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ABSTRACT: 

Post title: 

Project No.: 

Objective: 

Duration: 

3 

Chemical Engineer (cement and lime-based 
products) 
DP/GHA/87/026/11-57 

To evaluate available local reserves of 
limestone, kaolin and talc and prepare 
pre-feasibility studies for projects based 
upon the utilization of these minerals 
(refer the Job description Annexe I) 

2 1110nths divided into two missions each with 
the duration of 1 1110nth 

Main conclusions and recoanendations from first visit to Ghana: 

The survey of the resources of the three types of raw materials 
referred to in the job description shows that considerable re­
serves exist of limestone and kaolin, whereas economic reserves 
of talc have so far not been identified. 

Limestone occurs in ample quantities at Nauli near the ocean 
coast in the western region and in smaller deposits in a number 
of other locations. However, the Nauli limestone is covered by 
an excessive amount of overburden about 20 meters deep, which 
will add to the cost of mining and may be a major obstacle ~or 
exploitation of the deposit in industrial scale operation. 

SolDe of the other deposits of limestone may be suitable for a 
small scale production of clinker in the northern part of the 
Country in which the cost of cement is at present high due to 
the long distance of transport from the existing cement 
grinding plants. The limestone can also be used for production 
of composite cement, quick-lime, hydrated lime, calcium 
carbonate (precipitated) and for a number of other applications 
within industry and agriculture. 

An alternative source of raw material for local production of 
clinker, quicklime or other lime-based products is represented 
by the occurrences of deposits of oyster shells along the banks 
of the lower course of the Volta River and around lagoons in 
the costal regions of the country. The quantity of oyster shell 
within these deposits has not been established by any in depth 
survey, but seems to be several million tonnes of almost pure 
calcium carbonate. 
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Substantial reserves of kaolin occur in the southern part of 
the Country but are only exploited in a small scale for the 
aanufacture of ceramics and as a filler in paint, paper, 
~ubber, pharmaceuticals and other locally produced materials. 

It is recommended to encourage the reconstruction of the kaolin 
processing plant at Saltpond Ceramics Ltd., which is at present 
out of operation, and to explore the feasibility of a larger 
scale mining and processing operation in the Western Region for 
production of a consistent quality of kaolin for sale ta the 
local industries and for export. Local production of talc was 
not investigated because it was not possible to identify any 
known reserves of industrial importance. 

The report includes pre-feasibility analyses of relevant pro­
jects for the manufacture of cement, lime and refined kaolin 
from the indigenous raw materials with recommendations for 
further studies and the eventual rea~.isation ~f the projects 
which appear to be viable. 
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INTRODUCTION 

The present report was prepared by Henrik Carlsen and 
covers his visits to Ghana during the periods 14 August 
to 9 September and 14 November to 13 December, 1990 in 
the capacity of "Consultant Chemical Engineer" and with 
the duties as stated in UNIDO's job description, Annexe I. 

The objectives of the mission were, under the supervision 
of the Chief Technical Adviser and in cooperation with 
other members of the Project team, to conduct a technical 
study and prepare a pre-feasibility study for projects 
based upon the utilization of local resources of the 
minerals limestone, kaolin and talc. 

During the visits the Consultant collected and studied all 
relevant reports and data, which were readily available at 
the National Investment Bank (NIB), or which wtre obtained 
during visits 'to the Geological Survey Department (GSD). 
Further information was collected during visits to the Mi­
nistry of Industries, the Minerals Commission, the Asso­
ciation of Ghana Industries, the Building and Road Re­
search Institute (Kumasi) and other organisations as well 
as to some of the users or potential users of the relevant 
minerals. 

The information collected was used for the preparation of 
pre-feasibility reports for prospective projects compris­
ing small scale plants for production of cement, lime and 
kaolin. The pre-feasibility reports are attached herewith 
as annexes V through X. 

The general part of the report contains the Consultant's 
qualitative evaluation of the resources of limestone, 
kaolin and talc in Ghana and their potentials for 
exploitation as raw materials for existing or new 
enterp:::-ises within the Country or for exports. 

In the l~st chapter on Conclusions and decommendations the 
Consultant identifies the projects or activities, which in 
his opinion deserve to be pursued further as interesting 
investment schemes. 
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I LIMESTONE 

A. Use of limestone for cement production 

The major deposit of limestone in Ghana occurs at Nauli 
in the coastal area near the border to C6te d'Ivoire. 
Other deposits are found at Oterkpolu about 80 km 
North of Accra, at Buipe and at Fo River near the Volta 
Lake and at Bonga-Da and Daboya in the Northern part of 
the Country. 

A number of smaller deposits, which might be suitable 
for local exploitation have also been identified and 
studied by the Geological Survey Department. 

The Nauli deposit with proven reserves of 400 million 
metric t!>ns has been studied several times by different 
teams as a possible source of limestone for production of 
clinker in Ghana. '1.1e results from the analysis of core 
samples from the previous raw material investigations 
indicate that the chemical composition of the limestone 
is suitable for production of Portland cement clinker. 

However, the rock is covered by several meters of over­
burden, which need to be removed before the limestone 
can be quarried in open cast operation. The amount of 
overburden to be removed is calculated to be approximately 
3 tons for each ton of limestone quarried. This is far more 
than normally considered acceptable for economic operation 
of a limestone quarry and will add to the cost of operation 
of the quarry and hence the cost of the clinker produced. 

The excessive amount of overburden is a serious disadvantage 
for any project based upon the utilization of the Nauli 
limestone deposit because of high costs for the opening-up 
and the development of the quarry. This seems also to be 
the main reason for the negative outcome of the latest 
evaluation of the ieasibility of a c 1 inker producing p~ant 
at Nauli made by Ghacem. 

The Nauli deposit has also been studied by other teams, 
some of which have expressed a more optimistic view, 
but the Consultant has so far not seen any conclusive 
report in support of the clinker plant project. 
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Although the merit of the Nauli clinker project seems to be 
doubtful due to high costs of production and also due to the 
competition from low cost clinker shipped to West Africa in 
20,000 DWT carriers frOID high capacity plants in Mediteranean 
countries at the price of approximately USD 38 per metric ton 
C&F TeJDa, it would be of interest to prepare a new study based 
upon the existing reports on the raw material investigations, 
but with updated data for the costs of investment and operation 
based upon the present day price level and the latest proven 
technology. A comprehensive study of the potentials of the 
Nauli deposit could not be carried out within the scope of the 
present mission, but a preliminary evaluation was made and 
attached herewith as annexe v. 

The Bonga-Da and the Buipe deposits are considerably smaller 
than the deposit at Nauli and the quality of the limestone 
is lower due to veins of low carbonate or dolomitic material. 

The estimated quantities of limestone suitable for mining are: 

At Bonga-Da: 
At Buipe: 

6.6 million tons (low magnesia) 
6.0 

These deposits are too small for a clinker production to 
match the total demand of Ghana, which is at present at 
least 600,000 tons/year. However, each of the deposits may 
be adequate for the operation of a "small-scale cement plant" 
with a capacity of about 100,000 tpy corresponding to the 
estimated demand for cement in the interior part of the 
Country within the next several years. 

A pre-feasibility study for a 100,000 tpy cement pro­
duction plant at Bonga-Da was prepared by the Building 
and Road Research Institute (BRRI) in 1974 and followed 
up by Part One of a feasibility study also prepared by 
BRR1 and s11bmitted in April 1977. According to these 
:eports it should be possible to produce cement from the 
Bonga-Da deposit at a price which would be competitive 
with the cost of cement delivered to the northern part of 
the Country by road transport from either of the grinding 
plants in Tema or in Takoradi. 

Although the establishing of a cement pl~nt with this 
capacity would only replace about 10 t of the expected 
import of clinker over the next several years, it would 
make a significant contribution to the efforts for 
reduction of the expenditure of foreign currency. 
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The Buipe deposit was studied in 1962-63, in 1976-77 
and latest in 1989-90 by core drilling and pitting. 
The results indicate that the CaO contenc of the 
productive layers is slightly lower than the value 
of approximately 44 l required for the production of 
Portland cement clinker. It will therefore be necessary 
to upgrade the limestone by adding up to about 10 % 
of Oystershell, which consists of almost pure calcium 
carbonate and thus contains nearly 56 l Cao. 

Oystershell is not available in the vicinity of Buipe, but 
can be obtained from deposits about 12 km south of Akosombo 
dam. The cost of transportation of this material by road to 
Akosombo and by barge from there to Buipe will add to the 
cost of production. Nevertheless, the Buipe deposit deserves 
attention because of its favourable location in relation to 
the market in the Northern part of the Country and near the 
navigable Volta Lake. 

The viability of a 100,000 tpy cement plant at Buipe is 
discussed in Annexe VI based upon the present price level 
for plant equipment, production cost and cement. With 
an internal rate of return at 16.5 l this project is only 
viable if supported by a favourable scheme of financing 
and tax holiday for the initial years of production. 

However, this preliminary evaluation should be followed up 
by a more detailed study based upon tenders for equipment and 
construction and taking into account the effect of producing 
blended cement such as masonry cement, pozzolana cement and 
composite cement. 

The introduction of blended cement has also been studied by 
Ghacem and discussed with the Ghana Standards Board (GSB). 
The use of limestone and pozzolana as constituents of cemen~ 
is being introduced in many Countries and has been widely 
accapted by the users of cement. 

In Ghana the Standards Board has issued standards for 
masonry cement and pozzolana cement but for non-bearing 
building work only. In order to promote the use of local 
raw materials it is proposed to car.sider the release o! 
composite cement and pozzolana cement for use in general 
construction. This can be done without jeopardizing the 
quality of concrete structures provided the new type of 
cement is manufactured and used in accordance with proper 
specifications and guidance. 
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Pozzolana cement is produced in many Countries, mainly from 
natural pozzolana. In Ghana there are no known occurrences of 
natural pozzolana, but large amounts of bauxite waste, which 
after calcination at 700 degr. C has pozzolanic properties. 
Preliminary studies have indicated that the bauxite waste 
found in Ghana is suitable for the production of a pozzolana 
cement containing up to 30 % calcined bauxite waste. 

The introduction of pozzolana cement offers several advantages 
and some disadvantages as follows: 

Advantages: 

- The use of pozzolana as a substitute for clinker will 
reduce the import of clink•!r by up to 30 l. 

- Concrete made from pozzolana cement develops a high 
resistance against chemical attack from sea water 
and acid sulphate soil and is therefore especially 
suitable for maritime and foundation construction. 

- Pozzolana cement has a low heat of hydration, which 
is an advantage for its use in hot climatic condi­
tions and for n.~ssive concrete structures. 

- The cost of natural or artificial pozzolana {such as 
calcined bauxite waste) is normally lower than the 
cost of clinker, and pozzolana cement can therefore 
be sold at a price which is somewhat lower than the 
price of Portland Cement. 

Disadvantages: 

- Concrete made from pozzolana cement has low initial 
strength. However the final strength is normally 
equal to that of concrete made from Portland Cement. 

- The colour of some types of pozzolana may affect the 
appearence of the concrete surface, and c~ment made 
from such types of poz~olana may therefore not be 
acceptable foi all types of concrete structures. 

The drying and calcining of bauxite waste require a 
processing plant and the use of a substantial amount of 
fuel. Furthermore, the calcined bauxite will have to carry 
heavy cost of transportation from the deposits to the cement 
grinding plants. 
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However, it may still be possible to produce a pozzol3na 
cement, which can be sold at a lower price than Portland 
Cement and the saving in foreign exchange due to the lower 
consumption of imported clinker will be considerably higner 
than the expenditure on imported fuel for the calcining of 
the Bauxite waste. 

The installation for drying and calcining of Bauxite waste 
could be built near one of the major deposits of this 
material and the calcined product transported by road to 
one of the existing cement qrinding plants in Tema and 
Takoradi. If the calcining plant is to be located at Kibi 
it may also be considered to transport calcined Bauxite to 
a new grinding plant at Kumasi, where it would be mixed 
with clinker or lime from the contemplated new plants at Buipe. 

The use of calcined Bauxite waste for production of a 
lime-pozzolana type of cement is discussed in the following 
chapter. 
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B. Use of limestone for production of lime 

The use of quicklime and hydrated lime in Ghana is very 
limited, which is mainly due to the lack of local industrial 
scale producers. The present practise of construction is to 
use Portland Cement for structures, building blocks and 
mortars. Lime from import or from small scale producers 
is used mainly for white wash of finished walls or for 
various purposes within the chemical industries. 

Although the presEnt consumption of lime in Ghana is probably 
less than 5,000 ~onnes per year, the pc-tential demand is much 
bigger. Different types o' lime can substitute cement for 
a number of applications within the building industry and 
be used to meet the demand for liming of sour agricultural 
soil and for stabilization of laterite for roaa construction. 

The need for promotion of the production and the use of lime 
products is dealt with in many reports by the Building and 
Road Research Institute, covering also the results of trial 
burni&g of lime in small scale updraught kilns. 

Although the small scale and labour intensiv--: production 
of lime may satisfy a substantial portion of the market 
for hydrated lime, there is also a need for somewhat bigger 
plants for the supply of well defined lime products in 
accordance with standard specifications a~1d ~ui~~ble for 
use by building and road contrac~ors, agriculturr. and 
many industries, some of which rely today on the use of 
cement, imported nydrated lime or precipitated calcium 
carbonate. 

A project for construction of an industrial scale lime 
plant at Buipe with capacity 80 tpd of hydrated lime 
or 33,000 tonnes of hydrated lime per year was started 
in 1980, but met with financial and supplier 9roblems 
and was never completed. By now the initial capital 
investment must be considered as sunk, but it may still 
be feasible to reactivate the project and to obtain a 
satisfactory return on a new investment for the financing 
of the erection and commissioning of the plant. 
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The situation of this project is being studied by the manage­
ment of Buipe Lime Company and by the major shareholder The 
Bank for Housing and Construction (BHOC). As it appears from 
the report attached herewith as Annexe VII, the project wi11 
yield a quite satisfactory return on investment, provided that 
the cost of completion is kept within the budget, and provided 
that the Company will be able to operate at the necessary 
break-even point of plant utilization. 

The reactivation of the project is therefore recommendable, 
but it is important to ensure efficient cost control during 
the erection and commissioning of the plant, and to launch a 
lime promotion campaign simultaneously with commencement of 
production. 

In order to insure acceptance of the new lime products by the 
market is is necessary to have a clear product- and ma1·keting 
plan coveri:1g the types of lime products to be offered for sale 
and the expected demands by different groups of consumers. 

As the limestone deposit at Buipe has a rather low content of 
calcium carbonate and holds varying contents of magnesium 
carbonate and oxides of silicium, aluminium and iron, it is 
not suitable for production of a very pure quality of high 
carbonate lime. However, the limestone is well suitable for 
production of a less pure hydrated lime, hydraulic or 
non-hydraulic depending upon the carbonate content of the 
limestone. These types of lime can be marketed as quicklime 
or hydrated lime in bags or in bulk and will be suitable for 
use as building lime, agricultural lime and most other pur­
poses. 

Pure white lime, if needed, could be made by the burning of 
oyster shell from deposits near the Akosombo dam, and sold at 
a premium price. 

Building lime should be priced competitive not only in relation 
to imported lime and lime from small scale producers, but also 
in relation to Portland Cement. However, substitution of lime 
for cement is normally done in the ratio 1:1 by volume, which 
corresponds to ratio 1:2 by weight. The use of lime in mortars 
will th~refore of fer a saving as long as the price of lime 
is less than double the price of cement. 

It should be observed that the BuiP' lime plant is based upon 
the same limestone deposit as proposed for the establishing 
of a small scale cement plant a~ already ref erred to in the 
previous chapter. 
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If it is decided to proceed v~th the implementation of the 
small scale cement plant project as well as the lime plant 
project, these projects should be coordinated in order to 
clarify questions with regard to priorities and timing. 
Furthermore it should be considered to merge the projects 
in order to enable the sharing of a number of facilities 
under one common management. 

