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1. OFFICIAL ARRANGEMENTS AND CONTRIBUTIONS 

The SEMINAR 01\ INDUSTRIAL f>ROJ ECT PHEPARAT ION, EVALUATION, 

FINANCING & CONTRACTING was sponsored and or~anized under the 

joint auspices of the: 

- United N:lt.i(•ns Industrial Development Organization 

(UNIDO) 

- Federal Ministry of Industry (FMI), and 

- Nigerian Industrial Development Bank (NIDB). 

The UNIDO expf·rts on mission to Nigeria appointed as seminar 

lecturers y;ere: J. Glockl (Austria), J. Kopytowski (Pol and), 

and M. Weber (Unit:ed States). 

The Government of the Federal Republic of Nigeria nominated 

28 to 30 part_icipants to the seminrir. Of this group, 22 

p:1r·tici~·ated in the seminar. The participant~; representecl 

pr·n;onnel enfJlf',ed in both Federal and State administrative 

t't·::~r.s in Nir,C'r·i;i, including the rlirectors, advisors, an~J 

eve.I uat~)rs of inc!us trial investment projects. 

Tn RLlrlition, the \HllB sent 2 of their staff to this semina"'. 

The c rcss-sec ti on of participants as concerned their educ a

t j(1n ar.rl professit~:-1al s::iecification is indicated in the fol

lowing tarle: 

f•y Erjucation: 

lir.iversity: 

Tt·crmical Sch<Hil i ng: 

(Chem. En);,ineer·s) 

Numoer of -

13 

2 

6 

1 

Students: 

By Prcfessi 011: 

Economist: 1 

Banking: 3 

Adm in is t ra ti 'Jn: 7 

Finance: 1 

Indust.r. Promo ti on: 10 
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Before the course commenced, the instructors held coordina

tion meetings with: 

- The FMI - Department Director G. Amusa-Eke (AD-P&P) 

- The UNDP - Resident Representative A. R. Roejkjaer and 

JPO Ove Bjerregaard 

- The NIDB - Controller Assistant - 0. Famuyiwa. 

The meetings discussed the timing, methodology and require

ments of the co-sponsers of the Course. The facilities at the 

NIDB were explained, and Messrs: Wale Johnson for the FMI, 

and O. Famuyi wa for the NIDB were ai:.pointed •course mori:i tors 

and coordinators' respectively, reporting to their sponsoring 

institutions. 

2. OBJECTIVES OF THE MISSION 

The objective of this mi~sion was to contribute to the first 

UNIDO/FEDERAL REPUBLIC OF NIGERIA national Training Course in 

Industrial Project Preparation, Evalu3tion and Financing as 

lecturers, discussion monitors, and test administors. The 

Basic Aims of the course were to: 

- teach the proven methodology developed in the UNIDO 

MANUAL FOR THE PREPARATICN OF INDUSTRIAL FEASIBILITY 

~TUDIES to the participants; 

- teach the UNIDO/IDCAS methodology for Project Evalua

tion as expouPded in the MANUAL FOR EVALUATION OF 

INDUSTRIAL PROJECTS; 

- i..i::ach l;he 111cthodo1 ngy for Social Cost Benefit : laly

sis as exposed in the UNIDO GUIDtLINES FOR PROJECT 

EVALIJATION and the PRAfTICAL APPRAISAL OF INDUSTHIAL 
PROJECTS; I 

? 
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- teach "Che concepts on c0n~r·nc'. admi.nist.rat.ion expos

tulatec in the UNIDO Gl!IDF.Lrr::s FOR CONTRACTING FOR 

INDUSTRIAL PROJECTS IN DEVELOPING COUNTRIES; 

- train in the practical application of these methodo

logies and the use of ~he appropriate tables and 

schedules in 'Lhe f.7<tnuaL: tt.r·ough a Nir.erian Case 

Stt..dy. 

