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I. OBJECTIVES OF THE TRAINING COURSE

a) Development objectives

To enhance the industrialization programme of Sudan through 
strengthening the human capacities in industrial project preparation, 
evaluation and financing.

b) Immediate objective

To train 25 persons of national staff from the Ministry of Finance 
and Economic Planning, Project Preparation Unit, Ministry of Industry, 
Ministry of Energy and Mining, Development Banks, State Development Centres 
and also from regional sections of the Ministry of Industry, the Ministry 
of Finance and Economy and the Ministry of Industry and Mining, to increase 
their skills and abilities in project identification, preparation, financial 
analysis, financial planning and industrial project evaluation.

2. PARTICIPANTS

28 participants were selected by the government but only 25 participated 
effectively, with a 90 to 100% presence score.

The level of educational background was quite high: all of them were 
University graduates, some with a specialisation acquired abroad.

The level of theoretical skills was fairly high in the preparation 
of projects but they were hesitating as soon as we entered into the practical 
exercises.

They were very interested in the evaluation of projects because they 
are very sensible to what happened in Sydan in the late 70's: ordering 
industrial projects (turn key projects) without sufficient infrastructure 
or management capacities.

The list of the participants is attached (see Annex 1.1).

3. SCHEDULE

We had a five weeks period for explaining the preparation and evaluation 
of industrial projects, including case studies. The Sudanese authorities 
agreed that the course would consist of 4 hours of training per day, 6 days 
a week, say 120 hours which included lectures given by local lecturers and 
one visit to a factory. One day of holiday unfortunately diminished the 
scheduled number of training activities.

We planned roughly the following schedule:

3 weeks for industrial project preparation, including market 
analysis, technical analysis, financial analysis; 
this was based on the ID/206 Manual.
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1 week for economic evaluation, based mainly on the IDCAS 
UNIDO Manual ID/244.

1 week for extensive case study: preparation of three alter
native projects and economic evaluation along two 
or three methods. (IDCAS, Effects and UNIDO Guidelines).

The Annex 1.2 presents the programmes of each week. In general, it has 
been possible to stick to the programne except when difficult questions 
necessitated further developments. The programmes have been established 
taking into account the different periods of missions of individual lecturers 
caused by budgetary constraints.

The last week devoted to practical exercises proved to be too short to 
the long time taken by the participants for establishing their work, due also 
to the Ramadan which slowed down the general activity. It would have been 
possible to achieve the programme if we had a quick reproduction system and 
better blackboards. Solutions are given in Annex II to IV.

OUTSIDE LECTURERS

We received the support of local lecturers from the University of Khartoum 
or from local banks and administrations. UNDP members and UNIDO experts have 
also delivered ’ectures. Here is the list of the lecturers in the chronological

HARJU, Deputy Resident Representative of UNDP:
"Effectiveness of an Enterprise and the Efficiency of Management"

R. NIELD from the UNIDO project DP/SUD/79/010 - Increasing the 
Effectiveness of Public Sector Industries. "Present Status of 
Textile Industry in Sudan. Presentation of the Case Study".

Hubert JANISZEWSKI, UNIDO short term consultant.
"Acquisition of Technology"

Mohamed Salah El Din SALEH from the project DP/SUD/79/010 
"Overview of Leather Industry in Sudan".

ABD EL MUSHIN University of Khartoum 
"Planning Procedures in Sudan"

BHATTACHARJYA, Food Processing Expert in project DP/SUD/79/010 
"Investment Opportunities in Sudan in Food Industries"

/dimed El Bashir FADOUL, Faical Islamic Bank 
"Recent Banking Methods and Procedures in Sudan"

ZAHIR YACOUB of the Project Preparation Unit, Ministry of Finance 
and Economic Planning. "Sudanese experience in project preparation".

order:

16 May Mr.

20 May Dr.

21 May Mr.

23 May Dr.

2 June Dr.

7 June Mr.

10 June Mr.

10 June Mr.

5. OTHER ACTIVITIES

29 May - Field Trip to Friendship Textile C9. in El Hassaneisa. Integrated 
spinning, weaving and finishing textile industry financed by the Chinese 
cooperatici. Discussions with the management of the factory.
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6. SUPPORT FROM THE GOVERNMENT

The Government of Sudan has organized very efficiently the training 
course. The candidates participants have been selected very carefully.
They were highly motivated and participated actively in the activity of 
the course.

The training course itself was given in a very spacious room of the 
Arack Hotel in Khartoum, with microphone and with coffee-break meals.

There was only one blackboard of a very poor quality and the distance 
between the participants sitting in the last rows and the chair was too 
important. Fortunately, the Government supplied an overhead projector 
which corrected somewhat this unconvenience. A typewriter has been provided 
for preparing stencils for the course and case study. Reproducing machines 
were practically out of reach of the budget of the project. A photocopy 
is between 0,5 and 1 LS per piece in Khartoum! This was the most serious 
obstacle for conducting efficient practical exercises with the students.

The Course coordinators, Ms. Amul Sid Ahmed Ismail from the Ministry 
of Industry and Mr. Faisal Mohamed Salih have provided a very efficient 
support to the lecturers and to the participants. Everything needed was 
provided as soon as desired. The organization of the field trip was also 
very good.

7. SUPPORT FROM UNIDO

UNIDO has provided solar cell pocket calculators for every participant 
as well as Manuals.

The Manual for the Preparation of Industrial Feasibility Studies (ID/206) 
formed the basis of the first three weeks course.

The Manual for Evaluation of Industrial Projects (ID/244) was utilised 
for the fourth week of the course and for the case study as well.

Two other manuals were distributed as examples of other appraisal m-thods 
The Guidelines for Project Evaluation (ID/SER.H/2) and the Guide to Practical 
Project Appraisal (ID/SER.H/3).

Mr. Marek Kulczycki of the Feasibility Studies Section of UNIDO also 
came during the last week of the training course for delivering one lecture 
and evaluating the seminar.



8. TEAM COMPOSITION

Mr. Andre Guichard, Financial Analst, Team Leader, arrived on 10 May, 
and left on 19 June; he was in charge of the financial part of the training 
course and the organization of the :ase study.

Mr. David Sussman, Industrial Engineer, was charged with the engineering 
part of the preparation of industrial projects. He arrived in Khartoum on 
15 May and departed on 1 June 1984.

Dr. Janusz Lukasik, Industrial Economist, arrived on 17 May and departed 
on 17 June 1984. He was charged with the market analysis in the preparation 
phase and with the macro-economic considerations in the evaluation phase.
He has taken the major part of the IJCA5 Method explanation and also the 
Guidelines Method.

All members of the team have prepared additional explanatory papers 
on certain critical questions. Annexes 1.3 to 1.17 have been distributed 
to the participants during the training course.

Annex 1.18 which is a bundle of interesting notes will be distributed 
to the participants through the channel of the Ministry of Finance and Economic 
Planning along with the Annexes II to IV which constitute the solutions to 
the Case Study.

II. CASE STUDY

1. A summary of a pre-feasibility study of a workshop to manufacture spare 
parts for the textile industry has been presented to the participants 
(see Annex II.1). As far as possible practical examples illustrating 
the theoretical part of the training course during the first three weeks 
have been related to that pre-feasibility study.

During the fifth week devoted pricipally to the case study, the different 
previsional accounts (Sales Annex II.2, Operating Costs Annex II.3, 
Investment Costs Annex II.4, Working Capital Annex II.5 and Financial 
Charges Annex II.6) have been prepared for verifying in a first stage the 
commercial profitability of the project. A reasonable Internal Rate of 
Return for the Investor of 24.02% appears on the Net Income Statement 
and Net Cash Flow Statement tables (Annex II.7).

That was the first part of the Case Study.

2. But this profitability was relying on different preliminary assumptions 
which were discussed in depth by the participants and submitted to a 
critical analysis. That formed the second part of the Case Study (See 
Annex II.8 "Practical Exercises" and Annex II.9 "Remarks on the Initial 
Project " which were the basis of our future work).
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For examining the initial project and for proposing data closer to the 
reality, the participants were divided into five groups; each group 
examining one aspect of the project and trying to propose a more 
realistic approach.

Group 1 was in charge offl O II ft • » ft

f t  ^  * *  »» I I

I I  ^  I I  H  I t

Il Ç ff ff ff

II

rr

Energy problems; Capacity, cost, structure. 
Forwarding companies: clearance and transport

costs.
Foundry; Operating Costs.
Taxation system; collection of accurate data. 
Textile industry; Needs of spare parts; price 
the industry is ready to pay for.

The conclusions of the groups were as follows:

Group 1. The initial data of the study have to be recalculated in order 
to adapt to the existing tariff. For 360.000 kWh per annum the tariff is 
0,14 LS/kWh plus fixed cost on the basis of Peak Load Factor of 14.400 LS 
per annum; total about 65.000 LS. This is calculated for a production of 
80 T of metal spare parts. The investment cost has also to be drastically 
reduced: cost of transformer is much lower than the initial price.

Group 2. It has been difficult for members of ministries and official 
departments to collect exact data from private companies. Transport by 
truck from Port Sudan to Khartoum has been estimated at 100 LS/tonne; 
clearance cost including remuneration of forwarding companies is about 
2% of the C+F price of imported goods.

Group 3. Contacts with the existing Foundry. There is a plan to develop 
the existing foundry of Khartoum in order to include a sophisticated work
shop for producing spare parts Tor the local industry (not only the tex
tile industry but also other manufacturing industries).

That project could be compared with alternative projects
1) an independant workshop similar to that which formed the basis of the 
case study but slightly improved in what concern data and conception;
2) a workshop making spare parts for textile industry with a small foundry 
included and which can start up production with a very elementary equipment 
and which will be developed according to the demand.

The comparison between three projects can be done through appraisal 
techniques showing the different advantages of each project.

Further informations have been collected on ti.e sales prices of 
metal castings practised by the Central Foundry. (5.500 LS/tonne instead 
of 2.000 LS/tonne in the initial case study).

On the other hand no informations could have been collected on the 
cost of equipment of a small foundry neither on operating costs of the 
existing foundry.



Group 4. Taxes. Precision were given on the new taxation system: 2,5% 
on capital and taxation on individual incomes. There is also a 5% sales 
tax and a 5% surtax.

Group 5. Contacts with Textile industry. The need of spare parts is con
sidered as very important and the textile industry is ready to pay as much 
as 50.000 LS/tonne for metallic spare parts. Quick delivery will offset 
problems of lower quality. But we must be conscious that this scarcity 
of spare parts is mainly the result of general import restriction measures.
If. there are some facilities given to the import of spare parts for industry, 
prices will probably drop very quickly. On the other hand, textile factories 
are developing themselves the production of spare parts.

A probability analysis (sensitivity) conducted among the participants 
has given a sales price of 31.000 LS/tonne for metal castings.

Tha quantity to be sold (8o T/year) seems quite reasonable compared 
to the potential demand: 400T/ year for big size factories only. If another 
constraint on the textile industry could ease in the future (electric power 
availability) the demand of spare parts will soar as the equipment .11 
function more actively and will need more spare parts.

3. On the basis of informations collected, a new set of previsional accounts 
has been established for the initial project.

The principal modifications are the following:
1) Sales. Metallic spare parts: Unit price 31.000 LS/tonne.
2) Investment Costs. Increase of the price of the land 60 LS/squ.m.

instead of 20 LS.
Reduction of the price of building 400 LS/sq.m. 
instead of 500 LS.
Electricity infrastructure: 31.000 LS for transformer,
20.000 LS for wiring and control instead of 1.000.000 LS, 
water infrastructure 25.000 LS instead of 150.000 LS
Air conditioning (aircoolers) 8.000 LS instead of
500.000 LS.
Vehicles have to be added to the investment cost:
1 car, 1 pick-up, 1 truck, 1 forklift estimated at 115.000 LS

3) Operating Costs.
Raw Materials Metal Castings
Electricity
Maintenance
Overhead

5.500 LS/T
65.000 LS/y
70.000 LS 
100.000 LS

c/ 2.000 LS/T 
c/ 72.000 LS/y 
c/ 100.000 LS 
c/ zero

4) Financing. The new islamic rules are forbidding the interest rate.
Instead, there is a participation of the bank under the form of equity. 
(MUSHARAKA system which is equivalent to profit and loss sharing). Financing 
of the project has been established along that system.



7

5. Economic Evaluation of the Project.

The IDCAS Method (Manual for Evaluation of Industrial Projects,
UNIDO ID/244) was utilized for evaluating the benefit the collectivity 
could find if the project was realised.

Annex 11.16 is showing the transformation of current prices of 
output and inputs into the price system of the IDCAS method (See 
p. 56 of the Manual ID/244).

The Annex 11.17 present the Net National Value Added for the project 
calculated along the rules 
Output - Material Inputs = Value Added;
Net Domestic Value Added = Output - Material Inputs - Investment Costs;
Net National Value Added = Output - Material Inputs - Investment Costs

- Repatriated Value Added,
for each year of the project.

The absolute efficiency test proves that for a Social Rate of 
Discount (SRD) = 17%, the NNVA value is smaller than the wages distributed. 
Then, the project, at least under this form, cannot be accepted from the 
national economy point of view.

That result confirms the appraisal from the private investor point 
of view.

Of course, there is some subjectivity in the choice of the SRD 
but, even with a lower SRD, for example 12%, the absolute efficiency 
test is also negative.

T.iis is a clear indication that the State has no interest in sub
sidising the project for rendering it attractive for the private investor 
or for the banks.

What we have to do now is to find another form of project which can 
achieve the objective "production of spare parts for the textile industry 
(or for other industries as well).

At least, there are two alternative projects possible: 1. Expansion 
of the existing Central Foundry of Khartoum and 2. Another form of workshop.

We do not have sufficient data for conducting the study of the 
Expansion of the Central Foundry of a much higher capacity than 80 T a year.

The second alternative (a workshop with a small foundry attached) 
will be easier to formulate. Some data were collected during the training 
course but it was not possible to develop the previsional accounts because 
of lack of time. We have developed that alternative project after the 
training course and the results are presented below in part III of the 
report.



III. COMPARISON TO AN ALTERNATIVE PROJECT

The data of the alternative project "Spare parts workshop with a 
small foundry attached" are presented in Annex III.l.

There will be no plastic moulding machine anymore. The first basic 
machinery will come from an existing idle kenaf factory workshop. The 
initial capacity of these machines will be about 2QT/year. The capacity 
will increase progressively to 80T/year with the acquisition of the equip
ment necessary to meet the aemand.

The accounts have been presented in Annexes III.2 to 5. The commercial 
profitability is better than the previous alternative one: the intrinsic 
rate of return has reached 6,51% against 2,44% but is still very low. It 
can be improved if the workshop can be installed into a rented building.
Such buildings exist in Khartoum North. The profitability to a very satis
factorily 20% if we can avoid the initial disbursement of about 2 million LS 
for land and building.

But even with this slight improvement of intrinsic profitability to 
6,51%, the economic evaluation of the project conducted along the IDCAS 
Method do not succeed in passing through the Absolute Efficiency Test.
(See Annexes III.6 to 7).

This is mainly due to the still excessive cost of investment during 
the first year of the life of the project. If we can rent an existing 
building instead of constructing a new one, the economic profitability 
will be increased.

We can try also to order the supplementary machinery and equipment 
at the right time we need them for increasing the production. In our project 
proposal, the time of order was estimated very roughly but in the reality 
the enterprise can adapt the supplementary investments in equipment to 
the demand of specific spare parts and, at the same time, take account of 
the availability of skilled manpower. So it can avoid some difficult periods 
like the years 7 through 10 when the project has a substantial portion of its 
equipment remaining idle.

This improvement of the project can be done on the basis of reliable 
prices of inputs and equipment.

We suffered from a very high degree of imprecision of the data collected 
for the preparation of the case study and during the training course we had 
practically no time for assessing the prices with a sufficient accuracy.

However, this was not completely negative since it has been possible 
to show to the participants the, necessity of collecting accurate data and the 
practical difficulty of doing so.



IV. APPLICATION OF THE EFFECTS METHOD TO THE CASE STUDY

Annexes IV.1 to 7 remind briefly the procedure of the Effects Method 
Evaluation.

Annexes IV.8 to 12 present the application of that method to the alter
native project (spare parts workshop with a small foundry attached) and 
Annex IV.13 contains the conclusions of that evaluation.

As the IDCAS Method and the Effects Method are very similar, there is, 
of course, no significative difference in the results but it has been inter
esting to show how to take account of the Indirect Value Added, only briefly 
mentioned in the IDCAS Method, and how to break down the Supplementary Value 
Added into its different components.

The Effects Method is concentrating mainly in the breakdown of the Value 
Added into its components while IDCAS Method is considering the Value Added 
more globally as the difference between Output and Material Inputs. Of course, 
it would also be possible to develop the IDCAS Method along the same breakdown 
into components of Value Added but this does not present much advantage since 
the value of the components will differ from the reality through the use of 
shadow prices.

Substracting from the Present Value of the project the discounted Supple
mentary Wages, as we have done in Annex IV.13, is an addition to the pure 
Effects Method, inspired from IDCAS Method. It can serve for seeing if there 
is effectively a Social Surplus created by the activity of the project.

V. CONCLUSIONS

Due to the very effective selection of the participants who were highly 
motivated, the perfect local organisation of the seminar, the quality of 
the lecturers recruited by UNIDO, the interest of the subject itself supported 
by excellent UNIDO manuals, it has been relatively easy for the team leader 
to conduct the training course in a manner that was generally well appreciated.

Very efficient support was received from other UNIDO project members 
present in Khartoum and we have to thank them for their active participation.

The training course was also of a very acute interest for many officials 
as the country is embarked into a rehabilitation of existing industries operation.

However, we have been too much optimistic about the progress of the case 
study during the last week of the seminar.

We intended to develop concurrently by 3 groups the case study and two 
alternative projects in order to show how to conduct a comparison among them 
and how to make a reasonable choice before deciding the investment.



- 10 -

The economic appraisal would also have been conducted along three 
different methods.

This has proven not feasible because of:

the duration of material calculations by the participants :rbich reflects 
somehow a lack of practical skills in accounting techniques; 
the limited time devoted to the case study (4 days of 4 hours) aggra
vated by the Ramadan period;

- the lack of accurate data for the projects which had to be collected locally; 
the lay-out of the training course room too long and narrow; 
the lack of quick and cheap reproduction facilities which would other
wise have provided already forms and data to work directly on.

It has just been possible to prepare one project, to correct the initial 
data by a sensitivity analysis, to make the commercial and financial analysis 
of it and conduct the economic evaluation by the IDCAS method only (See 
Annex II.1 to 17).

In addition, as promised to the participants, we have prepared one alter
native project (spare parts workshop with a small foundry attached) in Annex III.l 
to 5. The economic appraisal has been conducted along the IDCAS Method in 
Annexes III.6 and 7.

That project proves more promising if building can be rented instead of 
specially constructed and equipment carefully adapted to the demand and 
availability of skilled workers.

The evaluation of this alternative has also been prepared for the parti
cipants along the Effects Method. (See Annexes IV.1 to 13).

Khartoum, 14 June 1984
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AWìEX 1.1

Industrial Project Preparation * Evaluation 
financing and Contracting
12 - 1-t June l^âk Khartoum

A) Course Coordinators :
1. Aaal Sid Ahmed isnsail Ministry of Industry
2. Faisal Mohamed Salih Ministry of Plann i ng (PP

B) Uhl DO Experts
1. Andre Guichard

2. Janusz Lukasik
3. David Sttasnan

k . Marek Kulciycki

Ministry of Foreign Trade 
Foreign Affairs St Cooper 
ation - Brussels 
Central School of Planning 
& Statistics - Warsaw 
Holyoke University, 
Massach ussets, U.S.A. 
Feasibility Stvdy Sectio 
UNIDO - Vienna

C) i ̂ .rtisipants
a ) Khartoum

1.
2.
3.
k.
5-6.
7.8. 
5.

10.
11.
1 2.
13-
Ik.
15.
16.

Igbal El Yaaani
Hamza Mohamed Elanin
Zein Slabdin All Sid Ahmed
Babikar Abdalla Babiker
Tareg A/Salam El Shafis
Moneer Osman Ahmed
Faisal A/Pahman Zakaria
Orner £1 Sayed Mohamed Salih
Soad Siddig
Lawther A/Gadir
Amal Magzoub Rabah

Ihsan El Sadig Taha

Hassan Mahmoud Hamid 
Mahmoud Hamid Sulieman 
Ibrahim Mohamed Ibrahim 
Mohamed Mubarak Salih

Ministry of Industry
It n  rf

Ministry of Planning
It It ft

Faisal Islamic Bankti ii it
Sudanese Agric. Bank 

i» i i  i i

Ministry cf Energy St Min
i i  i i  i i  n

Industrial Res. St Cons. 
Centre

Industrial Res. St Cons. 
Centre

Sudan Industrial Bank 
Islamic Coop. Devt. Bank 
Sudan Sural Devt. Co. 
Management Cevt. Centre

b ) Regions
17. Sharaf Eldin A/7atah
18. Ibrahim Hamad
19« Dr. Hussein Osman Hamid

20. Salah Abu Zeid Saboun
21. Mohamed Osman Hassan

22. Aisha Abdalla Ahmed

23. Angelo Tako Mona

2 k . Warn Henery Mandege 

25. Kour Deng Mareng

Ministry of IndustryI» I» ft
Min. of Fin. St Eco.
Central Region
Min of Fin. & Eco.
Kmrdofan Region
Min. of Fin, i Eco.
Northern Region
Min. of Fin. & Eco.
Eastern Region
Min. of Industry it Minir.
Equatorta Region
Min. of Industry 1 Minim
Equatorta Region
Min. of Industry 1 Minir
Bahr El Ghazal Region



ANNEX 1.2

TRAINING COURSE ON INDUSTRIAL PROJECT PREPARATION, 
EVALUATION AND FINANCING 

12 May - 14 June 1984, Khartoum, Sudan

COURSE PROGRAMME

WEEK 1

Time Saturday
12.05.

Sunday
13.05.

Monday
14.05.

Tuesday
15.05.

Wednesday
16.05.

Thursday
17.05.

8.30 - 10.00 Opening
Ceremony

Outline of 
project 

development

Presentation
accounting

tables

of Discounting
methods

Technical
feasibility

L

Plant capacity 
economy of scale

L
A. Guichard A.Guichard A. Guichard D. Sussman A. Guichard 

D. Sussman

10.30-11.30 Presentation 
of lecturers 
and partici
pants

Outline of 
project 
development 
(cont'd)

A. Guichard

Presentation 
accounting 

tables 
(cont'd)

A.Guichard

of Net Present 
Value

A. Guichard

Production
programme

L
D. Sussman

Plauter capacity 
static and dynamic 
analysis, increment; 
capacity build-up 

L + E
D. Sussman

11.30-12.30 Outline of the 
course 
Comments on 
the manuals 
received

Outline of 
project 
development 
(cont'd)

Presentation 
accounting 

tables 
(cont'd)

of Simple rates 
of return

Plant capacity 
Definitions and 
constraints

L

Materials and inputs
Classifications
characteristics

L

A. Guichard A. Guichard A. Guichard A. Guichard D. Sussman D.Sussman



r
WEEK 2

Time Saturday
19.05.

Sunday
20.05.

Monday
21.05.

Tuesday
22.05.

Wednesday
23.05.

Thursday
24.05.

8.30-10.00 Supplies programme Present state of Purpose and scope Introduction to Dr. Salem: Marketing inatru-
static and dyna- textile industry of demand and forecasting Forecasting ments:
mic
Inventory models 

L

in Sudan 
L

market analysis 
L L

with elasticities 
L + E

Distribution
L

D. Sussman Nield J.Lukasik J.Lukasik J.Lukasik J.Lukasik

JO.30-11.30 Project engineer- Introduction to Data requirements Time series de- Regression ana- Marketing instru-
ing project lay- market analysis/ collection and composition lysis ments:

CO outs basic computer processing analysis and L Pricing

i
Technology alter
natives 

L/E
D.Sussman

L

J.Lukasik

L

J.Lukasik

extrapolation
L

J.Lukasik J.Lukasik

L

J.Lukasik

11.30-12.30 Equipment Selec- Market Research Acquisition of Time series Regression ana- Equipment Costs
tion/equipment procedure technology exercise lysis Civil Engineering
balance L L E E Costs

L/E
J.Lukasik H.Janiszewski J.Lukasik J .Lukasik J . Lukasik



WEEK 3

Time Saturday
26.05.

Sunday
27.05.

Monday
28.05.

Tuesday
29.05.

Wednesday
30.05.

Thursday
31.05.

8.30-10.30 Demand Forecasting Manpower Financial Analysis Discounted Cash
ÏÜ Sales, Pricing, Labour Costs F 1 E L D Flow Methods

Marketing and Plant Overhead A.Guichard Net Present Value
o Production Esti- T R I P Internal Rate of

mates D.Sussma Financing Equity Return
r1 Loan Intrinsic Rate of

1 J.Lukasik Net Income State- Return
H ment

Cash Flow State-
i eJ

ment A.Guichard

10.30-11.30 idem Location and Site EL HASANEISA Evaluation from the Sensitivity Analysi
Implementation Textile Company point of view of Break Even Point

Exerci ses Critical Path the investor Probability Analysi
Spinning
Weaving Simple Rates of
Finishing Return A.Guichard

J .Lukasik D.Sussman
A. Guichard

11.30-12.30 idem Financial Analy- Pay Back Period Practical sequence
sis of operations in

Exercises Presentation of \( view of investment
the Accounting A.Guichard promotion

J.Lukasik Tables Different contacts
Sales 10. uu to establish
Operating Costs
Working Capital A.Guichard
Requirements

A.Guichard
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WEEK 4

Time Saturday
02.06.

