113) (2,382,072,948) 

NET PRESENT VALUE (NPV) AT 12.0% (2,576,098,614) 

INTERNAL RATE OF RETURN (IRRl ON EQUITY -56.5% 

MODEFIED RATE OF RETURN (MRR) NA 

From Scrapvalue 

schedule 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

TOT AL CASH INFLOW (110,993,185) (110,993,185) (11 0,993, 185) (11 0,993, 185) (110,993,185) (110,993, 185) (110,993,185) (11 0,993, 185) (110,993,185) (11 0,993, 185) 85,300,937 

1. Cash surplus (defic~) X-8/1 (110,993,185) (110,993,185) (110,993,185) (11 0,993, 185) (11 0,993, 185) (110,993,185) (110,993,185) (110,993,185) (110,993, 185) (11 0,993, 185) 85,300,937 

2. Dividends paid X-8/1 0 0 0 0 0 0 0 0 0 0 

TOT AL CASH OUTFLOW 0 0 0 0 0 0 0 0 0 0 0 

3. Equity capital paid X-7/2 

(net of subsidies) 0 0 0 0 0 0 0 0 0 0 0 

NET CASH RETURN (11 0,993, 185) (110,993, 185) (11 0,993, 185) (110,993,185) (110,993,185) (110,993,185) (11 0,993, 185) (11 0,993, 185) (110,993,185) (11 0,993, 185) 85,300,937 

CUMULATIVE NET CASH RETURN (3,350,640,128) (3,461 ,633,313) (3,572,626,497) (3,683,619,682) (3,794,612,867) (3,905,606,051) (4,016,599,236) (4, 127,592,421) (4,238,585,605) (4,349,578, 790) (4,264,277,853) 

Net present value at 12.0% (31 ,907,888) (28,489,186) (25,436,773) (22, 711 ,405) (20,278,040) (18,105,393) (16, 165,529) (14,433,508) (12,887,061) (11 ,506,304) 7,895,422 

Cumulative net present value (2,413,980,836) (2,442,470,022) (2,467,906,795) (2,490,618,200) (2,51 0,896,240) (2,529,001 ,632) (2,545,167,162) - (2,559,600,670) (2,572,487,731) (2,583,994,035) (2,576,098,614) 

NET PRESENT VALUE (NPV) AT 12.0% 

INTERNAL RATE OF RETURN (IRR) ON EQUITY 
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FINANClAL SCHEDULES FOR CUPOLA MELTING 

SCHEDULE X-10: NET INCOME STATEMENT 
From Production 

schedule 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 

1. Total income 

sales revenue 99,641,492 159,426,387 179,354,685 199,282,983 199,282,983 199,282,983 199,282,983 199,282,983 199,282,983 199,282,983 

interest on securities 

ether income 

2. Less variabie casts X-313 155,778,188 214,493,064 233,815,177 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 

material 
pen>onell 

marketing (except perseneliJ 

ether variabie casts 

VARIABLE MARGIN (56, 136, 696J (55,066,677) (54,460,492J (53,854,307) (53,854,307) (53,854,307J (53,854,307) (53,854,307) (53,854,307) (53,854,307) 

Dn % of total incomeJ -56.3% -34.5% -30.4% -27.0% -270% -27.0% -27.0% -270% -27.0% -27.0% 

3. Less fixed casts X-313 193,857,114 193,303,133 193,373,152 193,443,170 193,443,170 193,443,170 193,443,170 193,443,170 193,443,170 193,443,170 

material 

pen>onell 

marketing (except perseneliJ 

depreciation 

ether fixed casts 

OPERATIONAL MARGIN (249,993,81 OJ (248,369,811J (247,833,644J (247,297,477) (247,297,477) (247,297,477) (247,297,477) (247,297,477) (247,297,477) (247,297,477) 

Dn % of total incomeJ -250.9% -155.8% -138.2% -124.1% -124.1% -124.1% -124.1% -124.1% -124.1% -124.1% 

4. Less casts of finance X-714 111,103,546 88,733 705 66,363,863 43,994,022 21,624,180 (OJ (OJ (0) (OJ (OJ 

GROSS PROFIT (361 ,097,356J (337,103,515J (314, 197,507) (291 ,291 ,498J (268,921 ,657) (247,297,477) (247,297,477) (247,297,477) (247,297,477) (247,297,477) 

5. Less allowances 

TAXABLE PROFIT (361 ,097,356J (337, 1 03,515J (314,197,507) (291 ,291 ,496J (266,921 ,657) (247,297,477) (247,297,477) (247,297,477) (247,297,477) (247,297,477) 

6. lncome (corporale) tax 0 0 0 0 0 0 0 0 0 0 

NET PROFIT (361 ,097,356J (337,103,515J (314,197,507) (291 ,291 ,498J (268,921 ,657) (247,297,477) (247,297,477) (247,297,477) (247,297,477) (247,297,477) 

7. Dividends payable 0 0 0 0 0 0 0 0 0 0 

RETAINED PROFIT (361,097,356) (337,103,515) (314,197,507) (291 ,291 ,498) (268,921 ,657) (247,297,477) (247,297,477) (247,297,477) (247,297,477) _(247,297,47?) 

RATIOS(%J 

Gross profit I sa les -362.4% -211.4% -175.2% -146.2% -134.9% -124.1% -124.1% -124.1% -124.1% -124.1% 

Net profit altertaxI sa les -362.4% -211.4% -175.2% -146.2% -134.9% -124.1% -124.1% -124.1% -124.1% -124.1% 
Net profit I equity capital -58.1% -54.3% -50.6% -46.9% -43.3% -39.8% -39.6% -39.8% -39.6% -39.8% 

Net profit + interest I investment -14.9% -15.0% -15.6% -15.6% -15.9% -15.9% -15.9% -15.9% -15.9% -15.9% 
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FINANClAL SCHEDULES FOR CUPOLA MEL TING 

SCHEDULE X-10: NET JNCOME STATEMENT (continued) 
From 

schedule 2006 2009 2010 2011 2012 2013 2014 2015 2016 2017 

1. T otal income 

sales revenue 199,262,963 199,262,963 199,262,963 199,262,963 199,262,963 199,262,963 199,262,963 199,262,963 199,262,963 199,262,963 

interest on securities 
ether income 

2. Less variabie costs X-313 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 253,137,290 

material 

personell 

marketing (except personell) 

ether variabie costs 

VARIABLE MARGIN (53,654,307) (53,654,307) (53,854,307) (53,854,307) (53,854,307) (53,854,307) (53,854,307) (53,854,307) (53,854,307) (53,854,307) 

0n % of total income) -27.0% -27.0% -27.0% -27.0% -27.0% -27.0% -27.0% -27.0% -27.0% -27.0% 

3. Less fixed casts X-3/3 193,443,170 193,443,170 193,443,170 193,443,170 193,443,170 193,443,170 193,443,170 193,443,170 193,443,170 193,443,170 

material 
personell 

marketing (except personell) 

depreciation 
ether fixed costs 

OPERATIONAL MARGIN (247,297,477) (247,297,477) (247,297,477) (247,297,477) (247,297,477) (247,297,477) (247,297,477) (247,297,477) (247,297,477) (247,297,477) 

0n % of total income) -124.1% -124.1% -124.1% -124.1% -124.1% -124.1% -124.1% -124.1% -124.1% -124.1% 

4. Less costs of finance X-714 (0) (0) (0) (0) (0) (0) (0) (0) (0) (0 

GROSS PROFIT (247,297,477) (247,297,477) (247,297,477) (247,297,477) (247,297,477) (247,297,477) (247,297,477) (247,297,477) (247,297,477) (247,297,477) 

5. Less allowances 

TAXABLE PROFIT (247,297,477) (247,297,477) (247,297,477) (247,297,477) (247,297,477) (247,297,477) (247,297,477) (247,297,477) (247,297,477) (247,297,477) 

6. lncomè (corporale) tax 0 0 0 0 0 0 0 0 0 0 

NETPROFIT (247,297,477) (247,297,477) (247,297,477) (247,297,477) (247,297,477) (247,297,477) (247,297,477) (247,297,477) (247,297,477) (247,297,477) 

7. Dividendsp,ayable 0 0 0 0 0 0 0 0 0 0 

RETAINED PROFIT (247 297,477) (_247,297,477) J247,297,4lll_ _(247,297,4lll_ (247,297,477) (247,297,477) _(247,297,477)_ (247,297,477) (247,297,477) (247,297,477) 

RATIOS(%) 

Gross profit I sa les -124.1% -124.1% -124.1% -124.1% -124.1% -124.1% -124.1% -124.1% -124.1% -124.1% 

Net profit altertaxI sa les -124.1% -124.1% -124.1% -124.1% -124.1% -124.1% -124.1% -124.1% -124.1% -124.1% 

Net profit I equity capita I -39.8% -39.8% -39.8% -39.8% -39.8% -39.8% -39.8% -39.6% -39.8% -39.8% 

Net profit + interest I investment -15.9% -15.9% -15.9% -15.9% -15.9% -15.9% -15.9% -15.9% -15.9% -15.9% 
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FINANClAL SCHEDULES FOR CU PO LAMEL TING 

SCHEDULE X-11: PROJECTED BALANCE SHEET 
From Construction Production 

schedule 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 

TOT AL ASSETS 1,553,461,214 1,391,955,869 1,205,540,523 1,019,125,177 832,709,831 646,294,486 646,294,486 646,294,486 646,294,486 646,294,486 646,294,486 