The task of the workshop was to c0ver the following main 

subjects: 

- market analysis and forPcasti~~ techniques 

- investment cost, prcductin:-. cost, f"ri;:ir,ring plan, 

bas i c a cc o u n •, i n p, eon c e p t ~ , ,.., ~; d t he pr Pp ci rat i on of 

financial statr:n:ents 

- investment profi1atJi1ity analy:~is awj finr:i.ncial pro

ject appraisal 

- evaluation methods such as uncertainly, !:';e!lsl ti vi ty 

and risk analysis for ranking industrial project 

choices 

- pre~entation of the basic prinriplf's of cost-benefit

analysis on the macro-econondc level hasec! on UNIDO's 

methods and incorrioraUnp, Nip;eria's naticJnal objPc

tives. 

The goal of the mission was to t,rain a corps of officials 

f r om the Fe de r a 1 M i n i s t r y o f I n du ~; t. r y i'i n d th e N i g e r i an 

Development Bank in the techniques of project preparation, 

evaluation and financing to achieve sel.f-sufficiency to 

&dequatly prepare anrl as~:es.:; U11~ ff'•1f'.i bi l i ty of rropo~-;ect 

industrial development projects. 
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This goal is part of the general gnal~ and objec•ives of the 

UNDP SECOND COUNTFY PROr;RAl'-'.1'-~F FC•H r;1GEBIA fnr the period 

1983-1986 (UNDP - DC/CP/l\H:/2 and t;l~;·~. 2 - Ncven:ber 1982). 

This sem:nar is expected to strer.g:hen the Niger~an govern

ment's nati0nal planning machinery, mainly at the state (and 

Ministry) levels, including economic rlanning towards diver

sification of the national econ0my and balanced development 

of all the sectors and geof,raphical areas of tne co1.mtry. The 

ultimate objective is to emphasize ann:..ial plan preparation 

and implementation for national and state governments. 

3. ORGANIZATION OF THE COURSE 

The course was organized along the J ir.es of the IJNIDO Feasi

bility Studies Section's Semin;:ir· MorltdE::s on Project Develop

ment. The •core' modules of the course and the relative time 

in terms of pe1·centage allocFtted to e<1ch were: 

Module 1. Outline of the Project Levelopment Cycle 10 % 

2. Market Analysis 15 % 

3. Plant Capacity and Te(; hr: ~ c El 1 Analysis 25 % 

4. Financial Analysis 25 % 

5. Social Cost Benefit Analysis 15 % 

6. Nigerian Feasibility Study Case 10 % 

Each class day was divided into three 1 1/2 hour 

lecture/discussion periods, with a coffee break between the 

t:wo morning sessicns: and 1 i/'? hour lunch break before the 

afternoon session. Time at the conclusion 0f each session, up 

to 1/2 hour, was allocated by the instructors to answering 

individual questions, not approprjate to the consideration of 

the entire class group. 
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The course was held in the Conference Room of the Nigerian 

Industrial Development Bank, 63/71 Broad Street, Lagos, First 

Floor. The course was inaugurated on Monday the 5th of ~ep

tember and continued throJgh Friday, the 14th of October. 

National Holidays were declared on September 19th and 20th 

and October 4th. 

The course was inaugurated by the Chairman of the Session, 

the Managing Director of the NIDB, and the Federal Minister 

of Industries, at an opening session. This session was tele

vised and otherwise reported for the local press in Nigeria. 

At this ceremony, the Federal Mini st.er of Industries gave the 

opening lecture. In this expose, he outlined the government 

po 1 i c i es and s t rate g i e s o f c! eve l c• pm en t f o r N i p; e r i a. He a 1 so 

outlined the general results he expected from the seminar. At 

the response, given by one of the UNITiO lecturers, M. Weber, 

this speech was proclaimed the first 1ecture, and officially 

attached to the course teaching material. 

At the opening ceremony, numer~us other high officials of the 

Federal Nigerian Government were in attendance. The UNDP was 

repres£;nted by Mr. A. R. Roejkjaer, the Resident Repre

sentative in Nigeria. Mr. Ove 3jerregaard, JPO, represented 

UNIDO as acting SIDFA. 