Provided that the limestone deposit at Bui~ is big enough 
to serve both project, it may be beneficial to combine the 
projects because of the synergetic effect of joint operation. 
One of the advantages may a better utilization of the limestone 
deposit by the use of dolomitic stone for lime production 
leaving low magnesia material for the clinker plant. 

C. Li~estone for other uses 

Limestone is at present used as aggregate in the production 
of terrazzo floors and terrazzo tiles and for other construc­
tion purposes. However, limestone may also be used together 
with lime - for soil stabilization or for co~ditioning of sour 
agricultural soil. It is recommended to promote these uses of 
limestone, for which waste liMestone fines from the lime 
production will be the natural source. 

II OYSTERSHELLS 

Oystershells are found at a number of locations along a 50 km 
stretch of the lower Volta river between Akuse and Tefle and at 
lagoons in the costal area. The total reserves have previously 
been indicated to be very limited and insufficient for use as 
raw material for an industrial scale production of cement or 
lime. However, information received from local entrepreneurs 
indicates that the reserves may be considerably bigger and 
may hold several million tonnes of shells. 

It appear& that some of the shells occur in beds with a thick­
ness of at least 20 meters and situated well above the water 
level of the river. 

The s~ells are at present used mainly for small scale local 
production of lime and scouring powder, and as an aggregate 
in terazzo floors and tiles. However, they consist of almost 
100 t calcium carbonate and could be used for a numb~r of 
other purposes such as production of precipitated (or finely 
ground) calcium carbonate, calcium carbide and for production 
of white cement. 
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III KAOLIN 

The three major deposits of kaolin in Ghana are located 
at Abandse-Saltpond (Central Region), at Kibi (Eastern 
Region) and at Te.1..eku-Bokazo (Western Region). 

The Abandze-Saltpond kaolin was used for production of 
whiteware and crokery at Saltpond Ceramics Limited until 
production was stopped in 1987 because of liquidity 
problems. The factory has recP.ntly been taken over by 
a new owner, and may soon be recommissioned. 

The biggest of the deposits is located at Teleku-Bokazo and 
is estimated to contain at least 29 million tons of clay, 
mainly kaolin. The quality varies due to veins and zones with 
quartz pebbles and due to yellow staining for the top layers. 
However, an almost white grade of kaolin is dug by hand and 
sold for various purposes. 

The main uses of the kaolin are as a filler in paint, 
paper, rubber, det31gents, insecticides, plastics, 
pharmaceuticals and for the manufacture of ceramics. 

The installations at Saltpond Ceramics include a pro­
cessirag plant for washing, classifying and filtering of 
the raw kaolin, and before the plant was closed in 
1987 it was also a supplier of kaolin to other 
industries. 

The consumption of kaolin by the local industries 
should be promoted by the marketing of specified grades 
for each application, and the potentials of export 
should be studied by comparison of the cost of the 
kaolin from Saltpond or Teleku-Bokazo with the prices 
demanded by foreign producers. 

The present consumption of kaolin in Ghana is estimated 
to be approximately 3,700 tpy, of which about 75 t is 
used by the paint industry. More than 90 t of the kao­
lin is supplied f rore~ the local deposits, but a number 
of other filler materials are still imported. Some of 
the imported materials may be necessary constituents 
in paint or in other products, but other materials 
might be replaced with local kaolin if sui.table grades 
are made available for each type of application. 
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In other Countries kaolin is used for similar purposes 
as in Ghana, and for a nwnber of other purposes such 
as for the manufacture of white cement. Some of the 
Countries do not have own reserves of kaolin and rely 
entirely upon import of this commodity, which is traded 
in different grades in accordance with standard speci­
fications. 

In order to explore the viability of ex~ort of kaolin 
from Ghana it is necessary to study the quality of the 
kaolin in some detail and to estimate the production 
cost of different grades of kaolin for comparison with 
world market prices. 

A preliminary assessment of the viability of local processing 
of kaolin is attached herewith as annexe x. With the 
assumed figures for investment cost and sales prices 
for kaolin the project appears to be profitable, but 
this conclusion is subject to verification of the cost 
figures based upon laboratory analysis of the raw kaolin. 

When estimating the cost of mining and processing kaolin 
from the de~sit at Teleku-Bakazo it is important to 
consider the cost of the precautions, which may be 
needed in order to eliminate or minimize any possible 
adverse environmental effect of the operation. As the 
kaolin occurs in an almost horizontal forestal area and 
in part below the water table, it may be advantageous to 
create an artificial lake with a bucket chain excavator 
or a floating washmill for enabling extraction of the 
material several feet below the water table. 

IV TALC 

Although talc is found in several areas in Ghana, none 
of the occurrences have been found to be suitable for 
large scale exploitation. The known occurrences are at Ajumako, 
north of Mumford, Central Region, in the Pudo area, Upper 
East Region, in the Anum area and between Tsito and Kpuita, 
Volta Region. Local workings for production of crude 
distemper and powder for cosmetics is reported to take 
place in the last mentioned area. 



17 

Talc is also found in the form of talc phyllite in the Nwuku 
stream near Axim in the Western Region. This material was 
previously found to contain too many impurities to be of 
economic importance, but it would be ~.1teresting to review 
the viability of the possible processing of this material 
into a marketable talcum product making use of the latest 
technology. 

The total consumption of talc in Ghana is estimated at 
approximately 500 tpy, the majority of which is imported. 
The biggest consumers are the paint industry and the 
pharmaceutical industry, both of which require talc of 
high purity. 

The aspects of replacing imported talc with local ~aterial 
depend entirely upon the possibility of finding local 
deposits of adequate quality and size. It should therefore 
be considered to carry out a more detailed survey and 
sampling of talc from the known and possible new occurrences. 

CONCLUSIONS AND RECOMMENDATIONS 

The possibilities of promoting the use of limestone, oyster 
shells, kaolin and talc from local deposits in Ghana were 
studied with the following results. 

Ghana has several deposits of limestone suitable for production 
of lime products, construction, composite cement, industrial 
uses and for soil conditioning in agriculture. However, the 
use of limestone for these purposes is at present very limited. 

The limestone deposits can also be used for production of 
Portland cement clinker, but may not necessarily be adequate 
for production of clinker at a cost, which can compete with 
the price on clinker imported from Europe. 

If clinker can be produced locally and delivered to the 
existing grinding plants in Tema and Takoradi at a competitive 
price, it can replace the total of the import. This is a very 
interesting possibility, which has been studied several times 
in the past, but has not so far been proved to be economically 
viable, the main reason being the cost of removing an excessive 
amount of overburden covering the limestone deposit at Nauli 
in the Western Region. 
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An alternative possibility of establishing a local production 
of clinker would be to set up a small cement plant at Buipe or 
at Bonga-Da, both located in the interior of the Country with 
the advantage of a local market protected by the high cost of 
transportation of cement from the grinding plant at the sea 
ports. 

Local production of clinker may also be based upon the use 
of oyster shells from the lower course of the Volta River. 
A feasibility study presented by South Ghana cement and Lime 
Company Lir.ited indicates that a mini-cement plant based upon 
this raw 111aterial and low cost tec.1lnology equipment will be 
feasible and economically viable. This project is a good 
initiative and deserves the attention of investors. 

The total reserves of oyster shells are not known, but may 
be several million tonnnes. If sufficient quantities of this 
material are available f~r exploitation, it may be feasible 
to establish a full sizn clinker producing plant and thus 
eliminate all future imP\,.Tt of clinker or cement. 

It is therefore recommended to conduct a comprehensive survey 
of the deposits of oyster shells for assessment of the total 
reserves available for exploitation. 

Most of the deposits of limestone or oyster shells are also 
suitable for the production of different types of lime. It is 
recommended to reactivate the existing lime plant project at 
Buipe in the Northern Region and to establish small scale lime 
plants in other areas for promotion of the use of lime as a 
valuable substitute for cement within the building industry. 

Kaolin is found in major deposits at Kibi in the Eastern 
Region, at Saltpond in the Central Region and, especially 
at Teleku-Bakazo in the Western Region. Most of the present 
consumption in Ghana is already covered by supply from small 
scale producers in these areas, but it may be possible to 
promote the use of kaolin as well as export thereof by the 
establishing of a larger scale mining and processing plant. 
This could be based upon the recommissioning of the operation 
of the kaolin processing plant at Saltpond Ceramics Ltd. or 
by the creation of a new plant in the Western Region. 

Talc exists in Ghana, but is only utilized in small scale 
local operations. None of the previous studies have identified 
tJCCurrences of economic importance for large scale production. 
However, it is recommended to carry out a more detailed survey 
of the known occurences. 
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The results of pre-feasibility studies for the production of 
cement, lime and refined kaolin are shown in Annexes V to X 
attached to the present report, and are summarized as follows: 

1. The full scale production af cement clinker or ce­
ment based upon the limestone deposit at Nauli in 
the Western Region is at present not economically 
viable because of the high cost of removal of 
the ex~essive amount of overburden. 
Recomr~ndation: Detailed study of the feasibility 
of removing the overburden for access to 25 million 
tonnes of limestone. 
(Reference Annexe V). 

2. A 819flll-scale cement plant with capacity 100,000 TPY 
located at Buipe near the Volta Lake in the Northern 
Region may be viable if based upon low capital cost 
technology and the sale of cement at a price of 
17,500 Cedis per 50 kg bag corresponding to 
100 USD per metric tonne, ex factory without tax. 
Recommendation: Execution of detailed feasibility 
study. 
(Reference Annexe VI). 

3. The rehabilitation of the existing project for the 
construction of a lime plant at Buipe with capacity 
33,000 TPY of hydrated lime is viable subject to 
successful completion and commissioning within the 
budget, and subject to the sale of all of the pro­
duction at rated capacity at the price of 788 Cedis 
per 25 kg bag corresponding to 90 USD per metric 
tonne of hydrated lime. 
Recommendation: Review the costs of erection and 
commissioning of the plant. Prepare rehabilitation 
report as documentation for new financing. 
(Reference Annexe VII). 

4. A mini cement plant with capacity 20,000 TPY located 
near the oyster shell deposits at the lower course 
of the Volta River and based upon low capital cost 
vertical kiln technology is economically viable 
subject to final confirmation of the total cost 
of investment used for the feasibility report. 
Recommendation: Verify basic cost figures and 
proceed with applications for financing. 
(Reference Annexe VIII). 
It is recommended to carry out a survey of the 
deposits of oystershell in order to obtain an 
estimate of the proven and the possible reserves. 
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5. A small-scale lime plant with capacity 3,000 TPY 
of hydrated lime located near the oyster deposits 
at the lower Volta River is economically viable 
subject to confirmation of the cost of investment 
used in the pre-feasibility calculation. 

Recommendation: Carry out detailed feasibility 
studies for a small-scale lime plant to supply 
lime products for the local market and alternatively 
for a larger scale plant for export to other 
West Africa~ countries. 
(Reference Annexe IX). 

6. A preliminary estimate of the cost of investment 
and the cost of production for a kaolin processing 
plant in the Western Region indicates that the 
production of refined kaolin will be viable if 
a high quality of coater type kaolin can be 
produced. 

Recommendation: It is recommended to carrJ out a 
detailed feasibility study based upon laboratory 
and pilot scale testing of the raw material. 
(Reference Annexe X). 

7. Previous surveys of occurrences of talc have ~ot 
identified deposits of industrial importance. 
However, some of the deposits seem to be worked 
by local enterprises. 

Recommendation: It is proposed to carry out a 
comprehen~ive survey to establish if any of the 
known deposits of talc or talc phyllite may be 
suitable for industrial scale production. 
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Annex I 

UNl"rED NA"l'IONS INDUSTRIAL DEVELOPMENT ORGA.NIZATION 

PROJECT IN THE REPUBLIC Of CH-.NA 

Feasibility Analysis Unit for Pre-investment Studies 
at the national lnvestnient Bank (NIB) 

JOB DESCRIPTION 
DP/GHA/87/026/11-57 

Chemical Engineer (cement and lime-based products) 

T.,o months 

l Marc.h 1990 

Accra, Chana 

Purpose of IWOiect- Enable tbe Governaent. tbe llational Investaent Bank 
(ltIBJ and other sponsors to decide ·oo the iaplaent­
ation of Industrial projects thr.icb the establlsb-
11t:nt of a Feasibility Analysis Unit at NIB: this unit 
wil 1 enable NIB and its potential clients to 

DUTIES 

o Identify neu Industrial lnvestaent projects; 
o ASsess their industrial investment potential: 
o Prepare and evaluate tecbno-econoalc feaslblllty 

studies; 
o Appraise the aodemisatlon, dlverslfJ.cation or 

expansion of ellstiag industrial veratures. 
- Build up an inve.itaent portfolio consi•tinc of 

industrial project proposals of an innovative or 
pioneering nature. 

- 5trenctben the capacity of NIB to provide tralnlnc 
and consulting services to laprove Industrial project 
evaluation and preparation of pre-feasibility and 
feasibility studies. 

Under the supervision of the Chief Technical 
Adviser and in cooperation with other 
meabers of the Project tea• the e1pert 
shall conduct a technical study of the 
following ProJect proposals and prepare a 
pre-feaslblllty study to enable the 

Apphcariom and communicarions regarding this Job OtSCtiption should be senr to: 

Pro;ect Penonnel Recruitment Branch, Department of Industrial Oper.Uom 

UNIOO. Vienna lntemational Cenrre, P.O. Sox 300. A-1400, Vi~nna. Autuia 

.... I .. 
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Governaent of Chana to decide on further 
i•plementation priorities. 
1. E3tablistment of saall/aediua scale 

projects for che eEtraction and 
processing for doaestic industrial 
consuaption and eEport of 
(a) Hae stone 
(b) kaoline 
(c) talc 

2. Establishaent of production facilities 
for (a) ceaent clinker 

(b) quiet lime 
(c) calclua carbaonate 
(d) ltaollne and talc based 

products 
In particular the expert shall 

assess and advise on the suitability of 
the available raw and auxiliary 
aaterials. utilities. manpouer and 
other inputs. 
advise on the adcUtiooal or suppleme­
ntary sources for such Inputs 
prepare a technical report outlining 
Cl> equipment. physical facilities, 

raw materials and other inputs 
required. aanpouer needs I 
trainlnc. technoloa. environment 
and vaste aanacement. 

(2) An evaluation of available 
t.ecbonologles briaciac out their 
1181'1 ts and demerits and 
suaestlom "for. adoptloa ID. Ghana 

(3) PrvauctlOD/procea. fl• 
bicbllsbtlng bottlenec:ts and 
problem areas vitb lndlcatlve 
solutions. . 

(4) Any otber inforution of 
particular Importance or 
re1e¥ance ID relation to the 

·proJecu·uoder de.elos-ent or the 
sources .and quality of equipment. 
or other Inputs or.envlroment. 

provide sucb ·otber inputs to the. 
project activities includiQC 
tralnias as uy lie vlthla the 
sphere of bl• c.petence. 

The expert will also be expected to submit a 
report on the f lndincs of hi• a1 .. 1on. 
suuestlons and C098ellts. 

OUALJFICATIOftS ttust hold an advance university ~ in 
the apprapriate area of •peclallutlon and 
•ust possess exter.sive e1perience of 
relevance. 

LANGUAGE English 



BACKGROUND 
INFORHATION 

"-· !.) 

The Covernaent of Ghana places special 
eaphasis on the development of industries 
uhich have a capacity for increasing 

doaestic rest)•Jrce use.Al though significant progress has been 
aade since 1984 the country reaains heavily dependent on the 
flou of foreign capital. The reforas undertaken during the 
past three years should ensure that positive grouth is 
aaintained in the aaJor econoaic sectors during the next tuo 
years. This grouth aust be accoapanied by fundaaental 
structural changes within these sectors in order to generate 
self-sustaining development ~apacity. 