1. Total current assets 

inventory on materia Is & supplies X-411 2,207,156 44,143,125 68,343,778 76,302,444 84,261,110 84,261,110 84,261,110 84,261,110 84,261,110 84,261,110 84,261,110 

work in progress X-411 95,809 1,916,183 3,065,892 3,449,129 3,832,365 3,832,365 3,832,365 3,832,365 3,832,365 3,832,365 3,832,365 

finished products in stocks X-411 415,173 8,303,458 13,285,532 14,946,224 16,606,915 16,606,915 16,606,915 16,606,915 16,606,915 16,606,915 16,606,915 

accounts receivable X-411 0 0 0 0 0 0 0 0 0 0 0 

cash-in-hand X-411 143,060 2,861,198 4,457,642 4,984,095 5,510,547 5,510,547 5,510,547 5,510,547 5,510,547 5,510,547 5,510,547 

cash surplus, finance available X-811 0 (533,419,995) (1,017,494,619) (1,392,332,226) (1,744,263,824) (2,063,296,535) (2,174,289,719) (2,285,282,904) (2,396,276,088) (2,507,269,273) (2,618,262,458) 

securities 

2. Total fixed assets, net of depreciation 

fixed investments X-611 0 1,418,041,220 1,510,800,040 1,575,731,214 1,575,731,214 1,575,731,214 1,575,731,214 1,575,731,214 1,575,731,214 1,575,731,214 1,575,731,214 

construction in progress X-611 1,418,041,220 92,758,820 64,931,174 0 0 0 0 0 0 0 0 

pre·production expenditures X-211 132,558,796 132,558,796 132,558,796 132,558,796 132,558,796 132,558,796 132,558,796 132,558,796 132,558,796 132,558,796 132,558,796 

less accumulated depreciation X-311 136,304,292 272,608,584 408,912,876 545,217,169 681,521,461 817,825,753 954,130,045 1,090,434,337 1,226,738,629 1,363,042,922 

3. Accumulated losses brou9ht forward 361,097,356 698,200,872 1,012,398,379 1,303,689,877 1,572,611,534 1,819,909,011 2,067,206,488 2,314,503,964 2,561,801,441 

4. Loss in current vear X-10 361,097,356 337,103,515 314,197,507 291,291,498 268,921,657 247,297,477 247,297,477 247,297,477 247,297,477 247,297,477 

TOT AL LIABILmES 1,553,461,214 1,391,955,869 1,205,540,523 1,019,125,177 832,709,831 646,294,486 646,294,486 646,294,486 646,294,486 646,294,486 646,294,486 

5. Total current liabilities 

accounts payable X-411 0 24,910,000 24,910,000 24,910,000 24,910,000 24,910,000 24,910,000 24,910,000 24,910,000 24,910,000 24,910,000 

bank overdraft X-714 0 0 0 0 0 0 0 0 0 0 0 

6. Totalleng term debt X-714 932,076,729 745,661,383 559,246,037 372,830,691 186,415,346 (0) (0) (0) (0) (0) (0) 

commercial laan 

soft loan 

7. Total equity capital X-712 

odinary capital 621,384,486 621,384,486 621,384,486 621,384,486 621,384,486 621,384,486 621,384,486 621,384,486 621,384,486 621,384,486 621,384,486 

preferenee capital 0 0 0 0 0 0 0 0 0 0 0 

subsidies 0 0 0 0 0 0 0 0 0 0 0 
8. Reserves, retained profit brought lorwar 0 0 0 0 0 0 0 0 0 
9. Net profit alter tax 

dividends payable X-10 0 0 0 0 0 0 0 0 0 0 
retained profit X-10 0 0 0 0 0 0 0 0 0 0 

RATIOS(%) 

Equity I total liabilities 40.0% 44.6% 51.5% 61.0% 74.6% 96.1% 96.1% 96.1% 96.1% 96.1% 96.1% 
Long-term debt I net worth 150.0% 120.0% 90.0% 60.0% 30.0% -0.0% -0.0% -0.0% -0.0% -0.0% -0.0% 
Current assets I current liabilities 0.0% -1911.7% -3726.8% -5189.3% -6559.8% -7840.6% -8286.1% -8731.7% -9177.3% -9622.9% -10068.5% 
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FINANClAL SCHEDULES FOR CUPOLA MEL TING 

SCHEDULE X-11: PROJECTED BALANCE SHEET (continued) 
From 

schedule 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

TOT AL ASSETS 646,294,486 646,294,486 646,294,486 646,294,486 646,294,486 646,294,486 646,294,486 646,294,486 646,294,486 646,294,486 

1. Total current assets 

inventory on materials & supplies X-411 84,261,110 84,261,110 84,261,110 84,261,110 84,261,110 84,261,110 84,261,110 84,261,110 84,261,110 84,261,110 

werk in progress X-411 3,832,365 3,832,365 3,832,365 3,832,365 3,832,365 3,832,365 3,832,365 3,832,365 3,832,365 3,832,365 

finished products in stocks X-411 16,606,915 16,606,915 16,606,915 16,606,915 16,606,915 16,606,915 16,606,915 16,606,915 16,606,915 16,606,915 

accounts receivable X-411 0 0 0 0 0 0 0 0 0 0 

cash-in-hand X-411 5,510,547 5,510,547 5,510,547 5,510,547 5,510,547 5,510,547 5,510,547 5,510,547 5,510,547 5,510,547 

cash surplus, finance available X-8/1 (2,729,255,642) (2,840,248,827) (2,951 ,242,012) (3,062,235,196) (3, 173,228,381) (3,284,221,566) (3,395,214, 750) (3,506,207,935) (3,617,201,120) (3, 728, 194,304) 

securities 

2. Total foxed assets, net of depreciation 

fixed investments X-611 1,575,731,214 1,575,731,214 1,575,731,214 1,575,731,214 1,575,731,214 1 ,575, 731,214 1,575,731,214 1,575,731,214 1,575,731,214 1 ,575, 731 ,214 

construction in progress X-611 0 0 0 0 0 0 0 0 0 0 

pre-production expenditures X-211 132,558,796 132,558,796 132,558,796 132,558,796 132,558,796 132,558,796 132,558,796 132,558,796 132,558,796 132, 558, 796 

less accumulated depreciation X-311 1,499,347,214 1,635,651,506 1,771,955,798 1,908,260,090 2,044,564,382 2,180,868,674 2,317,172,967 2,453,477,259 2,589,781,551 2,726,085,843 

3. Accumulated losses brought forward 2,809,098,918 3,056,396,395 3,303,693,872 3,550,991,348 3, 798,288,825 4,045,586,302 4,292,883, 779 4,540,181 ,256 4,787,478,732 5,034, 776,209 

4. Loss in current year X-10 247,297,477 247,297,477 247,297,477 247,297,477 247,297,477 247,297,477 247,297,477 247,297,477 247,297,477 247,297,477 

TOTALLIABILmES 646,294,486 646,294,486 646,294,486 646,294,486 646,294,486 646,294,486 646,294,486 646,294,486 646,294,486 646,294,486 

5. Total current liabilities 

accounts payable X-411 24,910,000 24,910,000 24,910,000 24,910,000 24,910,000 24,910,000 24,910,000 24,910,000 24,910,000 24,910,000 

bank overdraft X-714 0 0 0 0 0 0 0 0 0 0 

6. Total long term debt X-714 (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

commercial loan 

soft loan 

7. Total equity capita! X-712 

odinary capita i 621,384,486 621,384,486 621,384,486 621,384,486 621,384,486 621,384,486 621,384,486 621,384,486 621,384,486 621,384,486 

preferenee capita! 0 0 0 0 0 0 0 0 0 0 

subsidies 0 0 0 0 0 0 0 0 0 0 

8. Reserves, retained prom brought lorwar 0 0 0 0 0 0 0 0 0 0 
9. Net profit alter tax 

dividends payable X-10 0 0 0 0 0 0 0 0 0 0 
retained profit X-10 0 0 0 0 0 0 0 0 0 0 

RATlOS (%) 

Equity I totalliabilities 96.1% 96.1% 96.1% 96.1% 96.1% 96.1% 96.1% 96.1% 96.1% 96.1% 

Long-term debt I net worth -0.0% -0.0% -0.0% -0.0% -00% -0.0% -0.0% -0.0% -0.0% -0.0% 
Current assets I current liabilities -10514.0% -10959.6% -11405.2% -11850.8% -12296.3% -12741.9% -13187.5% -13633.1% -14078.6% -14524.2% 
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APPENDIX.H. ECONOMIC SCHEDULES FORTHEBASE-CASE SCENARIO 

Th is Appendix presents the economie schedules, as proposed in the Manual for the Preparation of 
lndustrial Feasibility Studies, for the project using an induction furnace, with a sales volume of 
2,000,000 pipe fittings. The schedules are the same as for the financial analyis except that the 
values for inputs and outputs are revalued to shadow prices. 

122 



ECONOMIC SCHEDULES FOR INDUCTION MEL TING 

SCHEDULE X-1/1: TOTAL FIXED INVESTMENT COSTS 

lnvestment category From Total Total Construction Production 

schedule construction Production 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

1. Land purchase (see 2) 0 

2. Site preparatien and development 24,270,336 24,270,336 

3. Civil works, structures and buildings 404,505,600 404,505,600 

4. Plant machinery and equipment 699,746,181 130,882,695 699,746,181 76,989,821 53,892,874 

5. Auxiliary and service plant equipment 108,878,654 108,878,654 

6. Environmental proteetion 0 

7. lncorporated fixed assests (project overheads) 0 

Technology 0 

Project implementation 0 

Miscellaneius project overhead casts 0 

8. Contingencies (10%) 137,488,975 137,488,975 

TOT AL FIXED INVESTMENT COSTS 1,374,889,746 130,882,695 1,37 4,889, 7 46 76,989,821 53,892,874 0 0 0 0 0 0 0 
Foreign share(%) 53.4% 

contingency rate (%) 10.0% 

• 
lnvestment category From 

schedule 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

1. Land purchase (see 2) 

2. Site preparatien and development 

3. Civil works, structures and buildings 

4. Plant machinery and equipment 

5. Auxiliary and service plant equipment 

6. Environmental proteetion 

7. lncorporated fixed assests (project overheads) 

Technology 

Project implementation 

Miscellaneius project overhead casts 

8. Contingencies (1 0%) 

TOT AL FIXED INVESTMENT COSTS 0 0 0 0 0 0 0 0 0 0 0 
Foreign share(%) 

contingency rate (%) 10.0% 
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ECONOMIC SCHEDULES FOR INDUCTION MELTING 