4. METHODOLOGY OF THE COURSE 

In accordance with the methodological guidelines of the 

workshop, the material was divided into five modules or 

group<!s plus the case study. The Outline of the Project 

Development Cycle, the introductory section of the course, 

was jointly taught by Mr. Weber and Mr. Kopytowski. 
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The Technical Analysis for Project Preparatior. was taught by 

Mr. Kopytowski. The Marke ting section, incl ud in~ Demand 

Analysis and Forecasting Met.hods anct the Financial Analysis 

section, including Accounting Principles, Rat~o Analysis and 

the Financing of Development Projects w~s taugPt by Mr. 

Weber. The Social Cost Benefit Analysis Section and the 

Nigerian Case Study were taught by Mr. Glockl. 

In addition, three guest lecturers were invited from the 

Nigerian Investment community - including the Chief Economist 

at the NIDE; the Director (ag) National Office of Industrial 

Property, Federal Ministry of Science and Technology; and the 

Deputy Secretary, Federal Ministry of Ipjustries - Investment 

Center. 

Their subjects were the Pr0blems of rbtaining Accurate Data 

for Marketing Analysis in Nigeria; the Evaluation of 

Technology Transfer Agreements; anct Special Problems of 

Investment in Inf~astructure. 

Additional two lectures by Mr. Weber introduced the parti

cipants to the approximately 50 UNIDO &nd UNDP publications 

that were presented by the course lecturers. A complete 

listing is found in paragraph VII. 

Mr. Glockl's additional lecture on UNIDO's COMPUTER MODEL for 

FEASIBILITY AN>LYSIS and REPORTING (COMFAR) was met with 

great interest, since this program also could ease the neces

sary calculation-work for the numerous feasibility studies to 

be completed in Nip,eria. 

The course material was covered by the lecture, class dis

cussion, exercise and case methods. Lecturers were interrup

ted by questions from the students regRrding relevance of the 

course material to the Nigerian situation, so continual adap

tation was necessary. 
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Where possible, the lecturer·~ introduced econom1 c and market 

data from Nigeria to prove the relevance of their methods. 

During the sessions the participants were requested to calcu

late and evaluate data supplied from real case studies and 

insert the results in the appropria t.e Tables and Schedules of 

the UNIDO reasibility Man~al. Considerable support in this 

regard was leant by the ~NIDO supply of pocket calculators 

and Discour•t Tables to all particjpants. In addition to 

standard UNIDO developed course material, the lecturers pre

pared ana uc~eloped the following collaterel material: 

- Economic Indicators of Nigeria (GNP, Production etc) 

Comparisons of Nigeria with other neighboring Countries in 

Black Africa 

- Comparisons of Nigeria's Oil Production with other non

OPEC Producers in terms of development indicators 

- Case data from a current marketing study on the Nigerian 

Cement Industry (courtesy of F.CA) 

- A basic bibliography for Data Sources in the field of 

International Trade and Economics (ITC) 

- The Nigerian SUNTI SUGAR Project reworked from a consul

tant's study into the ll~TDO Fe.risi bi 1 i ty format accoroing 

to the Manual 

Each participant was given the following UNIDO manuals and 

guidelines: 

- MANUAL for the PREPARATION of INDUSTRIAL FEASIBILITY 

STUDIES 

- MANUAL for EVALUATION of INDUSTRIAL PROJECTS 

7 
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- Guidelines for Proje<:-t FvAlu-~hrr. 

- Guide to Practical Pr~ject ApprAi~Al 

- Guidelines for Contracting for Industrial Projects in 

Developing Countries 

- Compounding and Discounting Tables (World Bank) 

- Guide for Preparing Industrial Project Profiles 

- List of Selected UNIDO Documents and the UNIDO Mailing 

List Questionnaire (Document Ordering) 

- Tables from UNIDO's INPUT-OUTPUT DATA BANK for Nigeria 

- A short list of SITC codes 

5. COMMENTARY 

The cooperation and facilities of NIDB were overall 

excellent. In the first instance, the conference room 

facility was modern and included \';orking blackboards and an 

overhead projector. The students were seated in comfortable 

chairs arranged behind long conference table-type desks in 

amphi-theatre style. 