A key role uill have to be played by the developaent 
financing institutions of Ghana, particularly by the National 
Investaent eanlt (NIB). As the foreign exchange constraint.s 
tightened, opportunities for expanding aanufacturing 
investaent uere reduced. The Government has in recent years 
relied on foreign finance as a sourcP. of industrial 
investaent and credit uorth USS 53.S aillion has been 
obtained in 1986 to perait an expansion of industrial iaports 
and to facilitate industrial sector rehabilitation. 

The share of the private sector joint venture firas will have 
to increase in 1989/90. The Governaent's recent eaphasis on 
privatisation is also likely to further increase the role of 
Joint ventures in Ghanaian manufacturing. NIB vill have to 
revitalise its business, vhich was so far confined to saall 
scale production, and vill, therefore, in the short and 
aediua run. continue to depend on its capacity to channel 
domestic finance and foreign exchange allocations to well 
defined, profitable and bankable industrial projects. As a 
step touards this goal.the Feasibility Analysis Unit for 
pre-investaent studies is assigned to the NIB. 



CHANA ~easibility Study Project Annex II 

Travel and Work Schedule 

Post: DP/GHA/87/026/11-57 
Title: Chemical Engineer (Cf!lllellt and lime-based products) 
Name of expert: Mr. Henrik Carlsen 

First half of split-mission: 

Duration: 12 august - 11 september 1990 

12 aug 1990 

14 aug 

14 aug 

15 aug 

15 - 8 sep 

9 sep 
10 sep 
11 sep 
12 sep 

Departure from Copenhagen for travel to 
Vienna, Austria. 

Briefing at UNIDO, Vienna. 
Departure from Vienna for travel to 
Accra, Ghana. 

Arrival in Accra. 

Meeting with Chief Technical Adviser, 
Feasibility Study Project NIB/UNDP. 

Review of previous reports and visits to 
the following Departments, Institutions and 
Entreprises: 

- Geological Survey Department 
- Ministry of Industries, Science and 

Technology 
- Bank of Housing and Construction 
- Ghacem Ltd. 
- Kaolin deposit at Teleku Bokazo, 

Western Region 
- Saltponds Ceramics Ltd. 
- Kpond Hydroelectric Power Station 
- Ghana Export Promotion Counsil 
- GIHOC Paints Co. Ltd. 
- Building and Road Research Institute, 

Kumasi 
- Ashanti Goldf ields Corporation 
- Freedom Chemical Industries Ltd. 
- Association of Ghana Industries 
- State Transport Corpora~ion 
- GIHOC Marble Works Co. Ltd. 

Air travel to Vienna 
Visit to UNIDO, Vienna for debriefing 
Travel to Copenhagen. 
Elaboration of inte~rim repc:Jrt in Copenhagen. 
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GHANA Feasibility Study Project 

Travel and Work Schedule (continued) 

Post: DP/GHA/87/026/11-57 
Title: Chemical Engineer (cement and lime-based products) 
Name of expert: Mr. Henrik Carlsen 

Second half of split-mission: 

Duration: 14 november - 13 december 1990 

12 nov 1990 

13 nov 

14 nov 

15 nov 

15 nov - 2 dee 

3 dee 

4 dee 

5 dee 
6 dee 
7 dee 
8 dee - 12 dee 

13 dee 
14 dee 
15 dei: 
16 sep - 21 dee 

Departure from Copenhagen for travel to 
Vienna, Austria. 

Briefing at UNIDO, Vienna. 

Departure from Vienna for travel to 
Accra, Ghana. 
Arrival in Accra. 

Visit to UNDP Office, Accra 
Meeting with Mr. Asare, NIB, Accra, 
Director, National Investment Bank, 
Feasibility Study Project NIB/UNDP. 

Review of previous reports and visits to 
the following Departments, Institutions and 
Entreprises: 

- Geological Survey Departc~nt 
- Ghana Oil Company LTD., Accra 
- B~nk of Housing and Construction 
- GIHOC Steel Works Ltd., Tema 
- Ghana Export Promot~on Counsil 
- National Board for Small Scale 

Industries (NBSSI) 
- Ghana Natlonal Scientific and 

Technological Information Network 
(GHASTINET) 

- Prices and Incomes Board (PIB) 
- Statistical Service, Accra 
- south Ghana Cement and Lime c. Ltd., Tema 
- Tropical Agricultural Development 

Consultancy, Accra 

Visits to Bui~, Northern Region for 
inspection of limestone deposit and 
Site of lime plant 
Visit to limestone deposit at Bonga-Da, 
Northern Region 
Return journey to Accra 
Preparation of report 
Visit to lime plant at Cacavelli, Lom~ 
Visit to lime and cement enterprises in 
Accra and Tema and preparation of 
pre-feasibility analyses 
Air travel to Vienna 
Visit to UNIOO, Vienna for debriefing 
Travel to Copenhagen. 
Elaboration of final report in Copenhagen. 
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GHANA Feasibility Study Project Annex III 

List of Officials and Maraagement Staff Personnel met 
during the Mission. 

Name 

Dr. G.O. Kesse 

Mr. Abey 

Mr. Samuel K. Asiedu 

Mr. Daniel K. Agyei 

Mr. Tor Nygaard 

Mr. Espen Sandsdalen 

Mr. Bortsi 

Mr. Daniel Amamoo 

Mr. Ocran Humphreys 

Mr. J.A. Villars 

Title 

Director, Geological Survey Depart­
ment, Accra 

Geological Survey Department 

Principal Technical Officer (Geology) 
and Superintendent of Records, 
Geological Survey Department, Accra 

Geological Survey, Tamale 

Deputy Managing Director, Ghacem Ltd. 

Deputy Works Manager, Ghacem I. td. , 
Tema Factory 

Ministry of Industries, Science and 
Te~hnology 

Asst. Director, Prices and Incomes 
Board, Accra 

Consultant, National Board for Small 
Scale Industries (NBSSI), Accra 

Co-ordinator, Ghana National 
Scientific and Technological 
Information Network (GHASTINET), 
Accra 

Dr. J.K. Ocloo Building and Road Research Institute 

Mr. Eugene Atiemo Chemical Engineer, 
Building and Road Research Institute 

Mr. J.K. Ayetey Engineering Geologist, 
Building and Road Research Institute 

Mr. Eddie Imbeah-Amoakuh Execut~~c ~ecretary, Association of 
Ghana Industries 

Mr. S.D. Adisi General Manager, GIHOC Paints Co. 
Ltd. 
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List of Officials and Management Staff Personnel met 
during the Mission. (continued) 

Name 

Mr. Tawia Akyea 

Mr. G.K. Artiso 

Mr. Joseph Anim-Addo 

Mr. K.M. Nkrumah 

Mrs. Maud D.Biney 

Mr. Kwame Kwakye-Mintah 

Mr. J.B. Yirerong 

Mr. Francis w. Tuyee 

Mr. M.A. Odaymat 

Mr. Daniel s. Nashief 

Mr. Nenyi Kow Nkensen I 

Mr. K. Abeasi 

Mr. Henry B. Obeng 

Mr. Ouro-Djobo Samah 

Title 

Director, Trade Information. 
Public Relations and Export Services, 
Ghana Export Promotion Counsil 

Manager, Saltpond Ceramics Ltd. 

Director, Freedom Chemical Ind. Ltd. 

Director, Bank for Housing and 
Construction, Accra 

Bank of Housing ~nd Construction, 
Accra 

Bank for Housing and Construction, 
Accra 

Managing Director, Buipe Lime Project 

Managing Director, South Ghana Cement 
and Lime Co. Ltd., Tema 

Mar.aging Director, B.B.C. Industrials 
Co. Ghana Ltd., Acc~a 

Managing Director, Dunnia Lime In­
dustries Ltd., Tema 

Production Manager, Ghana Steel 
Works, Tema 

Managing Director, Ghana Oil Co. Ltd. 
(GOIL), Accra 

General Manager 
(Operations/Marketing) 
Ghana Oil Co. Ltd. (GOIL), Accra 

Chief Consultant, Tropical 
Agricultural Development Consultancy, 
Accra 

Chef Division Operations, Centre de 
la Construction et du Logement a 
Cacavelli, Lom6, Togo 
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List of Officials and Management Staff Personnel met 
during the Mission. (continued) 

Name 

Mr. Yaw Osai~-Maafo 

Mr. Asar~ 

Mr. George Quartey 

D. J.M. I. Sait 

Mr. M.N. Kumar 

Mr. Adolf Tauchmann 

Mr. Antti Ahonen 

Mr. C.R.S. Nguefack 

Mr. Thomas Bergklau 

Title 

Managing Director, National Invest­
ment Bank 

Director, National Investment Bank 

National Investment Bank 

Chief Technical Adviser, Feasibility 
Analysis Unit NIB/UNDP, Accra 

Metal Wire Industry Consultant, UNIDO 

Rubber Industry Consultant, UNIDO 

Market Study Consultant, UNIDO 

Assistant du Directeur, l'ONUDI, 
~. Togo 

Programme Officer, UNDP Accra 
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GHANA Feasibility Study Project Annex IV 

List of References 

Kesse, G.O. 
(Geological Survey Dep.) 

Management Development 
and Productivity 
Institute (MDPI) 

Department of Geology, 
University of Ghana, 
Leg on 

Building and Road 
Research Institute 
(BRRI) 

A.A. Hammond (BRRI) 

N.S. Bawa and 
E.T. Bartel-Kornacka 
(BRRI) 

J.K. Ayetey and J.O.Gogo 
(BRRI) 

BRRI, Kumasi 

National Investment Bank 
(NIB) 

National Investment Bank 
(NIB) 

National Investment Bank 
(NIB) 

The Mineral and Rock Resources in 
Ghana, 1985. 

The Preliminary Market Study on 
Industrial Minerals in Ghana, 
May 1989. 

Preliminary assessment of Industrial 
Mineral Resources in Ghana, 
July 1989. 

A Feasibility Study of Manufacture 
of Portland Cement in Northern 
Ghana, April 1977. 

Flexural and Compressive Strength 
Properties of Bauxite-Waste 
Pozzolana Cement Concrete, 
May 1979. 

Production and Use of Building Lime 
in Ghana, June 1964. 

Lime Production from Typical 
carbonate Deposits in Ghana, 
November 1973. 

Construction Materials Manufacture, 
October 1974 (Volume 4 of "Actions 
to Achieve Cost Reduction in Public 
Construction Sector") 

Market Report Limestone Based 
Clinker and Cement, April 1990 

Kaolin Market in Ghana, July 1990 

Market Study Talc (Draft report 
August 1990) 



Annex v 

Cement Plant at Nauli (West Cement) 

Pre-feasibility Analysis Date: 21 dee 1990 

Project: Cement Plant at Nauli (West Cement) 

Products: Portland Cement 

capacity: 1200 TPD or 400,000 TPY 

Type of plant: 4-stage preheater plant 

Location: Near the major limestone deposit at Nauli in 
the Western Region. 

Assumptions: Complete cement plant with necessary, but not ad­
vanced control equipnent, and with additional equipment for 
the removal of 3.5 tonnes of overburden for each tonne of 
limestone. 

Source of cost estimates: RC-Consult 

Summary: 
The pay-back period of 8.4 years indicates that the project 
is not viable. The profitability depends very much 
upon the estimated figures for cost of production, and 
especially upon heavy costs of extraction of the deeply 
embedded limestone. Any further analysis of the viability 
of this project should therefore begin with a study of 
the feasibility of using new technology for removing the 
large quantities of overburden at an acceptable cost of 
operation. 
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1. capital expenditure. 

Rate of exchange: 1 USD • 350 Cedis 

Item Local Imported 

aill.C. 'ooo $ aill.C. 'ooo $ 

Land 280 800 
Site preparation 630 1,800 
Struct.+Civil Eng. a 10,050 28,700 7,180 

--- do --- b 
Incorp. fixed assets 

a 
b 
c 

Plant equip. a 4,092 11,690 46,750 
--- do --- b 410 1,170 4,675 

Aux. & service 252 720 720 
Pre-prod. exp. 344 984 3,936 
Inventory 1,120 3,200 

Total 49,064 63,261 

Source of Finance: 

Equity ••••••••••••••••• : 32,325,000 USD 
Loan (10 t incl. charges): 80,000,000 USO 

Depreciation Rate 

Structures ••••••••••••• : 5 t 
Plant equipment a •••••• : 5 t 
Plant equipment b •••••• : 25 t 

·rotal 

USD/year 

1,794 
2,922 
1.461 

6,177 

Total 

'ooo $ 

800 
1,800 

35,880 

58,440 
5,845 
1,440 
4,920 
3,200 

112,325 
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2. Production Cost. 

Rate of exchange: 1 USD - 350 Cedis 

Require11ents Unit 
ltell 

cost Total 

Units/year Cedis s 'ooo S 
Oyster shells nil 0 
Iron Ore 4,000 MT 35 140 
Gypsum 16,000 MT 25 400 
Paper bags 8.0 million .294 2,350 
Fuel oil 32,000 MT 286 9,150 
Electric power 52 aillion KWH 3.00 .00857 450 
Manpower 500 man-year 350.000 1,000 500 
Maintenance, repair 1,100 
Spare parts 1,500 
Consu.eables 2,000 
Factory Overheads 400 
Adil., labour 200 

non-labour 100 
Marketing, labour 100 

non-lab~ 200 

Total 18,590 

3. Sales Price 

The income f rOll sale is based upon sales price 1400 Cedis 
per 50 kg bag of cement ex factory and without tax. This 
corresponds to 80 USD per metric tonnes. 
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4. Pay-back Period 

Rate of exchange: 1 USD "" 350 Cedis 

I tea 

1 Cost of investment 

2 capital interest 

3 Depreciation 

4 Subtotal (2 + 3) 

5 Factory Cost 

6 Total Production Cost (4+5) 

7 Income from sale 

8 Gross Profit (7 - 6) 

9 Income tax 

10 Net profit (8 - 9) 

11 •pay-back Profit• (10+4) 

Simple Pay-back Period: 

Cost of investment 
SPP • • 

Pay-back Profit 

Local 

'ooo $ 

49,064 

112,325 

13,410 

Imported Total 

'ooo $ 'ooo $ 

63,261 112,325 

8,000 

6,200 

14,200 

18,590 

32,790 

32,000 

- 790 

0 

- 790 

13,410 

• 8.4 years 

Simple Rate of Return on Cost of Investment: 

NP + I 
SRR • 

K 
x 100 • 

- 190 + e,ooo 
112,325 

x 100 • 6.4 ' 
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Annex VI 

Cement Plant at Bui~ (Lake Cement) 

Pre-feasibility Analysis Date: 21 dee 1990 

Project: Cement Plant at Bui~ (Lake Cement) 

Products: Portland Cement 

Type of plant: Complete cement plant based upon low capital 
cost technology plant with the necessary but not advanced 
control equipment. Rotary kiln plant with a ~inimum of 
structures, storage capacity and mechanization. 

Capacity: 300 TPD or 100,000 TPY of Portland Cement. 

Source of cost estimates: RC-Consult 

Computation programme: COMFAR 2.1 

Summary: 

The COMFAR computation indicates IRR • 16.5 t. 
This is a quite low return on investment and may not 
suftice to make the project viable without special 
benefits such as low interest loans or a tax holiday. 

However, the viability may be improved if the costs 
of investment can be reduced for example by the use of 
a vertical shaft kiln type of plant. It is therefore 
proposed to proceed with a detailed fedsibility study. 