SCHEDULE X-2/1: TOT AL PRE-PRODUCTION EXPENDITURES 

I nvestment category From Total Total Construction Production 

schedule construction Production 1997 1998 1999 2000 2001 2002 2003 2004 2005 

1. Pre-investment studies 

2. Preparatory investigations 

3. Company formation casts, tees, etc ... 

4. Project management, organization 

5. Technology acquisition 

6. Detailed engineering 

7. Pre-production supplies I marketing 1,600,000 1,600,000 

8. Plant commisioning, trial run, etc ... 7,161,596 7,161,596 

9. Other capita i (issue) expenditures 5,053,480 5,053,480 

10. Contingencies 1,535,008 1,535,008 

PRE-PRODUCTJON EXPENDITURES (net of interes 15,350,084 15,350,084 

11. Interest paid I accrued X-714 107,996,674 107,996,674 

TOT AL PRE-PRODUCTJON EXPENDJTURES 123,346,758 123,346,758 

foreign share(%) 

contingency rate (%) 10.0% 

lnvestment category From 

schedule 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

1. Pre-investment studies 

2. Preparatory investigations 
3. Company formation casts, fees, etc ... 

4. Project management, organization 

5. Technology acquisition 

6. Detailed engineering • 
7. Pre-production supplies I marketing 

8. Plant commision ing. trial run, etc .. 

9. Other capita i (issue) expenditures 

10. Contingencies 

PRE-PRODUCTJON EXPENDITURES (net of interes 

11. Interest paid I accrued X-714 
TOT AL PRE-PRODUCTJON EXPENDITURES 

foreign share(%) 

contingency rate (%) 10.0% 
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ECONOMIC SCHEDULES FOR INDUCTION MELTING 

SCHEDULE X-3/1: TOT AL ANNUAL COSTS OF PRODUCTS SOLO 

Castitem From Production 

schedule 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 

Capacity utilization 50% 80% 90% 100% 100% 100% 100% 100% 100% 100% 

1. Raw matenals 

local supply 4,003,649 6,405,839 7,206,569 8,007,298 8,007,298 8,007,298 8,007,298 8,007,298 8,007,298 8,007,298 

foreign supply 19,165,949 30,665,519 34,498,709 38,331,899 38,331,899 38,331,899 38,331,899 38,331,899 38,331,899 38,331,899 

2. Factory supplies 

local supply 26,966,073 43,145,717 48,538,931 53,932,146 53,932,146 53,932,146 53,932,146 53,932,146 53,932,146 53,932,146 

foreign supply 2,077,775 3,324,440 3,739,995 4,155,550 4,155,550 4,155,550 4,155,550 4,155,550 4,155,550 4,155,550 

3. Spare parts consumed (% machinery value) 1.0% 8,856,147 9,395,075 9,395,075 9,395,075 9,395,075 9,395,075 9,395,075 9,395,075 9,395,075 9,395,075 

4. Re pair, maintenance, material (% of factory casts) 5.0% 6,679,973 8,405,364 8,956,641 9,507,919 9,507,919 9,507,919 9,507,919 9,507,919 9,507,919 9,507,919 

5. Royalties 

6. Labour 

skilied Iabour 37,646,400 37,646,400 37,646,400 37,646,400 37,646,400 37,646,400 37,646,400 37,646,400 37,646,400 37,646,400 

unskilled Iabour 3,036,000 3,036,000 3,036,000 3,036,000 3,036,000 3,036,000 3,036,000 3,036,000 3,036,000 3,036,000 

7. Labour overhead casts (taxes, etc .. ) 0 0 0 0 0 0 0 0 0 0 
8. Factary overhead casts 

saleries, wages 7,507,200 7,507,200 7,507,200 7,507,200 7,507,200 7,507,200 7,507,200 7,507,200 7,507,200 7,507,200 
social casts, etc ... (on saleries) 0 0 0 0 0 0 0 0 0 0 
materials and services 

rents, leasing casts (factary) 

insurnnee 17,660,286 18,575,720 18,607,305 18,638,890 18,638,890 18,638,890 18,638,890 18,638,890 18,638,890 18,638,890 
FACTORY COSTS 133,599,451 168,107,274 179,132,825 1 90,158,377 190,158,377 190,158,377 190,158,377 190,158,377 190,158,377 190,158,377 
9. Administrative overhead casts 

salaries, wages 8,721,600 8,721,600 8,721,600 8,721,600 8,721,600 8,721,600 8,721,600 8,721,600 8,721,600 8,721,600 
social casts (on salanes) 0 0 0 0 0 0 0 0 0 0 
materials and services 10.0% 875,678 875,678 875,678 875,678 875,678 875,678 875,678 875,678 875,678 875,678 
rents, leasing casts 

insurance 35,184 35,184 35,184 35,184 35,184 35,184 35,184 35,184 35,184 35,184 
OPERATING COSTS 143,231,914 177,739,736 188,765,288 199,790,839 199,790,839 199,790,839 1 99,790,839 199,790,839 199,790,839 1 99,790,839 
10. Depreciation 132,228,661 132,228,661 132,228,661 132,228,661 132,228,661 132,228,661 132,228,661 132,228,661 132,228,661 132,228,661 
11. Financial casts 

interests X-714 107,276,696 85,677,361 64,078,026 42,478,692 20,879,357 (0) (0) (0) (0) (0) 
leasingcasts 

TOT AL PRODUCTION COSTS 382,737,270 395,645,758 385,071,975 374,498,191 352,898,857 332,019,500 332,019,500 332,019,500 332,019,500 332,019,500 
12. Direct marketing casts 

salaries etc ... 

rents, leasing casts 
ether direct casts 

13. Marketing overhead casts 

salanes etc ... 3,091,200 3,091,200 3,091,200 3,091,200 3,091,200 3,091,200 3,091,200 3,091,200 3,091,200 3,091,200 
rents, leasing casts 

o!her indirect casts 3,204,570 1,600,000 1,600,000 1,600,000 1,600,000 1,600,000 1,600,000 1,600,000 1,600,000 1,600,000 
COSTS OF PRODUCTS SOLO 389,033,040 400,336,958 389,763,175 379,189,391 357,590,057 336,710,700 336,710,700 336,710,700 336,710,700 336,710,700 
foreign share (%) matenals 40.7% 40.7% 40.7% 40.7% 40.7% 40.7% 40.7% 40.7% 40.7% 40.7% 
Variabie share (%) 27.9% 35.5% 39.3% 43.3% 45.9% 48.7% 48.7% 48.7% 48.7% 48.7% 
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ECONOMIC SCHEDULES FOR INDUCTION MEL TING 

SCHEDULE X-3/1: TOT AL ANNUAL COSTS OF PRODUCTS SOLO (continued) 

Cast item From 
schedule 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Capacity utilization 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 

1. Raw materials 

local supply 8,007,298 8,007,298 8,007,298 8,007,298 8,007,298 8,007,298 8,007,298 8,007,298 8,007,298 8,007,298 

foreign supply 38,331,899 38,331,899 38,331,899 38,331,899 38,331,899 38,331,899 38,331,899 38,331,899 38,331,899 38,331,899 

2. Factory supplies 

local supply 53,932,146 53,932,146 53,932,146 53,932,146 53,932,146 53,932,146 53,932,146 53,932,146 53,932,146 53,932,146 

foreign supply 4,155,550 4,155,550 4,155,550 4,155,550 4,155,550 4,155,550 4,155,550 4,155,550 4,155,550 4,155,550 

3. Spareparts consumed (% machinery value) 1.0% 9,395,075 9,395,075 9,395,075 9,395,075 9,395,075 9,395,075 9,395,075 9,395,075 9,395,075 9,395,075 

4. Repair, maintenance, material (% of factory costs) 5.0% 9,507,919 9,507,919 9,507,919 9,507,919 9,507,919 9,507,919 9,507,919 9,507,919 9,507,919 9,507,919 

5. Royalties 

6. Labour 

skilied Iabour 37,646,400 37,646,400 37,646,400 37,646,400 37,646,400 37,646,400 37,646,400 37,646,400 37,646,400 37,646,400 

unskilled Iabour 3,036,000 3,036,000 3,036,000 3,036,000 3,036,000 3,036,000 3,036,000 3,036,000 3,036,000 3,036,000 

7. Labour overhead costs (taxes, etc .. ) 0 0 0 0 0 0 0 0 0 0 

8. Factory overhead costs 

saleries, wages 7,507,200 7,507,200 7,507,200 7,507,200 7,507,200 7,507,200 7,507,200 7,507,200 7,507,200 7,507,200 

social casts, etc ... (on saleries) 0 0 0 0 0 0 0 0 0 0 

materials and services 
rents, leasing costs (factory) 

insurnnee 18,638,890 18,638,890 18,638,890 18,638,890 18,638,890 18,638,890 18,638,890 18,638,890 18,638,890 18,638,890 

FACTORY COSTS 190,158,377 190,158,377 190,158,377 190,158,377 190,158,377 190,158,377 190,158,377 190,158,377 190,158,377 190,158,377 

9. Administrative overhead casts 

salaries, wages 8,721,600 8,721,600 8,721,600 8,721,600 8,721,600 8,721,600 8,721,600 8,721,600 8,721,600 8,721,600 

social costs (on salaries) 0 0 0 0 0 0 0 0 0 0 

materials and services 10.0% 875,678 875,678 875,678 875,678 875,678 875,678 875,678 875,678 875,678 875,678 

rents, leasing costs 

insurance 35,184 35,184 35,184 35,184 35,184 35,184 35,184 35,184 35,184 35,184 

OPERATING COSTS 199,790,839 199,790,839 199,790,839 199,790,839 199,790,839 199,790,839 1 99,790,839 199,790,839 199,790,839 199,790 839 

10. Depreciation 132,228,661 132,228,661 132,228,661 132,228,661 132,228,661 132,228,661 132,228,661 132,228,661 132,228,661 132,228,661 

11. Financial costs 

interests X-7/4 (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

leasing costs 

TOT AL PRODUCTION COSTS 332,019,500 332,019,500 332,019,500 332,019,500 332,019,500 332,019,500 332,019,500 332,019,500 332,019,500 332,019,500 

12. Direct marketing costs 

safari es etc ... 
rents, leasing casts 

ether direct costs 

13. Marketing overhead costs 

salaries etc ... 3,091,200 3,091,200 3,091,200 3,091,200 3,091,200 3,091,200 3,091,200 3,091,200 3,091,200 3,091,200 

rents, leasing costs 

ether indirect costs 1,600,000 1,600,000 1,600,000 1,600,000 1,600,000 1,600,000 1,600,000 1,600,000 1,600,000 1,600,000 