Although the reproduction facilities for handouts and slides 

at the NIDB were necessarily shared with all the other 

requi~ements of day-to-day development banking, there was 

only minimal delay or rf'scherlulinp, requ1rec of course 

modules/lectures. In add1 ti on, the reproduction and secreta

rial facil 1 ties of the UNDP wer·f' uU l i z~d wher·e necf'~;Rary for 

baGkup and holiday work. 
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In general, daily attendance and at~entiveness at the working 

and class sessions was very good. The average pr·eser.ce at all 

sessions was approximately 90 %. Only the days immediately 

r-eceeding or following Official Holidays evidenced a marked 

decline in attendance, and the material presented at these 

sessions was re-elaborated in abbreviated form at subsequent 

lectures/discussions etc. Therefore, it could be fairly 

stated that each and every participant has thus far been 

exposed to all the required course material. 

However, assignments of exercises to be completed outside of 

the classroom was only minimally completed by a few partici

pants. It was therefore decided that 'homework' assignments 

would be dropped in favor of classroom exercises. 

Unfortunately, this also extended to the considerdble amount 

of reading material, inc 1 udi ng M::inual s, Gui des, Guidelines, 

etc, that were given to f'<1ch participant. It is hoped that 

the possession of these mat.eri;:d:= wi11 permit each partici

pant to read or re-read the materi?.l when either time or 

necessity permits or requires. 
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----------- - -' - - - -
Tir.ie 

8:00 - 9.30 

l 0: 00 - 11: 10 

15:00 - 16:30 

}~onday 5.9.1983 

Opening 

Ceremony 

Fin. Anal. 
- presentation of the 

participants and 
the lecturers 

- course outline: 
the project cycle 
(M:I, s.l) 

D + L 

'Iii e e ~ .. 
A 

Tuesdny 6. 9. I ~cdnesdny 7.~. 

Financial Analyst 

- objectives of deve
lopment 
(M: 1 , s . 2+ 3) 

L 

Industrial Engineer I 
- role of industrin- I 

lizntion, fodustr:l.1~\ 
pol lcl0s nn<l stra- j 
lC!_\fC'S 

- project plnnn1ng 
(M: I I s. 5+6) 

L 

Fin . .'\nal. 

I 

I 

I 
I - Project Idcntifica- 1 

tion, opportunity 1 

studies 
(outline the mnthrnl) 
(M: I I s. 7+8) 

L 

Financial Analyst 

- Introduction to an 
I nd11stria1 Devclopm. 
rrojcct 
(go through a summa
ri z~d Feas.Study) 
(M:I 1 s.9) 

L + D 

Ind. f.n~. 

- Overview of the 
Tee hn fen 1 Analysis 

- Tech:' icn 1 Analysis 
Prue L!cl11 re 

L 

;~1n. Annl. 

- Introduction to an 
In<lustrinl. )cvelop
mcnt pro~cct.-ctd. 
(Focus of the bu1ld-
1ni;-.ip o~ a ca~h
fll',.' ;ind its ~ina
.l)sis) 

L + D 

Thursday 8. 9. 

Fin. Anal. 

- principles of time 
preference 

- compounding and 
discounting 

(M:I, s.10,a,b) 

L + E 

Ind. En&_:_ 

- developing the rro
.d1·ct i.on Schedule 
(M:lII, s.3) 

L 

Fin. t\nnl'. 

- compounding And dis
counting Exercises 
(M:I, s.10,c) 

E 

I 

I - ·- -.1 

Fricny 9.9. 

Fin. 1\nn l . 

- DCF. NI'\' I IRR 
- 1\ltcrnntivC' 

method~. of appra~I 
sal 

< :-1 : r , s . 1 o , d , + i i ~ 1 

L 

_l_!: _d..:__!: n_ f ;_._ 

- Chr kv l'f TL•ch1~·· 

1ogy 
- 'j'c 1 cl~n<1~ ·· .. ·v .:?!~tl 

«n ·:. ! rH·•· r i 11 i" dt"; J 

- C':l">t •·~:': f~:ttl'S 

( ~'. ; f I 1 , :~ • !, ) 

;, + E 

F'in. An;1~. 

- !lCF - !'.:-:crc~ses 

( ~: : I I ~ • l 0 • !.' ) 

E 

_J 
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Tir!le Frid.:iy 16.9 ~~,~~~+-~::._::~~~~-----i_---2~~-~~· 
8:00 - 9.30 

Xonc!ay 12.9. Tuesday 13.9. 