------------------------------------------------------------------------------------------------------------------------- ((t;flil 2.1 

~le C8tnts .......... 
F~s1b1l1ty Study 

l )tir Csl t1f c~t!"uct 1or1, 15 ytirs c-f rroctJChl"I 
currency c~ti's1or. rctes: 

foru9'1 currency l ..-.1t = l.llOO(l ..-.its acc°"1tir1~ currency 
l()l"'..il curre'ICY I 1r11t = 1.00&0 161its c::cW'"ltlng curnr.:y 

ilCCDl'lhng currency: US Delius 000 • s 
·-----------------------------------------------------------------------------------------------------------------------------------------

Total initial investment wing cmstruct1or1 phiSt 

f ue!i 1sstts: 
current i!.~5: 
totcl asuts: 

27120.£.& 
8(10.00 

2'792v.&0 

SE-.584 4 forti9'• 
O. 060 l fort I CT• 

54. ~.') 4 fC.,.tl9'• 

----------------- ------- -----------------------------------------------------------------------------·----- -· -------------------------· 
Source of funds cl.lrir.g ce<.struchor• phiSt 

"'1ly • 9f'il'.;5: 8"0.00 O. 066 4 forti9'• 

forei9'. lc.i115 : 14Ctfl.6l 
lcaris : 4l=:O.f!O loca;. 

totil ,,~: ~20.00 ~2.5~~ 4 fortl9"• 

--··-------------------------------------------------·---------------------------------------------------------·-------------------------
Cc-shflow from oper c.t:. i . .,.-.s 

I 'I 3 .. \'or: 
aperating costs: 3049.39 4261.18 4584.9$ 

dlpreciatiori . 215~.42 2219.42 2219.42 . 
interest 2570.l~ 244l.91 ~30.14 

------------ ---------------------------~ ------------
pr~ion costs 7784.98 Si67.4l 9034.54 

38.79 l 35.53 l 34.02 I thtrti.'lf fort1~• 
tot.i I 5i Jes W60.~0 9000.00 10000.00 

9"055 inco:t 
net ll'CCIM 
ast. bilar.ct 
ntt ashflc111 

-17'4.98 
-1794. 98 
-749.38 
2211.30 

Net Pr~ V•lut at: 20.00 I = 
lt..49 ? 
15.~ I 
19.90 l 

Jntetnal bte of ReW.n: 
~n on MJ1tyl: 
Return Ort "-II ty2: 

121.59 
ln.s~ 
769.99 

4708.5£. 

-4241.97 

955.4& 
C)SS.4~-

159£.43 
5378.2j 

·-·-------------------------------------------------------------------------------------------·------------------------------------------
Index of Schedules proclxed t;y WfM 

Tot.ii 1n1t1•l 1r.west81nt 
lotal 1rwnt.w.t u1nv procl;:l1or1 
lot.I prc4lct1on C'5tS 
lt:.rkln1 Cff atil r11;nr...,.tt 

Cist.flOll TibltS 
hoJKted ~lar.r.t 
Ntt 1nc011t sut.tMflt 
SorJrce of f1nit'~t 



-------------------------·········---····------------------···-·····--········----·------·-·········---------------·····················-·······················-· 

Tot.a 1 In it. i al I nves t.ment. iri US l>ol lus 

, .. , ... . . . . . . . . . . . . . 
FuH invHtMnt costs 
LW, site Pf'IPUitlCfl, Cit\'tltiPMnt. 
9u1ldi""5 and CIVIi ~ks • • • • • 
""x1li1ry ind str\'lCt f1cilit1es • 
lncorr-vr1ttd fixed usets ••••• 
Pl1r.t udlintry u.a equiPMnt. , • • 

Toul fixed invtstw.t ccisis •••• 

Prt·Pf'~ll" c~1u: exPtriditurts. 
htt MC.rklnt CiPltil • , , , • , 

T't•l 1nit11l 1n~est11nt costs • • • 

Of 1t iortiCJ"l, in :-; •••••• 

1990 

6SO.OOO 
8970.000 
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Source of Finance~ construction in l.iS t-o!h:s 
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Cash flow Tables .. construct-ion rn 1_;5 C··:oilir'i 
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Annex VII 

Bui~ Lime Project 

Pre-feasibility Analysis Date: 21 dee 1990 

Project: Rehabilitation of Bui~ Lime Project 
(Previous investment assumed sunk) 

Products: Hydrated Lime 

capacity: 100 TPD or 33,000 TPY of Hydrated Lime 

Type of plant: Complete lime plant with quarry equipment, 
crushing plant, rotary kiln with preheater, hydrators and 
auxiliary equipment. 

Source of cost estimates: Buipe Lime Company Ltd. 

Computation programme: COMFAR 2.1 

Summary: 

The internal rate of return IRR • 26.6 t would be 
acceptable for most projects, but may seem low for 
a rehabilitation project taking into account only the 
new investment. It is therefore proposed to study the 
cost figures for the erection and the commissioning 
of the plant in detail and endeavour to reduce all 
cost to a minimum. This could possibly be achieved 
by the allocation of a larger portion of the work 
to execution by local labour. 
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.. ipe Lill! Coapany Ltd 
12.12.~ 

lerise:I Feasibility Study 

l JHr(S) of construction, 15 Jell'S of prodgction 
carreacy couersioo rates: 

foreign currency 1 unit = 
local currency 1 unit = 

Keounting currency: 1000 liSI 

1.0000 units acccunting currency 
&.0000 units accountioi currency 

·----------------------------------------------~---------------------------------------------·----------~---------------------------· 
Total initial investment durin& coostructioo pbase 

fixed assets· 
current assets: 
totll assets: 

3270.00 
0.00 

3270.00 

43.884 I roreip 
o.ooo I fi>reicn 

43.884 I Coreip 

·------------------------------------------------------------------------------------------------------------------------------------~-
Source of funds during construction pbase 

equity l grmts: 
f oreip lOclAS : 

880.00 
1000.00 
lil00.00 
2880.00 

25.000 I foreign 

lotal lOclAS : 
total iunds : 42.J6l I foreip 

·-----------------------------------------------------------------------------------------------------------------------------------------
Cashf low from operations 

fear: l 2 3 
otieratin& costs: 1491.90 1885.05 2003.00 
depreciatiOA 336.00 336.00 336.00 
interest SIJ.il 4i7.66 460.49 

---------------- ---------- ---------- ------------
production costs 
thereof f oreip 
total sales 

cross incote 
net inco1e 
cub balinee 
net c:asnnov 

2341.S4 
16.60 I 

1800.00 

-541.S4 
-541.54 
-348.36 
264.17 

Net Present Ydue It: 
lnt!fnal hte of Return: 

26.00 I : 
26.58 1 
19.40 1 
27.68 I 

Return on equi tyl: 
Return on equity2: 

2708. 71 
13.55 I 

2700.00 

-8. 71 
-8.71 

209.lS 
800.21 

68.26 

2799.49 
12.JJ 1 

2970.00 

170.51 
170.51 
393.lS 
962.511 

·------------------·-------·---------·---------------------------------- -------------------------------------------------------------
Index of Schedules produr.«f by O.iftPil 

toul initi•l invest1e11t 
toul invesuent durir.c production 
Toul pr•tion costs 
Yorll:inc C.pit•I requireMftts 

cuaf lou Tibia 
Projected &ll1nce 
let incote state.:ent 
Source of fin•ftee 



-----------------------------------------------------------------------------------------------------------------· 

Total Initial Investment in hiOO U5' 

·iw. . 

fi1-:d iD\'eSt91?1lt coses 
l..100, site preparati'XI, develO(lRllt 
•ildincs iDd ciwil llC'lris . . 
Au1iliary iDd service fa.;ilities 
l~rporated ii1!:.J asseu . 
Flant aachioery am equipaent . 

rotai ii1ed ir.'l:St.!ftt tens . 

Pre-prcriuction capital ei~<Sii tures. 
Net wrtinc capital . . . 

roul initial inv.:stElt costs .. 

0£ it foreign, in S . 

lm.1 

u.CGV 
500.000 
100.GU<i 
l~O.Ollil 

20.:tO.iilhl 

2/BiUlUIJ 

23@.000 
O.IMl 

3010.000 

43.lSS 

1990.2 

O.&UU 
O. OOil 
O.ilOO 
o.uoo 
O.OOil 

260.000 

Sil.000 

-----------------------------------------------------------------------------------------------------------------
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Total Current Investment in 1000 USS 

le.tr . . . . . . . . . . . . 

f iied investRDt CllSts 

Land, site preparation, developet 
Buildicgs ar.d civil wurks . . . . . 
Auzili~ry and service facilities 
lncor(.'Orat::d fii!d assets . . . 
Plant, uchiaery and equip:aent 

i:>tal fized im~Uent costs . . 

Preproduction capitals ezrenditures. 
Working c.tpital . . . . . . . 

Total current investaent costs . 

ui it foro::ign. : . . . . . . 

19il 

0.000 
0.000 
0.000 
0.0011 
O.OllO 

0.1100 

o.ooo 
d.927 

lfl. 927 

o.ou11 

1~2 

0.000 
0.000 
ll.000 
0.000 
0.000 

0.000 

O.llOO 
1~.733 

14.733 

0.000 

1993 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 

0.000 
4.420 

4.420 

0.000 



11:· ... ·· ~ ~ .,; .··.~--··.... . 
l•l,l+-i.l ~~ .! 
' l'.'-6\: · 'lf;i;. ' ' ,' I ")I ' 0: I 

..;: ' ' - ~,, . ~ - •I 

---------- --- ----·--------------------------···· · '" ·--.~- iY l 0 I~ :: f"' ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~· ... ; .•. ..: I I_.,, I~-'·\ 
To ta l Production Coa ta in 1000 USl ••••••••••••••••• CCHFAR 2.1 ·HATl~NAL lltVESTHENT BAllK, ACCRA, GIWIA ····-

Y~r .•• 

l of ru. c•~acltr 1sinale produ~tl. 
h11 uteri•l l ... 
llt~r n11 uteri•ls 
Utilities .. . 
E~o ...... . 
LlLUr. dlr~t .. . 
P.~Jir, uint.,,1Unc! 
3p.r-:s 
F~ t.lrJ cv.::rhei'ts 

rJ\:tory ,;•,sts .. 
Adlinistnfr:! .;ver~Ji 
11.:lir. t~•ts, ules 1l)f distribution 
Dirt!Ct ccsu, ules ind distribution 
~reci1ticn .. 
Fininti•I CllSll .... 

illUI prc.Ju~tion ~;ists . 

:·.1Sts ~r ~nit I sincle prcduct I 
~f it foreicn. : . 
vf it vuilt>le,1 . 
roul l•t..lYr ... 

1991 19~2 

61l.6il6 90.909 
0.000 0.000 

160.ullO m.ooo 
l6.667 40.0110 

m. 1sa e&l.636 
Z73. 00il 273.uuil 
ldl.4H tH.:o18 
50.uilO Sil.OilO 

US.000 225.000 

··-··-·--··---· ................... 
... ~1.~l 13aS.u5S 

ii.ODO 0.001) 
0.000 0.000 
0.000 u.0110 

lli.000 lJ!i.0110 
Sil.ill 487 .656 

............................ ....................... 
l341. Sl6 2708.711 

1::11:111:u11:11s 1111:1::1a111:a 

117.017 9o.m 
16.S9S ll.5•6 
ll.S8l 43.543 

273.000 273.1)~1) 

1993 1994 

100.000 100. 000 
0.000 0.000 

264.000 264.000 
44.000 44.000 

9)0.0ilil ~5\l.000 
27J.001) 273.000 
uuoo 197. 000 
SO. llllil SO.llOO 

225.000 m.0110 
........................ .................... 

2003.000 2003.000 
0.000 0.000 
0.000 0.000 
0.000 ~.000 

336.000 336.000 
460.486 4ll. 791 

........................... ........................... 
2791Ua6 2770. 791 

1::1a1111:11::1 1:2111111111111 

84.8)) 83.9&3 
12.m 11.678 
46.344 46.824 

273.001) 273.000 

199S 1996 1997 1998 19?9 2u~O 

100.000 100.000 100.0uO 100.000 100.000 100. 000 
0.000 0.000 0.000 0.000 0.000 0.000 

264.000 m.ooo 264.000 264.000 264.000 m.o~o 

44.000 44.000 44.000 44.000 44. 000 44.000 
950.000 950.000 950.000 950.000 950.0uO i50 •lliO 
273.000 273.000 273.COO 273.000 273.000 27J.001) 
197. 000 197.000 197 .000 197 .000 m.ooo 191 UVi 
S0.000 S0.000 50.000 Su.DUO 50.00·J ~·>. o~o 

225.000 m.ooo m.ooo m.ooo 225.000 225.000 

--····--------- ......................... ..................... . ...................... . ................... .. ................... 
2003.000 2003.000 2003 000 2003.000 2003. 000 2001. ooo 

0.000 0.000 0.000 0.000 o.oco u..JOO 
0.000 0.000 0.000 0.000 0.000 0.000 .J1 
0.000 0.000 0.000 11.000 0.000 O.llCIO 

-_r, 
316. 000 229.000 229.000 229.~00 229.000 25 .000 
401. ISO 368.025 JJI. 72& 29t.l76 m.m l93.72J 

......................... ........................ ....................... . ....................... . ................. .. ..................... 
2720. 150 2600.02S m3. 726 2523.JJ6 2477.853 2221.m 

:111111111111:11 ::1111111:1:111 111111111:;s1111 1111111111r1111 1111:1111111111 :11n111111::1r 

82.m 78. 789 77 .689 76. 466 7S. 086 67.m 
10.m 10.010 9.30& 1.5% 1.eeo 2.692 
47.696 49. 900 50.606 5t.m S2. 360 58. 3 i& 

273.000 273.000 273.000 273.000 213.000 m.ooo 

...... ............. ---------·-··-·------·--·· ---- ....... --- ........................................................................................................... ----· ........................................................ -.................................................................. -... -........................... -........... . 
Bulpe Llae C"p1ny Lt~ •· • :~ lU·: 
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-------------------------------------------------------------------------------------------------------------------

Total Production Costs in l~lhl U.)J 

1~ ... 

~ oi r.~a. capacity tsinile prcd~ctJ. 
i.l:. utcrial l . . . . . . . . 
utner ra11 uterials ....... . 
Utilities . . . . . ...... . 
tn.:rp ........... . 
Labour, direct ....... . 
Repair, uintenance . . . . . 
~pares ........•.. 
factory overheads . . . . . . 

iictory costs . . . . . . . . 
.Adainistrative overheads . . . 
lndir. costs, sales and distributicn 
Direct custs, sales and distributfon 
ilepreciaticn . . . . . 
financial costs . . . . . 

total production costs . . 

Costs per unit ( sinile product I 
iif it foreip, 1 . . . . . 
uf it variable,! ......... . 
Total l;l:our . . . . . . . . . . . . 

201il 

100.000 
0.000 

21i4.000 
IM.lhlu 

950.000 
273.000 
197.000 
S0.000 

225.000 

--------------
2003.000 

0.000 
0.000 
0.000 

25.UllO 
lll.158 

------------
2161.158 

============== 
6S.4~ 

1. 7S4 
60.0J3 

2n.ovu 

2il02 

100.000 
O.Ow 

34.0uu 
44.liW 

CJSU.000 
273.0GO 
197.000 

SO.O\iO 
225.000 

------------
2ihl3.000 

O.OllO 
0.000 
0.000 

25.000 
6l.82l 

--------------
2099.823 

=============== 
63.328 
0.773 

62.082 
2i3.wo 

2003- s 

100.000 
0.000 

2.~.000 

44.000 
9511.000 
273.000 
197.000 
50.000 

225.000 

--------------
2003.000 

O.ill.'O 
0.000 
0.000 

25.000 
0.000 

------------
2028.000 

------------------------------
61 ~SS 

O.WG 
63.Cj74 

273.000 

-------------------------------------------------------------------------------------------------------------------
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Net Working Capital in 1000 USi 

iear . . . . . 1991 l'N2 1993 1994-ZOOS 

Covera:e . . . . . Ide ::oto 

Wr'rent assets ' 
Acccunts receivable . 1 .160.ll ll.1'116 5.llci 5.504 S.504 
Inventory and 1aterials • hi 13.9 13.4il7 ill.lll 22.122 22.122 
Eoergy . . . . 10 30.0 15. Cjg] n.~ '6.:;a9 3.Ja~ 
Spares . . . . . 9i) ii.O 12.SOO 12.SVil 12.500 12.500 
Wort in progress . . . 7 51.:. Rw:j J&.os.:. JIJ.i'6i 38.947 
finisbo!d prod~ts . 7 51.it 2i.GV9 JO.tis.. 38.947 J6.:j47 

Casb in h.UIJ . J6il.u l.lilb 2.;;;1 2.ii6i 2.061 
Total c.urrait i5$c?ts . . . 100.090 137.lil4 1"6.Sl9 i'<o.SJ1 
Current liabilities and 
jecCUDts payabl~ . .. . . 15 24.ll 02.163 1a.~ BJ ... sa 83.458 

--------------- --------------- -------------- ---------------ilet vorking capital . . . . . 43.:jlJ 53.Ctil 63.081 63.081 
lncruse in wrting capitai . . •3.927 14. 73.l 4.420 iJ.000 

llet wrting capital, loal . . . u.rm Scl.061 63.081 63.081 
llet uorlting capital, fcreign il.OiJO O.OilO O.GOO 0.000 

Sote: Ide = 1ini1ua days of covera&e ; coto = coefficient of turnoYer . 
--------------------------------------------------------------------------------------------------------------------



SS 

Source of Finance. construction in 1000~ 

le.tr ............. . 