COSTS OF PRODUCTS SOLO 336,71 0, 700 336,71 0, 700 336,710,700 336,710,700 336,710,700 336,710,700 336,710,700 336,710,700 336,710,700 336,710,700 

foreign share (%) matenals 40.7% 40.7% 40.7% 40.7% 40.7% 40.7% 40.7% 40.7% 40.7% 40.7% 

Variabie share(%) 48.7% 48.7% 48.7% 48.7% 48.7% 48.7% 48.7% 48.7% 48.7% 48.7% 
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ECONOMICSCHEDULES FOR INDUCTION MELTING 

SCHEDULE X-3/3: TOT AL ANNUAL COSTS OF PRODUCTS SOLO-variabie components 

Costitem From Production 

schedule 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 

Capacity utilization 50% 80% 90% 100% 100% 100% 100% 100% 100% 100% 

1. Raw materials X-3/1 

local supply 4,003,649 6,405,839 7,206,569 8,007,298 8,007,298 8,007,298 8,007,298 8,007,298 8,007,298 8,007,298 

foreign supply 19,165,949 30,665,519 34,498,709 38,331,899 38,331,899 38,331,899 38,331,899 38,331,899 38,331,899 38,331,899 

2. Factory supplies X-3/1 

local supply 26,966,073 43,145,717 48,538,931 53,932,146 53,932,146 53,932,146 53,932,146 53,932,146 53,932,146 53,932,146 

foreign supply 2,077,775 3,324,440 3,739,995 4,155,550 4,155,550 4,155,550 4,155,550 4,155,550 4,155,550 4,155,550 

3. Spare parts consumed (% machinery value) X-311 8,856,147 9,395,075 9,395,075 9,395,075 9,395,075 9,395,075 9,395,075 9,395,075 9,395,075 9,395,075 

4. Re pair, maintenance, material (% of factory costs) X-3/1 6,679,973 8,405,364 8,956,641 9,507,919 9,507,919 9,507,919 9,507,919 9,507,919 9,507,919 9,507,919 

5. Royalties 

6. Labour X-3/1 

skilied Iabour 37,646,400 37,646,400 37,646,400 37,646,400 37,646,400 37,646,400 37,646,400 37,646,400 37,646,400 37,646,400 

unskilled Iabour 3,036,000 3,036,000 3,036,000 3,036,000 3,036,000 3,036,000 3,036,000 3,036,000 3,036,000 3,036,000 

7. Labour overhead costs (taxes, etc. .) X-3/1 0 0 0 0 0 0 0 0 0 0 

8. Factory overhead costs X-3/1 

saleries, wages 

social costs, etc ... (on saleries) 

materials and services 0 0 0 0 0 0 0 0 0 0 
rents, leasing costs (factory) 

insurance 
FACTORY COSTS 108,431,966 142,024,353 153,018,320 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 
9. Administrative overhead costs 

salaries, wages 

social costs (on salaries) 

materials and services 

rents, leasing costs 

insurance 
OPERATlNG COSTS 108,431,966 142,024,353 153,018,320 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 
10. Depreciation 
11. Financial costs 

interests 

leasing costs 

TOT AL PRODUCTION COSTS 108,431,966 142,024,353 153,018,320 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164, 012,287 164, 012,287 
12. Direct marketing costs X-3/1 

salaries etc ... 0 0 0 0 0 0 0 0 0 0 
rents, leasing costs 0 0 0 0 0 0 0 0 0 0 
other direct costs 0 0 0 0 0 0 0 0 0 0 

13. Marketing overhead costs 

salaries etc ... 

rents, leasing costs 

other indirect costs 

COSTS OF PRODUCTS SOLD 108,431,966 142,024,353 153,018,320 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 
foreign share (%) matenals 

Variabie share _flhl 
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------------------------------------------------------------------------------------------------------------------------------------------------------------------------

ECONOMIC SCHEDULES FOR INDUCTION MEL TING 

SCHEDULE X-3/3: TOT AL ANNUAL COSTS OF PRODUCTS SOLO-variabie components (continued) 

Cost item From 

schedule 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Capacity utilization 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 

1. Raw materials X-3/1 

local supply 8,007,298 8,007,298 8,007,298 8,007,298 8,007,298 8,007,298 8,007,298 8,007,298 8,007,298 8,007,298 

foreign supply 38,331,899 38,331,899 38,331,899 38,331,899 38,331,899 38,331,899 38,331,899 38,331,899 38,331,899 38,331,899 

2. Factory supplies X-3/1 

local supply 53,932,146 53,932,146 53,932,146 53,932,146 . 53,932,146 53,932,146 53,932,146 53,932,146 53,932,146 53,932,146 

foreign supply 4,155,550 4,155,550 4,155,550 4,155,550 4,155,550 4,155,550 4,155,550 4,155,550 4,155,550 4,155,550 

3. Spare parts consumed (% machinery value) X-3/1 9,395,075 9,395,075 9,395,075 9,395,075 9,395,075 9,395,075 9,395,075 9,395,075 9,395,075 9,395,075 

4. Repair, maintenance, material (% of factory casts) X-3/1 9,507,919 9,507,919 9,507,919 9,507,919 9,507,919 9,507,919 9,507,919 9,507,919 9,507,919 9,507,919 

5. Royalties 

6. Labour X-3/1 

skilied Iabour 37,646,400 37,646,400 37,646,400 37,646,400 37,646,400 37,646,400 37,646,400 37,646,400 37,646,400 37,646,400 

unskilled Iabour 3,036,000 3,036,000 3,036,000 3,036,000 3,036,000 3,036,000 3,036,000 3,036,000 3,036,000 3,036,000 

7. Labour overhead casts (taxes, etc .. ) X-3/1 0 0 0 0 0 0 0 0 0 0 

8. Factory overhead casts X-3/1 

saleries, wages 
social casts, etc ... (on saleries) 

materials and services 0 0 0 0 0 0 0 0 0 0 

rents, leasing casts (lactory) 

insurance 
FACTORY COSTS 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 

9. Administrative overhead casts 

salaries, wages 

social casts (on salaries) 

materials and services 

rents, leasing casts 

insurance 
OPERATING COSTS 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 

10. Depreciation 

11. Financial costs 

interests 

leasing casts 

TOT AL PRODUCTION COSTS 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 

12. Direct marketing costs X-3/1 

salaries etc ... 0 0 0 0 0 0 0 0 0 0 

rents, leasing casts 0 0 0 0 0 0 0 0 0 0 
ether direct casts 0 0 0 0 0 0 0 0 0 0 

13. Marketing overhead casts 

salaries etc ... 

rents, leasing casts 

other indirect costs 

COSTS OF PRODUCTS SOLO 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 

foreign share (%) materials 

Variabie share(%) 
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ECONOMIC SCHEDULES FOR INDUCTION MEL TING 

SCHEDULE X-4/1: TOTAL NETWORKING CAPITAL REQUIREMENTS 

fnvestment category From Coefficient Construction Production 

schedule of turnover 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

Capacity_ utilization 50% 80% 90% 100% 100% 100% 100% 100% 100% 

1. Total inventory 

Raw materials in stock X-311 

local supply 0.25 50,046 1,000,912 1,601,460 1,801,642 2,001,825 2,001,825 2,001,825 2,001,825 2,001,825 2,001,825 

foreign supply 0.50 479,149 9,582,975 15,332,759 17,249,354 19,165,949 19,165,949 19,165,949 19,165,949 19,165,949 19,165,949 

Factory supplies in stock X-311 

local supply 0.25 337,076 6,741,518 10,786,429 12,134,733 13,483,036 13,483,036 13,483,036 13,483,036 13,483,036 13,483,036 

foreign supply 0.50 51,944 1,038,888 1,662,220 1,869,998 2,077,775 2,077,775 2,077,775 2,077,775 2,077,775 2,077,775 

Spare parts in stock X-311 0.50 221,404 4,428,073 4,697,538 4,697,538 4,697,538 4,697,538 4,697,538 4,697,538 4,697,538 4,697,538 

2. Work in progress 0.02 92,215 1,844,298 2,950,877 3,319,737 3,688,596 3,688,596 3,688,596 3,688,596 3,688,596 3,688,596 

3. Finished produels 0.08 399,598 7,991,958 12,787,133 14,385,525 15,983,917 15,983,917 15,983,917 15,983,917 15,983,917 15,983,917 

4. Accounts receivable 000 0 0 0 0 0 0 0 0 0 0 

5. Cash in hand 5.0% 85,865 1,717,296 2,622,022 2,918,870 3,215,718 3,215,718 3,215,718 3,215,718 3,215,718 3,215,718 

CURRENT ASSETS 1,717,296 34,345,918 52,440,438 58,377,396 64,314,354 64,314,354 64,314,354 64,314,354 64,314,354 64,314,354 

6. Current liabilities 

Accounts payable X-311 

local suppliers 0.00 0 0 0 0 0 0 0 0 0 0 

foreign suppliers 0.00 0 0 0 0 0 0 0 0 0 0 

wages 0.08 22,402,000 22,402,000 22,402,000 22,402,000 22,402,000 22,402,000 22,402,000 22,402,000 22,402,000 

TOTAL NETWORKING CAPITAL REQUIREMENTS 1,717,296 11,943,918 30,038,438 35,975,396 41,912,354 41,912,354 41,912,354 41,912,354 41,912,354 41,912,354 

INCREASE IN NET WORKING CAPITAL 1,717,296 10,226,622 18,094,520 5,936,958 5,936,958 0 0 0 0 0 

Foreign share {%) 

fnvestment category From 

schedule 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

Capacity utilization 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 

1. Total inventory 

Raw matenals in stock X-311 

local supply 2,001,825 2,001,825 2,001,825 2.001,825 2,001,825 2,001,825 2,001,825 2,001,825 2,001,825 2,001,825 2,001,825 

foreign supply 19,165,949 19,165,949 19,165.949 19,165,949 19,165,949 19,165,949 19,165,949 19,165,949 19,165,949 19,165,949 19,165,949 

Factory supplies in stock X-311 

local supply 13,483,036 13,483.036 13,483.036 13,483.036 13.483,036 13.483.036 13.483,036 13,483,036 13,483,036 13,483,036 13,483,036 

foreign supply 2.077,775 2,077,775 2,077,775 2,077,775 2,077,775 2,077.775 2,077,775 2,077,775 2,077,775 2,077,775 2,077,775 