Fin. Anal. 

Wednesday 14,9. 

Ind. Eni:,. 

Thursday 15. ~. 

Fin. Anal. ~-· Ind. Eng. 

10: 00 - u: 10 

lS:OO - 16:30 

- Production Programme 
and Capacity Require
nients 
(M:ll, s.15) 

L + E 

Fin. Anal. 

- Basic Market Elements 
- Demand, Supply, Price 
- Price and Income 

Elasticities 
(M:II, s.1+2) 

L 

Ind. Eng. 

- Planning the Prod. 
Process 
(M: II I, s. 7+8) 

L + E 

- Market Research 
(M:II, s.3) 

L 

- Space Requirements 
- Constructing a Pre-

1 iminary Facilities 
Layout 

- Civil works and 
their c;:,st 
(M: Ill, s.14) 

L 

- Data Requirements 
case (2) 

E 

I 
I 

- Time SE·r ies Exe re. 
(M:II, s.9) 

E 

I -----------------

Ind. Eng. 

- Production Equipm. 
Requirements 

- Alternative Prod. 
Equipment 
(M: I II, s. 9+ 10) 

L + D + E 

Fin. Anal. 

- Data Requirements 
and Collection 
(}!:II, s.4) 

L + (D) 

Fin. Anal. 

- Data Requirements 
CRSe (1) 
(M:ll, s.S) 

E 

Ind. Eng. 
- Materials and other 

Inputs 
('M : II I , s . 5) 

L 

Ind. Eng. 

- MateriPls and Inputs 
(M:III, s.6) 

E 

Fin. Anal. 

- Introduction to' Fore· 
casein~ Methods I . I 

- Ti r,:p, Sc r h> s 
Projections 
(M: II, s. 7+8) 

L 

Ind. Enu~ 

- Labour Rcquire~cn 
(~I: II I, s. 12+ 13) 

E 

Fin. Annl. 

- Regrettsion Analys 
(theory) 

- RcgreHsion Anal. 
(Exerc:ise) 
< n : II , s • l o+ 11 > 

L + E 

_J 



---~----~~~---------
71me 

8:00 - 9.30 

10:00 - 11:'\0 

15:00 - 16:30 

Monday 19. 9. 

Fin. Anal. 

- Marketing and Distri 
button Arrangements 
(M:II, s.12) 

L 

Ind. Eng. 

- Location and Site 
,\nalysis 
(theory) 
(~1:1V, s.16) 

L 

Fin. Anal. 

- Pricing Policy 
( M : II , s . 13+ 14 ) 

L + E 

.. 

Tuesday 20.9. 

Fin. Anal. 
Econ. Anal. 

- Demand Forecasting, 
Sales, Pricing, Mar
keting and Productio 
Estimates (case) 
(M:Il, s.16) 

Fin. Anal. 
Econ. AnalT ___ ,, __ _ 

(M:II, s.16) 

Fin. Anal. 
Econ. Anal. 

---''---
(M:II, s.16) 

E 

E 

E 

• 

t.:ednesday 21. 9. 

Fin. Anal. 

- Project Accounting 
Procedures (1) 
(M:IV, s.l) 

L 

Incl. Eng. 

- Locntion and Site 
1\n.ilysis (case) 
(M:III, s.17) 

E 

Fin. Anal. 

- Project Accounting 
Procedures (2) 

- Tot<ll Cost Schedules 
(M: IV, s.1+2) 

L 

Friday 23. 9. 
Thursday 2 2 • .:__: __J'----·----

Fin. Anal. 

- Investment Appraisal 
Methods 
(M:IV, s.3) 

L 

Ind. Eng. 

- Technology transfer 

L 

Econ. Anal. 

- Introduction into 
the natio~al case 
study (I) 

E 

Fin. Ana:., 

- Dc?t R1?paymcnt 
Schedules 

- D..•pt Ro~pnyrr.cnt 
Schedules, Exe re.: 
M:IV, :>,4+5) 

L + E 

Ind. Ent~:.. 