E;aity, cr-~irar1 .. 
~~uit7, pr~~~e. 
51::.si.iies, grar.:s • 

Le.so i\, for~i4" 

~~ 2, f,jr'!i"1-. 
Win C, i.:r=i~ 
~a;. A, 1o~i ... . 
l~ S. :ccal ... . 
La:r. C, ~0'3l ... . 

I:.t.:~ l!ldr. ....... . 

Curr:.~~ lia~ilities 
Bar.k o·;::rdr a: t .... 

T~tal iwxis ...... . 

liiil. l 

a&ll.Wii 
O.ilOU 
ii.OW 

lU\;11.WJ 
O.OOI> 
u . .ii;J 

1000.00~ 

o.eoo 
0.000 

,.ooe 
llU.OG-J 

jUlO.OOU 

H-10.2 

il.000 
O.lluil 
O.fr\iti 

O.Ollu 
0.000 
O.OC'J 
O.liCO 
0.000 
'-''~lj 

o.ooc 

~-6'C 
:60.cjOO 

260.0Cii 

--------------------------------------------------~---------------------------------------------------------------· 

----------------------------- -
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C> ... 

... ... 
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ggg 
OC>C> 

000 

ggg 
C> OC> 

OC>C> 

C> C> C> 
ggg 
000 

C> C>""' 
C> 0 0 
0.,,. C> 

"=""'Ct C> 

C> C> C> ggg 
ODO 

-.oov.oo 
f""'ll00-00 
~OC>_,,00 

~00~00 
~ :;: 

P'IOO,....OCI 

~gg~gg 
...;oo~oo 
~ ~ . 

r'll00 .. 00 
r100-o"'::>' 
r"IOC>C>Or:> 

,..;00000 
~ . 
.,...Ct"="-C>O 
r'l<e"'Q.,..00 
... ..,0-00 

...i00.000 .,. ~ 

P'ICtO•OCt 
""'OC>~OC> 
.... Q Ct ... Ct 0 

r"ioo....:oo 
-!' ~ 

::: g sq;: g g 
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~009400 

... .... 
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00 
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00 
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00 
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00 
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'.?: 

-... . 

~ ... .. .... . 

;;; .... 

:· . . . . 

_. ... 
z: .., 
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~ 
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c 
0 ... ., 
0 
:J ,, 
0 
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Q. 
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"' c.. 
0 
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0 
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'!! 
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Cashflow Tables. construction in l~U~ 

"iear . . . 

Totai 'asil inil\}11 .. 

ii~ial r~r~~ . 
.ial:s, ~t oi w . 

ioui ush cutflllll .. 

Total iSSets . . 
ll(.eratiag costs . 
Cost oi ii!WDl:e . 
lepapent 
C;lr;orat~ tax 
iiivi~ paid . . 

3urplus l dief icit I 
CUl&iat!d C.1Sh biiance 

lnf lov, loc.ai . 
IA&tf iOV, h:.i:al . • . 
3urplus l Clefojt I 
Inf l.;:., forei&n . 
Outflou, iorei"1 . 
~plus I deficit I 

ilet c.aslU illll • • 

liiV.l 

o.uuu 
--------------- ---------------

3010.UOO 

--------------- ---------------
lS80.U<le 

0.000 
130.0W 

o.wo 
0 .lk."lV 
li.000 

-1.10.0011 
-130.000 

l&&0.000 
17;i5.WO 
-:t5.0\N 

1220.oov 
llOl.000 
-85.000 

-28S·J.livu 
-isau.wo 

0.000 
l'l_i)Oi) 

2illl .OUC 
I) .t)JoJ 
0.000 
0.000 

-260.Wli 
-390. 'iUO 

0.000 
lJO.llVCI 

-llO.ll~O 

l.u.;u 
130.000 

-130.000 

0.000 
-:?SSu.C-00 wJUl.itE:d net cashil\111 

---·----------------·----------------------------------------------------------------------------------------------



' 
•. ~·. "-f··~ ~~. 

1•1f++ .. t.C J.ri-1J ·'' • 
'•I·~· ·•· .- ... ·~·· ·:: 
-.;1,.'•-'1". J·, {. f 11 11'•I11) 
·~~.-~.I-" ·- I I I I '1 \ 

' • I I If I '•, . 

_ ••••• _ ••• _ •••••••••• _ .................................................................................... • • ••• •• • •• ••••• •• • •• •• •••••• ••• ••••• • •• ••• •• • •• •• • • • • • • • • CCIVAR 2.1 ·NAflOHAL INVESr~L~T IAHK, mu, ;1t4:1A ..... 

Caahflow tables, product ion 111 10011 USS 

i<Nr ...... ·~· 
199l 1993 1994 1995 19% l'H7 1998 19'19 2000 2u~I 

t.n•I cisb i11i '"" 180~. lil 2716.lll 2974.914 2970.000 2970.0110 2970.0011 2970.000 2970.001) 2970.000 2'170.0041 im ·i·.ll 

......................... .................... .. .................... ...................... . ................ .............. ........ ................. . .............. .......... ...... . .............. ................. 
flMneill resources . 62.163 lfl.381 4.914 0.000 0.000 0.000 0.000 0.000 0.000 o.m ~ ~··~ 
S.lts, r.el or tu . ISt>l>.000 2700.000 mo.Ol)O 2970.0110 2970.000 mo.o~o mo.ooo 2970. 000 mo.ooo 2970.001) mo.v·JO 

r J: ti cull ou:fl~11 . ~iall. S26 2Sll7.llli l~a.s;~ mo.m ma.867 2507.2410 2485. SlJ hoUli6 mt 200 2•~0 m m&.m 
........................ ......................... . ..................... ...... ........ ........ . ...... .......... .. ................ • ................ I ······-········ .. .............. . ............... ................ 

tot•l UHU .. 106.0~.> JI. llS 9.m UOO 0,0.)0 0.000 O.OllO 0.000 0.000 u~~ ~ .;i~ 

1.S'!Ulin& tcs:s . h~a.wl 188S ~)5 ZullJ.1>1)0 2llul. v•j•) NOl.UllO 200J.01)1) 200). Ul)ll 2003 .000 21101.000 2~.i1 v·i» ~;·,J 'J~•l 

.:c.sl )l fiMllCt . m.m m.~so 4641.~d• 431. 791 411.150 368.m m.m m.116 m.m 11J.72l I JJ 1~8 

k~yaenl .. ;a. -illO llll.211) Ill!!. 714 llS. 742 1'!4. 7•6 IJ6.175 m.801 lo~ 00 19).)47 22). 9IJ .6~ N~ 

.:c.rF'.Ult lll ... !1.000 0.000 0.1)111) O.Ollll O.OGO 0.000 0.000 Q.oJllO 0.01)0 l).~1;1) oJ.Ovll 

t.i1i'1~nu ~i.J .. ll.\rj.J O.li~ll 11.111111 0.41410 0.000 0.0111) 0.1100 0.\IJO O.liuO ~. •iu•J \i U'1',/ 

~rplus I deficit i .J.3. J63 ~O·U-s m. 330 -1~. -01 441. Ill ol(l2. 81)oJ ~84. 4117 S~o. 11- m.soo ~-~. ·67 ) 11 I l• 
,.. . ' 

..:11111l•tN tull .,.I~• -7JS. l6l -m.111a ·IJS.618 m.m m.'iu 1187. 7flJ 167U29 ~17U63 me. 10 J~SS. 6J~ J,~; ]II} 
'.) 

Inflow, 1.)1.•1 ... 1a6U6l J716. lei 297-. 914 2~10. \)0•) l9ill.OllO WUOI) !~71).U•)IJ 291·1 ·ldoJ HN.Ollll 2~ ii). O~·J .1: J. Oo:u 

wtil.11, IC;:•I ... 1tm.~M 21~./9i .:~clU51 221u10 WU16 2277.6111 2277 .11111 W7.0l6 2277.617 l~ 77 611 i. · 1 oao 
3111pbJ I Jtfl•;ll I ·lll.•47 52s.m ~61. ·:,0) 6~2.3e4 li92. J84 692.384 HZ. Jt• 6~l.lh m.UJ rn.m o1! Ja~ 

lnfl.:.11, forielc11 . 11.llliO O.Olill il.vllO 0.4100 0.1100 0.0011 O.Gllll Q.olilO O.OuO oJ.1)00 0. }oJ•l 

~~tll011, f~reic11 .. JlUll llUSll 29U8l 272.917 lSI. 250 229. 58J 201. 'ii 7 186. l50 16U8l I ~l.911 llU~·j 

3111 plus I ~lit i l I -JJU17 ·l16.2SO -::oi •. ~al -212.m ·Ul.250 ·229. S8l -201.m ·1911.250 ·16U8J ·IU.m ·Lil. HO 

:ltl cuhllu11 . . . MU1il soo.m 96l. SdO 967 .0011 967 .ilOO 467 .000 967.UOO 9o7. ooo 967.000 *'. o~~ :,;,7 ·i·)~ 

:11111lJlt-J ncl 'ulli h.;1 ·Z61S.9l0 ·1915.613 .85).0)8 Ill. 96l 1080. 962 2047 .962 3014.902 398U62 4941. 962 sm.m ;;;e~ ~l 

............................................................................................................................................................................................................................................. _ ...................................... . 
~ i pt Li :e .:~ap•n1 Lld 



-----------------------------------------------------------------------------------------------------------------------

Cashf low tables. production in lwv 11.5£ 

·1~r 
~ .... ,, Z~i3 :uu,. Z:JIJS ........... 

ta:.l ush infi;iv ZiiiL'lw 2;;11.u;.~ 2iiu.w•i ~:iill.000 

--------------- --------------- --------------- ---------------
firwLial rCSGlir'~ . u.wu •i.lil:-U o_~,, .. ; il.ulhi 

Siles. r..::t oi tu z-m.u,:-v 2;:11.:r;J !ji·l.GOO zm.uoo 

Tl.ltii cisb cutil~ . l37i.2ij1 .ZWl.INJ 2flll3.iiGO Z•j()J.ilOO 

-------------- --------------- -------------- -------------
ieit.l assets . . . . o.~ u.ooo 9.0;i;} o.oeo 
~ati°' costs . 2003.w.J ~JJ.ijtji) !U03.•AAJ ~~l.OOU 

Cc.st of f i~~ _ &1.an ll.llllll •}.00•} ;i .;oo 
i•pi:at 312.379 il.OOV 11.uw ll ... .uw 

Corporate tas 0.6'Ja 11.0Vll 0.,-Qtj li.UOO 

Dividends Piid O.OliO O.OU\I 0.liOU O.INJ 

Sli."'PlUS .i deficit I 59;;_/ii 'i07.~ i07.&l~ ~~-')()(} 

~l.tted cash blance h19.563 ;jJ.i0.503 &353.563 n:.~_503 

lnf lc:-.1, lccal 2970.liOil ~70.000 29!'0.000 29711.00ll 

wtflov, local . 22n.01cl ZCVJ.000 2003.000 llliil.000 

oSurplus l deiici t I &'il.:Jal c;.;1 .aoo 907.000 %7.0UO 

inilcu, foreign 0.000 O.wil 0.000 u.ooo 
\.utflov, ioreicn . 9i.S8j O.,)lll) 11.il\i:l ll.COO 

3urplus l Jtiicit I -'li.sal ·ii.WV -0.COil -0.0llll 

iiet c.asilflou • . . ~7.00il S07 .1100 %1 .OllO %7.tJOO 

CulUlat!!d net ca:;nilcu 71k.,.i62 981&. 902 'Hal.162 ltJ750. 'l&O 

-----------------------------------------------------------------------------------------------------------------------
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Cashf low Discounting: 

31 iituity ~id ~~us :let incae Hew: 
ilo:t pr~t v•iue . . . . . . . . . . . . . . -461.53 at 20.llV 1 
Internal btl? oi Return lilli:ll . . li.411 : 

bi :ice iiorth '1-:t"SUS iiet casn return: 
liet pr::saat value . . . . . . .. • . . . . . ~i .S4 at 20.ou : 
lrat:roal iate vf Retarn , 1~1 . . Zi .~-d 1 

cl Internai &.lte of ieturn oo tot.I inVESbellt: 
liet present walue • • . . . . . . . . . . • . 68.2il at 26.0ll 1 
Intenwl !Ute of leturn ( Iii I . . 26.58 : 

iiet Wortb = Equity paid plus resem5 
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1
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.................................................................................................................................................................................... CGflFAI 2.1 ·"ATIGNAL IMYE.iTltL'IT BANK, A..:..:u, Gl'.A.'A • •••· 

Net Income Statement In l~OU~ 

., . .,. ll'll l'i92 199) 1~94 1995 1996 1997 1991 1999 ~'"~ 

Jl)tll s•l~. Incl. ules tu ..... lc:O)l}.000 mo.ooo 2971l.Ollll 2970.1100 2970.DuO mo.ooo mo.0110 mo .ooo mo.ooo muv~ 

Less: nri•bl• c.:su, ind. ules tu. 7~i,,303 muss muoo U97.400 1297 .400 muoo 1291.400 1297.400 129UOO 1:H ~Gol 

............ -. ·-·· ....................... ............. ...... ... . .. ..................... ........................ ...................... . ...................... . ........................ . ....................... ···········-··· 
iui.t.it urcin ........... IOlJ.697 1m.S45 1672.600 1672.oOO 1672.600 1672.W 1672.600 hi7UOO l672.60J 1e.'20J•i 

As l o( t.>Ui HltS . . . . . . . . . 56.llli ~!).llo 5b.llli so. )16 56.316 56.316 ~ci.316 Sci.JI~ ~o. Jlo ~o J:., 

:1on-wui1bl! t•iU, ind. Jepreci•tion 1u~1.0li0 111 .. 1.ili•ll 1u .. U•JO 1114Ull0 1021.600 9J.4 .600 H..&llO m.6~o 9J ... 6;~ 7 ~ i.il·;· . 

·-·········---- ...................... ................ . ................. ··············· ................... . ................ . .. .. ..... .. ........ . ...................... ..................... 

~pii!rtti~l 11r&in ·21. 9113 •ld.~ .. i 6JI .01111 6ll. QOl1 6SI .Oii'> 1Jll. 000 7Jd.0110 'J8 .1100 138 .uilO ;.~. ~t'; 

.IJ l 11( DUI sties ·l.SSO 11.m 21. i.; 21.m 21.911 lU48 i •. e .. ~ 24. s.s l4 .849 Jl.71 ~ 

~~s~ li ( iru~.;~ 51J.6JJ .,, .. ,SQ 4611 •a& rn.rn lfOl.150 m.o~ 3JI. 726 m.j;:i M.852 I ;3. ;;; 

.. .... .. .. .. ... .... .. .. .. .... .. ... .. .. ... .. .. .. .. .. .. .. . . .. .. ... .. .. . .... .. . . . .. .. ..................... .. .. ... .. . .. ·- ....... . . .. .. ... . .. . .. .. .. . . .......................... ..................... . ................. . .................. 
~. 