Sunday
03.06.

Monday
04.06.

Tuesday
05.06.

Wednesday
06.06.

Thursday
07.06.

8.30-10.00 Planning Proce- Value Added in Rate of Foreign Industrial Comp- Effects Method Mr .Bhattacharjva:
dures in Sudan National Accounts 

Input-Output
Exchange plexes Alternative

Situation
Investment Oppor
tunities in Sudan

Dr.Abd El Mushin 
Prof., University 
of Khartoum

Tables

J.Lukasik

J.Lukasik A.Guichard A.Guichard in Food Industries

10.30-11.30 Liaison between Value Added in Absolute and Additional Indi- Practical Calcu- Organization of the
Project Formula- IDCAS Manual Relative Effi- ces and other lation of Value Case Study

i lation and Planning Indirect Value 
Added

ciency Test considerations Included Break Down of Parti
cipants into different

i
J.Lukasik A.Guichard

System of Price
ADMP-ACIF-AFOB
J.Lukasik

J.Lukasik J.Lukasik A.Guichard groups for collecting 
data

A.Guichard

11.30-12.30 Links between the Social Rate of Expansion of Effects Method Parallel between Guidelines
enterprise and the 
other economic 
agents in the 
economic system

A.Guichard

Discount

J.Lukasik

Project 

J .Lukasik

Value Added 
Direct/Indirect

A.Guichard

IDCAS Method and 
Effects Method

J.Lukasik

UNIDO Method 

J.Lukasik



WEEK 5

Time Saturday
09.06.

Sunday
10.06.

Monday
11.06.

Tuesday
12.06.

Wednesday
13.06.

Thursday
14.06.

8.30-10.30 Case Scudy

Critical Exami
nation of the 
numerical data 
of the case 
study 

E

"Recent Bank Me
thods and Proce
dures"

by Mr.Ahmed El 
Bashir Fadoul 
from FAICAL 
ISLAMIC BANK 

L

Case Study

Preparation of
Alternative
Projects
A.Guichard
J.Lukasik

Case Study 

idem

Case Study

Economic Evalua
tion
A.Guichard
J.Lukasik

UNIDO and
Investment Promotion 

M.Kulczycki

10.30-11.30 Price Fore
casting 

E

A.Guichard
J.Lukasik

"Sudanese Expe
rience in Project 
Preparation" by 
Mr.Zahir Yacoub 
from Project Prep. 
Unit, Ministry of 
Finance and 
Planning 

L

idem
+

Commercial 
Prof itability 
Analysis

A.Guichard
J.Lukasik

idem Economic Evalua
tion

A.Guichard
J.Lukasik

Evaluation of the 
Training Course

M.Kulczycki

11.30-12.30 Cash Flow 
Accounting

Preparation of 
Alternative Pro-

Commercial Pro
fitability Ana-

Economic Evalua
tion

End of the Seminar

Calculation of 
NPV and IRR 

E
A.Guichard
J.Lukasik

jects
E

A.Guichard

lysis

A.Guichard
J.Lukasik

idem Necessity of 
Comparison of two 
or more alterna
tive projects

A.Guichard
J.Lukasik

Closing Ceremony 
Reported to the 
Evening
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Affli&X 1.3

-.Training Course in Industrial Project Preparation. Khartoum May - June 198^.

The Concept of Value Added.

National Income is the only source for Increasing both consumption 
xnA savings in a country. Hence it can serve as a quantitative measure of 
the level and rate of increase in national welfare.

According to the rules of National Accounts, the N'tional Income Is 
constituted of : Wages

plus Household income from property and entrepreneurship 
plus Saving of corporations 
plus Corporate Tax
plus Government income from property and entreprsieurship 

minus Interest on the public debt 
j-inus Interest on consumers'debt.

If we consider that entrepreneurship is équivalait tu the artisanal 
activity, we can say that the five first points of the list above find their 
source in the commercial and industrial ut&vlty.

The iontribution of the enterprises to the National Income has been 
called the Value Added.

As such, the Value Added is the link between the micro-economics of 
one project and the macro-economics.

If the Value Added created during one period of activity by an enter
prise is positive, one can say that that activity has contributed to the 

National Income.

Definition of the Value Added.

Strict definition varies from one country to another. Value Added can 
be determined by addition of its composants or by difference.

By difference?
Value Added - Value' of the Production - Intermediate Consum

ption. _

Production - Production sold, put into stocks, delivered by the 
enterprise to itself.

Intenaediate Consumption - Haw materials and inputs, utilities, 
services and transport.

Services include : External services 
Rent 
Lease
Postage and TT 
Temporary manpower 
Fees

Are not Included : Dent of the land
Product of the earth 
Insurance premium 
Royalties
Subsidies given by the enterprise. 

Those latter elamsr s are included into the Value Added.
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2.
Value Added can also le determined by addition of the following 

elements*
• wages and social charges related to manpower
- taxes, included corporate tax
- gross income of the enterprise

which includes, among others, : net profit cf the enterprise
depreciation
interests paid to banking ins
titutions

insurance premium etc...
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AMSX 1.4

Training Course in Incustrial Project Preparation Evaluation and Financing
Khartoum Sudan 12 May - lb- June 198^.

From the Idea of project to the financing.
Short description of the iterative process which leads to the adoption 
of a financial planning acceptable for the investor and the banker.

1) Preparation of previsionai accounts for at least two sigri> 
flcant alternatives of»1 the project.

That will be prepared on thecbasis of data collected at the very 
b a n n i n g  of the previnvestoait-ophase. The accuracy of the data will be 
improved during the elaboration of the prefeasibility study.

t The fallowing accounts will be prepared:
1) Investment costs.

Including working capital which will be prepared on the basis 
of the operating costs.
All costs will be broken down according to the': r origin of the 
items : foreign or local.

2) Depreciation.
For having an idea on the time of replacement of the equipment, 
and the amount of the salvage value. That account will serve to 
calcinate the amount of the corporate tax.

Ì) Operating costs.
Broken, down in foreign and local currency, with detailed account.- 
for Raw materials and inputs, Utilities, Manpower and, if neces
sary, for Transport, External Services etc...

k) income.
Sales- and other inflows like Subsidy, Other income 
Broken down, in foreign and local currency.

5^ Integrated Net Ineome Statement and Net Gash Balance
1) first hypothesis : without witside financing for calculating 

an acceptable debt charge for the investor.
2) second hypothesis: With outside financing < first essay 
This cash balance sheet will indicate if the financialcreacur- 
are sufficient at any moment for covering the financial needs 
of the project. If they are not sufficient we must find addi
panai financial resources.

2) Computation of seme criterions of. prof liability from the point of 
view of the Investor.
This- will give to tht.-.investor the opportunity to decide if there 

is an advantage for him to realise the project under that form ( if not, we 
have to look for another alternative of the project). Criterion of profitabi * 
ty will facilitate the choice between two or more alternative projects.

3) Sensitivity- Analysis.
For taking risk and uncertainty into consideration. If the project 

proves too risky we will have to find another alternati v-. and repeat the pre
ceding steps.

**■) Financial Analysis.
Tha-t step will show- to the investor if the project can work in a 

amoeitL’.ahd independant way, from a financial point of view. It will allow the 
Investor to open, the dialogue with his banker in a view of getting additional 
resources.

If the banker agrees^,the project can be realised on that base, If not,
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2.

we have to go hack to tha step 1)5)1 on the base of the remarks of the banker.
If the new alternative passes the steps Z) and 3) above and if the 

banker has not changed his mind, the project can be adopted from the point of 
view of the investor. He can go to the following step which is the introduction 
of an official demand to the government for obtaining a licence and the advan
tages of the Investment Code.

5) Economic Appraisal of the Project.
Normally, there are the public services which will evaluate the pro

ject from the point of view of the collectivity. That evaluation will give the 
way of deciding if the project can beneficiate of the incentives of the Code 
of Investment. Sometimes, the government will ask some modifications of the 
project. If so, we anat-gotbeck to the step 1) above.

Practically, for avoiding long discussions with the financing insti- 
tutiOBs, w5“can”pripare a set of financial alternatives of the project.

Showing that set of alternatives to the banker will prove to him that 
almost all possible alternatives have been scrutinised. Such a procedure can 
prevent further objections from the banker.

We must add that even at a very early stage of preparation of the 
project, it can be very useful to approach the banker(s) for knowing this (their) 
opinion concerning it. If the opinion is favorable, the presentation of the 
study when completed will be much easier. If not favorable, there will be 
an Indication that the project must be presorted to an another pihker or • 
simply abandoned
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Training Course' In Industrial Project Preparation, Evaluation and 
Financing Khartoum 12 May - 14 June 1964.

The Financial Analysis.

The financial analysis is “based an balance sheets which show 
what a company owes (its ASSETS) and what it owes (its LIABIUTT3S) 
at a given moment.of its existence.

It 1$ a different approach that we utilised with tha Cash Plow ana
lysis. The Cash Flow Statement is ref wiring to given periods * (year, semester 
or month ).

Anyway, the Cash Flow approach can give indications an the financial 
needs of the company and on the financial-resources it oan-fiad. It was possi
ble to make a sort of financial planning on that basis.

The next stop is th's financial analysis which covers a series of 
techniques estimating the financial soundness of a project.

Those techniques have been developed invthe banking world for the ap
praisal of existing enterprises. With some precautions they can be extended 
to the study of projects that will be implemented in the future.

Structure of a Balance Sheet.
The balance sheet can be presented schematically as follows <

Fixed

Capi-

r

.tai'

Prsoperatlonal
expenditures ■ n

Current

Assets

r

Fixed Investment

.

Equity j 
*and Reserves j

►
Long Term

Inventories W<§Sdng Capital Liabilities

Accounts receivat Le

_ Cash ' Current Liabilities
t,____________________ —

Permanent
^Capital

y

The items of the Assets are classified along their availability and the 
items of the Liabilities along how readily thecreimbursement can be demanded by 
the creditors.

Financial Analysis Techniques and Principles.
Fixed capital must be financed by Equity tt Long Term Loans (Permanent 

Capital); Working Capital ought to be financed by Equity or long Trim Liabilities.

2) Ratio Analysis.
Cb the basis cf balance sheets a series of ratios has been developed. 

Those ratios are useful for appraising the guarantees a company can offer to 
its lender»

» • t/» # # •
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/toThey raw also serve measure the financial autonomy of an enterprise.

The most common ratios are:

The Current Ratio* Current Assets 
Current Liabilities

That ratio gives a measure of the capacity of the enterprise to : 
itŝ - short term debts. The bankers prefer a current ratio as high as possible 
but the company prefers a low current ratio because excess of liquidity or 
stocks too abundant is a sign of poor management.

The Liquidity Ratio ~  
(or Acid Test Ratio)

Cash Balance ♦’Accounts receivable 
Current Liabilities

That ratio is more severe than the proceeding one. 
The Long Term Debt-Equity Ratio -

which is an indicator of the financial risk of the enterprise.
Equity owners favour high long Teen debt-? ulty ratio which allows 

to control a project with a relatively small amount of the capital.
Moreover, if the interest rate of the loan is smaller than the inter

nal rate of return, theaquity owners take advantage of the leverage effect. 
Paid interests can also be substracted. from the taxation basis.

Commercial Ratiosi 
Hate of Turnover Cost of goods manufactured during the'year 

Value of average 3tock.

Profitability Ratios:

Net Profit 
fotal Assets

Net Profit 
Equity* Reserves

Net Profit 
Sales

General Remark on the utilisation of ratios?
At the pre-investment stage, it is very difficult to assess correctly 

the amounts of the provisional balance sheets. This uncertainty is reflected 
and sometimes increased by tne use of ratios.

Ve advocate the use of ratios when we have to contact bankers who are 
more accustomed to the approach of the balance sheets than to the approach 
of the cash flow statement.



23 AMEX 1.6
Food Industries in Sudan

3*am of The Factory Annual Production Capacity
(laziaua Actual Production

l) v»aaala Onion De
hydration Factory

2) Vau •ulta and Tag»
etablaa Canning 
Factor?

3)
Vegetables Cannine 
Factory

Dehydrated Onion-900 tona

a) fonato Paata 30Û. tona
b) Pineapple Products 144 tona
c) Hacgo Products 432 *
d) Canned Vegetables

includine Заааа 1C60 ■

Hazlaua - 611 tona (1974-75) 
di ni sua - 108 tona (l‘>¿9-7C) 
1980-Я1 - H O  tona

a) Tosato Paata 3240

1700Ъ) Satas 
s) Canned Fruita and

Tefe tabi «a Inoli»- 1080 
! dine Эоаса ■.
' d) Fruit ¿uicea 720

a) Fruit Joaa 60

4n ВаЬапсцяа dti'j

Nazlaua (ili Producía) - 412 toca 
(1974-75)
Hinlaua (ill Prcduota) - 18 a 
(1978-79)
Sinea re-babilitation of this 
factory since 1580-81, the fact
ory baa nada 435 tons of all 
products.

Maxlsua 1124 tona (1973-74) 
Xlniaua 39 • (1966-67)
1960-81 219 -
190 tona on average per year 
hartaua - 731 tons (1968 - 69) 
diniaus - 27 ’ (1580 - 81)
1980-81 - 27 "
Xaziaua - 19é tona (1967-68) 
Minima - 1.5 tona (1975-76)
1990-61 - 9 «
daziпая - 128 tona (1979-30) 
П Ш я и  - 0.6 • (1977-78)
1990-31 - 34 -

Prcducta Factor? j
The factory haa boea designed to eanufacture aoaa a±l£ Products with the fallowing 
capacities. I1 i ,a) Spray dried «hole 900 tone, 

silk Ponder
b) Sutter 216 •
e) Ghee (Butter Oil) 72 »

However as adequate qua
switched on to aaaufact 
following capacities.

daziana - Tdtone (1973-74) 
diniaua - 6 • (1976-77)
Information not syailabia • * 0

ntlty of silk is not STSllablaj to tha factory, it has now 
■ire De-hydrated larkadeh and G«a Arable Powders with the

a) Karkadeh 280 tons

b) Sua Arabic Powder 560 •

The factory can manufacture one of these two products 
of allk, the factory a^n work year round for Gua Arab 
In that ewent,Production capacity will go up for these

5) Xrlkab 3weets Factory. 
Khartoum .forth 
-lard *nu Soft Boild 
3w«ete including eon* 1 
Chocn’.'ite Product*,

4200 tons

Mazlaua - 212 tons (1973-74) 
The larkadeh manufacturing 
season was prolonged this year 
Xlniaua - JO tona (1978-79)
1251-32 - 40 •
Tha factory 011I7 provides 
Processing Facilities to Gua 
Arsblo Company *nd therefor* 
figures are not available.
at a time. However in absence 
a and four aontha for Karkadeh, 
two Products.

Tha information la under 
collection



24

tesa  o f  ?ìx* P a c to iy AnouaL Production OoacjtT______________
Maxlsua j Aotual Production

6) ? , »  ‘Jweata ym c to rr. 
Khartoua Morth 36CO tona tha inforsntion la under 

collectloiu



25 ANNEX 1.7
Proposals for Conslderncion by the World Bank.

To Allocate Credit Facilitias for Development nr.d 
Re-habilitation of SomeFood Processing Industries ir.

The public Sector in the Democratic Republic of the Sudan
i

The Democratic Republic of the Sudan is considered to be one of 
the best potential areas for agricultural and horticultural development; 
this is due to the fact that land and water, two important factors for 
such development, are available in plenty in the county. Realising the 
importance of processing and preservation in making such integrated 
development successful, one of the earliest Public Corporations set up 
by the Government was Food Industries Corporation. It has now got five 
factories under it3 mnnagement and they are engaged in processing tcmats.* 
onion (white variety) citrus fruits, mangoes, pineapples, melons, 
different types of beans and vegetables, Karkade and Guo-Arabic. A 
sister organisation of the Corporation which is also one of the earliest 
Corporations is engaged in processing edible oil-seeds and it has got thre- 
factories under its management.

Though the factories under the Food Industries Corporation were set 
up in early sixties yet it has not been possible to develop them further 
mainly because of lack of adequate finance and as a result they have now 
reached a stage where if necessary investments are not made for their 
development and re-haoilitntion then some of them will have to be closed 
down and this will hare a serious adverse effect on the progress of 
food processing industry in the country. To avoid such a situation, the 
Corpoation. has thought of developing agro-industrial complexes with 
some of its present factories as nucleus and re-hnbilitate its factories 
in the Southern and '.Vostern Regions. To implement such a plan, it needs 
Institutional Financial assistance for next few years and the World Sank 
is considered to be the appropriate instituation for this purpose. The 
Corporation therefore submits, in order of priority, the following 
proposals for con3ideration:-

1. Setting up of Agro-Industrial Complexes

The Corporation plans to convert its existing factories into 
agro-industrial complexes that will have captive farms as well as 
captive farmers. The general sequence of activities in these 
complexes will be (a) To achieve higher productivity of fruits 
and vegetables in the Captive Farms and in the farms of the 
Captive Farmers through introduction of high yielding seeds,
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planting materials, fertilisers, insecticides and better farm 
management techniques. (b) Harvesting at proper maturities.
(c) Improved grading, packing transportation, storage.
(d) Advisory guidance to Captive Farmers, (e) Product develop
ment through Pesearch and Development activities and better 
quality control, (f) Continuous use of better technology fbr the 
processing of fruits and ve-etables and packing of finished 
products, (g) Organised marketing of finished products in and 
outside the country. Some of these activities are now carried 
cut but it is planned to expand then in 3uch a way that these 
complexes become focal points of development and they act as 
catalysts for rural development and development of ancillary 
industries in the areas where they are located.

Two such complexes as indicated below are planned to be 
set up during the period 1980 - 1983»

A» Kassala Qnicn pe-hydration Factory

This factory which is an export orientednone is 
situated at Kassala 300 km. Fast of Khartoum. It is equipp
ed to make dehydrated onion on a commercial scale. Its 
capacity is to handle 50 (fifty) tons of fresh onions per 
day (3 shifts of 8 hrs each). However due to shortage of
white onions for export it has not been possible to utilise 
fully this capacity. It is therefore proposed to increase 
the availability of white onions to the factory by establish
ing a farm of 1500 fsddans at Tnjog, 20 km from Kassala so 
that the factory can work for 2*+0 days in a year. As the 
production will increase, it is necessary to increase storage 
facilities for raw material and finished product. It is also 
necessary to introduce mechanical peeling of onions to cope 
up with increased production and improve quality and decrease 
losses. Estimated financial assistance required to implement 
these proposals in S3 below

a) Establishment 4 Development of 
1500 acres of Farm at Tajog near Kassala.

b) Expansion of storage facilities for 
raw materials and finished products.

c) Additional Machinery and Equipment.

.2.

3,^00,000

300.000

100.000

Total 3.8oc,cco
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.3

3. Kariema Fruits and Vegetables Canning Factory

This factory is situated at Kariema in a suitable place 
near the River Nile 500 kms. North of Khartoum. It is equipp
ed to make tomato paste on a commercial scale and a few product 
from citrus, mango and pulses on a small scale. The installed 
capacity of this factory is to process 117 tons of fresh 
tomatoes per day (three shifts of 3 hrs. each) in two tomato 
paste making lines. It has got its ov/n can (two sizes) making 
line; it has also got its own generator and water supply. If 
the installed capacity is fully utilised, the factory can 
produce 23^0 tons of tomato paste in 100 working days but due 
to inadequate supply of tomatoes, it has so far been possible 
to make maximum 500 tons of concentrate from fresh tomatoes 
and 900 tons of re-constituted paste from imported tomato 
concentrate. In order to increase capacity utilisation 
considerably it is proposed to develop Kariema Factory as

an Agro-Industrial Complex where growing of tomatoes ar.i 
other raw materials for the factory will be an important 
operation. In order to diversify production, it is also 
proposed to set up a new line to process mango, citrus fruits 
and pulses.

The estimated financial requirements for these two 
proposals are as below

a) i) Development cf the Farm (1GC0 acres)
attached to the factory.

ii) Development of Islands in River Nile 
within a radius of 100 kms from the 
factory for growing tomatoes including 
two power-driver river transport for 
transportation of farm inputs to the 
Islands and tomatoes to the factory.

b) Setting up a new processing line for 
citrus mango and pulses.

3.260,OCO

300,000

500,000

$.1060,000
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A. Factory in the Southern Potion - 'Vou Fruits grid Veretables 
Canning Factory :-

This factory is situated at Wou in the Southern Region*
It is equipped to make tomato paste cn a commercial scale 
and products iron mango and pineapple cn a small scale.
The capacity of the factory is to handle +̂5 tons of fresh 
tomatoes per day of three shifts. Sowever, due to non
availability of tomatoes in ’Van Area, it has not been possible 
to make at all tomato paste from fresh tomatoes in this 
plant. There is good scope of developing this factory to 
process mango and pineapple. It is therefore proposed to 
develop farms after carrying out feasibility studies to 
grow tomatoes and pineapples for this factory as an integrated 
agro-industriel plan and install machinery and equipment for 
processing mango and pineapple. It is also proposed to have 
some 'on going' programme to process mango -and pineapples. 
Estimated Financial requirements to implement these proposals 
are given below :-

u) Establishment and development of farms
to grow tomatoes and pineapples including 
cost of feasibility studies.

$ . 500,COO

b) Machinery and equipment to process mangoes 
and pineapples. 250,CCC

c) For 'on-going' programme to process mango 
and pineapples. 250,000

*.1C00,CCC
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В . rectory in th ".'esierr. ?•:- о n - ЗУс-диз-; •-ilk Oe-hy dr~ r ion
t

Fic t оry : -
This factory which is situated at Babanusa l?CO kms 

Vj’est of Khartoum is equipped to make de-ayir?.tei milk and 
seme other silk products. Due to lack of adequate supply 
of silk to the factory, spray-dried, Karifde and 'Gum Arabic' 
are now made in it. There is a rood export market for these 
two products. It is therefore necessary to develop their 
production in this factory. In order to do so, a feasibility 
study that will show rev; equipments are necessary and deletion 
of unnecessary existing equipments is necessary. The estimated 
financial requirement to carry tills study is f.100,000.

The present estimated investments, capacities and products mix 
cf the factories under the Corporation are in Annexure 1.

The financial requirements of the Corporation for development, 
diversification and re-habiiitstior. cf some of its factories as 
indicated above are summarised be-lew ;-

1. Establishment of Agro-Ir.dustrial Complexes:

a . At Kassala U.SC0,00C

b. At K-rieaa 10bC,C0G

Total

2. Re-h.nbilitation cf Factories in the 
Southern -and Western Regions.

3. Factory at iVau 

b. Factory at Babanusa

$ . 1860,000

loco,cco 

100,000

Total S. HOC ,  000

Grand Total ( 1 + 2 )  S.2960,CC0

or 2.9 millions $
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The sister organisation of the Corperatior that is the Gil Carp, 
is engaged in the manufacture of edible oils from cotton seeds end 
it also carries out refining operations with regard to goundnut oils. 
However, due to lack of multi-purpose- machinery -and equipment, it 
has not been possible for this Corporation to utilise its capacity 
fully; percentage of utilisation is only 30?-. The organisation 
therefore wants to re-habilitate its factories by installing 
additional mochinery -and equipment including solvent extraction 
plants so that it car. process greung-nuts and other edible oil seeds 
in addition tc cotter, seeds and thereby increase c-pacity utilisation. 
It car. carryout such -a plan only if it gets Institutional Fin-nicijl 
assistance from an organisation like the 'Vorld 3onk. The Corporation 
therefore submits the fallowing proposals for consideration:-

A. Pe-habilitqtion cf African Oil Mill
This mill is at Khartoum -forth and it has a crushing 

capacity of I5C tons of cotton seeds per day. The machinery 
and equipment have became old and obsolete --»nd hence they need 
replacements immediately. The Corporation has therefore entered 
into a contract wish l-l/Z - French Oil Disc Corporation, Piqua,
Ohio, USA to supply new machinery and equipment at an estimated 
cost cf $.2.1 million. It has become extremely difficult for 
the Corporation to arrange this finance. . It therefore needs 
.assistance of the 'Vorli 3ank to get this finance.

3* He-habilitation of the Sudan Gil Mill

This *ili established in 19^5 is *iso -at Khartoum North; its 
original crushing capacity was 2C0 tons of cotton seeds per day, 
but due to complete worn-out conditions of machinery and equipment, 
it can crush now hardly 75 tons cf seeds/day. It therefore needs 
complete overhauling and the Corporation wants to put pre-press 
expellers .and solvent extraction plants for this purpose. The 
estimated investment is as below

1. Buildings 5* 600,000

2. Machinery, Equipment for 
Pre-press solvent Extraction S.3,850,000

5. 3oilers ‘ir-2 ^ 0

U.



31

C. Installation of 3EIINT3EC

During recent years, the Corporation is getting more 
of white cotton seeds with high lint contents and os a result 
it his become necessary to install delinters so that produc
tivity of the throe oil mills is not effected. It therefore 
pronoses to set up deiintars at an estimated cost as indicated 
below

1. 3uildir.g - S. 1CC|CCC

2. Machinery and Equipment - 900,0C0

Total SE.lOOOjCCC

The total financial assistance needed by the Gil Corporation 
is summarised below

A. 3e-h,abilitation of African Cil Mill 3.2 .ICG million

B. F.e-habilit.ation of the Sudan Oil Mill - 5.^.866 "

C. Installation of felinters ' s.i.coc

5.7.966 million
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Estimatoti Investments» Capacities grid products mix of the Factories under the Food Industries Corporation

1 2 3 *♦ 5 6 7 8 9

SP. N?ne of Products Mix. Capacity (3 L A N D B U I I. D I N G S
n o . i ' i e  F a c t o r y

shifts per day) Factory
1 .