Spare parts in stock X-311 4,697,538 4,697,538 4,697,538 4,697,538 4,697,538 4,697,538 4,697,538 4,697,538 4,697,538 4,697,538 4,697,538 

2. Work in progress 3,688,596 3,688,596 3,688,596 3,688,596 3,688,596 3,688,596 3,688,596 3,688,596 3,688,596 3,688,596 3,688,596 

3. Finished produels 15,983,917 15,983,917 15,983,917 15,983,917 15,983,917 15,983,917 15,983,917 15,983,917 15,983,917 15,983,917 15,983,917 

4. Accounts receivable 0 0 0 0 0 0 0 0 0 0 0 

5. Cash in hand 50% 3,215,718 3,215,718 3,215,718 3,215,718 3,215,718 3,215,718 3,215,718 3,215,718 3,215,718 3,215,718 3,215,718 

CURRENT ASSETS 64,314,354 64,314,354 64,314,354 64,314,354 64,314,354 64,314,354 64,314,354 64,314,354 64,314,354 64,314,354 64,314,354 

6. Current liabilities 

Accounts payable X-311 

local suppliers 0 0 0 0 0 0 0 0 0 0 0 

foreign suppliers 0 0 0 0 0 0 0 0 0 0 0 

wages 22,402,000 22,402,000 22,402,000 22,402,000 22,402,000 22,402,000 22,402,000 22,402,000 22,402,000 22,402,000 22.402,000 
TOT AL NET WORKING CAPITAL REQUIREMENTS 41,912,354 41,912,354 41,912,354 41,912,354 41,912,354 41,912,354 41,912,354 41,912,354 41,912,354 41,912,354 41,912,354 
INCREASE IN NETWORKING CAPITAL 0 0 0 0 0 0 0 0 0 0 0 

Foreign sharej%1_ 
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ECONOMJC SCHEDULES FOR JNDUCTJON MEL TING 

SCHEDULE X-6/1: TOTAL INVESTMENT COSTS 

lnvestrnent category From Total Total Construction Production 

schedule construction production 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

1. Total fixed investment X-1/1 1,374,889,746 130,882,695 1,374,889,746 76,989,821 53,892,874 0 0 0 0 0 0 0 

2. Total pre-production expenditure 

Net of interest X-211 15,350,084 0 15,350,084 

Interest accrued X-211 107,996,674 0 107,996,674 

3. Total net working cal'ital_{increase) X-4/1 1,717,296 40,195,058 1,717,296 10,226,622 18,094,520 5,936,958 5,936,958 0 0 0 0 0 
TOT AL INVESTMENT COSTS 1,499,953,800 171,077,753 1,499,953,800 87,216,443 71,987,394 5,936,958 5,936,958 0 0 0 0 0 
Foreign share(%) 

lnvestment category From 

schedule 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 
1. Total fixed investment X-1/1 0 0 0 0 0 0 0 0 0 0 0 
2. Total pre-production expenditure 

Net of interest X-211 

Interest accrued X-211 

3. Total net working capital (increase) X-4/1 0 0 0 0 0 0 0 0 0 0 0 
TOT AL INVESTMENT COSTS 0 0 0 0 0 0 0 0 0 0 0 
Foreign share(%) 
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ECONOMIC SCHEDULES FOR INDUCTION MEL TING 

SCHEDULE X-7/1: SOURCES OF FINANCE 

Souree of fin a nee I Amount I Financial terms 
Eq_ujty capita! 

1. Equity local investor 599,981,520 First payment starting (year) 1997 

debt:equity ratio 40.0% Payable in instalments YES 

Divident payment conditions 

alter build-up of reserves 20.0% 

2. Equity foreign investor First payment starting (year) 

Payable instalments 

Divident payment conditions 

alter build-up of reserves 

Loan capita! 

1. Suppliers credit Disbursement starting (year) 
Repayment starting (year) 

Duration of loan (years) 

Type of amortization 

Interest rate 

Other costs of fin a nee 

2. Local loan Disbursement starting (year) 

Repayment starting (year) 

Duration of loan (years) 
Repayments per year 1 
Type of amortization 

Interest rate 12.0% 
Other costs of finance 

3. Soft loan 899,972,280 Disbursement starting (year) 1997 

Repayment starting (year) 1998 
Duration of loan (years) 5 
Repayments per year 4 
Type of amortization 

Interest rate 120% 

Other costs of finance 

4. Bank overdraft Disbursement starting (year) 

Repayment starting (year) 

Duration of loan (years) 

Repayments per year 4 
Type of amortization 

Interest rate 

Other costs of finance 
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ECONOMIC SCHEDULES FOR INDUCTION MEL TING 

SCHEDULE X-7/2: TOT AL FINANClAL FLOW 

Souree trom Total Construction Production 

schedule disbursement 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

1. Equitycapital X-7/1 

ordinary capita! 599,981 ,520 599,981 ,520 

preferenee capita! 

subsidies 0 

2. long-term loan X-7/1 

suppliefs cred~ 

development finance institutions 899,972,280 899,972,280 {179,994,456) {179,994,456) {179,994,456) {179,994,456) {179,994,456) 0 0 0 0 

commercial banks 0 0 0 0 0 0 0 0 o_ 0 0 

govemment loans 
ethers 

TOTALLONG-TERM FINANCE 1,499,953,800 1,499,953,800 {179,994,456) {179,994,456) {179,994,456) {179,994,456) {179,994,456) 0 0 0 0 

3. Short term finance 

bank overdraft X-7/1 0 0 0 0 0 0 0 0 0 0 0 

accounts payable X-4/1 22,402,000 0 22,402,000 0 0 0 0 0 0 0 0 

TOT AL FINACIAL FLOW 1,522,355,800 1,499,953,800 (157,592,456) (179,994,456) (179,994,4561 (179,994,4561 M79,994,456J 0 0 0 0 

Souree from 
schedule 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

1. Equity capita! X-7/1 
ordinary capita! 

preferenee capita! 

subsidies 

2. long-term loan X-7/1 

suppliefs cred~ 

development fin a nee înstitutions 0 0 0 0 0 0 0 0 0 0 0 

commercial banks 0 0 0 0 0 0 0 0 0 0 0 

govemment loans 

ethers 

TOTALLONG-TERM FINANCE 0 0 0 0 0 0 0 0 0 0 0 
3. Short term finance 

bank overdraft X-7/1 0 0 0 0 0 0 0 0 0 0 0 
accounts pavable X-4/1 0 0 0 0 0 0 0 0 0 0 0 

TOT AL RNACIAL FLOW 0 0 0 0 0 0 0 0 0 0 0 
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ECONOMIC SCHEDULES FOR INDUCTION MELTING 

SCHEDULE X-7/4: TOT AL DEBT SERVICE 
From Total Construction Production 

schedule disbursement 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 

1. Total long-term Jeans X-712 

disbursement 899,972,280 899,972,280 0 0 0 0 0 0 0 0 0 

repayments 0 179,994,456 179,994,456 179,994,456 179,994,456 179,994,456 0 0 0 0 

debt balance end of year 899,972,280 719,977,824 539,983,368 359,988,912 179,994,456 (0) (0) (0) (0) (0) 

capitalized interest 

interest payable 107,996,674 99,896,923 78,297,588 56,698,254 35,098,919 13,499,584 (0) (0) (0) (0) 

ether financial costs 4.1% 0 7,379,773 7,379,773 7,379,773 7,379,773 7,379,773 0 0 0 0 

2. Total short-term Jeans 

disbursement X-712 0 0 0 0 0 0 0 0 0 0 0 

repayments 0 0 0 0 0 0 0 0 0 0 

debt balance end of year 0 0 0 0 0 0 0 0 0 0 

capitalized interest 

interest payable 0 0 0 0 0 0 0 0 0 0 

ether financial costs 4.1% 0 0 0 0 0 0 0 0 0 0 

3. Total debt seJVice 

disbursement 899,972,280 899,972,280 0 0 0 0 0 0 0 0 0 

repayments 0 179,994,456 179,994,456 179,994,456 179,994,456 179,994,456 0 0 0 0 
debt balance end of year 899,972,280 719,977,824 539,983,368 359,988,912 179,994,456 (0) (0) (0) (0) (0) 
capitalized interest 0 0 0 0 0 0 0 0 0 0 
interest payable 107,996,674 99,896,923 78,297,588 56,698,254 35,098,919 13,499,584 (0) (0) (0) (0) 
ether financial costs 0 7 379,773 7,379,773 7,379,773 7,379,773 7,379,773 0 0 0 0 

From 

schedule 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

1. Total long-term Jeans X-7/2 

disbursement 0 0 0 0 0 0 0 0 0 0 0 
repayments 0 0 0 0 0 0 0 0 0 0 0 
debt balance end of year (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 
capitalized interest 

interest payable (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 
ether financial costs 4.1% 0 0 0 0 0 0 0 0 0 0 0 

2. Total short-term Jeans 

disbursement X-712 0 0 0 0 0 0 0 0 0 0 0 
repayments 0 0 0 0 0 0 0 0 0 0 0 
debt bal a nee end of year 0 0 0 0 0 0 0 0 0 0 0 
capitalized interest 

interest payable 0 0 0 0 0 0 0 0 '() 0 0 
ether financial costs 4.1% 0 0 0 0 0 0 0 0 0 0 0 

3. Total debt se!Vice 

disbursement 0 0 0 0 0 0 0 0 0 0 0 
repayments 0 0 0 0 0 0 0 0 0 0 0 
debt balance end of year (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 
capitalized interest 0 0 0 0 0 0 0 0 0 0 0 
interest payable (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 
ether financial costs 0 0 0 0 0 0 0 0 0 0 0 
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ECONOMIC SCHEDULES FOR INDUCTION MEL TING 

SCHEDULE X-8/1: CASH FLOW FOR FINANClAL PLANNING 
From Construction Production 

schedule 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 

TOT AL CASH INFLOW 1,499,953,800 118,305,500 153,445,600 172,626,300 191,807,000 191 ,807,000 191,807,000 191,807,000 191 ,807,000 191,807,000 191,807,000 