-;1 ~;j lof • : I~ . . . j .. U'ti • ; ·1: l ;.,: s: .. ,,, ~If ~.;.,:;J ~-}. ;;; .. ~ ... ; .. .... o.~: .. .. ;~ 1.] ... \JI 

A 1 h111n.:a . . . l).IJOO l).uuu i).1l'Jll O.llOO 0 1)1)i) O.OOQ l).•JllO 0.000 0.010 0 !j' 

iutbl~ prciit . ·5•1.536 .a. 111 170. !114 HUO~ 249.850 369. 975 406. 274 h6.62• •9Z.1<7 i.9.2i1 

!u ..... 11.0111) O.llllli 0.1J\lll 0.000 0.000 0.000 0.0011 o.ouo ~.Ot.iu O.u~J 

...................... ................... .................. ··············· ····-·········· .................. ..... ... . . .. . .... .... . ...... .. . .. . . .............. . .............. 
llo!t profit . ·5.0l.5)6 ·8. 711 170. )I• 199.m 2-9.850 369.975 41j0. 2~4 4•6.6~~ 492.147 i.Uil 

lllvi~ p~id . O.ll'lO O.l!Oil o.ovo O.OUll 0.000 O.UOll 11.000 ll.001) 0.1100 0.0~~ 

Undistribut..J profit . ·S..l.Sl6 -a. 111 170. S14 199.209 24USO 369. 975 406.2i4 4•6.62- m.w 1.UP 

.ltcu111l•t.N undistrit.utold pro( it . -5~1.!136 ·SSil.i•7 -m.m ·180.524 69. ll6 4J9.JOI 8~5.575 llU.199 1784. l•6 2532.0ll 

lirc.ss ~r~fit, l c:f tJUI ules ... -Ju.ues ·O.J2J 5.,.. 6. 707 1.412 12.m IJ.&19 l!l.038 IUll :~.m 

llo::t PNfit, l cf tl)tll Hits . . . ·lO.O!!I ·O. J2J S.hl 6. 707 8.412 u.m I l.li l9 IS.OJ& 10.511 ;:s.m 

&.~i, Nott prJ!it, l Jf ~uitJ .... ·ol .Sll ·O.HO 1CJ.m 2l.637 28.J<.12 U.04l 4u. lu7 S0.7U Ss.9i6 d5Ull 

llQl, llet profiltintcrtst, l ll( invest. ·ll.954 IU9a 21.4-0 21.HO 22.1~0 25.1)76 25.076 Z5.lll6 25.07(1 lUoO 

.................................. -- .. -. -.. -.... -.... -. -. -... -----............................ --......... -.... ---... -..... -... -.......................................... -........................ -- ..... "' .......... -............... -................................... --................................... 
lui!'i Lia.t Co:1p•n1 LlJ 
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1·1°'.· + , ... ~-

V.-4-i,.;;.r ulfJ ,,., . ;: 
., •. ·"4 .. r:.·-· ·' . , , '...: 
..-: ,, ·-·1 "' :I~ ,- ~ ., 1•4 ....... IJ 
.. ..._" •• ::.~ w\.I• •• • ''' 

.• ~ I •. t f i. I .1 

-------................. -- .... ---- .... -- -- .. -..... ----.. --·-....... -- ...... ----------................ -.. -- .. . •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• CGltfAR 2. I ·llATIC:IAL l~E.SJ:i£/IT BANK, ""aA, CP,,,;IA • ... 

Net Inco•e State•ent in lOVO U3S 

i:=.ar . . . . . . . . . . ... 2001 ~,;02 2003 2004 2005 

tot•l ults, in.:I. ulu tu . 2971).0\)0 2970.000 2970.0~0 2970.000 2970.000 

las: v•rl1bl• Cl)tts, incl. ules tu. l29Uull 1291.4110 1297.4110 1297.400 muoo 
·-------------- --------------- -----·-········ --------------- ··---···--···--

Vui•blt ur1in . . . . . . . .... 1672 .60'1 1672 ,6111) l67l.600 1672.600 1672.600 

AJ I o( toul uicS ......... 56.316 56.316 56.316 56.ll& 56.316 

:loll·•.irl.tlle ,;.;sts, ind. deprecbti<>n 1J0.600 llUOO 730.6110 730.600 730.6110 

........................ .. ..................... .... ---- .. --- .. . . .. . .. ... -· ----. .... .. .. .. ......... -- ........... 
.:~o!r•tiONl urcin . .. 942.000 9~2.000 m.ooo 9~2.000 942.000 

as ! ol tl)td ui.is ll. 717 31. 717 31. 717 31. 711 31. 711 

~Sl tlf fiiunce . ,. 1H.1:a 61.823 0.000 0.000 O.M 

.......................... ...................... .................. ----··········· ......................... 
~OU pNilt .. ~ud.~2 8d0.117 '142.000 9~2.000 942.0110 

lllc11•r:.;d ... .. 0.0011 0.000 O.OllO 0.000 o.ouo 
Tlu!>lc (lrofit . .. 309.3:.2 aao.111 ~-2.000 9<.2.000 94.UOO 

Cl c ... 

iu .... O.lli>O 0.000 0.000 0.000 0.0•10 

........................ .......................... ..................... .. .................... . .................... 
:i!:l S>Nfi: . ao>s.a .. 1 8811.177 ~~.il·Ju 9 .. 2.001) 942.0~il 

~i·1iJl:nJs ptid . u.uuo 0.1100 u.Ouo> Uul1 0.0~0 

tl~Jistritutt!\I HO:iit . a~.a:.2 881).177 941.0oJO 9oi2. 000 942.0uO 

A.::llGlllilc:d un'1istrit.utt!\I (lr"f it ... ma.~s m1.6U 5163.liH 6105.643 7047 .643 

~rc.u proilt, 1 ci tJt•I ules .... 27 .23~ 2U30 31. 717 31.717 31.717 

ilo!t pr;ifit, ~ .:( t .. 1.11 ulcs . . .. 21. 2J4 l'f.636 JI. 717 31. 717 31. 711 

ft.A, :i..: Frofit, 1 ~r ~uit:1 ..... 91.~t .. 160.il20 1117.045 101 .o~s 107.0f.S 

f.-)1, :lo!t profit•i~ter=t. l of in1est . ll.V07 Jl.007 32.007 Jl.001 32.007 
.. ... ... .. .. .. ... .................. .... .. ... ... ..... .... ...... ... .... .. ............. ... ---- .............................................................................................. --- ............. ---~-- .............................................................. "' -. "' ......................... . 

Buipe Llae C~•F•n1 L:o 
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Projected Balance Sheets, construction in lOOll ~ 

i.:.r ..... 

ioUl ~ts . 

Hied AS-:?ts, net "£ d:;>re(;iafr:1n 
~tru;tioo in p~ 
CUrreit ~ts . . . . . . . . . 
Cash, tant .......... . 
Cash sllfplus, finar..:e availabie . 
L;;;ss .;.u r itJ i .murd 
w..s ............. . 

rot.al liibilitie:s . 

~uit1 capital .. 
iteserveS, retliDEd prof it .. 
Profit ........•.. 
Loac aad .eciiua terl dcot .. 
wrent liaiiilities ..... 
Bank O'l<!rdraft, fir.an«: ra.tuired. 

ioUl debt ...... . 

l")'jlJ.l 

jcllLO~u 

---------------
O.OC(i 

jvl~.ullO 

il.llOO 
ii .llllO 
o.uou 
ll. l}lili 
li.llW 

}lll~.000 

---------------.;.w.wv 
o.uuu 
il.000 

WOO.•)Oi> 
!l.OOll 

131l .~llll 

1u11.1100 

29.230 

191\1.2 

327il.uuu 

-------------
3010.~'0 

~-Q(iO 

il.000 
ll.OOIJ 
i). Olli> 
u.OCO 
~ .t"llil 

JZiil.000 

---------------
~.liOO 

ii.WO 
o.oco 

2000.000 
0.000 

3.;.J.OUO 

2390.0UO 

26.911 Equity, 1 or liabilities 
--------------------·--------------------------------------------------------------------------------------·------
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Projected Balance Sheets. Product.ion in 1000 U5' 

lHf 1911 19i2 19ill 1994 199S 1996 1997 1~118 19~~ 2C•vu ~'JVI 

T;,ul anti.! .... 3~91.626 328~ ... ~2 me.illo 2736.101 2662.02S 271U02 m~. 768 ::,4 i. ~(12 3~0.M 4!/il. lti6 4t I J :i~.: 

................. . ... ··········· ................ ................. ···-········-·· ................ . ............... .... ... ......... ............... . ................ ................ 
futd a!Stts. ntl of dtprt~i~lion 2il3". l•i>G mu~o 2202.IJ(li) l~,6.0~0 1610.000 1381.000 mU!l(I m.ooo 6~d1(IO 6tUv(I (..4 ~-~ 

c~:.slr11< lic.11 ir. proeiw . . . . 0. OltO O.Oi>O 0.0(10 0.1100 0.000 0.1100 0.000 uoo 0.0!10 !I.Viv (• (•, ... 
~~I ft"ll IUtts ......... 104.0U ll~.1 .. ~ lh.46~ I0.469 144.469 144.469 144.469 1-~.-119 lh.469 14•.~6~ 14• .~~ 

:l!t., bW ........... 2.026 2.m 2.069 2.%9 2.069 2.069 2.1169 2.069 2.069 2.110'1 ~ W1 

..:~h SUIJllllS, fiMr.:e 1uil1blt . 0.00iJ D.11~0 0.0(10 283.829 m.962 1187. 763 1&72.229 2178.l&l 2706 .163 m~.f.~9 J~::r m 
LO!! turi~j forwud 0.000 ~Ul6 m.247 379.733 lBD.!>24 0.000 0.0110 0.11011 0.000 o.c.~o (· (I~~ 

~:~! . - ...... S41.S30 8. 711 0.000 0.000 0.000 0.000 0.000 0.000 11.0(10 (•.Ot1J v (·.'~ 

l~ui li•t-ililies .... J~1.6~0 Jm.m 29~. 1110 27lb.IOI 211112.m 271U02 29/0. 768 m1.~~2 3!>46. 7112 '(/~t.168 ·~11 j.~ ~·~ 

·------- ............. .. ................... ........................ ..................... ....................... ................... ................. . ................... . ................ . .................. .... ....... ... ..... ·~ ~ 

E~Jily tltilll ..... 88Ull() &&0. 0011 880.0(.oi) 88!1. ltOO 180.000 880.000 &80.000 &&11.0011 8&0.Cli.r(I ~&O. (•\•!• t~~ U\'• 

r.t!tf\'e!, rtl~illtd rrof it . C>.01/rJ 0.11)0 0.00(1 0.1100 0.000 6U26 ,39.301 845.!>75 1m.199 I it •. 3•t ~~;~ t~.t 

irdit .......... Uuii 11.0~L' m.~u 19Ui19 m.m 3&9.m ,Ob.2i4 44•U24 492.14~ i•Ui1 6.•f ~-~ 

;.;:-1 11d kliu& ler1 dtbl . JCiJl.1110 1797 .~iii 168Uib 15n-n 14411.717 1312.S42 1m.m m.m m.m ~:·~. ": i ::1 ~ :: ' 
~~rrtnt li•~ilillt! .... &2.163 78.~44 83. 4!.8 BJ.458 83.458 U.4S8 83.4S8 83.m u.m eJ .• ~~ t: ·~~ 
~:.l c.vtrdn!t, fir.anc.t requirtd. iJB.3&3 m.01& 135.6)8 u.11011 0.000 0.000 0.0(10 0.000 O.OuO 1, ~V\' (· !«.'. 

!~UI dtt.t ....... 2701.62(, 2 .. 0~.•52 19118.272 mt1.892 IS32 .176 1396.000 1245.193 1075. 703 8&2.m &!>&.~~~ ::;~ .6:: 

l•~ily, \ c:-r lia~;iillts 2,.s;o 2t-.m 29.M 32.16) 33.0SS 32.409 2U22 27. 094 ~· .112 ~I. ti~ I~ u!1 

....................................................................... ····--··· ....................... ·-· ................ ······-· ....... ········-········ ~ ·················· .................................................................... -.......................... 
Bulpe Liu Co,1-~:11 Ltd ... 12.J: ;;, 
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Projected Balance Sheets, Production in lil1l1.1 U3i 

i-:!.if 
lOO! .?il~.l 200<i 2005 

T::tal assi::ts . 5195.101 0121.1u1 700~.101 3011.101 

--------------- --------------- --------------- ---------------

fi1:-.i assl!ts, net of i!l!PrCCiotion 011.uuo 51ii.Ouli 50,.000 s .. .t.CliO 

~nstruction in progress il.ilOil il.ihiil O.iiOil ii.GOG 

Cui :·cnt ,;ssets . . . l,.:i_ .. ti, lii4.4o, 14 ... 401 14 ... 40, 

Ush, t:ani . 2.001 2.iloi 2.009 2.uo9 

Cash surplus. finance available . "419.50:! 5336.562. &353.SOl 732il.562 

Loss ~arried for~ard 0.000 O.OGO 0.000 O.QOG 

Loss . il.ilOO 0.0\lO o.uw O.iluO 

Total liabilities . 5185. llil 6127.101 /C&,.101 8011.101 

--------------- --------------- --------------- ---------------

tc1ui~1 capit1l sao.uuu aao.wil da0.000 88il.OOO 

Eeserv:s, retained prof it . 3j;.L~os <i221.6:il Sl&3.6<i3 &lilS.643 

Proiit 
830.lli 942.0uO 942.0llil ~42.ouo 

Long ar.J :;.li:12 t:r~ dett . -u.ilOil -il.uuil -o.uv•'J -0.01)0 

Cumnt liabilitio;?S 83.:tsa tJJ ... sa 83.115.i 113.450 

Bank" a·;erdnit, iir.alce r€:1fuir::d. Ii.iii!~ 0.li~ il.uuu li.ii;,\i 

Iutal J=bt . ~J.:i5d SJ ... Sd 83.'453 dj.~:z 

Equit1. ~ ci lia~ilitio:::s 
io.Cj72 1 .. ..;.;:. 12 ..... , 10.~5 

-----------·---------------------------------------------------------------------------------------------------·---
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A."'lnex VI I I 

Mini Cement Plant in South Ghana 

Pre-feasibility Analysis Date: 21 dee 1990 

Project: Mini Cement Plant in Southern Ghana (Tuyee) 

Products: Portland Cement 

capacity: 90 TPD or 20,000 TPY (assuming a realistic output 
of 90 t of 90 TPD working 250 days in a year) 

Source of cost estimates: South Ghana Cement and Lime 
Company Ltd. 

Computation programme: COMFAR 2.1 

Type of plant: Low cost vertical shaft kiln plant with 
a minimum of structures, storage capacity 
and control equipment. 

Raw materials: Oyster shells, clay, Iron Ore and gypsum. 