- Implcrncntntion 
Sc. hcdu le 
(M: IIT, s.157) 

L + r. 

-
Econ, 1\1111 l . 

- Cnrryi:1f, on n.i-
t ion Al c .'.I !:W 

study (I I) 

E 

I 
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Ti::!e I 

8:00 - 9.30 I 

10:00 - 11:'\0 

15:00 - 16:30 

- - ... -
Monday 26.9. 

Fin. Anal. 

- Cost of Capital to 
the firm 
(H:lV, s.6) 

Fin. AMl. 
Econ. Anal. 

L 

I 

- Project Accounting 
Exercises (1) . 
(working capital esti•
mates, cash flows) 
(M:IV, s.7) 

Fin. Anal. 
Econ. Anal. 

E 

- :'roject Accounting 
Exercises (2) 
(balance sheets, rate~ 
of return) 
(M:IV, s.7) 

E 

- - - -- - - - - - - -""' ·- ·- ..... 

\ 

-
Tuesday 27.9. I 'Wednesday 28.9. I Thursday 29.9. I :... I 

Fin. Anal. Fin. Anal. I Fin. Anal. 
- Ratio Analysis - Source of Finance - Risk, Break Even 

(M:IV, s.8) 

L + E 

Fin. Anal. 

- Ratio Analysis 
(M:IV, s.8) 

Econ. Anal. 

E 

- Carrying on national 
case study (III) 

E 

- Impact of Inflation I (M:lV, s.9+10) 

L + D 

Econ. Anal. 

- Introduction to SCBA 
- Interd0pendcnce bet-

ween Prices nnd Na
tional Economic Poli
cy) 
(M:V, s. 1+2) 

L 

Econ. Anal. 

- carrying on.national 
case study (IV) 

E 

and Sens it 1 vi ty 
Analysis 
(M: IV, s. 11) 

L 

Econ, Anal. 

- Introduction to Sha
dow Prices 
(M:V, s.4) 

L 

Econ. Anal. 

- Calculation of Sha
dow Priceo (linear 
programme) 
(M:V, s. 5) 

E 

I 

- ·- -
--

Fridn;· 30. '). 

Fin. /·1al. ·------
- Sensitivity An:ily-

sis ctd. and 
Exe re isc 
(M:IV, s.11+12) 

L + E 

Econ. Anal. 

-Procedut"E!S for Sha· 
dow Pric<~ Dct~r.min: 
tion 

- Shadow Exc.1angc It 
Calculat:lons 
(M:V, s. 7+8) 

I. + E 

Econ. Anal.. 

· Shadow Exchange 
Rate Ca:.culation 
ctd, 

- Shadow \hge R:ite 
Calci.;lat:ions 
(?-!:\', s.8+9) 

L + E 

I 
_J 



- -
Tir.:e 

8:00 - 9.30 

10:00 - U:'\O 

15:00 - 16:30 

- - - - - - -
?-:onday 3.10. 

fin, Anal. 

- Project Financial 
Plan 
(M: IV, s.13) 

L + E 

Econ. Annl. 

- National Objectives 
and Project Evaluat. 

- Regional Develorment 
Objectives 
(M:V, s.10+11) 

L + E 

Econ. Anal, 

- Income Distribution 
Objective 
(M:V, s.12) 

L + E 

.. 
Tuesday 4.10. 

Fin. Anal. 

- Review of Financial 
Analysis 
(M~IV, s.14) 

L 

Econ. Anal. 

- OECD - Method, 
Litt le-~1irrlees 

- SC3A, Squire Von 
<ler Tak 
(V) 

L 

Fin. Anal. 

- Application of Risk 
and Sensitivity Ana
lysis to the national 
case study (to be 
prepared by Fin.An.) 
(IV) 

E 

- - - - - - .. 
~ 

\..'cdnesdoy 5.10. 

Econ. Anal. 

- Value Added Method 
(Effects-Method) 
(M:V, s.15) 

L 

I 
Econ. Anal. 

- Value Added Method 
Exercise 
(V) 

Fin. Annl. 

E 

- Application of Risk 
and Sensitivity Ana
lysis to the national 
case study, ctd, 
(IV) 

E 

Thursdny 6 .10. 