1. lnflow funds 

total equity X-7/2 599,981 ,520 

totalleng term loans X-7/2 899,972,280 

total short term finance X-712 0 22,402,000 0 0 0 0 0 0 0 0 0 

2. lnflow operations 

sales revenues 95,903,500 153,445,600 172,626,300 191,807,000 191,807,000 191,807,000 191,807,000 191,807,000 191,807,000 191,807,000 

interest on securities 

3. Other income 

TOT AL CASH OUTFLOW 1 499 953,800 546,417,278 520,090,147 443,465,927 432,892,144 405,355,852 204,482,039 204,482,039 204,482,039 204,482,039 204,482,039 

4. lncrease in fixed assets 

fixed investments X-111 1,374,889,746 76,989,821 53,892,874 0 0 0 0 0 0 0 0 

pre-production expenditure 

(net of interest paid) X-211 15,350,084 

5. lncrease in current assets X-4/1 1,717,296 32,628,622 18,094,520 5,936,958 5,936,958 0 0 0 0 0 0 

6. Operating costs X-3/1 143,231,914 177,739,736 188,765,288 199,790,839 199,790,839 199,790,839 199,790,839 199,790,839 199,790,839 199,790,839 

7. Marketing casts X-3/1 6,295,770 4,691,200 4,691,200 4,691,200 4,691,200 4,691,200 4,691,200 4,691,200 4,691,200 4,691,200 

8. Corporale tax paid X-10 0 0 0 0 0 0 0 0 0 0 

9. Interest paid X-7/4 107,996,674 107,276,696 85,677,361 64,078,026 42,478,692 20,879,357 (0) (0) (0) (0) (0) 
1 O.Loan repayments X-7/4 0 179,994,456 179,994,456 179,994,456 179,994,456 179,994,456 0 0 0 0 0 

11.Dividends paid X-10 0 0 0 0 0 0 0 0 0 0 

SURPLUS (DEFIC11) 0 (428,111,778) (366,644,547) (270,839,627) (241 ,085, 144) (213,548,852) (12,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039) 

CUMULATIVE CASH BALANCE 0 (428, 111 '778) (794, 756,325) (1 ,065,595,953) (1 ,306,681 ,097) (1 ,520,229,949) (1 ,532,904,988) (1 ,545,580,027) (1 ,558,255,066) (1 ,570,930, 105) (1 ,583,605, 144) 
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ECONOMIC SCHEDULES FOR INDUCTION MEL TING 
SCHEDULE X-8/1: CASH FLOW FOR FINANClAL PLANNING (CONTINU EO} 

From Scrapvalue 

schedule 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

TOT AL CASH INFLOW 191 ,807,000 191,807 000 191 ,807,000 191,807 000 191,807 000 191,807,000 191 ,807,000 191,807 000 191,807,000 191 807 000 286 685 559 

1. lnflow funds 

tolal equity X-712 

totalleng term loans X-712 

total short term finance X-7/2 0 0 0 0 0 0 0 0 0 0 

2. lnflow operations 

sales revenues 191,807,000 191,807,000 191,807,000 191,807,000 191,807,000 191,807,000 191,807,000 191,807,000 191,807,000 191,807,000 

interest on securities 

3. Other income 286 685 559 

TOT AL CASH OUTFLOW 204,482,039 204,482,039 204,482,039 204,482 039 204,482,039 204,482,039 204,482,039 204 482,039 204,482 039 204,482,039 0 

4. lncrease in fixed assets 

fixed investments X-111 0 0 0 0 0 0 0 0 0 0 

pre-production expenditure 

(net of interest paid) X-211 

5. lncrease in current assets X-4/1 0 0 0 0 0 0 0 0 0 0 

6. Operating costs X-311 199,790,839 199,790,839 199,790,839 199,790,839 199,790,839 199,790,839 199,790,839 199,790,839 199,790,839 199,790,839 

7. Marketing costs X-311 4,691,200 4,691,200 4,691,200 4,691,200 4,691,200 4,691,200 4,691,200 4,691,200 4,691,200 4,691,200 

8. Corporate tax paid X-10 0 0 0 0 0 0 0 0 0 0 

9. Interest paid X-7/4 (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

1 O.Loan repayments X-7/4 0 0 0 0 0 0 0 0 0 0 
11.Dividends paid X-10 0 0 0 0 0 0 0 0 0 0 
SURPLUS (DEFICIT) (12,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039) (1 2,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039) 286,685,559 
CUMULATlVE CASH BALANCE (1 ,596,280, 183) (1 ,608,955,222) (1 ,621 ,630,261) (1 ,634,305,300) (1 ,646,980,339) (1 ,659,655,378) (1 ,672,330,41 7) (1 ,685,005,456) (1 ,697,680,495) (1 '71 0,355,534) (1 ,423,669,975) 
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ECONOMIC SCHEDULES FOR INDUCTION MEL TING 

SCHEDULE X-9/1: DISCOUNTED CASH FLOW-TOTAL CAPITAL JNVESTED 
From Construction Production 

schedule 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 

TOT AL CASH INFLOW 0 95,903,500 153,445,600 172,626,300 191,807,000 191,807,000 191,807,000 191,807,000 191,807,000 191,807,000 191,807,000 

1. lnflow operations 

Sales revenues 95,903,500 153,445,600 172,626,300 191,807,000 191,807,000 191,807,000 191,807,000 191,807,000 191,807,000 191,807,000 

Interest on secur~ies 

2. Other income 0 

TOT AL CASH OUTFLOW 1,391,957,126 236 744,126 254,418,330 199,393,445 210,418,997 204,482,039 204,482,039 204,482,039 204,482,039 204,482,039 204,482,039 

3. lncrease in fixed assets 

fixed investments X-1/1 1,37 4,889, 7 46 76,989,821 53,892,874 0 0 0 0 0 0 0 0 

pre-production expenditure 

(net of interest paid) X-211 15,350,084 

4. lncrease in net working capita! X-4/1 1,717,296 10,226,622 18,094,520 5,936,958 5,936,958 0 0 0 0 0 0 

5. Operating costs X-311 143,231,914 177,739,736 188,765,288 199,790,839 199,790,839 199,790,839 199,790,839 199,790,839 199,790,839 199,790,839 

6. Marketing costs X-311 6,295,770 4,691,200 4,691,200 4,691,200 4,691,200 4,691,200 4,691,200 4,691,200 4,691,200 4,691,200 

7. Corporale tax paid X-10 0 0 0 0 0 0 0 0 0 0 

NET CASH FLOW (1,391,957,126 (140,840,626) (100,972,730) (26,767,145) (18,611,997) (12,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039 

CUMULATIVE NET CASH FLOW (1,391,957,126 (1,532, 797 752) (1,633, 770,483) (1,660,537,628) (1,679,149,625) (1,691,824,664) (1,704,499,703) (1,717,174,742) (1,729,849,781} . {1, 7 42,524,820) (1, 755,199,859 

Net Present Value at 12.0% (1,391,957,126) (125, 750,559) (80,494,842) (19,052,325) (11,828,260) (7,192,158) (6,421,569) (5, 733,544) (5,119,236) (4,570,746) (4,081,023) 

Cumulative Net Present Value (1 391 957 126 (1 517 707 685) (1 598 202 528) (1,617 254,853) (1 629,083 113) (1 636 275 271) (1 642 696 840) (1,648 430 384) (1 653 549 620) (1 658 120 366) (1 662 201 3891 

ECONOMIC NET PRESENT VALUE (ENPV) AT 12.0% (1.658. 724.577~ I 
ECONOMIC INTERNAL RATE OF RETURN (EIR ) -9.9% 

ECONOMIC MODEFIED RATE OF RETURN (EM R) NAI 

From Scrapvalue 
schedule 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

TOT AL CASH INFLOW 191,807,000 191,807,000 191,807,000 191,807,000 191,807,000 191,807,000 191,807,000 191,807,000 191,807,000 191,807,000 286,685,559 
1. lnflow operations 

Sales revenues 191,807,000 191,807,000 191,807,000 191,807,000 191,807,000 191,807,000 191,807,000 191,807,000 191,807,000 191,807,000 

Interest on securities 
2. Other income. 286,685,559 
TOT AL CASH OUTFLOW 204,482,039 204,482,039 204,482,039 204,482,039 204,482,039 204,482,039 204,482,039 204,482,039 204,482,039 204,482,039 0 
3. lncrease in fixed assets 

fixed investments X-1/1 0 0 0 0 0 0 0 0 0 0 
pre-production expenditure 

(net of interest paid) X-211 

4. lncrease in net working capita! X-411 0 0 0 0 0 0 0 0 0 0 
5. Operating costs X-3/1 199,790,839 199,790,839 199,790,839 199,790,839 199,790,839 199,790,839 199,790,839 199,790,839 199,790,839 199,790,839 
6. Marketing costs X-3/1 4,691,200 4,691,200 4,691,200 4,691,200 4,691,200 4,691,200 4,691,200 4,691,200 4,691,200 4,691,200 
7. Corporale tax paid X-10 0 0 0 0 0 0 0 0 0 0 
NET CASH FLOW (12,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039) 286,685,559 
CUMULATIVE NETCASH FLOW (1, 767,87 4,898) (1, 780,549,937) (1, 793,224,976) (1,805,900,015) (1,818,575,054) (1,831,250,093) (1,843,925,132) (1,856,600,171) (1,869,275,210) (1,881,950,249) (1,595,264,690) 
Net Present Value at 12.0% (3,643, 771) (3,253,367) (2,904, 792) (2,593,564) (2,315,682) (2,067,573) (1,846,048) (1,648,257) (1,471,658) (1,313,980) 26,535,504 
Cumuialive Net Present Value (1,665,845,160) (1,669,098,527) (1,672,003,319) (1,67 4,596,883) (1,676,912,565) (1,678,980,138) (1,680,826,186) (1,682,474,443) (1,683,946,101) (1,685,260,0811 (1,658, 724,577) 
ECONOMIC NET PRESENT VALUE (ENPV) AT 

ECONOMIC INTERNAL RATE OF RETURN (EIR 
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ECONOMIC SCHEDULES FOR INDUCTION MEL TING 

SCHEDULE X-9/2: DISCOUNTED RETURN ON EQUITY CAPITAL INVESTED 
From Construction Production 

schedule 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 

TOT AL CASH INFLOW 0 (428111,778) _1366,644,547) j270,839,627) _(241,085,144) (213,548,852) (12,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039) 