Fuel: Coke Breeze 

Summary: 
The internal rate of return is 25.3 t according to the 
COMFAR computation. This is somewhat lower than the 
figure given in a feasibility report prepared by 
South Ghana Cement and Lime Company, but is still 
very adequate for demonstration of the viability of the 
project. 
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t yeir(s) of construction, 15 JeiarS of production 
currency con'lel'Sion rates: 

foreign curreocy 1 unit = 1.0000 imits accountinc currency 
lotil currency 1 unit = 1.0000 imits accounting currency 

.ccountiog currency: aillion Cedis 

Total initial investment during constructico phase 

fired assets: 
current assets: 
toul assets: 

267.98 
56.00 
l23.~ 

D3.810 l foreign 
0.000 l foreign 

52.780 l foreign 

Source of funds duruic construction phase 

equity l crants: 
foreicn lOiDS : 
lccal loans : 
toul f uncls : 

67.00 
o.co 

215.JO 
282.30 

48.955 l foreign 

11.619 ~ foreicn 

Cashffow from operations 

Year: l 2 3 
operating costs: l5CJ.OO 230.00 29CJ.OO 
depreciation 32.25 32.25 32.25 
int'!n!St 53.18 41.98 30.7CJ 
---------------- -------- ----------- ------------
proch.!. tion costs 244.43 304.23 
thereof f oreicn 7.49 l 6.02 l 
toUl sales 218.70 328.05 

cross incoae -25.73 23.82 
net inco.e -25.73 13.10 
cash bilmce -91.69 -23.60 
net cubrlov 4.54 61.44 

Net Pr!Sent Value It: 28.00 l : -32.05 
lat!rllll Rite of Return: 25.34 i 
Return on equityl: 42.41 i 
Return OD equityl: 25.84 t 

Index of Schedules prt'duced by ct."IFAi 

roul iai tia l in•11!:St1ent 
Tot1l investltlit duri111 production 
total production costs 
Wortiq C.pit1l requir~ts 

C.Sbrlov Tables 
Projected &.lance 
let illCOle Stltaent 
Sourr.e of finance 

362.03 
5.05 l 

437.40 

75.37 
41.45 
5.29 

7CJ.1• 
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Total lni ti al Investment 10 aillion C~hs 

rear ... 

fuo! 1nvcs~t ccs~ 
Und, Slle prepdfation, ilevelopaent 
Euiid1ngs alki 'ivil w~r..s . . . . . 
iux1liar1 !rKl service facilities . 
lccori:orated fui!d .wets ... 
flant 1achiner1 aoo f!CilllP2ftt . 

fetal ii1e:d invest:eat costs .. 

~re-p:wciuct1on 'apital e:per.ditures. 
ff.:t v~r,1:ig capitai ..... . 

r~tJl initial inves~t c.ists . 

llf 1 t forei:n, 10 t . . . . . . 

mo.1 

a.wu 
15.litill 
10.0110 
11.wu 

1g5_000 

i.:o.ow 

1~.t15 

50.000 

29S.4N5 

57.771 

B~l.2 

u.uw 
i:.U\iO 
1>.u\iu 
O.Olili 
il.\100 

u.uw 

ll.'189 

0.000 
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Total Current Investment in 1iliion c.:Jis 

it.tr . 

fu:~ in·;~~t C~!.S 

l..lnJ, si ~~ pr~ntion, '~tvelopai!llt 
C:;i~1i:.:s ll'..! ~~~1i •~rts .... 

- . 
' .. ;.: .. : • .;.;~ •• !. .. :: i ~.:J ~.t~l,:.:ei~: 

l~l 

1UOll 
o.~-:a 

J .... · •• 

li.01.'ll 
0.0-jol 
J.i)!j-J 

,; -~ .. 

l<NJ 

il.00'1 
ii .OoJil 
IJ.;J~ll 

. "' .J •. ,.·_.; 

1'"4 

0.0011 
0.000 
C.QOQ 

•l.u~~ 

--------------- --------------- --------------- ---------------

frtpr.:.d:;-:u;n c;piui:; e:i;t:r.d1tur~. 
iforii:'..i: tlPi ~l. . . . . . . . . 

rotal c!lrrent in·1esuent costs . 

u .Ul;·i 
SS.ISO 

---------------
55. lSo 

u.wu 

(!.~00 

~.ll'i2 

---------------
25.Si2 

ll.000 

I) .ii\1'} 0 ,,,n . -"'. 
Z5.3':o 20.017 

--------------- ---------------
25.J.\4 20.011 

l).llilO 0.000 

------------------------------------------------------------------------------------------------------------------------



,,, 4· ,, ... I·'' . ~ .. ,. 
~/.f.t'..: ... ~~i.;~, ll'J 

~~;:i-}~ C OMf t~:~ 
:0-.""'\ . .. I 1111 I '- 1.1 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• CIOllFAI 2.1 ·llATICllAL llfl!STMVIT IA.'«, ACCU, CIWIA • • •• , 

To~al Production Co•t• 11 1lllloa Cecil• 

ltll' ................ 1991 1992 l'Ml 19M 1995 1996·99 2000 2001· 5 

1 of a.:1. UflcllJ 1111~1• product!. ~O.o.>O 60.000 I0.000 100.000 100.000 100.000 100.000 100.000 
.. Ultrlll 1 ••••••.•.•• m.Oo>O 1'4.000 211.tlOO 211.000 m.ooo m.ooo m.ooo 27l.OOO 
vther rw 11twl1ls .•...... O.llllil G.1)00 O.IJOO O.Oi>o 0.000 0.000 0.000 0.000 
lllllltlll ........••... IO.o.>O IS.000 19.000 24.000 24.000 24.000 24.000 24.000 .. ., ............... 1.000 J.000 2.1.lOO J.OOG l.000 l.000 l.000 l.000 
Lito:ir. ~tr91;t . . . . . . • • . . . 6.000 uoo U.000 15.0llO 15.000 U.000 15.000 IS.000 
..,.,,, 11t11t..-. .•.•...• IO.Ol>O lll.000 10.000 IO.HO I0.000 10.000 10.000 10.000 

Spar• .............. t.000 0.000 0.000 0.000 t.000 0.000 0.000 0.000 

Fll.lf.rJ .werillldt ......... o. Ol>I) o.ow o.wo 0.000 0.000 D.000 0.000 0.000 
............... ··-·····-······ ................ ............... ··············· ............... ............... ··············· 

i KllrJ COllt . • . • • . • . . . • IJl.OOll 1n.ooo 261.000 m.ooo m.ooo 315.000 325.000 315.000 

Adll1l1tr1tl'9 o'-rhetdl . . . . . . Ja.o.>O 21.00ll l4.000 •t.OOO 41.000 41.000 41.000 41.000 

ID!1ar. cosu, 11111 Pll 1h1trlbutloa UGO l.OOli 6.000 •.000 4.000 4.000 4.000 4.000 

i>lrKt ccsu, ula and dlstrlbutlca O.Ol.'O 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

~l1llua ............. JUd ll.241 l2.:ZO 31.147 J0.1~6 20. zso USO G.150 
fllllll:lll C.)llt • • • • • • ... Sl.119 41.914 l0.7N 1t.m l.l97 O.OliO 0.000 0.000 

····-·········· ............... ................. ................ ............... ............... ............. ... . ................ 
r~ul pr•t1e1 ccsts •.....• l44.4ZI JOU JO JIZ.OJS 421.4Jt 40l.50 390.ZSO 313.150 370.150 

••••••••••••••• ••••••••••••••• 111111111111 llll ••••••• 11111111 ••••••••••••••• ••••••••••••••• • ••••••••• 11111 1111111111111 •• 

wst1 per nit c 1inal1 product I O.OlO 0.025 uu 1.021 O.OZD O.Olt 0.011 D.011 " 
I)( I l l~r•ICll, l . · . 1.411 6.015 5.055 •.Z47 J.990 4.111 G.401 0.000 

.I::-. ... 
vr it url•blt,l .... 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

i~~d hDtUI •.. . . l.llllil 10.000 15.000 11.0@0 ll.000 11.000 11.1100 11.000 

............................................................................................................................................................................................. ...... .. . . . .. ... .. .. . . .. .. .... . . . .. . . 
!Uni ceaent • • • 12 Cr. 19i 
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r:r. ' . 'It" I ~L . .ia..Jt,i~ l .. · 1 .. 
.,,.,. ·--~ 7 UI' ""t..., ·~~·.,!""' . • ,• ., 

• ~ I 1.1.' I I·• I 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ctttrH 2.1 ·UTICllAL lll~Uf)llllT IA!I, ACCU, .:fl..lJIA •••• 

Net Worklna C•pltal I• •lllloa ~11 

,.., ................. lftl 1992 1993 l'JM 199MOOS 

er.t.111 •••....•. ak coto 

~r.tllMU& 
~~•••bit ... JI) u.o IUSO 19.161 2•.m JO.IJJ JO.Ill 
l11'19t>rr 11111 11ter l•l• . u u U.211 91.04: 110. SSJ m.m m.m ....., ......... I JH.O O.OOJ 0.006 0.006 0.001 0.001 
5'IM ......... • ... 0.000 0.000 uoo o.ooa 0.000 
!Mk 11 fnlll'.. . · . · JO .~.ll 11."l 16.51] 21.150 27.0U 27.0IJ 
rtalsllell "edllc:U ... ]I) u.o IJ.Nl 11.917 24.'!eJ 30.500 lO.SCO 

.:.. 11 Mid •...... 15 2•.ll l.S4J 1.917 1.m 2.150 USO 
ro:1l nrr•t •sett . . . . . . . . . IZHH ISJ.6JI 114.IU m.m m.m 
-=-rrcat lllbllltl• Md 
''"C.ll .. ,.... . . . . . . )) IU 11.JJJ li.511 ZI, 15') 27.llll 27.0IJ 

. .............. ··············· .................. ............... ···········-··· 
:ttt wortlll i;•lt•I .......... 111.ISo m.m 162.m 181 .• 01 l!l.4~1 
ht;l'ffH 11 IOl'Ur' "Plt•I . . . . . . SS.IS6 1U92 25.:Ju 26.1117 0.00'1 

:let llDfklll Clfltal, lml ...... Ill. 150 IJUU 162.JtZ IM.401 111.m " ui 
loet imt&ll Clflcll, fOrtl.. . .... ll.OOIJ ll.IM> II.ON O.'JOO O.OOOJ 

ktt a.Jc • 1l1IM d.171 of coYentt ; coto • co..Hlclent of tur11over . 

"lnl Ctffnt .. • I~ ~: lfil 



7~ 

----------------------------------------------------------------------------------------------------------------------

Source of Finance. construct ion in 1illion Cedis 

i"C!r ..................... 

Equity, ord1nar7 .. 
iquit1. prcier~. 
.;uc.si.11:s, ganu 

(.;)Jll A, foreign 
Loan 8, iorei~-· 
l;)an C, foreign 
i.Gao A, i.:.Ul. ... 
Lc.:n Ii, lliUL .. _ 

Loan ~. i;;;;!l.. .. 

Ioui loar. .............. 

lllrr:n~ l1~oilitic; 

8at:k O'lcrdr at t .... 

T6tal iunes ...... . 

l~.l 

b7.illlil 
v.liOO 
G.U.:ili 

il.'"10 
O.·jt.ril 
tUw 

llS.JW 
·j-~~(j 

v.~'-"J 

--------··-----
liS.?~ 

o.u~ 

il.&;s 

2~S.:.N5 

l~.2 

u.lil:: 
u.;il;u 
"-~~ 

~-u~il 
o.~hj 

u.~C .. ) 
~-~:I 

u.·hi 
v.lf~:: 

---------------
o.oc-~ 

ll.lit;~ 

11.;a.; 

11.~~ 

----------------------------------------------------------------------------------------------------------------------



-------------------------··--------------------------------------------------------··-·---·-··-----------· ·------·-------------······--·-····················-···· 

source of Finance, product l on ln 11lllon Cedls 

{elf .........••.. l9~l l'i~l l9Sl 1994 1995 1996 

£11Ultr, ordln.r1 .. 0.uOil O.OilO o.oc-a 0.000 O.OOu 0.000 

Equity, pre(erence. 0.000 0.000 O.Of'il 0.000 0.000 0.000 

subsidies, cnnts . 0.000 0.000 0.0(·0 O.OllO 0.000 0.000 

Loin A, forel&n . 0.000 0.000 O.Ot:O 0.000 0.000 0.000 

Loin 8, (orel1n .. 0.000 0.000 o.oco 0.000 0.000 0.000 

Loan c. ror~i&n . 0.1)1)1) 0.000 O.OllO 0.000 'l.000 0.000 

Loan A, l.:>eal .... ·43.000 ·O.Oiiil ·4l.llto0 ·43.0&0 ·4l.O&O 0.000 

W.n B, local. ... 0.001) 0.000 O.lltlO 0.000 0.000 0.000 

L1»n C, loul. ... O.OOil 0.000 o.ouo 1),01)0 0.000 0.000 

--------------- -------·--····- ----------·--·- --------------- --------------- ---------------
totJl loan .•...... ·43.U60 ·0.060 ·43.0110 ·43.060 ·43.0&0 0.000 

Curr~t liablliti~s 11.Jll S.250 S.H7 S.Jll 0.000 0.000 

Bant overdraft .•.. 91.695 23.&0it ·S.213 ·ll.691 ·63.100 -56.897 ....... 

··-··---------- --------------- -------------·- ·-······-------- ··------------- ·-------··-----
-.....i 

t~tal f ur.Js ....... ~~-*>S ·h.:!ilil ·4l .1'17 ·69.418 ·106.160 ·56.897 
···-········-···-············-······-~---··················--·------·-················-··-------------···········-·---·-······-··----·-·······-···································· 
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-----------------------------------------------------------------------------------------------------------------------

Cash£ low Tables. construction in :iiillion Caiis 

ie.u. . . l iili.: 1·;go_2 

Total cash infl~ 2S2.31N 0.000 

-------------- -----------~---

i1r.Jr.Ciai reseiurces . 2al.]ll!J o.~i".i 

Sales, e::t of ta1 o.wo o.~ 

Total W:Jl ~tiiou . 2i5. Cjj) ll.~c; 

------------- --------------
Total assets . .2S2.ililll I]_:}\.'() 

~•ting costs . o.~ov 0.000 
CJSt ci ii~e . 13.9iS 21.1a-; 
~~t ~.~"'-'U 11.:;u.; 
CarFQute ta: 11.wJ u.CW 
Divi~ pail! ;l.000 O.Wil 

.ic:rpius-1 aeii.c.it 1 -u.oiS -~7.i61 

~latal CJSb balan.;e -u.o-n ·"1.;~ .. 

!Di low, l<i'Jl . 2:.9.SIN 0.(ii)-j 

\Aitflcu, local 124. ·i-lff 27. -;iH 
.Jurolus t ~fie.it I 124.506 -'1.7.%9 
lnfl~11. f:ir?i~ . 32.SW H'llll 
iAltf loa, f ore1gn . . 171.000 O.OOil 
iarplus l deiicit J -138 . .?Ull (i.ilOO 

llet casilil C11 • . -hll.000 0.000 
W-1.ited 11tt usbilow -282.000 -282.000 

-----------------------------------------------------------------------------------------------------------------------



l,.~ ... ,- ·,j.: ~ .. ,. .. . • ....,., 't • ~. 
' I .rr. ,I, . ) 
j '·""' 1 Ii ~ {fr ~J" · ·-"'.•~.,·A {~ n ''I,: fHi ~-",;!::':k • W I I j \ 

· • . · I 1,;, I I ~11 .. 

••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• MAR 2.1 ·llATIUllAL lll'ltsllll"T IAlll, ACCRA, .;HA.~A ·•• •• 

Ca•hf' low tablets, product lon In 1llllcn C..Sl1 
1999 2000 mt 

,.., ....... . 
Mal cuti lnflc:.• 

"'*"lal rt1.lUf.:e1 • 
Sales, Mt ol tH .• 

total cull 01tU.w . 

lotll UHtl . . 
llperlllllft& COSll . 
.,;oat of UMlltt . 

lleflf9tftl 
Corpora\I \II 
ti' ldelllb ptld . . 