Farm
t.

e c  tory 
1 .

Faro
s.

Resident
ial 1 .

1 Ktl'leo* Fruits R<
Vegetables 
Conning Factory.

a) Toma to Paste.
b) Canned Fruits & 
Vegetables includ
ing jams.

a) 23 tons.
b) Very small

quantity.

The land
has been 
given free 
by the Govt.

A't present only 20 
acres of land is used; 
it is proposed to 
develop 1000 acres of 
farm K  3 islands in 
River Nile as part of 
nn Agro-Industrial 
CompLex.

203.506 9**8 255*06*t

c. F t p s t la Onion
Dehydration
Factory.

Dehydrated onion 7 tons Do 20,000 *♦23,700 195,032

3 Wnu Fruits &

Vegetables Cann- 
iii6 Factory.

a)Tomato Psste.
W)Mango & Pine

apple products.

a) 8 tons
b) 3 tons D* *<00 acres of land 

given free by Govt. 500,000 - 95,200

l’ t'-inusn Gprny- 
(Iri'-d Factory.

Spray dried 
Karkade R, Gum- 
Arabic .

Full capacity Do♦

'

731,660 3«o9o 271,926

t* K i r 1 emn I)n tes 
Pack!ng 
F a c l o r y .

Processed Dates 
in Consumer Packs Do - 52,000 - -



10 11 12 13 1'» 15 16 17 18 19

SH. 
N0 •

Machinery & equip 
ment including 
utilities.

S T A F F Working
Capital
(Average)F a c t o r y F a  r m Trans port R e m n r k s

Factory
S .

Farm 
f.

Permanent
*.

Casual
3.

Permanent
3.

Casual
t .

Fnc tory
I.

Fa rra
3. 1.

1 598,776 2,552 303 27 37 IOf>,326 15,138 1 ,065,202
The casual otnff is 
mainly for peeling 
onion.

2 *+38,57'+ J ,5lo 205 831 - - 99,032 16,292 2,12 1,1**8

' - 2(*C,000 - 319 - 92 - 18,000 - '+12,800
Working Capital is yet 
to be provided.

h , **7C , 306 2,000 2^2 5 12 287,7^0 2,909,680 The fact w»s set up 
for Oehyd. Milk; not 
18 used to make spray 
dried Ksrkade K Oum- 
Ambic.

3

J___

^  ,000 - 25 - - - 2,116 - 190,'+00
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CASE STUDY AND EXERCISE SERIES

IS - 5216 - ? 
Rev. Sept. 1979

TINNED MILS MARKET FORECAST 
MARKET RESEARCH CASS STUDY

Proolaa

This case study is based on a consultant's market research report 
for a pre-feasibility 3tuc$- of a proposed new factory. The 
consultant forecasted future demand by analysis of past imports. 
The case raises questions on proper methods of deoand forecasting 
and the interrelationship with the rest of the "marketing mix". 
Approximate working time: 2̂ 3 hours.

Prepared by: Robert Youker

Copynght @  1275 by the intemshasui 3aax for Reconstruction end Development
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I
INTRODUCTION

object:
To determine if the project is sufficiently attractive to justify 

proceeding with detailed engineering studies and final cost calculations 
preparatory to an investment decision.

To answer such major questions as type of oil to be used in the 
raccnstituciag process, size of can to be produced, size of the factory and 
the total, amount of investment required.

SCC?t

Product - reconstituted tinned nil Sc, either natural or filled. 
Geographical Area - Ghana and export markets in nearby countries. 
Planning Horizon - five years to 1963.

DEFINITIONS
Reconstituted or recombined nil* is the result of blending nonfat 

dry ail Sc powder with water and anhydrous milk fat to produce a product which 
is very similar to either fresh or evaporated whole ailSc.

Filled nil's is the product aada from skin milk (reconstituted 
powder or liquid) with vegetable fats or oils added in approximately the 
sane proprocion as the butterfat renoved from the whole nilSc. The 
vegetable fat nay be any one of a cumber of edible fat3 and oils, such 
as coconut oil, c o m  oil, etc. Earliest available reports of production 
shew filled nil’s, mainly in bulk form, produced in the United States as 
early as 1916. It is believed that tilled milk is currently being produced 
in about ten countries including Ghana, where the Ghana Cold Storage Company 
in Accra is already producing filled whole milk anc list triouting it as far 
as '0 ailes from Accra.

Tinned nilk is any form of evaporated or condensed niik which 
cas been packaged in tin cans, usually of a standard size, for purposes 
of preservation.

CONCLUSIONS

A reconstituted filled evaporacad Bilk plant would be a favorable 
addition to the Ghana econooy.

Nine parts coconut oil the one part corn oil should be used ir. 
the reconstituting process.



36

IB-5218-P
Rev. Sept. 1979

Production should be exclusively in Che 14.5-ounce can size.

A.factory producing 17 million pounds per year operating on one 
shift full capacity would require a total investment of i 417,684 if taxes 
and import duties are waived, or of i 438,043 if these caxes and duties 
oust be paid, raising the working capital requirements.

A sales prices of s2.25 per case would produce a 75.2* return 
orr invested capital if caxes and imported duties are waived, or a 19” re
turn if these taxes and duties must be paid. This assumes operation at ful 
plant capacity and over 90S of m e  present market (17-nillion-pound output, 
or 390,305 cases vs. 18.9-million-pound 1963 consumption). The break-even 
points are 110,394 cases and 177,882 cases under the two alternatives.

Protection from import competition by means of either restrictive 
licensing or protective tariffs is recommended for the first three to five 
years of production.
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II

MARKET

SUMMARY

We have restricted our aarkec projection to unsweetened evaporated 
Bilk, for the following reasons: (1) The quite separate and distinct market
for unsweetened evaporated milk as compared with other forms of liquid milk, 
resulting largely from its major use for infant feeding; (2) the greatly 
superior keeping quality of tinned evaporated milk in a tropical country such 
as Ghana (for example, shelf life of this product is estimated at over 
six months, and an opened can will keep for over 24 hours without refrigera
tion if kept in a reasonably cool place); (3) the fact chat this is the form 
of liquid milk to which most consumers are accustomed; and (4) che difficulty 
of widespread distribution of any ocher liquid milk form. Total demand for 
this unsweetened evaporated milk is approximately 19 million pounds per year 
(1963), and the market has been growing at an average compound race of approxi
mately 122 per year. The one-shift capacity of Che plant envisioned in this 
report is 17 villion pounds per year. This is che smallest economical-sized 
plant. It seems, therefore, chat with a lower price chan present imports 
and/or government protection against imports, che factory should be able to 
operate successfully at capacity or beyond.

PAST GROWTH

In view of the lack of local milk production, che official import 
figures are considered to be a reliable estimate of che cotal size of the 
markec. Tocal milk consumption in Ghana is (1) small in relation to ccher 
comparable countries, (2) increasing, and (3) satisfied alnosc entirely 
by imports. These points are illustrated in Table I, which shows che 
Imports of all forms of dry and liquid milk into Ghana from 1955 through 
1963. Figures are shown both in cut. and in kilos to facilitate comparison 
between the Ghana statistics and the international statistics in Appendix A. 
Demand for unsweetened evaporated milk has grown from 67.9 cwc. in 1955 to 
165.? zvt. in 1963, or an average compound race of increase of approximately 
122 per year. On a per capita basis, chis increase has been from .59 kilos 
per person in 1955 to 1.18 kilos per person in 1963. These rates can be 
compared with per capita consumption of ocher countries shown in Appendix A. 
Comparable consumption figures of evaporate milk on a per capita basis for 
a few selected countries with low whole milk consumption are as follows:
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Country Kilos Per Year

Ghana (1963) 1.18
Panama 4.7
Trinidad and Tobago 9.4
British Honduras 20.0
Greece 2.4
Malaya 7.4
Philippines 1.9
Thailand 1.8

Filyas DEMAND

The projected future demand presents a favorable market situation 
for establishment of an evaporated milk, plant in Ghana. This projection 
is sho'Tj in Table 1 and Graph l. The projection in Graph I is based only 
on past per capita consumption figures. Other considerations would pro
bably increase demand for this product at an even greater race chan chat 
projected. Such considerations include a lower possibLe price for a local' 
product as compared with the imported variecy and Che expected overall growth 
of national income during this period. The general product —  unsweetened 
evaporated tinned milk —  is already widely accepted and its demand has grown 
rapidly. With the introducción of a comparable product at a lower cost into a 
growing economy, and with additional sales promoción, the race of growth in 
demand will probably increase even more rapidly than projected on the basis of 
past figures.

The projected per capica demand from Graph I is used in Table L, 
together with the projected population to provide total projected demand 
for this product. This projection is shown in ewe. for comparison with 
pasc Ghana figures, in kilos for comparison with international figures, 
end in pounds for comparison with expected output of the proposed factory. 
It should be noted chat even the highest projected per capita demand 
ftaures of 1.479 kilos for 1963 is conservative when compared with the 
selected international figures of L.3 to 9.4 kilos and higher. The pro
jected demand indicates a sufficient market to justify a plant of the 
capacity proposed in this report.

OF ORIGIN’

Table 2 shows the imports for L961 , 1962 and 
by country of origin. Bctven 90" and 95Z are from Che 
reflect» che large percentage of the market controlled 
Dutch producer.

1963 broken down 
Netherlands. This 
by PEAK, Che major
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Trsnd of Per Capita Ccnsaaption 
Unsweetened 3raporated Milk ( irs-Picted Regression Line)

®  Actual
X "orecast .eare
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SIZE OF CONTAINER

Interviews with inporters in Ghana and inport figures from U.A.C. 
have revealed chat six-ounce cans have controlled about 90" to 95" of the 
unsweetened evaporated milk market. We aknowledged that certain markering 
problems may be involved in selling the 14.5-ounce cans, but we reel 
that the people will buy this size if it can be obtained at a substantially 
cheaper prize and it is the only size available. In view of the lesser 
investment required for production of a single size can, and of the more 
economical production cost and sales price of the larger size, we have 
decided to base this report on production and the sale of only the larger 
14.5-ounce can. In the Philippines, where only the larger size can was 
produced, there was no difficulty in inducing consumers to change from 
the smaller can which had been previously imported.

COMPETITION AND EXPECTED MARKET SHARE

Ghanaians are known to be brand conscious, as is witnessed by the 
large share of this market traditionally occupied by PEAK milk from Holland. 
This gives us reason to doubt that locally manufactured milk would be able 
to compete successfully with this established brand without a substantial 
price advantage. The reason for this doubt is increased by the necessity 
to produce only the larger size cans. The required price advantage can be 
attained in part by the lower costs involved in local manufacturing, but we 
feel that either protective tariffs or restrictive import licensing will 
also be required for ac least the first three to five years of local manu
facture in order to ensure successful market acceptance of this new product.

Prior to Che introduction of this new product, the new company will 
have to conduct market surveys to determine che name of the new product and 
its acceptability at various market levels. During the early period cf 
introduction, an extensive advertising program 'will be required to develop 
the new company's brand image and to guarantee market acceptance of the new 
product.

The government should ensure that che local product does not rise 
in trice or fall in quality while the government is providing a protected 
market.

DIS'1 Л * Z L i ~'-J
It Is expected chat local production will fit into che normal 

distribución system in place of imports. Sales would be made to present 
importers and ocher wholesale dealers. It is also expected chat che new 
company would make a substantial effort Co expand che distribution system 
to better reach all points of possible sales and thereby accelerate che 
increasing demand for this product. This expansion of che distribution syscen 
and che previously mentioned extensive advertising program are reflected 
in the Advertising and Miscellaneous Sales Expenses section of Table 16.
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PRICE AMP MARGINS

The oroiection in Table 16 is based on sales price ac the factors of 
per 43-can case, or 0.046875 per can. This sales price was derived ir an 
attempt to provide a lower price than the present import price or 
e2.9 per case, or .06042 per can, and still allow a satisfactory return 
an Lavastnenc to the new plant. In addition to an atraapc co broaden the mar
ket, the lower price is justified by the lower cost of raw materials used in 
filled —17 > .

Ve feel thac it nay be necessary, in order to gain aaxiaun assist
ance iron the distributors in promoting this new product, to allow the sane 
amount of nargin on this new product as is presently being applied to inports. 
This procedure would result in a pricing structure which compares with the 
present pricing structure as follows:

Present Pricing Structure

Per Can 
Per Case 
Margin Per Case

Inaort Vholesale Retail

.06042 .06542 .07083
§2.9 33.1375 §3.4

0.2375 0.2625
Proposed Pricing Structure

Per Can 
Per Case

ractorv Wholesale Retail

.046875
§2.25

.05167
§2.49

.05833 
s 2.7 5

0.2375 0.2625
Ell?CRT MARKET

The imports of unsweetened evaporated milk in countries adjacent 
to Ghana are listed in Table 3. It appears that substantial markets exist 
in these countries and chat these markets will grow rapidly, but local 
factories nay displace imports in such the sane manner as is new being 
considered in Ghana. Ve feel thac the uncertainty of these markets pre
vents their inclusion in our forecast of the potential market for the Ghana 
plant new being considered. The possibility of developing these expert 
markets should be kept in mind, however, ar.d an attempt should be race to 
develop then to whatever extant is possible.



Table lti

ESTIMATED 1 ‘ROFITAill LITY

SALES
390, 805 cases @ L2. 5 /-  per case

Source
Taxes and Import 

Duties Waived
Ttixes and Import 

Dulses Imposed

L879, 311 LB79, 311

VARIABLE COSTS 
Raw Materials 
Direct Labor 
Utilities
Advertising and Misc. Sales Expertise 

Sab-Total

FIXED COSTS
Personnel, Indirect and Administrative
Rent, Land
Professional Fees
Misc. Supplies and Expenses
Interest
Depreciation - Equipment
D e p r e c i a t i o n  -  B u i l d i n g

Maintenance
Electricity Fixed Charge 
Amortization of Start-up Costs 
Directors' Fees

Net Profit Before Tax (Assume 5 years tax 
Tax (¿? 45%
Net Profit After Tax

Equity Investment 
Rale of Return on Equity

Table 7 L620,040 L701, 590
Table 11 2, 620 2, 628
Table 12 2,500 2, 500
Est. 34,000 659,968 34,000 740,718

L 2 19, 343 LI 38, 553

Table 11 L  13,048 L  13,048
Table 8 600 600
Eat. 300 300
Est. 1,000 1,000
‘Pable 13 16,707 17,522
Table 9 15,505 15, 505
Table 8 4,000 4, 000
Table 9 7,753 7, 753
Table 12 960 960
Table 15 1,372 1, 389
Est. 1,000 62,245 1,000 63,077

free) LI 57,098 L  75,516---1 ---- tm 33,582
L  41,534

L20B,842 L219, 022
75. 2 % t * W

i

■P-
II

a<
inr,

~Jr»

C » JI
<J\r>
cc I •"0 H-• o

•o
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Table 3

IMPORTS CF UNSWEETENED CONDENSED MIUC 
(converted to pounds in weight and L in value)

Uooer Volta

Cuar.rity 3 / 
Value 4/

Togo 1/

Quantity 3 / 
Value 4/

Ivory Coast

Quantity 5 / 
Value 4/

Dahomey 2/

Quantity 3 / 
Value o /

1961 1962 1963

354,944 
L 19,731

954, 500 
L 66, 465

1, 430, 798 7/ 
L 72,365 7/

1, 574, 099 2, 043, 092
t  75,755 L 89,738

7,560,003 4,850, 197
L 444, 940 L 272,271

793,563 
L 42, 500

1/ Condensed m Jk of all kinds.
2/ Imported from France only; includes evaporated and condensed milk 

and cream.
y  Metric ton9 multiplied by 2, 204. 62 (1 mt * 2, 204. 52 lb.).
4/ F. CFA divided by 591.18 (SI. 00 » 246.85 F. CFA), roinded to nearest

y  Kg multiplied by 2, 204622 (1 kg = 2. 204622 lb.). 
y  5 divided by 32. 30 (1 L 5 $2.80).
7/ Eleven months.

Sources: Upper Volta -  Bulletin Mensuel de Statistique: Togo - Bulletin de 
Statistique; Ivory Coast - Statistique du commerce extérieur de la 
Cote d'ivoire; Dahomey - Commodity Trade Statistics (United 
Nations).
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ADVANTAGE OF FILLED MILK

In -sene situations, especially where the country concerned has a 
surplus of some acceptable type of vegetable oil. such as coconut oil, for
eign exchange can be conserved and Che selling price of the milk reduced 
by substituting vegetable oil for anhydrous milk fat. The resulting pro
duct, which is similar to evaporated whole ail5c in boch caste and nutrition, 
is called filled milk.

Ghana's supply of coconut oil lends itself to use in the manufac
ture or this product. Not only is foreign exchange conserved, but a less 
expensive product is produced. As seen in Table 4, the United States CCC 
export sales price of butter is now about $.35 per pound, or 0.125, and 
since butter is only about 80- anhydrous ailk fat (butter oil), the orice 
per pound of oil would be about $.44, or 0.15833. It must also be notad that 
freight and handling would have to be added to this price in order to get 
a lanced cost in Ghana. In contrast co chis high cost, interviews in Ghana 
have shown chat refined coconut oil is available on the Ghana carkec for
about s 23.5 oer 44 gallons (imcerial), nr about 0.07083, or $.20, per 
pound. This aaounts co a saving of Q.85417 per 9.8 pounds of oil required 
for 100 pounds of ailk output, or 55Z.

A combination of one part corn oil with nine parts coconut oil 
was found to be the best oil combination in the Philippines. We feel chat 
a similar combination should be utilized in the Ghana production. Table 5 
shows chat the cost of c o m  oil is also less chan that of butter oil, with 
its most recent price per pound being about $.15, 
ation to Ghana.

The nature of the markets and end-uses of filled milk resembles 
that for evaporated whole milk. - This new product will be competing with 
and, hopefully, displacing the presently imported evaporated whole milk.

For all of these reasons, we belive chat the production in Ghana 
of reconstituted unsweecened evaporated milk should be e filled milk rather 
than a whole milk, using boch coconut oil and com. oil.

RAW hATTP.lAlS

A3 noted above, it is proposed to use locally available refined 
coconut oil ar.d imported corn oil as the oil c; -penents of this milk.

Staces, 
might a 
Ínteres 
is such

Monfat dry milk would probably be imported from the 
although Commonwealth countries such as Mew Zealand or 
Iso be able to supply some or all of this requirement, 
ting to note that Che world supply situation for nonfat 
thac even Holland is now importing it from the United

United 
Australia 
It is 
dry milk 
Sea tes.
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the steadily rising trend of U.S. prices for nonfat cry milk is shown in 
Table 6. The aost recent orice at which this product is available is about 
S.15, cr Q.Q5417, per pound. It is likely that this orice trend will continue 
upward. This is because u.S. supplies are presently liaited, the dairy pro
ducing areas are intensifying their pressures on the government tor increased 
dairy price supports, and also because it is not expected that the govem- 
aent export subsidy (FIX • payment in kind) progras 'ill be reinstated in the 
future to subsidize ar.y reduction in export prices from the higher support 
price.

The desired vitania additives would also be imported. The exact 
recurrenencs would depend on aedical research to deceraine precise needs in 
Ghana. The cost would be aiaor in any event.

There are no companies in Ghana now able to supply the type of cans 
recurred tor this milk-producing operation. The cost of equipment to produce 
the 14.3-ounce sanitary-cop cans used la the proposed plant is coo high (in 
the area of s 143,000, FAS New York) to be supported exclusively by this 
size milk factory. Initially, therefore, the tin cans could aost economic
ally be imported. The nearesc factory is in Nigeria. There are several 
factories in Ghana chac aay soon be able to supply the necessary tans.

Labels could be printed in Ghana at a very small cost.

The amounts and costs of the vairous raw materials recurred are 
summarized in Table 7.
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Table 6

U.S. PRICE OF NONFAT DRY MILK

Payment Rates Under
Announced C C cU  , Payment-in-Kind

Period or Date Export Sales Prices— _____ Progranw_____

Juiy-Sept., 1962 6. 12-6. 21— — 8. 18-8. 25^/
Oct. -Dec. 6 .22-6 .35 8. 22-8. 91
Jan.-Mar. , 1963 6. 29-6. 35 8. 84-8. 90
April-June 6.33-6 .40 8. 78-8. 85
Juiy-Sept. 6. 40-6. 47 8.73-8 . 78
Oct. -Dec. 6 .46-7 .10 8.08-8.73
Jan. -M ar., 1964 7 .10-7 .57 7. 80-8. 08
April-22 May 7.90-9 .25 6. 13-7. 75

August 1964 1.00-2. 95
2 Sept. 2 / . 82

As of 10 Feb. 64, the U.S. Department of Agriculture support buying 
price for spray nonfat dry milk, U.S. Extra Grade, is:

Bags without tape 14.40
Bags with tape 14. 60

In view of the halted PIK program, export sales for at least the near 
f-r.ure must be expected to be tor at least this minimum support once. 
Therefore, for the purposes of this report, an average price of S. 15 is 
used.

1/ CCC = Commodity Credit Corp., an affiliate of the U. S. Department 
of Agriculture.
2/ Source: U.S. Department of Agriculture.
3/ U.S. cents per pound.
1 / F .A .S . basis, other-than-Pacific ports.
5/ The last PIK export sales registration accepted. No more are 
planned for at least the near future.
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Table 7

RAW MATERIAL COSTS

Assuming Import Duties Waived Assuming Import Duties Imposed

Item

Amount Per Hundred 
Pounds of Finished 

Product

Cost Per Hundred 
Pounds of Finished 

Product

Total Cost at 
Annual Output of 

17 Million Pounds

Cost Per Hundred 
Pounds of Finished 

Product

Total Cost at 
Annual Output of 

17 Million Pounds

Milk Constituents: 
Nonfat dry milk 
Coconut oil 
Corn oil

18.3 lb. 
8. 8 lb. 
1.0  lb.

L 1.144 1 /
. G23 3 / 
.063 4 /

L 194, 480 
105,910 

10, 710

L 1.296 2 / 
.623 3 / 
.079 5 /

L 220, 320 
105, 910 

13, 430
Total L 1.030 L 311,100 L 1.998 L 339, 660

Cans (14. 5 -o z .} 110. 345 cans 1.534 6 / 260, 780 1.841 7 / 312, 970

Shipping cartons 2. 299 cases .288 8 / 48, 960 .200 0 / 48, 960

Total L 3.652 L 620, 840 L 4.127 L 701, 590

1/ Imported from USA at $. 15 per pound plus $ .02 per pound freight and handling, or a total of .0625 per pound. 
“  Assumes present import duty of L  1 per cwt. would be waived for this project.
2 / As in footnote 1, but includes import duty, or a total of .07083 per pound.

/  From local supplier at L 28.5 per 44 Imperial gallons, 9.21 lbs. per Imperial gallon, .07083 per pound.
I Imported from USA at $. 15 per pound plus $ .02 per pound freight and handling, or a total of .0625 per pound 

Assumes import duty of 25% waived for this project.
I As in footnote 4, but includes import duty, or a total of .07917 per pound.
/ Imported from Nigeria at estimated cost of ,01390 per can plus shipping. Assumes present 20% import duty 

waived for this project.
/  As in footnote 6, but includes import duty, or a total of ,01668 per can,
/  From local supplier, 48 cans per carl on at .125 per carton.

IE-521 
Rev. S
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PER CAPITA CONSUMPTION 
WESTERN HEMISPHERE, 1959-61 1/  

(Kilograms per year)

Country Whole Milk Skim Milk Dry Milk

Canada
Argentina
Bolivia
Erazil
Chile
Colombia
Costa Rica
Cuba
Ecuador
Guatemala
Haiti
Honduras
Mexico
Panama
Peru
Trinidad Tobago 
Venezuela 
British Honduras

189.1 *•
81.6 -

9.8 4.0
52.9 1.8
89. 4 5.3
55.2 3.2
94.4 5. 1
93. 6 4.0
62. 3 3. 2
24.7 5.0

8.4 -
21.6 1.6
70.2 1.0
16.8 -
22. 4 4.3
18.8 -

9. 6 8.7
.4 -

3. 6 
.6 
. 3 
. S

2. 2
.7

1.7  
. 1 
.2 
.5  
.3 
. 3 
. 3 
.9  
.3

4.7  
5. 5
2.7

Evaporated

8.3  
.4  
.3 
.3  
. 1

.8
1.0

.3

.3
4.7 

.4  
9.4  

. 4
20.0

Source: Food Balances for 24 Countries of the 
1359-61. Foreign Regional Analysis Division, 
Service, U.S. Department of Agriculture.