1. Cash surplus (defictt) X-8/1 0 (428,111. 778) (366,644,547) (270,839,627) (241,085,144) (213,548,852) (12,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039) 

2. Dividends paid X..S/1 0 0 0 0 0 0 0 0 0 0 0 

TOT AL CASH OUTFLOW 599,981,520 0 0 0 0 0 0 0 0 0 0 

3. Equity capttal paid X-712 
(net of subsidies) 599,981,520 0 0 0 0 0 0 0 0 0 0 

NET CASH RETURN (599,981,520) (428,111, 778) (366,644,547) (270,839,627) (241,085,144) (213,548,852) (12,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039) 

CUMULATIVE NET CASH RETURN (599,981,520) (1,028,093,298) (1,394,737,845) (1,665,577,473) (1,906,662,617) (2,120,211,469) (2,132,886,508) (2,145,561,547) (2.158,236,586) (2,170,911,625) (2,183,586,664) 

Net present value at 12.0% (599,981,520) (382,242,659) (292,286, 788) (192,778,297) (153,213,968) (121,173,354) (6,421,569) (5. 733,544) (5,119,236) (4,570,746) (4,081,023) 

Cumuialive net present value J599,981,520) (982,224,179) (1,274,510,967) (1,467,289,264) (1,620,503,232) (1,741,676,585) (1. 7 48,098, 155) (1,753,831,699) (1, 758,950,934) (1, 763,521,680) (1, 767,602, 704) 

NET PRESENT VALUE (NPV) AT 12.0% (1,764,125,892) 

INTERNAL RATE OF RETURN (IRR)_ ON EQUITY -11.6% 

MODEFIED RATE OF RETURN (MRR) NA 

From Scrap value 

schedule 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

TOT AL CASH INFLOW (12,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039) 286 685,559 

1. Cash surplus (deficit) X..8J1 (12,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039) 286,685,559 

2. Dividends paid X-8/1 0 0 0 0 0 0 0 0 0 0 

TOT AL CASH OUTFLOW 0 0 0 0 0 0 0 0 0 0 0 

3. Equity capttal paid X-712 
_ (net of subsidies) 0 0 0 0 0 0 0 0 0 0 0 

NET CASH RETURN (12,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039) (12,675,039) 286,685,559 

CUMULATIVE NET CASH RETURN (2,196 261 703) (2,208,936,742) (2.221,611, 781) (2.234,286,820) (2,246,961,859) (2,259,636,898) (2,272,311,937) (2,284,986,976) (2,297 662,015) (2,310,337 054) (2 023 651 495) 

Net present value at 12.0% (3,643,771) (3,253,367) (2,904. 792) (2,593,564) (2,315,682) (2,067,573) (1,846,048) (1,648,257) (1,471,658) (1.313,980) 26,535,504 

Cumuialive net present value (1,771 246,475) (1,774,499,841) (1, 777.404, 633) (1. 779,998, 197) (1. 782,313,880) (1,784,381,453) (1,786,227 501) (1, 787,875, 758) (1, 789,347,4151 J1 790,661,396) J1. 764,125,892) 
NET PRESENT VALUE (NPV) AT 12.0% 

INTERNAL RATE OF RETURN (IRRl ON EQUITY 
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ECONOMIC SCHEDULES FOR INDUCTION MELTING 

SCHEDULE X-10: NET JNCOME STATEMENT 
From Production 

schedule 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 

1. Total income 

sales revenue 95,903,500 153,445,600 172,626,300 191,807,000 191,807,000 191,807,000 191,807,000 191 ,807,000 191,807,000 191,807,000 

interest on securities 
ether income 

2. Less variabie casts X-313 108,431,966 142,024,353 153,018,320 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 

material 

personen 

marketing (except perseneliJ 

ether variabie casts 

VARIABLE MARGIN (12,528,466) 11,421,247 19,607,980 27,794,713 27,794,713 27,794,713 27,794,713 27,794,713 27,794,713 27,794,713 

~n % of total income) -13.1% 7.4% 11.4% 14.5% 14.5% 14.5% 14.5% 14.5% 14.5% 14.5% 

3. Less fixed casts X-3/3 173,324,379 172,635,244 172,666,828 172,698,413 172,698,413 172,698,413 172,698,413 172,698,413 172,698,413 172,698,413 

material 

personell 

marketing (except perseneliJ 

de preciatien 

ether fixed casts 

OPERATIONAL MARGIN (185,852,844) (161,213,997) (153,058,848) (144,903, 700) (144,903, 700) (144,903,700) (144,903,700) (144,903, 700) (144,903, 700) (144,903, 700) 

~n % of total income) -193.8% -105.1% -88.7% -75.5% -75.5% -75.5% -75.5% -75.5% -75.5% -75.5% 

4. Less casts of finance X-714 107,276,696 85,677,361 64,078,026 42,478,692 20,879,357 (0) (0) (0) (0) (0) 

GROSS PROFIT (293, 129,540) (246,891 ,358) (217,136,875) (187,382,391) (165,783,057) (144,903, 700) (144,903, 700) (144,903, 700) (144,903, 700) (144,903, 700) 

5. Less allowances 

TAXABLE PROFIT (293, 129,540) (246,891 ,358) (217, 136,875) (187,382,391) (165, 783,057) (144,903,700) (144,903, 700) (144,903, 700) (144,903,700) (144,903,700) 

6. lncome (corporale) tax 0 0 0 0 0 0 0 0 0 0 

NETPROFIT (293, 129 ,540) (246,891 ,358) (217, 136,875) (187,382,391) (165, 783,057) (144,903, 700) (144,903, 700) (144,903, 700) (144,903, 700) (144,903,700) 

7. Dividends pavable 0 0 0 0 0 0 0 0 0 0 

RETAINED PROFIT (293, 129,540) (246 891 ,358) (217136,875) (187,382,391) (165, 783,057) (144,903, 700) (144,903, 700) (144,903,700) (144,903, 700) (144,903,700 

RATIOS(%) 

Gross profit I sa les -305.7% -160.9% -125.8% -97.7% -86.4% -75.5% -75.5% -75.5% -75.5% -75.5% 

Net profit altertaxIsales -305.7% -160.9% -125.8% -97.7% -86.4% -75.5% -75.5% -75.5% -75.5% -75.5% 

Net profrt I equity capita! -48.9% -41.1% -36.2% -31.2% -27.6% -24.2% -24.2% -24.2% -24.2% -24.2% 

Net profit + interest I investment -11.7% -10.3% -10.2% -9.6% -9.7% -9.7% -9.7% -9.7% -9.7% -9.7% 
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ECONOMIC SCHEDULES FOR INDUCTION MEL TING 

SCHEDULE X-10: NET INCOME STATEMENT (continued) 
From 

schedule 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

1. Total income 

sales revenue 191 ,807,000 191,807,000 191,807,000 191 ,807,000 191,807,000 191,807,000 191,807,000 191,807,000 191,807,000 191,807,000 

interest on securities 
other income 

2. less variabie costs X-3/3 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 164,012,287 

material 

personell 

marketing (except personell) 

ether variabie costs 

VARIABLE MARGIN 27,794,713 27,794,713 27,794,713 27,794,713 27,794,713 27,794,713 27,794,713 27,794,713 27,794,713 27,794,713 

~n % of total income) 14.5% 14.5% 14.5% 14.5% 14.5% 14.5% 14.5% 14.5% 14.5% 14.5% 
3. Less fixed costs X-313 172,698,413 172,698,413 172,698,413 172,698,413 172,698, 413 172,698,413 172,698,413 172,698,413 172,698,413 172,698,413 

material 

personell 

marketing (except personell) 

depreciation 

ether fixed costs 

OPERATIONAL MARGIN (144,903,700) (144,903,700) (144,903,700) (144,903, 700) (144,903,700) (144,903,700) (144,903,700) (144,903,700) (144,903, 700) (144,903,700) 

~n % of total income) -75.5% -75.5% -75.5% -75.5% -75.5% -75.5% -75.5% -75.5% -75.5% -75.5% 
4. less costs of finance X-714 (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 

GROSS PROFIT (144,903, 700) (144,903, 700) (144,903, 700) (144,903, 700) (144,903, 700) (144,903,700) (144,903, 700) (144,903, 700) (144,903,700) (144,903, 700) 

5. Less allowances 

TAXABLE PROFIT (144,903, 700) (144,903, 700) (144,903,700) (144,903, 700) (144,903,700) (144,903,700) (144,903,700) (144,903, 700) (144,903,700) (144,903, 700) 
6. lncome (corporale) tax 0 0 0 0 0 0 0 0 0 0 
NETPROFIT (144,903, 700) (144,903, 700) (144,903, 700) (144,903, 700) (144,903,700) (144,903,700) (144,903, 700) (144,903, 700) (144,903, 700) (144,903, 700) 
7. Dividends payable 0 0 0 0 0 0 0 0 0 0 
RETAINED PROFIT (144,903, 700) (144,903, 700) (144,903, 700) (144,903, 700) (144,903,700) (144 903, 700) (144,903, 700) (144,903, 700) (144,903, 7001 _(144,903, 700 
RATlOS (%) 
Gross profit I sales -75.5% -75.5% -75.5% -75.5% -75.5% -75.5% -75.5% -75.5% -75.5% -75.5% 
Net profit alter tax I sales -75.5% -75.5% -75.5% -75.5% -75.5% -75.5% -75.5% -75.5% -75.5% -75.5% 
Net profit I equity capita! -24.2% -24.2% -24.2% -24.2% -24.2% -24.2% -24.2% -24.2% -24.2% -24.2% 
Net profit + interest I investment -9.7% -9.7% -9.7% -9.7% -9.7% -9.7% -9.7% -9.7% -9.7% -9.7% 
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ECONOMIC SCHEDULES FOR INDUCTION MEL TING 

SCHEDULE X-11· PROJECTED BALANCE SHEET 
From Construction Production 

schedule 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 

TOT AL ASSETS 1 ,499,953,800 1 ,342,361 ,344 1,162,366,888 982,372,432 802,377,976 622,383,520 622,383,520 622,383,520 622,383,520 622,383,520 622,383,520 