~rphll l Jtfl.:it ·1 
C1111l11ted (lilsll wl111o:t 

l1f1011, local . . . • 
wtfl09, luc111 ...• 
Surplus l dell; It I 
llllc.11, io1!iP ... 
w:ft..1, f~r-t11n . 
Surplus l Otflcl l I 

ltH 1992 1'19] 1994 1995 1996 1997 

546.750 

1998 

S46.7SO 546.150 546. 750 s~us~ 

l".JOO 442.507 m.m 546.750 5•6.150 
··············· ··············· ··············· ··············· .. ············· ··············· ············ ... ····· ·········· ··············· ..... ······ .. . . . ............. . v v~ii 

~.o.i>~ 

ZJO.Oll 

0.000 
546.150 

0.000 
546. 750 

0.000 
~6.150 

O.OOil 
546. 7SO 

0.000 
546.m 

0.000 
546.JSO 11.m 

21i. 71lt 
5.2SO 

)29.050 
Uo7 

437.400 
s.m 

W.750 

440.m UO.it2S 00.425 07.805 h9.:·jG 

01.211 520.392 m.650 440.425 
JJ1.m .... ··········· ............ ... ............... ··············· .. ············· ··············· ········ ....... ········. ...... ········ ······· ... ............. ····· ......... . 156.·N• 

0.000 0.000 0.000 0.000 o.oou 0.000 ~.G~1 

370.rn 
o.m 
U·lu 

H !00 
0. ~·)•) 

6i.48i 
m.~ 
5l.m 
0.060 
o.ooe 
0.000 

·il.6H 
.l)J,)11 

130.m 
321.121 
-91.m 

O.OI» 
il.00@ 
O.l)OO 

ll .1•2 
llUOO ... ~. 
.J.060 
I0. 719 

O.ClllO 

·ll.60• 
·156.982 

JU.JOO 
lS1U04 
·ll.604 

o.uw 
O.llOU 
0.000 

311.511 
2H.OUO 
JO.ill 
4).0i@ 
ll.m 
0.000 

5.293 
·151.619 

442.507 
m.m 

5.m 
l).01)0 

U110 
0.000 

ll. lSO 
l70.01lo) 
19.m 
U.061l 
56.l90 

O.OOil 

JI.HI 
·119.9M 

m.on 
5lD.m 
ll.HI 

O.•ll1l1 
o.~w 
0.000 

170.000 
1.397 

U.060 
6Z. l9l 
0.000 

61.100 
·S&.891 

546.750 
483.650 
63.100 
D.~O 
o.oou 
0.000 

310.000 
0.000 
0.000 

10.415 
0.000 

106.nS 
4U27 

546.150 
4•0.425 
106. l?S 

O.Olill 
0.000 
o.uoo 

170.liilO 
D.000 
0.000 

7tUl5 
0.000 

10&.m 
m.m 
m.1so 
l40.US 
1.iri.m 

0.000 
O.O•lO 
0.0110 

]70. 000 
0.000 
O.OuO 

70.425 
0.000 

10&.m 
262.077 

m.1so 
uo.m 
10&.m 

0.000 
0.00~ 

0.000 

]10.000 
0.000 
0.0110 

70.425 
0.000 

106.m 
J6U02 

546. 750 
uun 
106.m 

0.000 
0.0110 
0.000 

106.m 
497. 326 

]70 .000 
0.0~0 

0.000 
71.805 
0.000 

91.m 
467. 347 

546. 750 
m.eo5 
9~. 9.s 
o.oco 
0.000 
O.OuO 

~·· '145 S9'U71 

9U!ii 
S64.07 

546.150 
h9.i~o 'J 
9USO l.'' 
1UJ~ 

0.•~·1"' 
O.vJ~ 

~1 m 
611 ~!O 

!l!t u~nfl·~• . . . . . 
·.111Ulate.J 1111t culll IOll 

~.S.-4 

-m.•!16 .. ·············· .. ········· ··············· ...... ········································································ ······ .......... ······ ................. ······ .................................................... . "inl ~t•tn: .. · t! t..e I• 

61.Ull 
·216.016 

H.IU 
·ll6.175 

"'. l~· -u.m 
1a..m 
7Z.02S 

106.l2S 
171.lSO 

106.llS 
214.675 

1u&.m 
391.000 



!1iur.~1ai r:s~urccs 

ill:s, net oi ta1 

iotal ~asn cutfillll 

k. :al asse:ts 
v(.~nti°' 'v.>ts 
Ccst ;;f iillJllc.e 
~epayE!lt 

~rporate ta: 
Oi'll~ paid 

~rplu~ I ~eii:it i 
~lat~ casn Dtllan<:c 

lnilcw, lccal 
~~ti ic-;,, lccal 
::UrFlUS I dei1ci: ; 
ir.ilc:1, iJr.:1:n 
~utijvw, ior:liJI 
.:ut'pius I d~tl~lt I 

!t:t cashi! ow 
~muiated net casbil011 

u.•iuii 
5..?. :su 

u.~ju 

J;•J.~,:;u 

u.uc~ 

'J.l."J:.J 

i1.1ii:i 
u.~w 

.;:: .55ii 

S.o.i5u 
:t.:i-1. ~·:11 

ii.villi 

17.550 
iiU70 

......... "'" 

1}. fl~•J 

:~o. i5il 

O.iilill 
Jiil.iil:ll 

·J .o~-J 
u.v-~u 

H.21iil 
ll.iiw 

.;1.s:u 
ijj_.;.;; 

S:.o.75u 
,. .. 1.20il 
ii. 5~•} 

il.·J~·i 

ii.i10-j 

W.S~iJ 

~.>}2\i 

iH9.20ii 

u.iil10 
JiO.vw 

ii .1)!}1) 

'i.Uli•i 
7Ltuu 
u.iiuu 

'1i .55ii 
~j;: .l'fl 

~6.i5il 

.. "L~uii 
.J: .55:i 

u. :Aili 

97.ssu 
ijoci.:tiO 

O.iJ-jO 
370.ilOO 

0.0\lO 
O.il:;~ 

;ij.200 
ii.~;iii 

'17.ssu 
i55.U-H 

5'.0. 75rj 
4tt'l.2illi 
17 55\i 
0. C•;~ 
ii.villi 
11.uw 

97.SSil 
l(icl4. 021 



Cashflow Discounting: 

at Equit/ PdiJ versus net incc~ flou: 
Net prese:it valut ............. . 
Internal li.lte of Return (l~li .. 

Ill iii:t ~rt:1 versus N;t casb r:turn: 

t": , 

Cl 

7V•.! a\: 
'l.l.'ll ! 

:lo!t present vllce .............. -17.07 at 
Intern.I Litt oi Return ( l&r.ilJ . . 25.o~ 1 

;t Internal liate af &.!turn en total in'ICSU<!nt: 
Net pr~ent vaiue .............. -Jl.05 at 
Internal i.lte of Return I IR!! ) .. 25 . .14: 

Net llortn = Equit/ F-1i1 plus reser~ 

2d.Ofi t 



I' i ~' '' 
·~~.·,.. .. •"'". ~·, 

1 •l1-1'L•'r.(" ,..H'·'' 
~J ~-. .. r;.·~•,I/ t' '1 ' ' •t ' ' ... ~~ .... .-,JI ;/;,' \,,'I I•. j, I' 
·~ .. ~: .. -;.~ ·-: . ~ •. ' ' 

• • I ·-· j I • Lil, 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• CUIUI 2.1 ·llUlllllAL lllVESf"'llf WI. Ar.t:JA, .;1W1A ••••• 

f'let lncolle Statement ln 11llic:11 Cedis 

IC.f • 

tuul sales, lac:l. ula t11 . 
L-s1: vulible costs, incl. 11lts tu. 

Wulible ur1l1 ... 
Al l of toul Hits . 

b·vullblie cosu, incl. c!iepreclation 

~11tioul ar1l11 . 
AS : of toul ulH 

C14t of i 11UN:ie 

.:rci1 profit .. 
......... n.;as . . . 
hublt pcc,i1t . 
ha .... 

Iott •rJfil . 

ilui~lllis p.id . 
11:\J I I tr I llUlN ~r .:it 
.. ~\.dlllil:OJ llhllStflCUtotJ ~NII l 

.;r:.u pr-,ht, \ ~i t~ul Hi!S . 
I.ct pr:·ill, Soi u:ll uits . 
iA, I.et pr.>ilt, : ·:ii t1111ll7 . 

lfll 1192 1993 1994 1995 1996 1997 1998 I'm ;xi 

Zl8.700 328.0~oJ u· .. 400 546.7SO S46.7S? S46. 7SO S46. 7SO SloO. 7Sll S46.7SO ~·6 l~J 

O.OOil 0.000 0.000 0.000 ~.000 0.000 0.000 0.0011 0.0~0 ~ ~~~ 

····--·-····-·· -------·-······ ................. -·······-··-··- ········· ....... ··············· ·······-····--· ................ ................ . ................. 
218. 700 m.oso 4]7.4110 546. 7SO !l\USO 546. 7SO ~6. 7SO 546. JSO S46.1SO s:.•. 1~~ 

100.000 IOO.OOil 100.000 100.000 1011. 000 100.000 100.000 IOUOO 100.000 11)9' JOO 

191.2•7 262.247 lll. 2ii1 401.!47 400.146 390. 2$0 390.2.SO HG.250 390.250 Ji).·~·) 

····-·········· -·-·-·········· ··············· ................ ··············· .................. ..................... .................. ................. . ................. 
27.4S3 65.1103 106.ISJ 144.903 1~6.604 156.SOO IS6. 500 15UCO 15UOO 1:2 m 

12.55] io.m 24 .• H 2•.503 26.814 :1.62~ 21.624 28 .6~• 2a.624 lt o~l 

Sl.179 41.i84 30. i6i 19.m 8.397 0.001) (1.000 0.000 0.0•)0 UOv 

.................... .................... ··-----······-- -------·----··· .................... .................... ................... .................. ................ . ............... 
-2s.m u.m 7Uo5 US. lll m.m \56. soo 1S6.501l 156.SOO 15Uu0 17211'1) 

0.111>11 u~o 0.001) o.~o" 0.000 0.001) 0.0~0 o.m 0.000 o.m 

·2S. 72o a.m 7S.JOS llUll 13Ull7 ISO.SOii ISUOO 156.SOO 156. 500 1;~ w 

0.ii!lll 10.m ll.914 56. J90 6!.\'U 70. --.:s 10. -zs 10.m 10. 42S 11m 

--------------- ---------······ ...................... ..................... ................... ......................... .................... .................... .. .. . ............ . .............. 
-is.1~.; \l. llil .. 1.01 H.m 76.0\4 &6.m 86.0JS ao . .m eo.o;~ .~ .. ;; 1;,, 

N 

0.1)4.'0 \J.olOol Q.Oo)i) 0.000 O.UllO O.OOil 0.000 O.Ull•l O.il'J~ LuJ 

·2). 726 ll. li>l 41.451 611.911 7'>.01• 86.117) 86 07!> 81i.111l 86.il: s 1S ·, 1) 

-is. i~o -u.m 211.m ~1. h6 173. 7&0 m.m J-~.911) 01.m S18.~eu Ill J I;: 

·11. 76] 1. :01 lUlil 12.919 2U78 28.6211 211.6211 ze.m 21. 6~· lU2l 

·I I. 703 ].~)• ~.~77 12.006 ll. -11)3 IS.7-3 I~. 74l 15.M 15.hl 17Hl 

·341.397 i~.m 61.807 102.967 !ll.4S4 121. 470 128 .• 10 m.470 m.m l•I m 
21.m 20.369 20. 771 20.111 20.171 20. 771 2: ~ .. ; 

P.UI. "'t proht•illll!rtSt, l .;f in1t1t . 11.Ul IS.11l i•.m 
. ····················· ······················· ······· ·········································· ...... ················································ ········ .............................................................. . l1ini tuent · • • 1 l '"" Ii' 
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Projected Balance Sheets, construction in aiiiic;n C~is 
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Projected Balance Sheets. Production in :aillion Ccdis 
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.Aimex IX 

Small-Scale Lime Plant in South Ghana 

Pre-feasibility Analysis Date: 21 dee 1990 

Project: Small-scale Lime Plant in South Ghana 

Products: Hydrated Lime 

capacity: 9.0 TPD or 3,000 TPY of Hydrated Lime 

Source of cost estimates: RC-Consult 

Type of plant: Vertical shaft kiln lime plant with all 
equipment for burning and hydration of lime. 

Raw material: Oyster shells 

Fuel: Fuel Oil 

Summary: 
The simple pack-back period of 4.9 years indicates that 
the project is viable. However, the ~asic cost figures 
are estimates only and should be checked and used for 
confirmation of the profitability before any final 
evaluation is made. 



1. Capital expenditure. 

Rate of exchange: 1 USO s 350 Cedis 

Item Local 

mill.C. 'ooo 

Land 10 29 
Site preparation 7 20 
Struct.+Civil Eng. a 50 143 

--- do --- b 0 0 
Incorp. fixed assets 

a 
b 
c 

Plant equip. a 8.4 24 
--- do --- b 3.5 10 

Erection 12 34 
Aux. & service 5 14 
Pre-prod. exp. 3.5 10 
Inventory 14 40 

Total 113.4 324 

Source of Finance: 

Equity ................ . 
Loan (10 t incl. charges): 

Depreciation 

Structures •••...••.•••. 
Plant equipment a •.•••. 
Plant equipment b ...••. 

Total 

Imported 

$ mill.::. 'ooo $ 

Rate 

10 ' 
10 t 
25 t 

32 
10 
20 

0 

62 

116,000 USO 
270,000 USO 

USO/year 
( 'ooo) 

22 
6 
5 

33 

! 
Total 

'ooo S 

29 
20 

143 
0 

56 
20 
54 
14 
10 
40 

386 



8S 

2. Production Cost. 

Rate of exchange: 1 USO • 350 Cedis 

Requirements !Jnit cost 
Item 

Units/year Ced is $ 

Fuel Oil 350 MT 101,000 289.00 
Petrol 300 gals. 1,000 2.86 
Electric Power 100,000 KWH 5.25 .015 
Paper bags 120,000 off 70 .200 
Manpower 30 man-year 350.000 1,000 
Maintenance, repair 
Spare parts 
Cons~..ables 
Factory Overheads 
Adm., labour 

non-labour 
Marketing, labour 

non-lab. 

Total 

3.Sales Price. 

The income from sale is based upon sales price 875 Cedis 
per 25 kg bag of hydrated lime or 100 USD per metric 
tonne ex factory without tax. 

Total 

'ooo S 

101 
1 
2 

24 
30 

6 
3 
5 
5 

10 
5 

10 
5 

207 



4. Pay-back Period 

Rate of exchange: 1 USD s 350 Cedis 

Item Local Imported Total 

'ooo $ 'ooo S 'ooo S 

1 Cost of investment 386 

2 Capital interest 27 

3 Depreciation 33 

4 Subtotal (2 + 3) 60 

5 Factory Cost 207 

6 Total Production Cost (4+5) 267 

7 Income from sale (3000x100) 300 

8 Gross Profit (7 - 6) 33 

9 Income tax (45 %) 15 

10 Net profit (8 - 9) 18 

11 "Pay-back Profit" (10 + 4) 78 

Simple Pay-back PP.riod (for opera ·_ion at 3. 000 TPY output) : 

Cost of investment 
SPP • 

Pay-back Profit 

386,000 

78,000 
= 4.9 years 

Simple Rate of Return on Cost of Investment: 

NP + I 
SRR • 

K 
x 100 • 

18 + 27 

186 
x 100 • 11.7 ~ 
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Annex X 

Kaolin Processing Plant in Western Ghana 

Pre-feasibility Analysis Date: 21 dee 1990 

Project: Kaolin Processing Plant in Western Ghana 

Products: Refined Kaolin 

Capacity: 25 TPD or 7,500 TPY of Refined Kaolin 

Source of cost estimates: HC-consult 

Computation programme: COMFAR 2.1 

Type of Plant: Wet processing plant for washing raw 
kaolin with equipment for separation of the material 
into different size range fractions with bleaching 
tanks, filters and spray dryers. 

Summary: 
The internal rate of return IRR • 32.1 t indicat~s 
that the project is viable with the assumed figures 
for the cost of plant and production, and at the 
assumed sale price for refined kaolin. As the price 
of kaolin varied considerably with the quality of 
refined product, it is necessary to carry out tests 
in the labora~ory for determination of the particle 
size distribution of the raw kaolin and the 
yield of coater type and filler type product per 
unit of mined material. 
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