Western Hemisphere 
Economic Research
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APPENDIX A -2

PEE CAPITA CONSUMPTION 
WESTERN EUROPE, 1959-51 1/ 

(Kilograms per year)

Whole Milk Skim Milk Dry Milk Evaoo rated Milk

Austria 165.8 11. 2 .4 .4
Bel-Lux 101.9 6.0 2. 6 2. 6
Denmark 135.2 37.4 - «
France 105. 6 - 1. 1 1.4
W. Germany 105.4 10.5 1. 2 7.1
Netherlands 121. 6 45.1 .8 7.5
Norway 183.4 7. 6 . 1 1.9
Sweden 152.3 33.3 3. 2 . 5
Switzerland 178.7 2.7 2.4 1.3
U.K. 148.5 - 2.0 2. 5
Greece 45.0 5. a . 5 2.4
Italy 63.4 - . 2 .3
Spain 59.3 . 1 1.1

1/ Soiree: Food Balances for 15 Countries of Western Europe, 1959-51. 
Foreign Regional Analysis Division, Economic Research Servies, U. S. 
Department of Agriculture.
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APPENDIX A-3

PER CAPITA CONSUMPTION 
FAR EAST AND OCEANIA, 1959-61 i t  

(Kilograms per year)

Country Whole Milk 2/ Dry Milk Evaporated Milk

Burma
Ceylon
India
Indonesia
Japan
Malay
Pakistan
Philippines
Taiwan
Thailand
Australia

16.2 -  -  
8.9 1.2 .9

48.5 0.1
0.3 -  o .i

15.6 0.5
2. 6 0.3 7.4  

45. 0
0.9 0.6 1.9 
0.5 0.2
0.3 0.1 1.8 

137.0 3.3 4.0
New Zealand 209. S 4 .2  3.3

1 / source: Food Balances for 12 Countries in the Far East and Oceania, 
~ 1959-61. Foreign Regional Analysis Division, Economic Reiearch

Service, U.S. Department of Agriculture.

2 / Economic F»esearch Service estimates.
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APPENDIX A-4

PEH CAPITA CONSUMPTION 
AFRICA AND MIDDLE EAST, 1958 1/ 

(Kilograms per year)

Country Whole Milk 2/ Country Whole Milk 2/

.Algeria 41.9 French Eq. A£. 33.9
2gypt 20.0 French West Af. 10.4
Ethiopia So. T Ghana 7.0
Libya 14.5 Guinea 6. S
Morocco 64.3 Kenya 50.5
Tunisia 40.7 Liberia 3.1
Sudan 77.5 Nigeria 9.3
Angola 614 Tanganyika 33.3
Bel. Congo & R.U. 5.S Togoland 1.3
Cameroon 2.5 South Africa 31.5
Rhod. St Nyas. ia.i

1/ Source: Fcoci Balance, Calendar Year 1953, Foreign Regional Analysis 
Division, Economic Research Service, U. 5. Department of Agriculture.

2/ Cow1 g, 3heep's and goat's milk. Include the whole milk equivalent of
canned and dried milk; dried whole and skim milk not separately specified.

T
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TINNED MILK MARKET FORECAST 

Market Research Case Study

Solution

The raj or issue in this case is whether the National Investment Earl: 
should rrcmcte a factory to manufacture unsweetened evaporated tinned milk.
Before ve can arrive at any decision, we have to analyze the consultant's 
report and see whether its findings are reasonable, we can also Improve 

the analysis with more rigorous methods for forecasting demand. It 
would also be useful to check the reasonableness of the consultant’s forecast 
with additional forecasts by other methods.

Ne first look at Graph 1 which projects future demand. This graph is 
very simple and the trend line is an eye-fitted rough estimate. Another 
method cf forecasting is by a simple regression line.

Graph 2 ana Graph 3 show the trend o f per capita consumption through 
the use o f regression  a n a ly sis . Graph 2 d if fe r s  from Graph 3 in  that 
Graph 2 p ro jects  the trend by leaving out l ? 6 l  data whereas in Graph 3 the 
1961 data i s  included.

At first glance it locks as if the l?6l figure is abnormally high. If 
this is the case it should be left out. However, on further investigation and 
research, we discover that 1962 and I 7 6 3  figures were depressed because the 
Ghanaian Government introduced import and exchange restrictions in lata *96' to 
correct balance of payments deficits. In this case we should include 19-1 
figures in our regression analysis.

Taking it one step further, ve should do a regression analysis excluding 
19cl and 1963 figures. This is as shewn in Graph !u. This would be the case 
if ve believe that the main reason for cut-back in imports cf milk in 1962 and 
19c3 were rue tc government import restrictions. In this case if milk was 
available locally, the demand would be higher than actually imported.
However, we should be carefu l in  making th is  analysis esp ecially  i f  we p roject  
tcc far into the future cr e lse  ve may get an u n rea listic  fig u re .

In looking at the p oints on our graph fo r  the years 1955 to 1961 and .-rncwm.g 
that 1562 and 1963 re su lts  were a r t i f i c i a l ly  lew , i t  appears that we may nave an 
increasing curve rather than a straight lin e  cr a decreasing curve. An m eres sum 
curve cr. p lain  graph paper would suggest a compound rate of growth. This car. be

'.579 by
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checked graphically  by using send-log paper. A stra ig h t lin e  on sem i-log  
paper in d icates a compound rate o f growth.

In Graph 5 we have the data fo r  the years 1955 to lyCj p lo tte d  on
sema -icg paper This i s  t o ta l  demand— not per cap ita . An ej'e -f

‘ically lev figureslin e  could be a stra ig h t lin e  i f  we r e je c t  the art! 
for 15*62 and 1 ?6 3 . However, i t  may be dangerous to f i t  a stra igh t lin e  
too fa r  cut into the fu tu re . I f  we expect the rate o f increase to d eclin e , 
then the trend lin e  p lotted  cn sem i-leg paper w ill  be a gradually decreasing 
¿Lore.

Graph c ¿nows the trend o f tetau consumption through the use ci' regres
sion a n a ly sis . A ll  the data from 1955 to 1963 i s  used fo r  the analysis.
Grach 7 'd iffers from Graph 6 in than the 1962 and 19o3 data are l e f t  c u t. 
.-.gain as ir. per capita consumption i f  ve b elieve that the figure fo r  1962 arc 
1963 were abnormally le v — because c f  a r t i f ic ia l  con strain ts, -her. Graph 7

■mar fci demand fo r  tinned mi

Through the use o f regression analysis by computer, she forecasc ; 
cer cacica consumption fo r  i s  as fo llow s. The con su ltan t's
estimate i s  also  giver, as a basis fo r  comparison (data fo r  a i l  years) .

rOO
'
rot

This trend line as octanr.eu

estimate Through P.egressior. 
i. Graph-2) 
io-97 cc 
iac.72 oz
0 -UC 02

c z
X 30 -m -» - 3

„rircugr. regression ar.a-ysis we ss^ir.aie r- 
r 3 • ✓ 7 —3* — enpd— ecL -w 3 — • - - --#• — ̂ w- •**s 
'«ï use ire  c r e 3   ̂e i  p 3 r i—  ̂ ~ - -  7 —■1

or ¿,0 't,'ut —Os• (this is r-oe
^

:333. ;j-SO, r.>
' - r -3

- — decs'1

J



56

IE-5218-5 
June 76

Although it is cheaper to buy in larger size cans seme consumers 
may be so poor that they cannot afford to lay out a large sum of money 
at a time to buy the bigger can. Also, mxlk cans once opened cannot be 
kept too long without refrigeration. Hence seme consumers may prefer 
to buy smaller cans. Unless imports of 6 oz. cans are totally banned, 
it is likely some consumers will continue to buy imported milk even 
though it may be cheaper on a per oz. basis to buy locally produced 
milk. If this happens the demand for locally produced milk will be 
less uhan projected. The project, however, would be based on the 
banning of imports.

2. The consultant also assumed filled milk will be equally 
acceptable 0 0 the consumers even though it will taste different. 
Quality-wise it may be the same but very often consumers are not that 
rational in their thinking. Psychologically speaking they tend to 
resist changes and may therefore have negative feelings towards filled 
evaporated milk. A survey would have helped to gauge the consumers' 
feelings. On the other hand filled milk will reduce cholesterol 
in the diet because it replaces animal fat with vegetable oil.

3- In estimating profitability, the consultant estimated adverti
sing and sales expenses to be h% of sales. This seems to be on the low 
side. In launching a new product, there needs to be intensive and 
extensive advertising to make the people aware of the product. The 
product also needs to be promoted through point cf sale displays, cents 
off coupons and samples in order to get the consumers to try the product 
To encourage distributors to carry and push the product, more salesmen 
must be employed. Contests for distributors can also be featured.
Hence when a product is launched initially it is better to target 
advertising and sales expenses at a certain amount rather than as a 
oercer.tage of sales. This is because sales initially are very low.

The consultant recommends a single shift, ■? million lbs. plant. 
However, this would be insufficient if demand is as forecasted. The 
consultant should also have looked into the export market. There appear 
to be potential for export especially to the neighbouring countries that 
have a small population and cannot support a milk plant that is cf a 
larae enough size to be efficient. More investigation in this area 
r.s-us to be carried out. If needs be, a second shift- can be added.
5 ore analysis needs to be done on the costs of adding a second shift.

Me attempt has been made by the consultant to segment the market 
for milk. There appear to be ¡4, distinct markets.

a. Baby feeding
b. As a complement to beverages (tea, coffee, etc.)
c . Cooking
d. Bakeries
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If we can find out what percentage of the total milk consumed 
oes to each of the segments, we can then forecast more accurately 
he growth in demand.

The consultant's report seems to indicate the feasibility of 
establishing a *7 million lb. capacity unsweetened evaporated milk 
plant in Ghana. This was just an inexpensive pre-feasibility study. 
It accomplished its objective of identifying an opportunity. However, 
there should be more analyses and surveys carried out before we can 
determine whether this is a feasible project. It is best if further 
surveys are done bv the experienced investor who clans to build



20)tmSW5£T£I5D 57AP0RATSD MILK (022 - ' ■ 
Total Consumption (cvrt )

1966 *967 ■>968

'4-TivCr j О к/?, v is '■jj-Cs) 2?*,990 25*,530 351,599

Forecast (C onsultant's Sstiiiiates-Tabie 3) 2*5,225 225,755 239,590

D ifferente (5¿,765) (55,775) (^ 21,909)

5 D ifference (2 5 . L.t) (2k.7%) (5 2 . *3) ■

Forecast (degression Analysis Using 
a l l  Data-Table 3) 222,660 235, 599 25 V  19

D ifference (L.6,3'0) UU,63: ’ 13 , IcC

5 Difference (20 .6*) C Ofb
!<

Forecast (Regression A n alysis-vii thou t 
*9ó2 1 -9Ó3 Data-Table 3) 2LU,*0l 260,715 2?7,3=г

D1.—¿ 5 ** S C 8 (27,656) (20 ,752) (57,207)

1 Difference \ w . w .0;



TABLE 2
t

PER CAPITA COM SUMPTION (02,.)

Compare t i.ve Data

Year Actual ContiuLLaut1 s Estimate Regression Analysis 
(without 1C>61 data)

Regression Analysis  
( a i l  data)

Regression Analysis 
(without 1962 4 

1963 data)

1 965 20 . 81 - - - -

56 22.63 - - - -

57 27 .37 - - - -

56 29 .23 - - - -

59 3h. 17 - - - -

60 3)i .93 - - - -

61 ),r 93 - - - -

62 1,1 .16 - - - -

63 1,1.67 - - - -

61, - 1,1, *75 1,6.97 1,8.26 53 .60

65 - 1,6.75 1,6.72 51 .27 57.1,5

66» 61.31 l,U.3o 51.1,6 5h. 30 61 .23

6?-h 61 .96 6o.25 61,.2l, 57 .33 65.01,

66u. 77.97 62.00 66 .99 to . 37 68 .85

-K-'i’ot.ai. Consumption ( 1‘rom Impm-L OtaI-isties) divided by Population Figures (fran 1970 UN Demographic Yearbook)



TABLE 3
• fc

total cunaiiMBTion _ (j:w;r.)

Compara L ive Data

An tua'I. Consultant's Estimate Regression Analysis 
(all data)

Regression Analysis 
(without 1962 & 1963 data)

67,9119 - - -

76,^9 - - -

9 5 ,0 1 !; - - -

10/|, 126 - - -

12)1,961) - - -

131,130 - - -

176,920 - - -

162,676 - - -

1 6 1 1/3 1,!; - - -

- 1 bo, 1|,'j I9ll,2h0 210,816

- 199,!) 20 20 8, 1,60 227,1,60

271,990 21*;, 225 222,680 2l»U, 10U

; i/;30 225,755 236,899 2 6 0 ,7 /, 0

36),, 9)9 2 v), 6vo 251,119 2 7 7 , 3 9 2
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Trend of Per Capita Consumption 
Unsweetened Evaporated Milk (Eye-Fitted Regression Line)
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Trend of Per Capita Consumption - Unsweetened Svanorated Milk 

Regression Analysis Trend Line (All data included)
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Trend of Per Capita Consumption 
Regression Analysis Trend Line - A Comparison
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M A R K E T

END USE

BABIES
HOME COOKING
COMMERCIAL
COMPLEMENT TO 
TEA AND COFFEE



S E G M E N T A T I O N

GEOGRAPHY POINT OF SALE

URBAN

RURAL

MAMMY TRADERS 
SMALL STORES 
LARGE STORES 
INSTITUTIONAL I

*-4



V ARIOUS__MJ_LK__ PROOUC TS

FRESH WHOLE 

RECONST 1 I DIED WIIOLE 

RECONSTITUTED FILLED 

EVAPORATED WHOLE TINNED

EVAPORATED, FILLED, RECONSTITUTED, TINNED 

CONDENSED (SUGAR)

CHOCOLATE DRINK 

POWDERED (SKIM)

POWDERED (WHOLE)

POWDERED (FORTIFIED)
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acceptability of the products by the people and to identify 
the size of the market. Next y o u  would examine whether the 
figure 1 million dozen per year for fountain pens is based on 
a firm calculation. You might also doubt whether the fountain 
pen is the only product which might compete wit h  the ball 
point pen in the market. Your doubt w o u l d  be far greater on 
his Icgic in the case. This is the area that y o u  sould give 
graacast care in the examination of a consultant's report-jump 
of logic from facts to judgements. The logic in this case is 
that the present market size of fountain pens is the potential 
market size of ball point pens. Your common sense would easily 
teach you that you can not expect that all of the users of 
four.cair. pens w ould become users of ball point pens, even if 
the price of ball point pens is cheaper than that of fountain 
pens and the features of ball point pens are generally superior 
to those of fountain pens. If the consultant added further 
l o g i c ’'support that in another country some percentage of the 
fountain pen market was replaced by the appearance of the ball 
point pen, his logic would become more acceptable. Of course 
there are many o ther ways for the logic to be supported and 
elaborated.

Now, let's go back to the original case study. The primary 
purpose of the study is to answer the question of whether the 
National Investment Bank of Ghana should promote a factory to 
manufacture unsweetened evaporated tinned milk. Although the 
technical analysis of the project is neglected in the. study, 
the basic inforamtior. for our final judgement is that the 
minimum economic production capacity of the factory is 17 
million pounds per year. Accordingly, the first objective of 
the study is to identify the potential market size in Gh:na for 
unsweetened evaporated tinned milk and to see whether it might 
satisfy the minimum production capacity. The consultant is

J L
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also requested to answer such major questions on the nature of 
products as the type of oil to be used in the reconstituting 
crocess, size of can to be produced, or the size of the factory.

In the fact finding process, the consultant collected the 
data on the import of milk and cream of Ghana. The statistical 
data of this is summarized in Table One of the report.

The table is simplified by me as follows:

Based on the fact that there is no domestic manufacturing 
of milk, and their import statistics are sub-categorized as 
fresh milk, dry milk, sweetened condensed milk and unsweetened 
evaporated milk, the consultant decided to use that impart 
volume of unsweetened evaporated milk as the indicator o f  the 
potential market size of their product.

Then, the consultant proceeded to project the future market 
size of the product. Instead of taking the simple scatter 
diagram of the movement of the total consumption (import), the 
consultant changed the consumption level into that of a par 
capita basis.

The you can look at the following table.

Based on this trend of per capita consumption in the past 
3 years from 1955 to 63, the consultant made a scatter diagram. 
The diagram is shown on graph 1 of the solution set. Based 
on the line, which was eye fitted by the consultant in the most 
appropriate position, he projected the per capita consumption 
level in the year 1968 as 52.00 ounces. After m u ltipling the 
projected population of 3,260,131 in the year 68, the consultant 
calculated the total consumption level as 26,845,280 pounds in 
1968.

3



Here, if you are more familiar with the theoretical methods 
of projection using least square methods, you would get a 
different conclusion.

How to use the least square method is well described in 
the "course note" w hich is attached to the case study as 
"Analysis of Time Series by Regression Analysis for Demand 
Forecasting". Those persons who are not still accustomed to 
the methods, please read that text by yourself. X think the 
material is sufficient to understand the idea, and to learn 
how to use the method.

In brief, you can use the least square me t h o d  by knowing 
only the following 3 equations.

Y  = a + bX 
Na + bX X  = XY 
alX + b I X 2 = XXY

Then, you can get the equation Y-= 17.95 + 3.03X 
And the p e r  capita consumption level of 60.37 ounces in the 
year 1968, which obviously leads to the different total market 
size of 31,165,250 pounds.

Of course, you might also apply .the least square method 
using the total consumption as Y axes.

Ac this stage, let's go back again to the examination of 
the c-iginal statistical table of imports.

Is the table credible?
Locking at the table, the line of the import of unsweetened 

evaporated milk, you would easily find the irregularity in the 
years 1951, 62 and 63. Compared with the smooth and steady 
increase trend from 1955 to 60, the import volume in 51 shows

V
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a sudden rise and then the trend reversed to a decline b o t h  in 
62 and 63. Looking at other items of milk products, all of 
other items show more or less the same declining trends in 
both the years of 61 and 62.

Taking the fact into consideration that the consumption 
level of milk in Ghana is still very low compared wit h  o t h e r  
countries, this decline might show that seme k i n d  of irregular 
factor might have worked during these years between 1961 to 63-

If you are experienced in analysing the import statistics, 
you might have a question "whether the Ghana Government 
introduced any import restriction for milk products". Xf the 
import restriction was introduced in the year 1962, and import
ers of milk products had anticipated that imposition of the 
restriction, you w ould be able to explain both the sudden rise 
of imports in 1961, and the sudden drop in 1962.

Of. course there might be another explanation. The import 
statistics are n o t  exact enough. Because I visited Ghana last 
year, I know myself that it is also true. They have a relatively 
large amount of trade with neighboring countries w hich is not 
recorded in the official statistics. For reference, let's 
look at the import figures of Upper Volta or Togo, the countries 
having adjacent borders with Ghana. The import of unsweetened 
condensed milk of these countries show an unbelievably sudden 
increase from the year of 1962, which is the year o f  import 
restriction in Ghana.

Presumably, the consultant had done most of the work b a s e d  
cn. desk work, using official publications. If he made a few 
field interviews with traders in Ghana, he might have been able 
to find out the reason for this irregular trend of the statis
tical data.

$
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Although we can not know what the real reason is for the 
irregularity of the trend just from the case, the solution set 
delivered today tells us that the import restriction was 
imposed in Ghana from 1962.

In the case that we find ou t  the fact that the import 
volumes in the recent three years are politically distorted, 
what can we do for the estimation o f  the potential market size 
of evaporated nailk in Ghana at present and in the future?

One method would be for us to apply the least square method 
based on those data during 1955 to 60, which do not have biases 
due to the import restriction.

The calculated equation is Y  = 17.43 + 3.06 X
And the per capita consumption level in 1963 is 45.02 ounces
The total estimated import volume is 20.4 million pounds

Out of the same equation, v-> can also estimate the import 
volume in 1963. However, this w< ild be too risky under the 
condition that the recent 3 years figures are also estimated 
figures.

In this case, it w o u l d  be better for us to conduct several 
field interviews, and find out the general market.condition 
and the probable future trends.

There is another question here. That is, the consultant 
judge! that the import volume of Ghana of unsweetened evaporated 
milk and cream is the exact indicator of the potential market 
size of the unsweetened evaporated tinned milk that the new 
factory is going to manufacture. In order to decide whether 
this assumption is correct, we must know what types of products



are actually included in this product's category and w h a t  the 
percentage share of each item would be.

Then l e t ’s analyse aspects of the report other than the

Cne important aspect is the consultant's judgment that 
filled milk, using 90% coconut oil and 10% corn oil, is the 
best choice for the product. The primary reason for this 
udgrant is based on the price advantage to reconstituted milk 

production. The consultant described in the report that "This 
new product will be competing with, and hopefully, displacing 
the presently imported evaporated m i l k ” .

Obviously, this is a risky judgment with o u t  further 
examination of the people's acceptability of the product.

The consultant made another risky judgment on the choice 
of the size of can. He recommended manufacture exclusively 
of a 14.5 ounce— can size, while the generally accepted size of 
can is the 5 ounce-can in the present market. His recommenda
tion is also based on the cost advantage of the large-size can.
Wa should make further examination of the p e o p l e ’s acceptability 
of the large-size can. For the examination o f  the people's 
acceptability, we should also analyse the usual trade custom 
of tre evaporated milk in the market. In the case that final 
consumers buy products in the form of canned milk, we should 
examine whether consumers or average households drink such a 
large quantity of milk within 24 hours. If it is the case that 
the retailers buy products in the form of canned milk and they 
dilute them with water and deliver or sell to the final consumers, 
we should examine the acceptability of the large-size can 
products by retailers.



Although there ara several other factors which you should 
exartiine further, I will stop my comment nir-j. On those other 
aspects, please read the solution, set delivered.

Finally, but the most important thing, is that it does 
not mean you should n o t  proceed with the project when you find 
faults in the c o n s u l t a n t ’s report. Wha t  is needed is that y o u  
should examine the report as carefully as possible, and reiine 
the report by yourself and make judgments of your own.

Thank you again for your participación. I enjoy the 
seminar myself.

J
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k H  !\ |0 ̂  fv\ \ M Y  —- l L+ T(j\\j P

Given the following quarterly data on sales of product "X” 
calculate the average seasonal indexes for all three quarter

Quarter

I
I I
I I I
IV

Actual Quart >rly Sales /thousand tons/
1980 1981 1982
13.1 12.3 15.4
10',0 0,8 11.8
8.6 8,2 10.4

12.3 10,7 14, 4

solution

/1/ Calculate total sales for each year

X?° « 13.1 + 10.0 + 8.6 + 12,3 - 44 1 .

15.4 + 11,8 f 10,4 t 14,4 52

/2/ Calculate mean quarterly sales for each year
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ANNiX I. 1C

Гraining Course in Industrial 
Project Prosaracion, Ivaluation 
and Financing

K U f l f cJOUrf. i> 'V\'a /  —  I ir 1 5 Л'£

P:co raise VI. 2. ЗРССМРСЗTilGN CP TILE SSPH3

UuxCO —

V.

.iOt:e: This exercise consists cf enumeration of strops necos 
bo decompose biro series into its  components. ¿si in
terested student may cry to tost himself with numori 
example attached at the end. Only original data and 
final values for a ll four components are given.

Assuming the multiplicative form of relationship between i  
components, the time caries model w ill ce of the form:

Y s T :: C :c 5 :c R
mere:

Y -  original data for the variable analyzed,
T - trend,
C - cyclical component,
3 - seasonal component,
R - random /irregular/ component.

Pc composition, of original time series /Y/ w ill then con
s ist of four stages designated to eliminate its  particular 
components*
/1/ Trend.

A number of methods is  available here.
3ea: Manual Anne:: 71, p. 242, *»ba»-5w»доа*VxmnrT" 

S oobion- 1 '£ Ol”1 b c ± y "tTCuifg^

■» It  should be clearly realized that tho presented appreae 
fa a technique of approximation and not a deterministic 
method of establishing values of particular components w 
absolute certainty.



84

Л
'J

. 2.

/2/ ocasonal Component
Any attempt to decampóse a multiplicative series w ill r 
on division, thus:

p f! г *.* o *00 = 3 :c R

Ginca tha valuas cf cyclical component; arc nod yet hnown 
tno trend values established ad stags /1/ are of no help 
here.
Assumption:

a moving average cf properly selected duration '.vill 
consist of two components: Trend x Cycle,

- by averaging the Seasonal :c Random valuos for t;ho 
corresponding dime-periods the Random component 
w ill be smoothed out and thus pure Seasonal values 
w ill be arrived at.

Steps:
- calculate the moving average for each period*
- center Ou9 uiG Vxllfj average obtained, so that their

values correspond to data points,
- divide original d;ata values by their corresponding

centered moving averages,
- calculate averages of the above quotients for tns 

corresponding periods thus arriving at the un
adjusted seasonal indexes,

- in case the sum cf quarterly/monthly seasonal in
dexes is  not equal to 4CC/12CG, which id usually 
is  not, adjust each, following the formula:

— r'"r 1003 UOi
X—  т “*с* T . UkJ j.

where:
л.о.х. — аа̂ и̂ сеп soasenax indox 
USI — unadjusted seasonal index 

the numerator cf the formula w ill be 12CG in case cf 
monthly data.

* Denominator value should be 4 in case cf quarterly and 
12 in case of monthly data.
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/ j/ ' j,j C_l.L^Ux 'jO'-i-iOiiu •
A similar approach siaj bo applied to obtain the cyclical 
variations and namely:

i  'ICO = C x Hi X  o

Assumption:
Random component w ill be cancellod out /or rat nor 
smoothed out/ by moving averages.

Steps:
- multiply Trend Component /stage /V/ by Seasonal 

Component /stags /2// for each period of time series 
and divide by 'ICO,

- divide original data values /Y/’by the corresponding 
results of the above stage and.multiply by 'ICO to 
arrive at Cyclical :c Random percentage values,

- calculate odd—number moving averages'* from the 
series obtained above to arrive at Cyclical Per
centages.