1. Total current assets 

inventory on matenals & supplies X-411 1,139,618 22,792,366 34,080,406 37,753,265 41,426,123 41,426,123 41,426,123 41,426,123 41,426,123 41,426,123 41,426,123 

werk in progress X-411 92,215 1,844,298 2,950,877 3,319,737 3,688,596 3,688,596 3,688,596 3,688,596 3,688,596 3,688,596 3,688,596 

finished produels in stocks X-411 399,598 7,991,958 12,787,133 14,385,525 15,983,917 15,983,917 15,983,917 15,983,917 15,983,917 15,983,917 15,983,917 

accounts receivable X-411 0 0 0 0 0 0 0 0 0 0 0 

cash-in-hand X-411 85,865 1,717,296 2,622,022 2,918,870 3,215,718 3,215,718 3,215,718 3,215,718 3,215,718 3,215,718 3,215,718 

cash surplus, finance available X-811 0 (428,111,778) (794, 756,325) (1 ,065,595,953) (1 ,306,681 ,097) (1 ,520,229,949) (1 ,532,904,988) (1 ,545,580,027) (1 ,558,255,066) (1 ,570,930, 1 05) (1 ,583,605, 144) 

securities 

2. Total fixed assets, net of depreciation 

fixed investments X-611 0 1 ,37 4,889, 7 46 1,451,879,566 1,505,772,441 1 ,505, 772,441 1 ,505, 772,441 1,505,772,441 1 ,505, 772,441 1,505,772,441 1 ,505, 772,441 1,505,772,441 

construction in progress X-611 1 ,37 4,889, 7 46 76,989,821 53,892,874 0 0 0 0 0 0 0 0 

pre-production expenditures X-211 123,346,758 123,346,758 123,346,758 123,346,758 123,346,758 123,346,758 123,346,758 123,346,758 123,346,758 123,346,758 123,346,758 

less accumulated depreciation X-311 132,228,661 264,457,322 396,685,982 528,914,643 661 '143,304 793,371 ,965 925,600,626 1,057,829,287 1,190,057,947 1 ,322,286,608 

3. Accumulated losses brought forward 293,129,540 540,020,898 757,157,772 944,540,164 1 '11 0,323,221 1 ,255,226,920 1,400,130,620 1 ,545,034,320 1 ,689,938,020 

4. Loss in current vear X-10 293129,540 246,891,358 217136,875 187 382,391 165,783,057 144,903,700 144,903,700 144 903,700 144 903,700 144 903,700 

TOT AL LIABILmES 1 ,499,953,800 1,342,361,344 1 '162,366,888 982,372,432 802,377,976 622,383,520 622,383,520 622,383,520 622,383,520 622,383,520 622,383,520 

5. Total current liabilities 

accounts payable X-411 0 22,402,000 22,402,000 22,402,000 22,402,000 22,402,000 22,402,000 22,402,000 22,402,000 22,402,000 22,402,000 
bank overdraft X-714 0 0 0 0 0 0 0 0 0 0 0 

6. Totalleng term debt X-714 899,972,280 719,977,824 539,983,368 359,988,912 179,994,456 (0) (0) (0) (0) (0) (0) 
commercial laan 
soft laan 

7. Total equity capital X-712 

odinary capita I 599,981,520 599,981,520 599,981,520 599,981 ,520 599,981,520 599,981,520 599,981,520 599,981,520 599,981,520 599,981 ,520 599,981 ,520 

preferenee capital 0 0 0 0 0 0 0 0 0 0 0 

subsidies 0 0 0 0 0 0 0 0 0 0 0 
8. Reserves, retained profit brought torwar 0 0 0 0 0 0 0 0 0 
9. Net profiit alter tax 

dividends payable X-10 0 0 0 0 0 0 0 0 0 0 
retained profrt X-10 0 0 0 0 0 0 0 0 0 0 

RATlOS (%) 
Equity I total liabilities 40.0% 44.7% 51.6% 61.1% 74.8% 96.4% 96.4% 96.4% 96.4% 96.4% 96.4% 
Long-term debt I net worth 150.0% 120.0% 90.0% 60.0% 30.0% -0.0% -0.0% -0.0% -0.0% -0.0% -0.0% 
Current assets I current liabilities 0.0% -1757.7% -3313.6% -4496.1% -5545.8% -6499.0% -6555.6% -6612.2% -6668.8% -6725.4% -6781.9% 
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ECONOMIC SCHEDULES FOR INDUCTION MEL TING 

SCHEDULE X-11: PROJECTED BALANCE SHEET (continued) 
From 

schedule 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 

TOT AL ASSETS 622 383,520 622,383,520 622,383,520 622,383,520 622,383,520 622,383,520 622,383,520 622,383,520 622,383,520 622,383,520 

1. Total current assets 

inventory on matenals & supplies X-411 41,426,123 41,426,123 41,426,123 41,426,123 41,426,123 41,426,123 41,426,123 41,426,123 41,426,123 41,426,123 

werk in progress X-411 3,688,596 3,688,596 3,688,596 3,688,596 3.688,596 3,688,596 3,688,596 3,688,596 3,688,596 3,688,596 

finished produels in stocks X-411 15,983,917 15,983,917 15,983,917 15,983,917 15,983,917 15,983,917 15,983,917 15,983,917 15,983,917 15,983,917 

accounts receivable X-411 0 0 0 0 0 0 0 0 0 0 

cash-in-hand X-411 3,215,718 3,215,718 3,215,718 3,215,718 3,215,718 3,215,718 3,215,718 3,215,718 3,215,718 3,215,718 

cash surplus, finance available X-811 (1,596,280,183) (1 ,608,955,222) (1 ,621 ,630,261) (1 ,634,305,300) (1 ,646,980,339) (1 ,659,655,378) (1 ,672,330,417) (1 ,685,005,458) (1 ,697,680,495) (1 '71 0,355,534) 

securities 
2. Total fixed assets, net of depreciation 

fixed investments X-611 1,505,772,441 1 ,505, 772,441 1 ,505, 772,441 1,505,772,441 1,505,772,441 1,505,772,441 1,505,772,441 1,505,772,441 1,505,772,441 1 ,505, 772,441 
construction in progress X-611 0 0 0 0 0 0 0 0 0 0 
pre-production expenditures X-2/1 123,346,758 123,346,758 123,346,758 123,346,758 123, 346,758 123,346,758 123,346,758 123,346,758 123,346,758 123,346,758 

less accumulated depreciation X-311 1,454,515,269 1 ,586, 7 43,930 1,718,972,591 1,851,201,252 1,983,429,912 2,115,658,573 2,247,887,234 2,380,115,895 2,512,344,556 2,644,573,216 

3. Accumulated losses brought forward 1,834,841,720 1,979,745,420 2,124,649,119 2,269,552,819 2,414,456,519 2,559,360,219 2,704,263,919 2,849,167,618 2,994,071,318 3,138,975,018 
4. Loss in current year X-10 144,903,700 144,903,700 144,903,700 144,903,700 144,903,700 144,903,700 144,903,700 144,903,700 144,903,700 144,903,700 
TOT AL LIABILmES 622,383,520 622,383,520 622,383,520 622,383,520 622,383,520 622,383,520 622,383,520 622,383,520 622,383,520 622,383,520 
5. Total current liabilities 

accounts payable X-411 22,402,000 22,402,000 22,402,000 22,402,000 22,402,000 22,402,000 22,402,000 22,402,000 22,402,000 22,402,000 
bank overdraft X-714 0 0 0 0 0 0 0 0 0 0 

6. Total long term debt X-714 (0) (0) (0) (0) (0) (0) (0) (0) (0) (0) 
commerciallaan 

soft loan 

7. Total equity capital X-7/2 

odinary capital 599,981,520 599,981,520 599,981,520 599,981,520 599,981,520 599,981,520 599,981,520 599,981,520 599,981,520 599,981,520 
preferenee capital 0 0 0 0 0 0 0 0 0 0 
subsidies 0 0 0 0 0 0 0 0 0 0 

8: Reserves, retained profit brought lorwar 0 0 0 0 0 0 0 0 0 0 
9. Net profrt alter tax 

dividends payable X-10 0 0 0 0 0 0 0 0 0 0 
retained profit X-10 0 0 0 0 0 0 0 0 0 0 

RATIOS(%) 

Equity I totalliabilities 96.4% 96.4% 96.4% 96.4% 96.4% 96.4% 96.4% 96.4% 96.4% 96.4% 
Long-term debt I net worth -0.0% ·0.0% -0.0% -0.0% -00% -0.0% -0.0% -0.0% -0.0% -0.0% 
Current assets I current liabilities -6838.5% -6895.1% -6951.7% -7008.3% ·7064.8% -7121.4% -7178.0% -7234.6% -7291.2% -7347.7% 
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APPENDIX I. SENSITIVITY OF THE ECONOMIC ANALYSIS 

Appendix 1-1 Effects of an increase insales volume and ex-factory sales price plus a salvage 
value of 5 per cent on the economie profitability.al 

salesvolume 2 4 6 8 10 12 14 16 18 20 
ENPV (in millions ofTSH) 
price -10% (1,438) (821) (222) 357 919 1,461 1,985 2,511 2,998 3,466 
standard price (1,271) (487) 279 1,026 1,754 2,464 3,155 3,848 4,502 5,138 
price + 10% (1,104) (152) 780 1,694 2,590 3,467 4,325 5,185 6,006 6,809 
EIRR 
price -10% -5.1% 4.9% 10.4% 14.1% 16.8% 18.7% 20.1% 21.3% 22.0% 22.5% 
standard price -2.3% 8.0% 13.9% 17.9% 20.8% 23.0% 24.5% 25.8% 26.6% 27.2% 
price + 10% 0.1% 10.8% 17.1% 21.5% 24.7% 27.0% 28.8% 30.1% 31.0% 31.6% 
EMRR 
price -10% -0.8% 8.7% 11.5% 13.0% 13.9% 14.5% 14.9% 15.3% 15.5% 15.6% 
standard price 3.3% 10.3% 12.9% 14.3% 15.1% 15.7% 16.2% 16.5% 16.7% 16.8% 
price +10% 5.5% 11.6% 14.0% 15.3% 16.2% 16.8% 17.2% 17.5% 17.6% 17.8% 
a Price are shadow prices. 
bl In millions of pipe fittings. 
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