/V Random Component.
Following tae same approach the irregular /Random/ va
riations can be obtained from stage /3/ i.o .:

atoms*.
divide the Cyclical :: Random percentages calculât-: 
at stage 3, step 2, by Cyclical percentages, ar_\v. 
at stage 3, stop 3» and multiply by "ICO to arrive 
Random percentages.

* Tnc number of periods for moving average should be:
-  odd - to avoid the problem of centering,
-  long enough to cover the duration of irregular i . 

dom/ variations.
It  is  therefore suggested chat for quarterly data a 3* 
ter moving average and for monthly data 5,7 or •) none; 
moving average should be calculated.
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Exercise T i l l .  1. REGRESSION ANALYSIS FOR FORECASTING

/1/ Given the 5 years time series for two variables Y and X con
struct the regression model using X as explanatory /in
dependent/ variable.
The analysis of dependent variable Y suggests the cause- 
offe ct relationship between the two.

:x)2 = 676

-  Correlation coefficient*,

r  =
- ¿ u x o

V lE x 2 -  ^  [ p 2 -

170 -  ^ ( 6$o) 40
\J[~6a - " ^ J " ' [ i 7 5  V T ^ H T W

iZZZZ40
V 1 ¿40

_ 40 _
” 40.^

H a .9756
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. 2 .

— Scatter diagram: 
Y

10

8

6

4
2

2 4 6 a 10

5 (17Q) -  feejfoL = 5?o..«>/IP. = 
5 (l63j - (26) ̂  tt4U " u/<a

£Y -  bUX 25 - 1,22f26) _ 25 -  31.72 _ -6.72 _ ^
a = 3 " 5 b — "

-  Model:
i ± = -1.34 + 1.22(1^

*■

/7/ The alternative model suggested wa3 time-trend extrapolation. 
Calculate the parameters of the trend equation assuming the 
linear development of the variable Y.

Time r i t t2 XT

1976 1 1 1 1
1977 3 2 4 6
1978 4 3 9 12
1979 7 4 16 28
I960 10 5 25 50

c 2? 15 55 97

b =

Regression fcoefficient
b = n i g  -  ( I x H p )  =

n I X '
200
'164 -  1 . 2 2

(97) -  (I5)fe5) . W_=4J|'= 2.20 (55) -  • 27b -  223
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.3.

a '/'•} — 2 . 2',t (1 ?) -o.J
5 = 5 ■1.60

- Modal:
Yi  = -1.60 + 2.2 ( t j

/ Evaluate causal regression and trend models using I.IEE 
№ A PE:
The values obtained by solving the models for the per 
analysis are as follows;

Time 1 REG Error terror * ! TREND Error 3srrc
1976 1 1.10 -.10 -10.0 .01 .60 -.4 o.oV

1977 3 2.32 + .68 +22.7 .46 2.ao .2 6.67
1978 4 4.76 —.76 - 1 9 .0 #58 5.00 -/1.0 - 2 5 .0

1979 7 7.20 0OJ.1 -2.9 .04 7.20 -.2 -2,31
1980 10 9.64 + .56 +3.6 .13 9.40 • 6 6.0
ZT l j -5.6 1.22 1+24.6 ■

Reg.
WPS /bias/ - -1.123 
MSB - .244
uiAFE -  11.623

■2 rend. 
4.963 

.32 
16.13

Analysis of a ll three tests consistently indicates c- 
regression model as superior co time-trend model.
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/ 4/ dn.ov;ing that expected value of X in. 1965 ’will be 'within the 
range of 16.3 and 17.7 gi”2 optimistic, pessimistic and most 
l i ’iteip estimate of sales of Y for 1965, using causal regressio 
model.

= -1.34 + 1.22 ( z j
i
^ 1 9 6 5  = “1 *54 + 1 *22 (i 7. t ) = 20.254

*P s -1.34 + 1.22(16.3) = 18*3461965
= -1.34 + 1.22(17) = 19.400

/ 5 /  Give 1965 forecast extrapolating the time-trend of I :
? .  =  - 1 . 6 0  + 2 . 2c ( b , )

?1985 = -1.60 + 2.20 (10)= 20.40
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Exercise V III. 2, REGRESSION ANALYSIS - PRC ELENS CP tlOlEL 
CHOICE

Given below ere figures representing 1976-1981 total yearly 
imports /hundreds leg/ of commodity "Z" to country "Q",together 
with yearly f.o.b, exporters' prices /thousands US ÿ  / for this 
commodity. There is  no local production of this essentiel con
sumer product and locally available substitutes, however ex
pensive, are of inferior quality.

Time
Import
’00 kg

Price
’CCO TJ5 ' /

•'976 59'!-. 4 103
,977 521,3 95
1978 535.5 95
1979 586.7 129
1980 337.1 208
1981 30 2 .2 T83

/1/ Construct causal regression and time trend demand models for 
commodity "Z" on the basis of information available,

/2/ Which model would you choose to estimato future demand for 
• product "Z" in ’V  market for the purpose of new investment 

project under consideration?
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. 2 .

/1/Л
Oolutions:
Cnusol regression model:
T
' i Ü ЪХi
rhere:

-  imports of commodit:/ "Z"
- f.o.b, price per '00 kg 

a, b -  parameters

lime ir4 ;ci V i Xi 2 ”i a >
'976 59 4-. 4 103 61223.2 • 106G9 3553 .1. '4 '
1977 521.3 95 49523.5 9025 271755.7 ;
1978 535.5 95 55622.5 9O25 3-128 -.С.Я :

! 1979 586.7 129 75684,3 16641 344216.9
i юао 337.1 208 7 0 1 1 6 .8 43 264 113636.4
11031 302.2 483 95502.6 . 33489.. 91~24.8

¿_ 2927.2 
« ^

813 3675-72.9
■+

12 2О5З 
•* ■+

1517053.4

[ZY)2 = 85684Ç9.8  

( C x i 2 = 660969

r  = ",8966

b * 6 P67^79-,9Ì -  61,3 fc1 
fcT(,122U55) «• 660569 . 

• *
a * 592Z,2 +

(2C~?.7?)•2- = ¿ Щ д а  . -г. 452V .

= 820.113

CL = 820.113 -  2.452^

/1/13, Tima trend model: 
Ï  ■ о + bt

V\J
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Exercise VIII. 3 . FOESCASHKG MO ESI EVALUA HGN
/quantitative and qualitative aspects/

The following table presents the actual consumption of 'T • 
proof Construction Materials / ? /  and consumption estimated on 
the basis of linsar / F /  and exponential /e s t . i f ^ /  time-trend 
equations /data in thousand tons/ over the period of sixteen 
:/eers.

Time /years/
A/

Actual
Consumption

A/

Es cima ted 
Censumotion 

/?/

Estimated
Consumption

/ F 1/
1 350 395.0 408.0
2 341 428.5 432.0
*** 46A 462.0 457.0
A 559 495.5 483.0
5 628 529.0 511.0
6 631 562.5 54C.G
7 567 596.0 571.0
8 569 629.5 óC'4,0
9 636 663.0 639.0

10 685 696.5 676.0
11 756 730.0 715.0
12 764 763.5 757.0
13 785 797.0 800,0
14 797 630.5 046, C
15 856 664,0 895.0
18 CC3 .897.5 _ . . 947,0 ..
X 644.4 646,25 642,6
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ANNEX 1.13

3ISilQGSAPKY OR NATIONAL COST BENEFIT ANALYSIS

Tire following list incorporates 
available texts. The literature on t) 
and this bibliography only includes a 
likely to be of use to the practising

r.ainly widely-known and easily 
.e subject is now very considerable
selection of the works which are

. „ , _ 1/project analyst.

Manuals

This manual follows on frcn:—

UNIDO Manual for the Preparation of Industrial Feasibility Studies 
1973 Sales No. 3.73.II.3.5

Earlier works whose broad cethcdol followed by th :ar.ua_ are:-

UNIDO Guide7 * nes for Project. Evaluation '.Authors ?. Da scuota, A. Sen and 
S. Marpióni 1973 Sales No. £.72.II.3.11 '

UNI JO Guide to Practical Project Acoraisal; Social Cos 
in Developing Cour.traes (Author J . . Hansenl 12

enefit Analysis 
Sales No .£.73.II.2.3

UNIDO Practical Aooraisal of Industrial Projects: Aaolloatlon of Social 
Cost-3enefit Analysis in Pakistan (Author J.D. 'Weiss.' 1530 
Sales No. £.79.11.3.5

Basic works on the Little-Mirrlees rcethodoiogy are :-

L it t le I.M.D. .and Mirriees, J.A. Manual of Industrial Project Analysis 
in Developing Countries, Vol.2: Social Cost-3er.efit Analysis 
(Paris, OECD,,1569}

Little,. I.M.D;. and Mirriees,. J.A. Project Appraisal and Plannin 
Developing Countries (Johns Hoskins Press)

Squire, L. and van cer TaG:, H., Iconoclc Analysis of Projects (J 
Press,. 1975)'

or

;s Hopkins

3aidwin, G.3.. "A Layaan's Guide 
1972, No. 9. so 16-21

,e-Mirrlees " Fir.ar.cs

Ove. eas Deveiopcer.t Acain is tra 
Prpjects in Davelesine G

don l-~<) A Guide to the Eoor.cn. 
,untrias (.1577 Revised ecuouon)

Asoraisal of

I

1/ A fuller hjhliograpk" on project planning has hear, prepared hg Cculscn, 
Structured Reading Dost and 3iolicgrath%' an Pro; urc Planning- '.Discussion 
Paper No .64,. Project Planning Centra for Developing Countries, University 
of Bradford, V.X. 1931}
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Vioiks or. the "effects" method include : —

Prcu, C. et Chervel, . Etail-issenar f s des Procrammes en Economies ** ■ ■■■  ̂ —  ■ — ■—  ■ Sous-Developpess: Voi 3: I ’etude us; creeps cas orejens tluncd,
Paris, IS70]

Cnervel, M. et le Gall, M . The Metr-cdolugy cf Planning: Manual of
Eccncnic Evaluation of Prefects: rio Effects Matn.cd l'-r.rstère de 
la Cocce racier., Era.-ce, IP 73}

UNIDO Manual for Evaluation cf Industrial Prefects ISSO Sales Mo--' ‘ 
E.SO.II.3.2

Good general works oncost benefit analysis include

Fitzgerald, E.V.:-;. Public Sector Planning for Develosl.nc Countries 
(Maori liar. 1978;

Irvin, G. Modem Cost-Benefit Methods : An Introduction to Financial,
Eccncnic and Social Acpr'isal cf Dauelccmsnc Prefects (Macmillan. 13

Brace, C. Social Cost Benefit Analysis: A Guide for Ccun.tr--’ and Pro-ect
Ecor.ctlsts to the Derivation and t-cllcaticr. cf Iccnoclc and Socaal 
Accounting Prices Ciri: Staff Wcrucn.g Pacer >c.l33, 1375;

Mure lies, 0. An. Institutional Accroach to Project Analysis (OECD, Paris, 1

Among critical works are : - 

Self, ?. ~ tone era ts and the Polio*.* ;oliticc and Philoscchv cf
Cost-Benefit AnaIvsis (Macmillan 13/5}

Camuthers, 1.0. '‘Applied Project Appraisal: Tine State cf the Art" c: 
2, 1977 pp 12-23

Chancers,R. "Project Selection tor Poverty-Focussed “urti Development 
is Co cimai1’ Norie Deve Itemene No .6 11 “3, et 317-213

Cn. the Shadow Exchange Pace : -

3acha, E. and Taylor, I. "Foreign 
Review of Current’ Theories" 
No .2 oo 197-224

Exchange Shadow Prices: A Critical 
Quarterly Journal cf Economics, 18"

Salassa, 3. "Estimating the Shadow Price cf Foreign. F--change in Prcje 
Appraisal" Oxford Economic Pacers, 1374 20, 2

Sever, J.C.:"Estimating the Shaicv Price cf Foreign Exchange: An Ilia: 
from India" Journal of Develccment Studies, July 1375

On border orices.--

Guisinger, S. and Papageorgiou, D. "The Selection of Appropriate 3or 
Prices in. Project Evaluation" Oxford Bulletin of Economics an 
Statistics, 13"3, 32.2 “ “

a 
n.
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Import substitution effect

The value of foregone imports, replaced by domestic prediction fro 
investment project. In other words- the imports, •..•'rich would rave occurre-, 
if the project had not been implemented-

Irnut-out nut met hoc. . ■

A method of national planning and national economy monitoring, based on 
the matrix representation of real economic- values and/cr financial flows 
among different sectors of the economy. In a mere sophisticated form, an 
input-output matrix can. provide a basis for comprehensive optimisation 
calculations for the whole economic act ivtty within a national economy.

Market taramsters

Prices, wages, interest rates, foreign exchange rates, taxes, subsidies, 
customs duties, rents, etc., prevailing on the market and entering the financia 
accounts of the project.

Multiplier mechanism.

The mechanism of mutual inter-act ion. between an increase of income 
deriving front a project and a concept; :t increase in investment and/cr cut
out, yielding a further increase in income. This kind of interactive reactions 
is an additional indirect effect of the initial invest .rear outlay.

National economic evaluation

The appraisal.of an investment 
whole society*s interests. In other 
contribution to national objectives.

irojcct from the point of view of the 
words, the evaluation of the project’s 
Also called social cost ̂ benefit analysis.

National parameters

These are prices, wages, rates and other parameters, adjusted in order 
to reflect social preferences, national .objectives and limitations. In 
other words,, they are shadow prices estimated on the basis of available 
information- . , ,



Social rate of discount

A rate of discount which, is used to discount all direct and indirect 
benefits and casts according to the period of tine when benefits and costs 
occur» The rate: should be estimated and fixed by* the central planning 
authority, and represents the rate of decline of value of future income a3 
compared with, present income as seer, from the national point of view. It is 
one of the national parameters and can be regarded as the shadow price of 
capital. I

Uniform flows.| I V J
The income: or expenditures flows which are fairly stable over time 

(over different; time periods).

t
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ANNEX 1.17

TRAINING COURSE IN INDUSTRIAL PROJECT PREPARATION 
EVALUATION AND FINANCING 
12 MAT - 15 JTNE 153%
KHARTOUM - SUDAN

BASIC MARKETING CONCEPTS AND DEFINITIONS

NOTE : THIS HANDOUT 15 NCT 5T3ICTLT THE PART 0"
THE COURSE PROGRAMME. IT'S MAIN PURPOSE IS 
TO UNIFY SOME BASIC CONCEPTS AND DEFINITIONS 
USED IN THE COURSE OF THE PROGRAMME. - 
IN VIEW OF PARTICIPANTS' DIFFERENT 2CUCTI0NAL 
BACKGROUND AND PROFESSIONAL EXPERIENCE.



A Brief Review *

I. ISTRQDCCTIO»! BASIC CCf.'CEPTS ASP B^I'.'ITICNS

i) Introductory Definitions:

- Marketing is:
/a system/ - a system of business activities 
/purpose / -designed to: plan, price, promote and distribute 
/Object of action/ - the want-satisfying goods and services for 

‘ /beneficiaries/ - the market - present and potential household 
consumers and industrial users.

- Marketing Concept is a philosophy, an attitude or a course
of business thinking while Marketing is a process 
or a course of business action.

- Marketing Management: is a marketing concept in action, or:

"the analysis, planning, implementation and control 
of programme designed to bring about desired exchangee 
with target markets, for the purpose of achieving orga
nizational objectives. It relies heavily on designing 
the organization's offering in terms of the target 
markets' needs and desires and using effective pricing, 
communication and distribution to inform, motivate and 
service the market,

ii) Evolution of Concepts in Marketing Management

•  Product concent is the management orientation that assumes that 
consumers will respond favourably to good products 

- that are reasonably priced and that little company
marketing effort is required to achieve satisfactory 
sales and profits.

* This part is based essentially on:
—  Ph. Kotlert Marketing Management: Analysis, Planning and Control, 

Prentice. Hall, 1975*
— v . j .  st- "« i: Fundamen--■- o f Marketing. Me*------ ” i l l ,  <??1.
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Implicit premises:
- the company should concentrate ita attention

on the task of producing good products that are 
fairly priced.

- , consumers are interested in buying products
rather than solving probi sms.

- consumers know the available competing brands.

- consumers choose among competing brands- on the 
basis of their quality in relation to price.

Selling Concept: is the management orientation that assumes that 
consumers will normally not buy enough of the 
company’s products unless they are approached 
with substantial selling and promotional effort.

Implicit premises:
- the main task of the company is to get sufficient 

sales for its productst

- consumers will not normally buy enough on their own,

- the consumers can be induced to buy through various 
sales-stimulating devices,

- the customers will probably buy again and even if 
they don’t, there are many other consumers out there.

Marketing Concent is the management orientation that holds that the 
key task of the organization is to determine the 
needs, wants and values of the target market and 
to adapt the organization to delivering the desired 
satisfactions more effectively and efficient!;' than 
its competitors.
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.3.

Implicit premises:

- the organization conceives of its mission in 
terms of satisfying a defined set of wano3 of

, a defined group of customers.
!

- the organization recognizes that satisfying
* wants requires an active program of marketing

research to learn of these wants.

- . the organization recognizes that all consumer -
impinging, company activities must be placed under 
integrated marketing control.

- the organization believes that doing a good job
of satisfying consumers wins their loyalty, repeat 
business ana favourable word-of-mouth; all of ‘-hese 
being crucial in satisfying the organization's goals.

Societal Marketing Concent: is the management orientation aimed at 
generating consumer satisfaction and long-term con
sumer and public welfare as the key to satisfying 
organizational goals and responsibilities.

Implicit premises:

the main mission of the organization is to create 
satisfied and healthy customer and to contribute 
to the quality of life.

the organization constantly searches for better pro
ducts defined in terms of appeal and benefit to 
consumers. It is ready to promote benefits that are 
in the consumer's interest even if not in his mind.

tho organization eschews those products that are 
not in the best interest of the consumer.
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.4.

- consumer will sense and patronize those orga
nizations that demonstrate concern for their 
satisfaction and welfare.

iiilMarketinir System and the environment
I

- External environment:

• market demand,
- political and legal forces,
- social and ethical influences,
-. competition,
• distribution structure,
- technology.

- Controllable factors;

— non-marketing resources:
- personnel,
- production,
- location,
- finance,
- public image,
- research and development, patents;

- marketing mix:
- product,
- price,
« distribution channels,
« promotion.

II. WARKSTS

i) Consumerjn^kot* people, with money to spend and willingness to buy. 

Obiect8i
durabls goods - tangible goods which normally survive many uses,
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non-durabla goods - tangióle goods which normally are 
consumed in one or few use3

services - activities, benefits or satisfactions
which are offered for sale.

3asic classification;

_ convenience goods — purchased frequently, immediately and
with a minimum of effort.

- shopping goods - those which customer compares cn basis
of suitability, quality, price, style etc.

- specialty goods - goods with unique characteristics and/or
brand identification.

Factors Affecting Demand:

People:

• population,
- regional population distribution,
- urban, sub-urban, rural, 

age,
- * sex,
- family life cycle,
- others: religion, education, occupation etc.

With money to spend:

-  distribution of disposable income,

And willingness to buy:

- psychological factors: personality, attitude,
product benefits desired

- sociological factors: cultural groups, social
classes, small reference 
groups.
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.6.

Characteristics and Marketing Considerations

/ Table 1 /

Buying Decision Process:

- types of situations
- routinized response behaviour/low-cost frequently 

purchased items /

• Limited problem solving / unfamiliar brand in
a familiar product class /

- extensive problem solving / unfamiliar product 
class , buyer does not know criteria to uae /

- stages in the buying process:
- recognition of unsatisfied need,
- identification of alternative ways of reducing 

tension /  information search /y
- evaluation of alternatives,
- , purchase decision,
- postpurchaae behaviour.

ii) Industrial Market: business or institutional organizations who
acquire goods and services either to use in 
making other goods and services or to use in 
their own business.

Classification:

- raw materials: have received no processing and 
will become a part of another product.

- fabricating materials and parts: industrial goods 
which become an actual part of the finished product; 
will undergo further processing / materials / or will 
be assembled without any change of form / parts /
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Characteristics axil 
Marketing c o m  s i  ?l era tio"s

Characteristics:
1. Time and efTort devoted by 

Consumer to shopping

2. Time spent planning the 
purchas e

3. How soon want is satis
fied after it arises 
Are price and quality 
compared?

5« Price
6. Frequency ui Purchase
7» Importance

Marketing Considerations:
1. Length of Channel
2. Importance of Retailer

Number of outlets

Stock turnover 
. 0ros3 margin 
. Responsibility for 
adverti 3 Lr. ~

.33 0; 0 r  C 3 ! ’..3,J.33 ■rii •

Convenience

Very little

Very little

Immediately

No
Low
Usually frequent 
Unimportant

Long
Any Single Store 
is relatively un- 
important
As m my an possible

High
Low

k n "  . "  V '  • .■ K '  * 3



Type of Product 

Shopping

Considerable

Considerable 
Relatively 
long time

Yes
High
Infrequent 
Often very 
important

Short

Importait
P4-W

Lo л'»г
н 5. г. ; 1

R-'» v :

Speciality

Cnnnot generalize. May go 
to nearby store and exert 
minimun еГГог1, or may 
have to go to distant eto; ; 
and spf tul naich time.

Considerable

Relatively long time

No
High
Infrequent 
Cannot generalize

Short to very short

Very important
Pew: often only one in 

market
Lower 
Hi jo

Join*, r- L V H 1 V



Chi-raolerieiics and 
I' ,=.r’;et i n g considerations

7. Importance of point-of- 
purchase

Advertising used 
■. Brand or store name important 

portance of packaging

Convenience

T;> pe of F: oduct

Shopping

Very important

Mannfacturer*9 
Brand name 
Very important

Lens
important

Retailer's
Store name
Less important -

Speciality

Less important
Both
Both
LesB important



installations: manufactured industrial products; 
long-lived, expensive major equipment of industna 
user.

accessory equipment: industrial products used to 
aid and implement the production operations of 
industrial user out does not have a significant 
influence on the scale of operations in the firm.

operating supplies: short-lived, low priced goods, 
purchased with a minimum of effort.

Determinants of industrial market demand:

number and types of industrial users

- total market,
- size of industrial users,
- regional concentration,
- vertical and horizontal marxet.

— buying power of industrial users

- buying motives
*

Characteristics and marketing considerations;

/ see table 2 /

Buying process:

types of situations:

- new task,
- modified rebuy,
- straight rebuy,
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Gharicteristics and
Marketing considerati ons

Raw materials

Cb*r io leri п М  оя r
1. Unit price
2. Length of life

Very low 
Very short

3* Quantities pat-chased 
*. frequency of purchase

Large
Frequent delivery; 
long-term purchase 
contract

j, Standardization of product Very high; grad
ing

6. Limits on nupply Limited; cannot be 
increased quickly 
or at all

'.rketi н '■•>)> in id era lionet
1. Nature of channel Short; no middle

men

Negotiation period Hard to genera
lize

3. ГгLeo competition Important

4. Presale/pootsale service 
5» Demand stimulation

Not important 
Very little

6. Brand preference None

7» Advance buying contract Imp-ji t int; us» 
of long-ten’, ccn- 
trac ts
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Typo of Pred io tb a

Fabricating t - V ; t r y
and maturin'.3 Inst?.] latior.3 equipment

Low
Depends on

Very high Medium

final product Very long Long
Large
Infrequent pur-

Very Bnall 
Very infre-

Smal 1

chase, but fre
quent delivery

quent 

Very low;

i'.od ium

Very high 
Usuall no

custominade L o w

Usually
problem No problem no prob

lem

Short; middle- short; no mid- Middlemen
men only for 
email buyers

dlemen used

Medium Long Medium
Importan l Not important Not Main 

Fac tor
Not important 
Moderate

Very important
Salesmen
very important

Important

Important
fh'tvrally unim
portant bit some 
;!»' 11 ■ t try 
Important; use of

High High

long-term contracts Not usually Not usuall;
Г --- - - -  T

0 со г г 
з ipr 1

Low

Short
Small

Frequen

High 
Usually 
no pro 
lent

Middle
U3 ?d

Sho~':

Not : 
import 

Low

Not .



stages in the buying decision process:

- anticipation or recognition of a problem 
and its general solution,

- determination of characteristics and quantity 
of needed items,

- description of characteristics and quantity 
of needed items,

- search for and qualification of potential sources 
of supply,

- acquisition and analysis ox' proposals,

- evaluation of proposals and selecxion of supplier(s),

- selection of an order routine,

- performance of feedback and evaluation.

Market segmentation is the process of identix'ying groups of buyers 
with different buying desires and requirements.

Market targeting is the firm's decision: which segment to serve.

Conditions for effective segmentation;

- Segments must be measurable and data accessible,
•  segments must be accessible through the existing

channels,
- segments oust be large enough, so as to be profitable.
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Ill .PLANNING THS MA32C2TIKC P50S3AX:

types of planning:

- top-down,
- bottom-up,
- goals down — plans up

- scope:

- total company plan,
- marketing plan,
•> annual marketing plan.

- planning process:

- situation analysis,
- determination of objectives,
- selection of strategies and tactics,
- evaluation of results.

iv. ma nx s t i n g-si x variables

i) Product is a set of tangible physical ar.d chemical attributes 
assembled in an identifiable forn

New Products;

— really innovative,
— adaptive replacement,
— imitative products.

New Product ^Development Process:

generation of new product ideas, 
screening the ideas,

iner-p analyst .,

J.
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- product development,
- test marketing,
- commercialisation.

Manufacturers * criteria for new products;

- adequate market demand,
- social and environmental compatibility,
- new product should fit into:

- production facilities, manpower and management abilities,
• financial abilities,
- marketing structure,
- company's image.
there should be no legal objections.

Organization for product innovation:

- product-planning committee,
- new-product department,
- product manager,
- venture -team,
- outside new-product specialists.

Product-line policies ar.d strategies:

- expansion of product-mix,
- contraction of "
- alteration of existing products,
- development of new us^/s for existing products,
- product positioning,
- trading-up and trading-down,
- product differentiation and market segmentation.

The concept of product life cycle;

introduction,
growth,
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- maturity,

Factors influencing changes in product-mix:

- market demand,
- competitive actions and reactions,
- marketing influences,
- production influences,
- financial influences,

• desire to change company image.

Brand, package, other image-building features.

• ii) Price

Pricing objectives:

- Achieve target return on investment or net galea,
- stabilize prices,
- maintain or improve market share,
- meet or prevent competition,
- maximize profit.
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Pricing procedure:

- estimate the demand for product,
- anticipate the competitive reaction,
- establish the expected share of the market,
- select the price strategy to be used to reach 

the target market,
- consider the policies regarding products, channels, 

and promotion,
- select the specific price.

Pricing strategies:
e

- ’'skim the cream" strate^,
- "penetration" strategy.

«
Price-setting methods;

- price on total cost plus profit desired,
- . price on balance between estimates of market de.mar.d

and costs of production and marketing,
- price to meet competitive market conditions.

Price-char.sir.g decisions:

price elasticity of demand: e m

■ ¿ 9 *
. e - 
‘ C

A  Q  

¿ P

cross elasticity



approaches to calculate elasticity

- direct attitude survey,
- statistical analysis of relationship between 

price and quantity,
- market test,
- analytic inference.

iii)Distribution Channel is a route taken by the title to the goods 
as they move from the producer to the ultimate consumer 
or industrial user,

- Charme? objectives and constraints:

- customer characteristics,
- products characteristics,
- middlemen characteristics,
- company characteristics,
- competitive characteristics,
- environment characteristics.

-  D is t in g u is h in g  channel a ltern a* .Lves;

- types of intermediaries,
• number of intermediaries,
- marketing tasks of the participating intermediaries,
- terms and mutual responsibilities.

- Evaluation of alternatives:

- economics -break-even analysis,
— return on investment.

- control,
- adaptive,

Aspects of physical distribution



iv; Cpararaication — Promotion

c c m>?ì?:ic àt ic7 m o d e; 
- - -, .. •>• — (message flow)

• COKMllVICATOR | 

(planning flow) ^
M . MZSSACZ «»» I AIDI2ÏCE ;•

— Audience

level of aggregation,
level of awareness and interest,
persuasibiiity.

personal influence channels;
- advocate,
- expert,
- social.

non-personal influence channels:
- mass and selective media/magazines, 77. radio, 

newspapers, billboards/
- atmospheres,
- events.

- Message

- function,
- structure,

- Communicator;

source credibility, 
source incongruity.
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1. GRlzlVTiXICù TO FSASI3ILIIY CChCSFTS.

Cnee the demand forecast has been established, the physical resources 
(materials, production equipment, ancillary equipment, transport facilities, 
utilities, labor etc...) must be analysed to determine the optimal configu
ration of the project to provide the desired output.

The feasibility investigation should respond to what is desired in the 
way of products and/or services with what can be done and what i3 the best 
way to do it under the circumstances.

In this way, the limitations of physical resources can be regarded as 
constraints upon the desired output which tend to delimit the domain of 
feasible production alternatives. Cnee this domain is determined, the ques
tion of wr.ether or not the resources should be allocated for one or another 
of the production alternatives is a matter for socio-economic cost/benefit 
analysis.

In order to more fully comprehend physical analysis four concepts 
must be developed :

1. Constraint
2. Feasibility
3. Objective Function
4. Optimality

A two variable linear model is used to illustrate these concepts.

Constraint is an expression of the limitation on a physical resource.
For example, if product X requires 2 units of a given material and i requi
res 1 'unit and the maximum available is 14, then the constraint i3 expres
sed by 2 X * I ^ 14.

A similar constraint for transportation might be 2 X t 3 Y ̂  24.
The Feasible Region is that which satisfies all the constraints of a given 
physical situation including the nen-ne^tivity constraints for the varia
bles. ( X, X ) 0 )

Fig. 1 A Two-Variable Linear Optimization Model
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The Objective Function expresses the outcome of choosing a given 
level for the variables (in this case X and Y). For example, if 
each unit of X and each unit of Y yields a benefit of 1 unit of 
exchange, then Z * X Y where Z is the total benefit (profit) 
to be attained. Fig. 1 gives the illustrations of this expression 
for two different values of Z. Note that different coefficients 
( per unit profit ) of X and Y would alter the slope of this 
expression.
The Optimal Solution i3 tha. which falls within the constraints 
and yields the best outcome (, in this case maximum profit; point 
C would give the optimal result where X = 4.5 ; Y = 5 and Z = 9.5

These concepts must be borne in mind when attempting to 
arrive at a decision relating to the physical configuration of 
a project. The solution must be feasible in the sense that all 
the constraints are satisfied and should be optimal in terms of 
objective criteria.

It is useful to think of the constraints as links in a chain. 
When only one is broken, the chain will pull no weight.

D. SUSSMAN
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2. RELATION flbTWEKW PRODUCTION LEVEL AMP DEMAND TO INCLUDE 

PRODUCTION LOSSSS.
( Applicable also to material inputs in which production 
yield is not a factor. )
Of the finished product which issues from a process there will be 

losses that establish a relation between the demand ( products which 
flow to the market ) and the production level in a given period ( see 
fig. 2 below ). It is important to understand this relation so that 
the proper adjustment be made.

P - P(L) * D 
P (l - L) = D

where D a Demand, units per period
L = Production Losses of all types 

L = LT + L S f W S  + P D , i n £
P a Production level, units per period.

This relation is pointed out because, as it is too often the case, 
the percent losses are erroneously taken as the incremental production 
requirement which, of course, yields a production level which is too low.

Fig. 2 Distribution of Output of Production Process.

BP

FP a Finished Products to Market 
LT a Losses in Transport
15 a Losses in Storage 
WS a Warranty Services 
PD s Production Defects 
3P 3 By-Prcducts

2/lCO
/¿/ICO
¿/ICO
56/100

56/lcü
a/100

D. 3US3MAN
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3. CONSTRAINTS ON PRODUCTION BUILDUP.

Capacity of production is expressed as the time rate of 
production in volume or units, e.g. It/hr or tonnes/yr.

NorwaT Main aum Capacity is the capacity specified or guaranteed 
by *he manufacturer of a plant or production equipment under short 
term, ideal conditions.

Feasible Normal Capacity is that achievable under normal wor
king conditions at the project site taking into account such factors 
as : Holidays, Maintenance, Downtime for repairs and tool changes,
Operating conditions (i.e. climatic, infrastructural etc...), Labor 
skills and work standards, Shift variables, Equipment utilization factors, 
Capacity variations with quality and properties of materials and inputs, etc.

In the early stages of production, aside from those factors which 
determine the Feasible Normal Capacity as a percental of the Normal 
Umtimim Capacity, other constraints can, and most probably will, limit 
production to a level below the feasible normal capacity (see fig. 3).

Some of these constraints might be
- Development of sources of materials and inputs;
- Training of required number of skilled workers;
- Operating efficiency of the plant
- Development of infrastructural services ( transport, power, etc... )

Production
Level,
units

Jtormal Maximum Capacity

Feasible Normal Capacity

k̂ ~*̂ iLvailfabilitv of skilled workers
Constraint

opment of Sources of Materials 
and Inputs constraint.

Infrastructural Services constraint
constraint

Time
Fig. 3 Constraint on Production 3uildup Graph.
The production program is limited by and can not exceed the 

minimum production level permitted by any one of the constraints.

D. 3USSMAN
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4. PLANT CAPACITY.

The Feasible Normal Capacity is the basis for capacity planning.
The constraints of section 3 as well as the possibility for multiple 

shift operation must be used in matching the capacity to the production 
program.

Several considerations may be useful: 
a) Economy of Scale

Generally, the cost per unit of production will decrease as the plant 
capacity is increased. See fig. 4 - 1 .

Fig. 4 - 1 .  Cost per Unit 
Production vs Plnnt Capacity

Fig. 4 - 2 .  Total Investment 
Co3t vs Plant Capacity.

At the same time, the total investment cost will increase out at 
a rate reduced from the linear form.

The total investment cost C (gee fig. 4-2) is 
level in one model by

or)C2 * C1 wnere x is a

from 0.2 to 0.9 (0.6 for the chemical industry) 
Similarly, the investmentrco3j_ger unit C' is

related to the production 

coefficient that varies

given by

b) Relation between Market Uncertainty, Market Pro je ctiqn and Plant 
Capacity."Static Model.
In practice, the ideal model of a) above is sometimes not achievable 

since often plants are produced in fixed standard capacities. An interes
ting composite view of these factors is shown in fig. 4-3. It i3 assumed 
that the contribution, the difference between price and variable cost3, is 
constant.

This is justified in the case where material inputs represent the 
only or major portion of variable cost3. Often the other major components 
of variable costs, labor, is in reality a fixed or semi-fixed cost, va
rying primarily with any change in the number of shifts employed.
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Nominal Market 
Uncertainty

Fig. 4 - 3  Relation between standard capacities (associated fixed costs), 
market and contribution.

The fixed costs vary with the three standard plants that are avai
lable with peak capacities of Qj a*11* ^3 ^spectively. The shaded areas
represent the profitable operating conditions.

Capacity Q_ will yield the best profit but is at the extreme high 
end of market 5 potential (high risk). The most probable market falls 
within the range of but the profit is slightly lower that that of 
which is a virtual certainty. x

What capacity should be chosen, or I_? There is no simple
answer. Perhaps risk/reward analysis would be the best
approach. If failure could not be tolerated, Q1 might be chosen over 
the potentially more rewarding Q_ and incremental capacity planned for 
the future. Total costs for the Higher production levels would be more 
costly but might be justified by the lower risk.

The project plan might be to initially install capacity and then 
build up to Q2 and subsequently.

If it is anticipated that the market penetration would occur over a 
period of years as shown in fig. 4-4, the cash flow for this plan might 
show the greatest return on investment.

Another advantage is that the project may need such less external 
financing as the expansion might be covered by the cash flow. In the early 
years, there would be a considerable amount of unused capacity.



fi3
Demand, 
Capacity 
Units 
per year

Demand, 
Capacity,

Fig. 4-4- Incremental Production Capacity Buildup

£ven in the case where no capacity buildup is planned, it might happen 
that a lower standard capacity could yield a better return for the project. 
The cash flows for earlier periods, since they are discounted less, are 
more prominent in the calculation of return on investment.

Consequently, unused capacity early in the project when market pene
tration is being established or when the demand may be lower, could have 
an adverse effect on return 30 that a lower standard capacity might be a 
better choice.

Cash flow and return for capacity alternatives should be compared.

Units per 
year.

7

time, years

Fig. 4-5 Capacity Alternatives in relation to Demand.

D. SUSSJiAfi
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5. CCRRSLAXICM BETWEEN RAW MATERIAL PRICE AND QUALITY.

It happens on occasion that a raw material or input ¡nay vary 
considerably in quality from different regions or as a consequence 
of seasonal variations. Sugar Cane, for example, varies considerably in 
sucrose content and moisture content depending upon the region and 
time of harvest. Certainly, it would not be prudent to plan a project 
without knowing the quality characteristics of the cane supplied to 
the project. The plan could be based on cane of standard quality with 
price adjustments for deviations from standard.

For 3ugar cane, the measure of total sugar content (sucrose plus 
invert sugars) is degree 3rix (°3). Other factors that would affect the 
price would be moisture content and the percentage of invert sugars 
( not easily cristallized and therefore generally unde3ireable).

Suppose conditions are as follows:
«Brix Standard (3s) = lo % Invert Sugar Standard (iVs) o
BBrix Sample (3) = 2C Invert Sugar Sample (IV) 7
A isoisture Standard (Ws) = 15 
% Moisture Sample («) = 17

The 3ugar factor (?s) and production factor (Fp) represent the 
percentage of variable costs related to the raw material and to 
production Fs = C,7; Fp * 0,5.

To establish the correct price a sugar index Is and a production 
index Ip are calculated.
Sugar Index (1з) 3_

3s x (ICO - IV) 
(iGO - IVs)x Fs

U
15 C,37

Production Index
Purchase pries 

Базе price

'**• - it :  Ш 1 ?p Ш )  * • »•*
* Is ♦ Ip * C,97 + 0,32 = 1,29

I. the Base price is 20 ¿/tonne then 
Purchase price = 1,29 x 2C ¿ = 25,c ¿/tonne.

In the study, the price for raw material would be the standard price 
with provisions for modified prices depending on quality.

Note al30 that quality can affect the plant capacity.

D. SUSSMAN
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6. 3TAM)AKD AND ACTUAL CC5TS 0? ¿XUziahlS AM) X-iPJTS.

A table to organize the oo3ts of materials and inputs is shown 
in the «annaI ED/2C6 on page 73 Table 4-1. There is considerable addi
tional information concerning materials and inputs that should be 
collected and organized so that all factors related to this component 
of the project (cost, leadtime, storage requirements etc...) will be 
correctly assessed.

Tables such as those shown in Fig.6-1 and 6-2 should be utilized. 
Fig. 6-1 Standard State rials arid Incuts Table.

n° daj‘ 3 per inventory cycle
j. _ 2CQ _ zlconomic order quantity 
1 ~ (3 ~ usage rate, units per day
„ ^ aa worsting days per year

days per inventory cycle xJi;

Fig. 6-2 Cost Analysis Table.
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The üsaxxuiiin 3Xoraae requirements for each input or material will 
be the acanomir Order Quantity ^ECQ) plus the buffer stocks3 explained 
in section 7.

Particular attention is called to both the yield factor and the 
waste factor. The number of actual units A as related to the standard 
units i3 g

A = (l - Fw)U - Fyj
The yield factor relates to the inherent residual useful in a 

material. For example, the 3olids in tomatoes used for concentrate 
represents only 1/5 or 30 of the v;eight of raw material so ?y would be 
C,167. The waste factor Fw relates to losses in storage, ti’ansport, et

in figure 6-2 the number of standard units is derived from the 
production program. This figure also includes losses in the production 
process.

D. 3US3ÙÎAN
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7 . storage ittwuiHatbaiTS a^d economic order q u a l i t y (s  o a)

Inventory levels Tor each material and input and for the finished 
product affect both working capital and fixed capital ( in relation to 
size of storage facilities.

Many models are available for inventory analysis.^
(a) Single item static model with buffer stocks.

The objective is to find the Economic Order Quantity (SCQ) and 
appropriate buffer stocks. The variables of the problem are:

X Fixed costs associated with processing an order - set up costs
y Order quantity
|3 Usage rate, units per month
h Holding cost per unit per month

Total Cost per unit time (month) T.C. = y/p
The ECQ ( y* ) is found to be y

• - Ï
J K

( by setting derivative of above function to zero -
minimization process)

To find the level of buffer stocks we must look at the statistical 
variations in the lead time ( time from placement of order for material 
to delivery ).

L lead time, days
Standard deviation of usage rate, units per day 

II Mean usage rate, unit3 per day
Demand during lead time (normally distributed)

<TT Standard deviation of demand during lead time 
* y L x C  , units 

3 level of buffer stocks, units

B +

Fig. 7-1 Single item static 
model with buffer stocks.

M
Fig. 7-2 distribution of 
Demand during lead Time.

(l) Moat of this discussion derived from Taha, Hamdy, Operations 
Research.
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Assurance is required to a certain degree of confidence that there 
will not be a shortage of stocks. The level of confidence is established 
by a parameter Z . The values of this parameter for various levels of 
confidence are given by statistical tables.

In- figure 7-2 ._B' is given by_ B1 ■ B l Since £ is expres
sed in units per-month.*. L oast be expressed in months.

The amount of buffer stocks is determined as follows:

(b) Single item static model with price breaks.
Suppose a price break occurs when a quantity q or more is ordered,

i.e. the price is reduced for a large order quantity. is the price 
for y q and for y q

The total cost per unit time for each price is given by

If Q /  y then P_ (the lower price) will be paid and y*(the 30G) = y \ m i
If q y a parameter q. oust be determined ( see below ) v  m l

(1) q < qL then y * « q
(2) q ^.qx then y * = y o

A graphic illustration of the a. .emative solutions to this problem 
is shown in fig. 7-3, 7-4 and 7-5 below.

Two cases can occur. Situer q /  y or q \  y .

Determination of q̂

q^ - 30 qx ♦ ICO = 0
q̂  a 26,2 or 3,8 (use largest value)

/ #

\

a-

V  pig. 7-3
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(c) A Dynamic Model can be used for determining optimal (least cost) 
production and inventory programs in cases when : a) Demand varies in 
each period; b) Cost of production and/or storage varies according to 
period.

Any type of constraint (linear or non linear) or cost function 
can be incorporated into the model which provides a great deal of 
flexibility. The model shown by example below gives the optimal level 
of production by period and the amount of finished goods inventory 
which can then be related to raw materials inputs and inventory either 
by implication or by direct inclusion in the model.
Variables (for each period or stage i)

Z. amount produced in period i, units 
D1 demand in period i, units 
X1 entering inventory in period i, units
h1  holding cost per unit earned over from period i to i > 1 . //unit 
lc* fixed cost in period i, % (set up, ordering cost, etc...)

Stage - period
State - entering inventory for period i > 1 (closing inventory for 

period i)
Decision variable Z or amount to be produced
Cost functions 0^(2^)- production cost function. Jiote: C^(Z^) includes Sĉ 
for period 1 r

fx(x2) * o t x2 [ c . U ^  > h1(x2)|
t. (X. ,) = 0 /  Z. <r D > X .S C. (Z.) > h.(X. .) > f. ,(x. ,>0 .-2,)} i i>l i ^ i  i>ll i i i x>l i-l i>l x i J
The link between stages (periods) is the equation 

X. , = X. ♦ Z. - D. or1>X 1 1 1

X. , i>l D. -  2.

Example: Period
i

1
2
3

Demand Fixed Cost Holding Cost 
D. k. h.i___________ r____________ l_______
3 3 1
2 7 3
4 __________5___________2_________

C. (2. ) Ï 10 Zl * * 1 for the Period C <  2 ^  3 
1 1 = 1-30 >20 (2.-3) > ^

for the period
Assume X1 (entering inventory period I) = 1 

1 3
Stage 1 D.-X.£ ZjC Z  D. - X. = (3>2>4) - 1 * 8

1  A '  A '  t » t  1  *

X2

TWs
h-jXXg 21

is to 
3

set limits on 2^ and X2

4 5 6 7 2Ï
0 0 0>23 23 2
1 1 1>33 4” 34 3
2 2 2>53 55 4
3 3 3+73 76 5
4 4 "e" 4>93 97 Ô
5 5 5>U3 118 7
6 6 6+113 139 8
Mote : Z* represents the least cost given X2

For example* for X2*3*Z^*5,holding cost*h^xX2* 1 x 3  * 3
C^(5)» 30 > 20(3-3) + 3 * 73.
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Only filled matrix elements are feasible. For example, if X * 1 
(given for the matrix marked "b", X2=X^*Z^-D^ = 1*7-3 = 5 ^»1

For the"c" element, X2 = X ^ * Z ^ - D ^  = 1 * 3  - 3 * 1 ^ 4
3

Stance 2 0 ^  z 2 ̂  Z  Di * 2 * * » 6

0 XC X_ Z_ - D, » 6 - 2 * 4.x  j 2 maximum 2

*3 0 1 2 3 4 5 6 W 5 *
0 0 0 0 55 0 17 34 0 27 23

* 55 * 51 * 50 50 2
l 3 3 0 76 3 17 55 3 27 34 3 37 23 "d"

* 79 * 75 = 64 * 63 63 3
2 6 6 0 97 6 17 76 6 27 55 6 37 34 6 57 23

=103 * 99 = 88 = 77 m 86 77 3
3 9 9 0 118 9 17 97 9 27 76 9 37 55 9 57 34

=127 *123 =112 = 101 = ICO = 109 ICO 4
4 12 12 0 139 12 17 118 12 27 97 12 37 76 12 57 55

=151 =147 =136 =125 = 124 * 123 * 132 123 5
Example: X^s 2, Zg » 2 Holding cost a * 3 x 2 a 6

Production cost = 10Z. * X. = 10(2) = 7 = 27------- — ----  i i
f2-l * fl(*3 * d2 “ Z2 * * - ^(2) - 55(See stage 1)
Total Cost = 6 * 2 7 * 5 5 * 0 8
All blank matrix elements are not feasible. For example, for element 

"d" : Xn * X,* D„ * 2j , 1 ♦ 2 - 5 > - 2 ( negative values for entering
inventory are not feasible ).

Stage 3 *5 “J * 4

X4 V * 4 0 1 2 3 * ' s (x2>
0 0 0 0 123 0 16 ICO 0 26 77 0 36 63 0 pó 50 ! 99 3

- 123 * 116 = 103 * 99 * 106 ;
Example: Holding cost S * x 4

ProductionjCost _ - 2̂ )
2 x 0 = 0 .  
10 x 2 * 6 26

f2 (X4 * D. - Zj) = f^(0 * 4 - 2 ) =  f2 (2)= 77 (See stage 2) 
Total Cost = 0 ♦ 26 * 77 * 103.

So , optimal solution is:
Period Z^ Production Xi Entering inventory (X. *D. - Z,)* 

1 * 1 i i
3 3 1 0 * 4 - 3 * 1
2 3 0 1 * 2 - 3 * 0

1 2 1 0 * 3 - 2 = 1
Note for example if X,. = 0 then X. v _ _ _ . , ,4 i *  X *̂ I l - 6 , * 0  + 4 -  3 * l .

So Xj * 1 .
From stage 2 table, X^ = 1 -* Z2 * 3 
Z2 - 3 - * X 2 »X5 *D2 -Z2 * l * 2 - 3 * 0
From stage 1 table, X, * 0 -* Ẑ  =2. This completes the solution.
(X^ is given as 1 ).

Note that the maximum finished product inventory in any period would be 
X., ♦ Z^ * 4 (first period).

2. SUSSMAN
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b. MSTHOD FOR OPTIMIZING THE FUNCTIONAL LAYOUT.

A precedence diagram (cross chart) is developed showing the 
preferable functional relations between different production centers. 
An example would be a workshop where products flow between the various 
sachine tools or work stations. The objective is to minimize material 
handling costs in the factory.

Pig. 8-2 shows the general functional layout resulting from this 
analysis. Scale models of the equipment can be used to determine the 
floor area required and the actual building dimensions.

Fig. 8-2 General Functional Layout.
D. SUS3MAM
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9. balancing pkoduction £qji» bmt ssiacrioN to achibvk

MAXIMUM UTILIZATION FACTOR.

The selection of the number and types of each equipment should 
be based upon the machining and/or process time far all of the products 
manufactured in the factory* For example, for a workshop with three 
products A, 3 and C and 2 processes ( I Hilling, II Drilling ) :

Product

A B C

I 3 5 2

II 1 1 4

I^pductlon 20 50 30

Fig. 9 Machine time for each product by process, minutes

The weighted average of production time for each process is :
I 3 x 0.2 t 5 x  0,5 ♦ 2 x 0.3 » 3*7 min/unit average.
II l x  0.2 t l x  0.5 ♦ 4 x 0.3 = 1.6 miiŷ Hiit average

The ration of equipment capacities would be
Capacity Equipment I ¿¿7
Capacity Equipment II 1.6 pp

This could be satisfied with one unit of equipment I of twice the 
capacity of equipment II or by purchasing twice as many units of 
eqnipment I as compared with eqiipment II if each has identical capacity.

The objective here is to balance the selection of machinery so 
that there is a minimum of idle time.

D. SUSSMAN
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10. CONSOLIDATED EQUIHIEMT DATA.

It is important to consolidate and organize all of the data 
relating to machinery and equipment so that nothing «ill be overlooked 
in relation to costs and the implementation program. It is recommended 
that a form or other device be utilized to collect the following data.
Example

1. Equipment Code № EQ I EQ II etc..' Total
2. Equipment description
3. Required Feasible Normal Capacity Q/U
4. Normal Maximum Capacity per unit Q/U
5. Feasible Normal Capacity per unit Q/U

\
i 7. 

a. 
9.

; 10.
. il.
: ^
I 13. 
i 14.
; 15.
; 16. 
i 17.
' IB.
19.
20. 
21. 
22. 
23.

Actual feasible normal capacity Q/U
Power Requirements per unit, kW 
Power Factor
Total Power required, kW
Water requirements per unit, m^/hrZ
Total Water required, m /hr 
Water quality
Other'Utilities Description Q/U

ForCost per unit f.o.b T _
Cost per unit c.d:.F For

Loc
Delivery, installation Cost per unit.For

For HOC

Total De li very,installation cost^c

For
Loc

Total installed cost per unit 
Total cost equipment 
Delivery schedule
Installation Requirements«Description 
Expected life ( hours, ooo )

For
Loc

The preceding table is only indicative of the type of information 
necessary for a number of decisions concerning machinery and equipment 
and 3hould be adapted to the particular circumstances.

D. 5USSMAN
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engineering and Technology.
n. ON *AO£S AND SALARIES. (See aianual II/2C6)

Labor surcharges arise from paid unproductive time, fringe benefits 
and payroll taxes. The following example (slightly changed from the manual 
Iiy'206) is intended to better explain the procedure for determining them.
Number days per year 365*25

Fridays - 52.2b 313 days
Number paid unproductive working days

Holidays 11
Leave 2C
Sickness 15
Training 10
Other 5 61 days

Number of working days per year per morker 252 days
The number of actual employees required must be equal to the nominal 

number necessary to run the factory increased by a factor 61/252 = 24,2 £ 
to cover lost time.

So, if the nominal number of workers is 500, then 5CO x 1,242 ■
621 workers must actually be hired.

Now, surcharges will consist of Social Security, Allowances, Payroll 
Taxes etc...

Total Surcharges in £
Social Security 
Allowances, days 

Leave 20. 
Subsistence 12 
Other 10

42/252

15

42 16,7
Payroll Tax
Total surcharge 34,2

If the monthly wages are 12G LS, then the monthly wage bill will
then 621 x 120 x 1,342 * 100.CC6 LS

Thi3 can be compared with the nominal amount of 500 x 120 = 60.CC0 LS.
So, it is important to consider the excess workers required plus 

surcharges on these wages. Note al3o that if housing is required, space 
wxll be nedded for 621 rather than 500 workers.

D. SUSSdAN
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¿n>qneering and. Technology.
12. ¿MGIftESRiaG FQHMUUÒ.

It is often necessary to make preliminary engineering calculations 
in the early project preparation. A few of the necessary formulas are 
explained below.
(a) Electric power requirements.

Terminology:
Connected Load (C.L.): The sum total of the nameplate ratings for each
machine or equipment in the factory utilizing electrical power expressed 
in kW.
Load Factor: The proportion of the connected load which is utilized at any 
point in time (not all machines, etc..., may be operating simultaneously. 
The average load factor (L.F.A.) should be distinguished from the peak 
load factor (L.F.P.).
Power Factor (P.F.): A term which accounts for the reactive component of 
the electrical load and which generally means that the public utility 
must provide greater service (in kVA) than the kW rating of the equipment
Condensers: Devices which provide the desireable increase in P.7.
Transformers: Devices which reduce the voltage from the level of the grid 
to a value which can be utilized by the machinery.
kWh : Kilowatt hour, the basic unit of electrical energy.

For transformer installation, the kVA rating of the transformers 
(or of the gen'set) must be at least

(b) Pumping fluids (water, etc...)
Sometimes it is necessary to estimate the power requirements for 

pumping water from wells, rivers etc...

Pressure head (H): pressure expressed in terms of tne height of fluid column.

Headloss (Hi): Energy loss in pipes and fittings expressed in meters.

height of 60 m. The head loss will be assumed to be 20^ of the pressure head.

This would give an indication of the size pumping system as well aa 
electrical requirements.

The annual cost of electrical energy will be
Total annual cost = C.L. x L.F.A. x №  operating hours x Cost

per kWh.

2Pressure (p): expressed commonly in Pa (N/m )

Density (d): Mass per unit volume of fluid kg/m3 or kg/dm3

2 ': Acceleration of gravity 9,8 V s 
Efficiency (EFF): Ratio of power output to power input 
Flow rate (Q): Quantity of fluid flow per unit time, m3/3.

P = dgH ; Power required = 10q{  r h ?‘
¿ V  W  Arf* A -

For example, suppose it is required to pump 1,2 a / 3 of water a

P'* dgH = 103 kg/m3 x 9,8 <a/a2 x 60 » 5,88 (lQ5) Pa 
The effective pressure (igcluding head lossLwill be

x 1,2 » 7,06 (IO3) Pa

1000 x 0,75

D.iU&attAu
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Engineering and Technology.
15. CRITICAL PATH METHOD.

( from TAHA, Operations Research, McMillan )

The schedule of implementation of a project oust be carefully planned 
as slippages from the original schedule can have severely adverse effects 
upon the survival of the project.

The critical path is that sequence of activities which are crucial 
to the implementation schedule. Slippage in any one or more of these acti
vities will generally imply that the project schedule will not be met. 
Terminology;
a) Activity is a task necessary for the completion of the project.
b) Event is the start or termination of an activity.
c) Earliest Start (ES) is the earliest time an activity can begin, given 
the constraints of necessarily proceeding activities.
d) Latest Completion (LC) is the latest time at which an event can end so 
that all necessarily succeeding activities can be completed on or before 
the project completion date.
e) Critical Path is the chain of activities in the network which are cri
tical in the sense that a delay in any one will delay the completion of 
the entire project.

Arrows are used to indipate activities. The duration or estimated 
time of completion is shown next to the arrow, usually in weeks. The arrow 
head indicates the direction of time.

A symbol as shown below is used to indicate an ¿VENT, identified by 
an Event Number. Al3o included are the Earliest Start (ES) and the Latest 
Completion (IG) expressed in the week of the project.

Rules for tne indication of activities.
a) Bach activity is represented by one and only one arrow in the network.
b) Mo two activities may terminate on the same event. If two activities have 
the same event terminators, a pseudo- or dummy activity must be added as

Procedure
Determine and list

1) What activities must be cempleted before each activity can start.
2) What activities must follow each activity.
3) 'What activitiesmust occur concurrently.

Determination of Duration of an activity
a - least (optimistic) time 
b - greatest (pessimistic) time 
m - most likely time

It is conventional to calculate the duration D of an activity as
„ a ♦ b +• 4m D , ----g-----
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Critical Path Criteria
(l) KS. * LC. ( Earliest Start = Latest Completion for event i proceeding 

1 1 activity).
BS. a IC ( ES s IC for event j auceeding the activity )J J

(2} E S - E S a L C - L C * D .  ( duration of activity between events i 
V ' j 1 J 1 ^  and j ) 
Example: A project consists of the following activities:

A
5

B
2

C
3

0
3

5
7

P
6

G
5

H
2

and j ) 

Duration (weeks)
The precedence table is as follows:

Activity
A

Proceeds
B,C

Follows Concurrent

B E ,G C
c D,E,H 3
D F
a ?
? D,E
/wIT B,C
H C

Note: Activity B not on critical path - condition (2) not met (6-3 ^ 2)

IC, 3 - 3 = 0

Critical Path Activities are A, C, P, 3, F,

D. 5US3MAN
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ANNEX II.1
STUDY FOR CENTRAL ACRXSHGP TO MANUFACTURE SPARE PARIS FCR THS TEXTILS 
INDUSTRY. General Informations and assumptions.

Sbroject Background
Hie objectives are to assist textile factories to achieve 
greater capacity utilization, and to save foreign exchange 
by establisning a Central Workshop to manufacture spare 
parts for the Sudanese textile industry.

¡Market 3c Plant Capacity
The textile industry in the Sudanconsunes annually at least 
1iOO tons of metal spare p a r t s , valued at over L5 20 millions 
and kO tons of plastic accessories, valued at over LS 200,000.

Initially, the central workshop will be designed to produce 
80 tons of metal parts, and ;i0 ton3 of plastic accessories and t 
to provide training for 70 machine tool operations annually. 
Provision will be made for future expansion.

Materials & Inputs
’/hen operating at full capacity, the workshop will consume 
IOO tons of metal castings and tons of plastic raw mat
erials annually, plus some auxilliary materials, electricity 
and water. It is assumed that castings will be obtained 
from the Khartoum Central foundry, which is to be modernized 
and expanded, and that the plastic ra:•/ materials will be 
imported.

Location & Site
For technical infrastructure reasons the workshop will be 
located in Khartoum or K artoun ¡Torch

Project Engineering
A single-storey building with 3*000 square meters of floor 
space will be required initially. The area cf the site 
should, however, bo 17,000 square meters to allow for future 
expansion.

Forty four machine tools, similar to those already operating 
in the Sudan plus two plastic moulding machines and some lab
oratory equipments and teaching aid3 will be required.



152

Water consumption will be 21,000 litrcs/day and electricity 
consumption 360,000 HWh/year.

The workshop will employ 97 people namely  ̂managers, 1* in 
administration, trainers and 75 production workers.

Implementation dchedulling
Two years will be allowed for construction and it is assumed that 
capacity utilization will be 5 0% in the first year of operat
ion, 85% in the second year and 100% in the third year and sub
sequent years.

Financial Plan
It is assumed that the debt-equity ratio will be 60 : kO which 
is usually acceptable in the Sudan for this type of project.

It is assumed that the loan will be for a duration of 8 years wit 
one year grace period and rapdi in lfi equal semi-annual instal
ments with an interest rate of 15% although it is possible that 
the foreign part of the loan might be available as supplier 3 

credit at a reduced rate.

Pre-Operating Capital Expenses
estimated as 3% o f tne initial fixed investment to cover 

Wages and salaries 
Travelling expenses 
A.ego.1 fees 
Registration, etc.

Interest during Construction
A long term loan to cover 60% of the'total project cost 
excluding interest during construction i3 envisage... Inter
est on that loan will be 1 5% per annum.

Depreciation I Amortization
depreciation will be based on the rates allowed by the 
Sudanese Taxation Department for different types of taxed 
assets.

Pre-operating expenses and interest auring construction 
will be amortized over a period of 5 years.
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Business Profits Tax
It is assu*ae'i that the workshop will be exempted from 
business profits tax for the first 5 years of its operations 
and that thereafter the rate of tax will be 60% of the 
profits before interest.

Dirideads
Dividends will be declared and paid cut taking into consider
ation the availability of aash surplus, the level of retained 
earnings and the timing of the asset replacements and not
according to any pre-set policy.

Physical Resources lequirsd 
The following resources will be 
of metal spare parts, kO tons of 
train 70 machine tool operators

Premises
_and (17,000 3qure meters) 
3uildings (3,000 square meters) 
Utilities, etc.

Equipments__
Machine tools ( kk '
Plastic moulding machines !2)
Laboratory equipment
Office equipment
Teaching aids
/ehiclss

Personnel 
Management i k )

Administration (I k ) 

foremen & supervisors (5) 
Trainers (^)
Workers v70)

required to produce 30 tons 
plastic accessories and tc 
a year. •**nv

Year Required 
1 

2

2
2
2
2
2
2

1 /2

2/3
2
2
3



Raw Materials Year Required
Hastings Starting 3
Plastic raw acterxals Starting 3

Trainees Starting 2

Financial Information

Cost of Land 2c Buildings

Land T„ 2 Lo 20 per m
Buildings LS 500 per m

Cost of i'iachinery 4 iauicaeat LS x 1.CGC

Machine tools 2,800

Plastic moulding machines ÔC0

Air conditioning system 700
electrical system ,500

water supply, compressed air syston, etc 550
Office equipment 4 vehicles 170

Training equipment 180

Total 6, =00

Consultant’s fees 3*KJ
Pre operational expenses 560

Total 7,200

Cost of Raw Materials

Metal castings LS 2,000 per ton (average)
Plastic saw materials LS 1,500 per ton

Salary Scales LS/Annum
General manager (1) 12,CC0
Managers (3) 6"(,CC0 6 o*o
Clerk3 etc. (1*0 3,000

Supervisors (1) 6,COO each
Foreman (k) 3,000

workers {?0) 2,500

Trainers (*0 if,COO



Other Opérâtional licenses

Maintenance of plant and buildings 
General
Know-how and manageaent (for k years)

Sstinated Selling Prices

Metal spare parts 
Plastic accessories 
Training fees

1S1«0,000 per year 
13 80,GCQ per year 
13 100,000 per year

IS 50,000 per ton 
IS 5^CCC per ton 
LS 300 per trainee
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Project : Spare parts
10.2 Operating Costs. Full
10.2.1 Variable Costs ^
1. Raw materials and Input3

loo T metal castings 
V* Tplastic

2, Utilities

x 2000 ls/T 
x 1500 LS/T

66000

Water 21 cu.m/dayx 200 x 0,HS 
Electricity 36O.OOO kWh/year 

x O.^LS/kWh

for Textile Industry. ^  ̂
operation year Year; 50 % cap 

LC Total FC I£ Total

95 % eft 
Year 85 % cap 
FC LC Total

1789^
200000 200000 111111 111111 1789¿*8

5905366000 36666 36666 59o53

72000 72000 ¡4-0000 ivOOOOx 6^21 6W-21

Total Variable Costs 66000 272000 338OOO 36666 187777 2^3369
151111 59053 302^22

lo..2.2 Fixed Costs
1. Gaieral and admin expenses 80000 80000
2. Fixed Taxes
3. External services

know how and management
for ft years 100000 100000

k. Maintenance 100000 50000 50000 100000

7. Manpower 323150 323150

Total Fixed Costs 150000 ¿*53150 603150 6O3I5C; 603150

10.2 Tot^l Operating costs 9^1150 79o927 905572
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Project: Spare parts for Textile Industry (Thousand is)
10.3 Total Investment Costs. Total

PC IC Total PC
Year 0

LC
Year 1

Total PC LC Total«• 1. Fixed Investment Costs
1. Lqnd 17.ooo x 20 IS 340 34o 340 340

2, Site prep, and civil Tories
3; Buildings 3.000 x 500 LS 1500 1500 1500 1500

Electricity 1000 500 1500 1000 500 1500
Water 15 0 400 550 150 4oQ 550
Air con 5001 200 700 500 200 700

4. plant and machinery
44 machines 2800 2800 2800 2800
2 plastic moulding mach. 600 600 600 600
office equipment, labo eq. 50 120 170 50 120 170
training equipment 150 30 180 70 70 ISO 30 1T.0

Total Fixed investment Costs 5250 3090 8340 70 1840 1910 51801250 6430

2. Preproduction Capital expenditures

4. Supervision, ceprdinaticn 300 40' 340 40 OO0■d* 300

5. Training staff and labour 36O 36O 60 60 300 V.J 0 0

Interest on loans
(from Net Cash flow statement 'which gives needs 
the interests to he paid during the investment 

Loan of 1.326.000 x 1%  in year 0
4.800.000 x 1 %  ix year 1

of financing and, consequently, 
phase)

198,9 198,9
720

Sub total interest on loans 190,9 T O T
Total pre^ruduction
capital fxpenditures 300 1517,8 - 298,9 298,9 1218,9

1817,8 300 1513,9

3. Working capital (from table 10.3*3)
366 366

reunded tc400.000
300.000 in year
75.000
25.000

10.4 Depreciation.

Pce^peratieial expenditures
Amount • Sggpg 
1817,8 5

2
3
4

Yeaxiy Depreciation 
363,56

Land 34o inf -

Buildings 1500 20 75
Infrastructure 2730 10 275
Plant and Machinery — 3750 10 375 •

Total 1088,56 to ;
Working Qipitâl ___ 400

10557,8
inf

725 after

0 year 6

Salvage value:
Building I59OOOO
L a n d

Working Capital

1500000 x 10 
S3 750000

340000
400000
14$<J0<30
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10.3.

Project : Spare parts for Textile Industry. 

3 Calculation of the Working Capital.

2. Raw materials inventory; Castings: 15 days
“ 1 5 5 -

Plastic 2cmonths
123. Spare parts Inventory: Qn

3 5 T  x 50000x
4. Work in progress:

x 200000 

x 66000

Factory costs: Material inputs / 338000 
Manpower 323150
Fact overheads

Maintenance 100000
Ext services 100000

861150 x x £ 5days/365

8219
11000

12329

11797
5. Finished products inventory:

Operating Costs - Sales costs ,n
90150 - - = 9^1150 x-j ^  77355

6. Cash in hand : 15 days x I/3 6 5 x
(Total production costs - Raw materials - Utility - Depre
ciation) (Operating costs - Raw material. - Utilities plus 
Financial costs).15 /365
9*0150 - 266OOO - 72000 >  700000 (first estimates )xl5/365'=535.=/'

7. Credit given to the-; clients
r. ^200000 x 70 % x 28/365 22553*+

Total 399788
rounded to ¿frOOOOC

of which 300000 'the first year of operation ( year 2 ) 
75000 the second year f year '
25000 the third year ( year k]
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Project: Spare parts for Textile Industry.
10.5 Calculation of Bank service. (thousand IS)
First loan : 1326000 IS:15$ charge:repayment over 10 years afterva grace period of 2 y
Years 0 1 2 3 ** 5 6 7 8 9 10
Service 198,9 198, «) 198,5? 179,0 159,1 139,2 119,3 r99,5 79,6 59.7 39,3 19
Repayment 132, <5 132,6 132,6 132,6 1 3 2 ,6  1 3 2 ,6 1 3 2 ,6 1 3 2 .6 1 3 2 ,6 13 2.
Total 198,9 198,5? 331,:5 311,6 291,7 271,8 251,9 232,1 212,2 192,3 172,** 152
Second loan **800000* LS same conditions but one grace period of one year.
Service 720 720 6**8 576 50** **32 36O 288 216 1**4 72
Repayment **80 **80 **80 U80 **80 **80 ¿£0 **80 **80 h" '
Total 720 1200 1128 10 56 98** 9 12 8**0 768 696 62** 552
Third loan : **00000 IS; 15$ charge; repayment over 8 years, no grace period
Service — 60 52,5 **5 37,5 30 22,5 15 7,5
Repayment 50 50 50 50 50 50 50b 50
Total 110 102,5 95 87,5 80 72,5 65 57,5
General total
Service 198,9 918,9 978,9 379,5 780,1 680,7 581,3 **82 382,6 233,2 133,3 91-
Repayment - - 6 6 2 ,6 6 6 2 ,6 6 6 2 ,6 6 6 2 ,6 6 6 2 ,6 6 6 2 ,6 6 6 2 ,6 6 6 2 ,6 612,6 6‘.2,
Total 198,9 918,9 S*l,5 î**2,l M 2 , 7  3*0,3 2**3,9 1****,6 b**5,2 9**5,8 796,** j\ 

<)
\̂
0
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Upnre p a rts
uitli outside financing Operational

0 1 2 3 *1 5 6 7

i c t  In ca n ?  n tu lcn en t
J llt iC 21C0 3750 *•200
*. ‘tn U r . c o rts 791 906 9*11

: U . I . , 1088 108-3 7 25
•rr. . ■" ,t 979 880 780 681 581 . 982

lirOSO >1 H it 758 877 1391 1990 1590 20.'2
Cor";sr^te t/u: - - - • - 1231
r • t  ; n : : t 753 o--~. 1;:?1 1*:59 1;  >0 °-21

Low . . f j t c .. cut
A?..’ !*?./ • :\loa «. 2100 3750 '•200

w|tu*:y 839 > 7 X ) 266
J,r .Mtann 1 ^ 6 9.<X) *100
bi' loans - -
«■¿Alva,;* va lue
to ta l  Inflow 2 21 0 ofJOO 27th 3750 9 2 9 0

ui'.Tlow i r e o :e r a t lo n n l 299 1519
* i;:cd ir.v* 1910 Vt 30

«o rk in  , c a p i t a l SO) t > •5
O perating c o s ts 791 9<'5 V’l 1
In te re s t 929 800 7 *0 031 5°1 It , '
Lorn rep4vri«?i;t w .,i

Corporate tax i a . - i
d iv id en d s p*m«
.’o to l outflow 2209 79*19 2755 2523 2*409 2285 2185 3317

¡•si cash bnlanco 1 51 35 1227 7191 1915 2015 £33

i*/9 net cash  b a lan ce 52 *55
¡¡•It .-.sli ¡low  to r the in v e s to r -  Su; -  iV j -  2: ; ♦ 12:7 1?‘)1 1915 2015 •S3
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8 9 10 11

МЛОО
9**1
725

383 283 181* 92 -
2151 2251 ¿350 гч<12
1251 1 '51 1'ИО 1465 I f  20
8'*о 900 9**о 977 ibi**

<*гоо

1490
Агоо : 6  jo

9<ч
3 ’5 253 i8<* 92 -

I,ÚJ Г,13 £•13 -
1291 1551 IMO 1465

5278 5?5в 31**8 3111 С*+б1

922 9бг 1п52 1089 5229

922 9*.U? 1052 1089 >>29
1= гол 5?5

' ь г<1* ♦ li1*
1= 25* - 1гвлЬШ = Р>», 029Í
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A

Training Cousss In Industrial Project Preparation Evaluation and Financing

Practical Exercises

1) Make a critical analysis of the data of the Case Study on which 
the first set of previsional accounts were established (Sales, Operating 
Costs, Investment Costs)

The analysis must point out 1* if the figures appear correct 
(price, quantity) 2* if the capacity of the

equipment and machinery seems correct
3* if the relations the project

has with enterprises which are supposed to give its intermediate 
consumptions are correct.
Attached ranarks of an expert can be considered as a guide far this 
analysis but you can have other ideas or express other condiderations.

Qi the basis of your remarks a sensitivity analysis will be 
conducted and a new cash flow statement established.

2) Inclusion of a foundry into the Spare Parts Factory would 
apparently present some advantages.

Presently, we lack of techno- economic data on such a small 
foundry ( capacity of dscut 100 T per year ). The foundry must be able 
to produce iron castings, and aluminium and bronze castings as well. 
It must comprise a cubilot and an electric furnace.

Please collect any information you can find on that sort of 
equipment in your institution or wherever you- can. (investment cost, 
manpower, needs a£ inputs, energy rtc...)

3) For the economic evaluation of the projects we need infor
mations on the Incidental charges a product must support between the 
border and the factory (for imported inputs) and the factory and the 
border (for exported output).

Evaluate those incidental charges (mainly transport but 
also fixed costs charged by the forwarding companies) for the dif
ferent following goods between Port Sudan and SI Gezira Province.

1. Ghe machine of 5 tons weight, and 6 cum Value 80.000 LS
2. ^ Tons granulated chemical product, in bags,Volume 3 cu.m

between Juba and Niaule
1. 1 ton tobacco leaves for export
2. 1 ton tools

k) Electricity is an important input of every project studied.
Look far precise data concerning the prlae-.strucfurh - df.-.the 

product 1 kWh (this can be an average structure for thermal power and hydro
F u e l ,

Maintenance Including spare parts 

Labour

Profit

Financial charges

Taxes
Other



5. Structure of Price of Transport. 
Fuel 
Labour 
Tares 
Profit 
Other

LS/T.

( by truck )

km
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ANNSC II.9

Training Course in Industrial Project Preparation. Khartoum
May - June 1̂ 3'?-.

To Dr Roy Nisid, Khartoum, 30 May, 1984.
UNIDO expert in Textile Industry 
Khartoum, Sudan.

Dear Dr Nield,
The following are my comments which you requested c^r^eming the 

Feasibility Study for a Central Workshop for the Manufacture of Spare Parts 
for the Sudanese Textile Industry, prepared by Borghi e Baldo Ing, Milan 
Italy and dated Nov. 19, 1979. The study was prepared under UNIDO contract 
79/23 Project SI/SUD/73/802

I have taken the liberty to go slightly beyond a strict assessment 
of this proposal as we have since visited one of the principal textils manu
facturing plants in the country, The Friendship Textile Co ltd of El Hasa- 
heisa, Sudan with a capacity of 16 M meters per annum, and had ah oppor
tunity to discuss first hand with the management the nature of the problems 
confronting thou in relation to meeting their production goals.

Concerning the above study:
(l) Technical adequacy.

The procedure followd in determining the requirements for machinery 
and equipment was almost precisely that which is advocated, proceeding from 
detailed drawings of representative spare parts, estimating machining times 
and finally arriving at the number and type of each machinery and equipment 
required.

While the procedure was satisfactory at lesst two of the assumptions 
upon which the calculations were based are questionable.

It is not clear what standards were utilised in arriving at the machi
nery times. My suspicion is that European productivity standards were used 
although detailed technical information with which I could check this is not 
available to me here. In any case, it is doubtful that Borghi & 3aldo (3&B) 
have made an assessment of productivity standards in Sudan. It is recommen
ded that a follow-up study be accomplished to determine :':hesa standards, if' 
either through studies performed in other countries with similar development 
patterns, or by tests conducted under representative conditions in existing 
Sudanese facilities.

The equipment utilisation factor of 75 % is predicated on lot sizes 
averaging 100 which I don't believe is practicable given the wide variety 
of textile machinery types in u?e in Sudan. Much smaller lot sizes are to 
be anticipated with the attendant prcblenscf balancing machinery loads, I 
would not expect a machinery utilisation factor much in excess of 60 % under 
these conditions.

The number of work days is taken as 3^0» which is too high for several 
reasons. During the Ramadan it is to be expected that productivity will be 
quite low, effectively reducing the number of working days. Also, under 
prevailing conditions power outages are frequent and until this situation 
is corrected some adjustment should be considered for this factor.

t • •/§90
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(2) Project Inputs.
The investigation concerning the supplies program for the project 

is inadequate.
The principal input to the project, precast parts of cast iron, steel, 

aluminium, brass and bronze, are assumed tc be available from the Khartoum 
Central Foundry, an enterprise which we understand has been used primarily 
as a training workshop and which certainly presently lacks the capacity and 
production know how to produce castings in the required quantities and 
perhaps qualities. In the expansion plans to which B&3 has alluded, there 
is no indication that they have investigate the means by which their propo
sed principal supplier is to accomplish its mission and leaves open the 
following questions:
- the existence of a studjr tc effect the expansion;
- thecavailability in Sudan of the metals and plastics that would constitute 
their principal inputs or the commitment of the necessary import licenses 
and foreign exchange over the life of the project that would ensure a con
tinuous supply of castings from imported raw materials;
- the source of steel castings which do not, in any case, appear to be in 
the plans of the Khartoum Central Foundry.

It is net good practice, in any case, to design a project which is li
mited to the requisitioning of its principal input from a single supplier. 
Under these circumstances it would be prudent to redesign to a vertically 
integrated project either through acquisition of the Khartoum Central Foundry 
( or other ) or else by the inclusion of the development of 2 new foundry 
incorporated into the project. ( It might be wise to include also small 
forging drop.hammers or presses for the manufacture of high strength steel 
parts). For the integrated project, net only is the management of t h e s e w  
highly complementary activities ’under one roof but the primary inputs to the 
project, the baaio metals and plastics, could be obtained from multiple 
sources both domestic and foreign.

The supply side of this project must be examined in much greater detail 
not only to locate the best channels for securing ail the materials and inputs 
necessary for the smooth operation of the workshop, but also to reasonably' 
ensure that the foreign currency facilities will be available to the project 
when and in the quantities required.
(37 Design and Production know-how.

The study points to the necessity of arranging a working agreement 
with an existing producer of spare parts to participate in the implementation 
and early operational periods to provide know-how concerning the design and 
manufacture of these parts. A satisfactory licensing arrangement of this type 
with a símele company is unlikely for the following reasons:
- the apre parts industry in the industrialised countries is compartimenta- 
lised horizontally with respect to market segment. A producer of highly 
specialised spare parts for the weaving industry, for example, would not
be in the business of manufacturing also standardised parts such as gears, 
pullev*^ ̂ shafts. Also, in relation to vertical segments,foundries and forging 
shopy * **> are not generally integrated with machining shops except when -a 
particular product line is being produced. The point is .that it is uniikey 
that any of these shops will have in it*, inventory the array of spare parts 
designs and the correspondísg molds designs that would cover the product line 
of the proposed project, nor does it seem likely that such a shop or shops 
would want to share its designs which could so easily escape their control.

It would perhaps be more likely of success to consider appointing 
one or two manufacturing engineers of long experience in casting and pattern 
-making and in machine tool operations with skills in the design of the ne
cessary special tools, jigs and fixtures.
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Concerning the original equipment manufacturers, it is unlikely that th 

they would share the designs and manufacturing technology for their spare 
parts as this would be contrary to their commercial interests.

(k) Basis for ihw utilisation of production capacity in the textile industry.
During a visit to the Frianship fertile Co,Ltd noted above, the 

major reasons for this phenomenon according to management personnel were 
(1 ) shortage of electricity 
(■ 2Ì high turnover of personnel
(3) shortage of spare parts.

My estimate is that this factory which according to reports provides 
about 50 % of the domestic production operates typically at about 6 million 
meter per annum or about 38 % of design capacity. The management claimed to 
have reached about 70 % of the Chinese standards ( the factory was built 
and originally staffed with technical personnel by PRC ) although this could 
only have been for a short period given the fact that they have never run the 
planned 3 shifts and have been beset with chronic shortages of electricity 
and trained personnel.

The company has had an arrangement with the Chinese in which spare 
parts and chemicals are supplied in exchange for local currency. The major 
problem with the procurer: entnof spare parts has been the long lead times 
necessitating purchases as much as 3 years in advance.

According to their statements, the seriousness of the problems noted 
above related to productive capacity are in the order indicated. While it was 
mentioned, the problem of spare parts availability appeared to be now of lesser 
importance than the other two problems. The shortage of spar-.-parts would 
undoubtedly be of greater severity if the other-problems were solved as this 
is a function of that intensity of the usage of the machines. It is true also 
that the machines has been exposed to only five years or so of equivalent use 
so that the spare parts demand should increase significantly in time;

A 100 % solution to tne spare parts problem should certainly be sought 
but there is a question of planning. The full demand for spare parts will not 
materialise until the other problems are solved. The plan for implementation 
of the project should take into account the schedule for the-resolution of the 
two other problems to avoid the attendant difficulties that may be associated 
with low utilisation of of the workshop capacity.

It was also indicated by the management of this company that the most 
common parts failures involve pieces such as loom shuttles which would be 
extremely difficult for the workshop ~o produce at this time owing to the 
complexity of the parts and the material properties required. Additional work; ; 
should be dene in establishing the spare parts demand mixture, so that questions 
relating to the availability of thesf.cspecialised parts and the impact on the 
overall viability of the project will be clearer.

The concept of the spare parts workshop appears to be a good one.
I hope that these comments may help to illuminate some matters that 

should be resolved prior to proceeding with further planning.

Sincerely yours

David Sussman
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A

Case Study.
Project Spare parts after Sensitivity Analysis

Annex I I . 13

30
365

66 * M -
90

materials
amount A x NB Days =

3 5 5
B ac =

2. Haw Materials Inventoryi
‘•mount A x NB Days a [550 x

365
3
C

3* Spare Barts Inventory | 50 
.'mount x KB Days

3S5
k. Work in Progress

imnual Factory cost x 
N3 Days
3^5

5. Finished Products Inventory 
(Operating Costs « Sales 
Costs) x KB Days

1 S 5

45.2CB

6. Cash in Hand 
Total Production Costs 
Minus Haw Materials 
Minus Utility 
Minus Depreciation x 
15 Days
365

7. Credit Given to the Clients

10 ! ^-*1289= 35,31$

1422xJ>0 a X16,871
365

373x1^, 23,544 365

Sales x KB Days
“35$

Su'd t o t a l

2S80x 28

Minus Credit Given by the 
suppliers
.mount A x KB Days 

^ 5  
3c

i ? 5  =2C5’58^

449,719 * 5$

♦72,204 300 150 22,204
Net forking Capital Require-j 
oents
in full capacity year 
in start-up years (%'
( Between) the last year of , ,
the start-up reriod and the HUC af ivity for }“*"« of the uncertaintyr * * of the start-tp years. 1 !

Name of the Project 

Sources

Full capacity 
Year
100 %

Year 1 

%

Year 2

%

Year 3

%

10.3.3 Calculation of forking
Capital }

1. Advance Payments on **aw j

300 450

(1)

-

(l) le have tpken a verjj confortabls jjortion 
of the Working Capital djuting the firqt year of

in full operation year).
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Case Study Annex II . 1*1

Project Spare Parts after Sensitivity Analysis

Name of the Project Amount Sxpected life 
time

ïearly
depre
ciation

years
3 5 6 9 10 11 12 15 18

10.** Deureciation 
10.3.2 Pre operational expend

itures
10.3.1 Land

Buildings 
Infrastructure 
Plant and Machinery 
Vehicles Trucks 

Cars

i

770

1C20

m )
627)

3400
35C
115

30R5

p  to 30 

_í5_to_20 ic
io 
5 
3

<154

40
81
375
23 7

Total 673
to year

519
from year 7

Salvage Value
land 1C30
Suiloin^ SCO

Working Capital 472
2292
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.¿UiMe-A. HIT- )
Training Course la Industrial Project Preparation Evaluation and Financing

, Additional Data for the Case Study.

Possible Alternative: A joining a snail foundry to the workshop.

Reason: Commercially oriented foundries are not usually interested 
in producing small quantities of complicated items such as will be needed 
by the type of workshop envisaged in the study.

Initial investment costs 
Land 500 sq.metres
Buildings simple shed type JOQ sq. metres x IOC IS/sq.m 
Equipment : 3 crucibles 

burner 
blower
stand-by generator 150 kVA (75.000 LS )
moulding boxes
sand - testing equipment
tools
spare parts

225.000 LS
Personnel:

Total

1 Foreman technician 
3 Pattern makers 
3 moulders 

6 Auxillaries 
13 Costs ?

Raw Materials ( per annur ) scrap iron 120 ton @ 100
scrap brass .2̂  ton @1200
scrap aluminium 16 ton @1200

Output targets Foundry Workshop
Iron 75 60
Brass 15 12
Aluminium 10 8

“ICO ¿0

LS/T
LS/T
LS/T

Maintenance odl the foundry: 10.000 LS per annum
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ANNEX. IV. 1

BfTSCTS METHOD PROCEDURE.

Step 1. Establishing cash flow statement of the project and identification 
of the enterprises which will give to the project its Local Intermediate 
Consumptions (LIC). Thi3 procedure will identify the new industrial or 
infrastructural projects which are necessary to create for making the 
initial project feasible. For example, extension of power supply capacity 
or transport infrastructure.
Step 2. Breakdown of Inputs into Local Intermediate Consumptions (LIC)

Direct Value Added (broken down into 
its components: Wages, Taxes, Income of Enterprises)

Direct Imports
for one normal capacity year. (See Annex IV, 2)
Step 3. For each identified LIC, calculation of 

indirect Imports 
indirect Wages 
indirect Taxes
indirect Income of Enterprises

through input-uotput analysis or through Cash Flow Statement analysis of 
each LIC. Annex IV. 5 and Annex 17. 4)
Step 1. Computation of Included Value Added VA. broken down into its com
ponents by adding Direct Value Added + Indirect Value Added

VAdir VA. .. indir VA.
(See Annex IV.3)

Step 5. 
menta

Computation of Imports included, Imp. 
^ d i r  * Impindir = Impi

including repatriated pay- 

(See Annex IV.3)
Step 6. Compare to Alternative Situation (Extended present situation)

VA. of the project - VA. of the alternative situation *l i
Supplementary Value Added 7a . ) oroken down into ics components /\ Wages
A Taxes^, A Income of Enterprises^ (See Annex IV.5)
Step 7. This can give a good idea of the distribution of Value Added 
among the different economic agents if there are not too big differences 
from one year of operation to another. If the differences are significative, 
it is necessary to compute À. VAj_ *0T eacil year of the project.
Step a. Computation of Included Imports (imp.) for the Investment Phase

(See Arnex IV.6 and Annex 17.7)
Step 9. Comparison of Imp. of the Investment Phase (cost of the project 
for the economy) to the series of VA. (benefits of the project) by 
discounting. That gives an Internal Rati of Return that can be used for 
comparing the project with other projects.
Step 10. Eventually substraction from the present value of the project 

z  ¿y Va . a, - 7" Imp a discounted at the Social Rate of Discount
chosen in the IDCA3 Method,the values of A Wagwsi, also discounted,
for knowing if there is a Social Surplus left over.



183 ANNEX IV.2EFFECTS METHuD
Transi «nation of Provisional Accounts into a DIRECT VALUS ADDED ACCOUNT. 

(IMPORTS + LOCAL INTERMEDIATE CONSUMPTION ♦ VA.. « OUTPUT) Operational Phase <lir 'Project: Alternative:

Items 3ources Amount Local 
Origin !

Direct
Imports CIF Price. Import

Duties
Raw Materials and Inputs 1

11

;

Utilities

i
i

i

Sal Admin- and Overhead Costs
1
i
i

j

External Services ;
;

Maintenance |
i
i
i

Other
i

i

i.a.- Incidental charges 
attached to Direct Imports 

- Local incidental 
charges proceeding loading 
for export

i!i

Total Intermediate Consumption 1

Local Wages
Wages paid in Foreign Cur.
Taxes l ♦ Export Taxes )
Financial Charges 

Local
Paxd in For. Cur.

+ Import Duties 
on Direct Imp.

Income of Enterprises 
Local
Paid in For. Cur.

Total DIRECT VALUE ADDED Imoort Duties :
direct national value added i on Dir. Imp. ,
EXPATRIATED PAÏaEaTS !
SaLES ( ex-factory prices ) 
(r Incid. charges before 

loading for export * 
export duties)

SALeS ( fob price or 
inclusive Sales tax)
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Calculation of the laCUJ&D VALUfi. ADLEû
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Operational Phase
Project;

(.’•'A.
Alternative;

Va,. _ VA. .. j d ir  i n d i r . '

ANNEI IV. 3

Local Intermediate 
Consumption

amount

U;

;ure of V«. [rroduct Cenerai Totals , 2
1 :U)x(3; Income ’ 7A .. 7a .

O'j ; 14) . sir : 1 ofLIC

Haw Material 1.

Haw Material 2.

Input

input

Blectn city, water

?uel

lai administr.and 
overhead costs !

External services ! 1. 

External ¿ervices •

Maintenance

Transport

Other

Other

Other

■ m im e  ¿nterp

Ìlèìl +ine jsnterpj
imp. j

•fisi! „ !ine finterpi
'Imo. i

• 1 ;

^ife! i .Ine interp1
lmo,ri
llsSt, iine cnterpi
ilmp.' 1 i
im %  1ic anterpi
Impi |

Issi Itnc fnterpi 
Imp^ i

' m i  !Ine nnterpi
imp.' i
iaifésIne finte rp
,Imp. i
Jfages xaxe3 Ine onterp
I®Pi
lisi!ine anterp
lmp.

incinte rp
Impt
itiliIne finte rp
Iapi
tasiIne interp

31 (5)
Xoc Mages 
[Exp «ages 
Taxes
'imp Duties 
iFin.charg.. 
! ioc..

expat.. 
Income ant 

local 
expat.

i l i

Va .
ct the 
project 
;S>»(7)

; Total VA.
Nat Va.L I 

i ùxpatVÀ ;

! Impi
1
! Total Imp.!________ 1 ______;________
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Examples of structure of VA' (hypothetical country)
Branches Rate of Imo. Rate of l V„^ «age^ Taxesl Incr.mc of 

Enterprise

Agriculture 0,03 o,i#7 o,I4 0,03 C iC
Xining o t2 0 t C 0,1 o,ielectricity o,4 0,0 o,2 0,1 o,3
fuel of foreign
origin but o,7 o,3 — 0,2 0,1
locally procured
Textile 0,2 o ,8 o,3 0,5*ecan,industry 0,0 o,4 0,3 0,1
Building, Civil

Works o,3 o,7 o,; o,o5 0,33
Transport 0,4 o,o 0,3 0,1 o ,2
Services 0,2 o A o,5 0,1 0,2

The Coefficients lmp. and Va . asi well as Included Wages, Included Taxes
and Included Income of Enterprises can be derived from

- the Inter-industrial Exchange Table of the National Accounts or the
country

or fron the structure of price of the local enterpnses giving to 
ths project its intermediate consumptions.

t
I



ei'FECÏS «ETHuD
186 ANNEX IV.5

Calculation of SüPPl*EwiciLiT*îlï V*I*je Alü.D /\  Va . vCp^rational Phase;

Type of project

Project Import

Lnp.

I»Pi
i VA.l
1
!| VA

1

A ' ^ i

Va . Project
Components

Wages
^Household)

Without
the

Project

Taxes 
(State)
Income of 
antsrprises 
(Enterprises;

Ai*, aum

,iaw Technoloi<y Introduction Wages
(Household)

Imp.ri
1
1,

VA.

i

Impi !

i VA.
i i i1
it1 __________________l

Taxes
(atate)

Income of 
enterprises 
(Enterprises;

Alg. Sum

0. Export

lmp.

VA.
!

A ' \

! VA.i on suppressed.

A. Composite Project

S  ,jntier 1* » or

Wages
(Household)

Taxes
(State)
Income of 
Enterprises 
(Enterprises)!

Ai*. Sum

• wages 
(Household)

Taxes
(State)

Income of 
Enterprises 
(Enterprises

I

All. Sus
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DüítiOT VaLUù ALDhD Calculation 
(Investment Piase]

Project: àlternative:

Preproducttcn Casita! expenditures Sour
ces Amount Local

Origin
Direct|
Importi GIF Pri

Import
IXities

Pre-production Capital
expenditures

Services 
Direct Manpower 
Taxes
Financial charges 
Other

Fixed Investment Co3X3 

Land
Site preparation and devt
Structures and Civil Sorxs 

Buildings 
Machinery

Plant and Machinery

!

iiii

Transport .
Services
Incidental charges attached to 
direct import

Components of Direct Value Added * 
included into the aoovementioned 
posts 

Land
Direct Manpower 
Taxes
Financial charges

Total Direct Value Added

\Ii

I

♦ Import Duties on Direct Imports

f Import Duties on Direct ImportsNational Direct Value Added 
Value Added expatriated

I
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liNCUTDtiD VAXJji ADE£D (7A^) Calculation 

Investment Phase

- 188 - AfciifiX IV. 7
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189 ANNEX IV . aEFFiCiS àûIHuD
Transí craation of Provisional Accounts into a DIRECT 

(IMPORTS t. LCCAL INTERMEDIATE CONSUMfTIQh 
Ope 

rkshoProject: Operational ñiaseSpi.re parts workshop

valuó Amen ACCOUNT.
VAdir * 0UT-wr^

Alternative: with small foundry attached

Items 3ourc*» Mourn,. JS!*1 : Cl? Price. !*?»"__  lite 0n«gn Imports Duties
Raw Materials and Inputs

Scrup metal lb• CCCL5x75;¡» Armili o  5ó,25 56,25 i

I

Utilities Fuel

GaL Admin- and Overhead Costs 
= ¿¿an power

External Services —  Manpower.

Maintenance

Other

i.a.- Incidental charts 
attached to Direct Imports 

- Local incidental 
charges proceeding loading 
for export

111

fcC
50

60

from line 
"Maintenance”

111

cO

5C

Total Intermediate Consumption 507,25
Local Wages Ann ill.3 2fcC+tiO 1
Wages paid in Foreign Cur. 50
Taxes 1 + Expert Taxes ) III 0 314,5
Financial Charges

Local Insurance III.5 5
Paid in For. Cur.

Income of Enterprises 1
Local 1 III.5 825,4

30 2C

30 2C

*- Import IXrties 
on Direct Imp.

Paid in For. Cur.

Total DIRECT VALUE ADDED
direct national valus added
SjfPATRlATSD PAYANTS

1552.7
1502.7 
3C

Imoort Duties 
on Dir. Imp.

SaLES ( ex-factory prices ) 1X1.5 labi,
(♦ Incid. charges before 

loading for export * 
export dutiesy

5ALf«8 ( fob price or 
inclusive Sales tax) lb6C
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c i a ~ ri11 jt.inr, of the laCUJSciD /hUJit ADühD

Operational Phase 
rfoject: Spare parts workshop

A

(’•à. * /hdir VA. j. ) indir.J
AtiNSX IV.9

Alternative: with small foundry attached

Local Intermediate! Amount Structure of VA^ [rteduct 
Consumption i |(2)x(3)

■i) 1 U) \jj ! (4)

» ■
General Totals 
Income T 
Cate*.
(5) " (6)

2  Sol(A)
Va . ofiic1

(7)

/A.
of khe 
oroject 
',6)>(7)

Loc Oa^es 36o 65,74 425,74
!£xp oases ' 50 50
Taxes 314,3 36,59 350,89
limp Duties 8 3
jfin. chargu
! loc- 5

expat-
¡Income dot

local 823,4 62,56 t?c5,96
expat. - -

; Total VA. 1560,7 164,89 1725,59
Mat Va .“ 1510,7 164,69 1675,59

I cacpatVi^ 50 " 50

i Ia,Pi 20 106,16 126,16
! ♦ VA. exppt 50 - 50
! Total Imp 106,16 176,16!_________ «*•

daw Material 1. 
scrap(.see structure ' in note I.

daw Material 2.

Input

« S ì56.S5 5 .cal-î-erp

iàcanterp
[■O6?*
piseliInc enterp 
Ime.• i

1 !ÌI ! 3o;s

input

aiectncity, water

fuel

m i  + I¡Inc interpj 
jimp. !

¿S3 I
nce§nterp|

111

Gal Administr.and j CO 
overhead costs ;

!

external Services i 1. 2

ko*?TaSi T ne
j i a P i  j

tfeli !c mnterp 
Imp. !*i j
f s a i „  IInc onterpi
Imp. jt i ;s I jes I oc anterpi
p-Pt !

83
0,7
,5 
;2 

C ,1
c 
o' 
0,2
&

0,2

m

40
lo

t e
0,4

dxtemal Services j

!

’m i  r !Inc -nterp[
Imp. ’ 1 !

Maintenance 30 Mages ' 0,3 
Incânterp! 0,1

9
(see note 2 ) "3

i Imp. 0,6 18
TranaportO,1x56,2^ **5 lisi! 8 3

(see note 3 ) Inc mnterp 0,2 
Irap̂  ( 0,4 i 2^94|

Other
Î ^ L « r , j

FBpi j

i11
1j

Other
Scinte rp
lap.i

Other
Ì U F l n t e r p

F0Pi

Motes:
1} Scrap metal: collected by small 

indépendant enterprises; 
assessment of price structure:
Cost is mainly manpower 0,25

then transport C ,i
taxes 0,1

income of enterprise 0,55 
(.profit rate is hi^n in that activity

2) Maintenance
Mechanical industry structure

3) Transport: 3,620
This cost is derived from serpp 
cost structure as explained in 
the note l) above (.36,23 x 0,1)
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Calculation of SüEPLcai&NTAâf VaLuE AJÜ-.D /\ Va  ̂ !, Operational Phase)

Year 7 ____________________________
Type of project VA. Project

Components
Without

the
Project A /a,

Projeca Import

Imp.
A-

1

IaFi (
VA. 1252,4 |

1 i
*tVa i 607,^i !

1062,99

«ages
vHousehold)

Taxes 
Catate)

Income of 
enterprises 
'.interprises

425,74 37,2 368,54

358,89 496 )
24,ó) 161’91

* 885,96 49»5 836,36

Al*, aun 1675,59 607,6 1062,99
je« Technology Introduction

Imp. 7
•

Y \
1!
i

!

"  *  ilmpt j

Va . i 
i  j!

j

Wages
(Household)

Taxes 
(átate)

Incone of 
enterprises 
(Enterprises.)

Alg. 3um

). Export

Impi

VA, A VA¿

! VA.1 on suppressed.
exuart.

Wages
(Household)

Taxes 
(State)

Income of 1 
Enterprises ; 
(Enterprises)!

Aía. Sum

& Woéo6a£i**№m*ii 

^7VVKr---uadag-JL-. 2^or 3.
Situation without the project;

Import a Sales « I860 LS
Structure of import: CIP price ♦ import duties 
♦ incidental charges 
If import duties * 40 j» of CIF price 
if incid.chargees 10 >  of..CIF price 
<« have CIE gteice 3 lb60x ~  « 1240 LS

Wages
(Household)

Taxes
(State)

Income of 
Enterprises 
(Enterprises

Ii60x ~ 5  
Import duties » 496 IS 
Inc Charges

A10. Sum
13^^24 IS

Wages 0,3 Inc of Ent 0,4 Taxes 0,2 
37,2 49,6 24,8

Imp^O,!
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Di.ibL.T VALtla aDDLD Calculation 
(In vest ¡cent Biasej

Project: Spare parts workshop Alternative: with small foundry attached

Scur-Preoroducticn C*sit&x ¿xsenditares A m o u n t
Local
Origin

Di recti
Import)Cl? Price '

Import
Duties

Pre-production Capital
exoenditjres i

¿ervicss 250 50 200 2CC |
Direct Manpower /150/ 1 i
Taxes 1

i !
financial charges i
Other

fixed Investment Costs
Land /1020/
Site preparation and devt ICO eO 20 13,3 5,3
Structures and Civil #orks |

Buildings 1200 1200 - - -
Machinery j 143 4c 95 65,3 25,3

I
Plant and Machinery 2200 200 2CC0 1333,3 533 ;3

i 225 75 15C ICO 40
Vehicles j 115 115

Transport 6^)151,1 i 151,1
Serviceson ^ ort 153,4)
Incidental charges attached to
direct import

t -lACl Total i?09.4 5C4
included into the aoevementioned 
posts 

Land
Direct Manpoweffraining staff 
1’axes
financial charges

10 20 
150

♦ lC/i ♦ 10 > * 1C /o
(see note 2. of Annex IV.12/

♦ Import Duties on Direct Imports 6C4

Total Direct Value Added
National Direct Value Added 
Value added expatriated

1170
1170 f Import Duties on Direct Imports SC4
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ISCUJDtD VAlÁib ADDS) (VA ) Calculation 

Investment Лазе lîàtal investment)
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AMUSX IV . 13

coMcmsioas of the evaluation of the case study by effects method.
The Suppleaentary Value Added VA.) computed for year 7 in 

Annex IV. 10 is the following:
Supplementary Wages A Wages^ 
Suppleaentary Taxes A  Taxes3- 

Suppleaentary Income of Enterprises/\ Inc of Enterp.^
Suppleaentary Value Added A  VA^

* 368,54 
=- 161,91 
a 836,36
1.062,99

We see that the State will be the loser in that operation , by 
comparison to the previous situation which was perception of duties on 
imports, the Enterprises will be the winners.

We have first calculated Imp for the Total Investment of the 
project (See Annexes IV.11 and 12) ¿ut it has been also necessary to 
compute roughly the Imp. for all the years of investment because inves
tments were spread till the Year 9. A  VA. were also computed for each ye 
year of the project. It has been possible to calculate a sort of ISR 
which can serve to compare the project to other, if necessary. The 
present value of the project was also calculated, by analogy with the 
LUCAS Method, at a Social Rate oi Discount of 11% for verifying if there 
is some Social Surplus left over.

The results of these calculations are summarised below.
Years 0 1 2 3 4 5 6 7 6 9 10 U 12

lap. 264 600 369 - 362 - 462 - 300 - - - -
& V A . 200 300 300 700 7CO 1063 12C0 12CC 14CÛ 1400 14C0
A » , 235 353 353 341 341 368, 353 353 380 380 360

• f A W i -264 -600 -169 ♦3CO - 62 ♦700 236 1063 900 1200 1400 14C0 L4CO

1ER = 33, 61 %

For SRD => 17 %, A V A t
A * ,

at -
at

Imp.L at = 1.321 

= 1.389
66

»

*

This negative value confirms that there is no 3ocial surplus created 
'hrough the activity of the project. However the difference is very small 
and the situation can be improved with small modifications in the amount 
of investments.