Econ. AnAl. 

- UNIDO + IDCAS Method 
(V) 

L 

Econ. Annl. 

- UNIDO - IDCAS Method 
(cose) 
(V) 

E 

Econ. Annl. 

- Economic AnAlyHis 
of the national case 
study (V) 

E I 

- ·- -·I 
:F:-idn~1 7, 10 

Econ. Annl. 

• Comprehensive Me
thod of Project 

Evnluation 
(M:V, s.14) 

L 

Fin. Anol. 

- written quiz 0n 
project cvaluatio~ 

_, ___ _ 
Econ, Anal. 

- Economjc Annlysis 
of the nationnl 
case study (V) 

F. 

' 

I 
_J 
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Ti!!le Monday 10.10. Tuesday 11.10. Wec!nesday 12.10. Thursday 13. 10. Friday 14. 10. 
-

8:00 - 9.30 Cue st Econ. Anal. Econ. Anal. Mr .M. Kulczyck!_ 

- Investment in infra- (II) (IV) m;rno and its i.·ork 
structure (special Magera Fruit Proc essing Project for devel.opMcnt 
problems, financing, study Visit to importance of the 
costs and benefits) Nigerian Distil- Feasibil~ty Studtes 
(VI) leries Ltd. Section t'.Vl) 

and 

L 
Centrnl Packaqes 

E E L nf (~i11.)Ltr1. 

Guest Econ. Anal. Econ. Anal. Mr.M. Kulczycki 
10: 00 - 11: 'lO 

- Project Promotion (II) (V) Evnluatio- of the 
scr.11nar by the 
participants 

L E E 

15:00 - 16:30 Guest Econ. Anal. Econ. Anal. 

- Tendering Procedu=es (III) (V) Closing 
- Management and 

Marketing Arrange- Cercr.1ony 
men ts 

(VI) 

L E E 

_J 
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III. List or Participants 
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LIST of PARTICIPANTS 

Adeshina Ola ADIGUN 

David Chukwuemeka OKOYE 

Jeff Tihi YAJI 

James Adeniran OLAWllNI 

Wesley 0. AIYEGBOKA 

E. C. ECHOMGBF. 

L. A. JUNAID 

B. J • DAV..A 

Willia~s F. b0KAS~AH 

Jacob Adey;:rnju ALFGiifIYYF 

S. C. IWllCHUKWU 

T. A. ABIJO 

A. ADFSFYE 

G. A. AKINGBALA 

V. 0. £. ADEOBA 

O. A. KAYODE 

Alexie N. NJOKU 

M.A. NWACHIJKWll 

F. A. OGUNTOYE 

Nwafor C. OJI 

L. G. SALAMI 

Min. Indust. - IMO 

Min. Indust. - BENUE 

Min. Indust. - OYO 

Nat. Bank Comm. & Ind. 

Min. Indust. - RIVERS 

r~JDB 

Exec. Off. Prt>sident 

~.,. l n. Tnrl-,;:; t. - NIGER 

~ed. ~in. Indust. 

'.I.in. Ir1~ust. - BAUCH! 

TDC": - Benin Cjty 

1!lC - Oshngho 

Min. Inrlust. - OGUN 

F.xec. Off. President 

TDC - Oshogbo 

Fed. Min. Indust. 

Fed. Min. IndJst. 

Min. Plan - OGUN 

IIJ\, - Owerri 

l llC - Port Harcourt 

TDC = Industrial Df'vel(lpmr>nt Centr>r 

NIDB = Ni~erian Jndustr~~l revelopm~nt Bank 
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IV. Program of Opening Ceremony 
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S:T,rn;..R Gr! rr::-:r.;·;-1·:1;,i.. : f(()J:,CT i·F·:-.E i,:\nTION, 
::v .... u;; T re;;' :· I:~;..!"JC:;<G c.. :::::cr·rr:·,,.:=I'ING C!-tGr':L.lt::D UNDER '.lHE:: 
!\USt-'I:c.s C:-' THE F'SDER;..L r-i:InSTRY CF :::r:·.l:.:;TfUES IN CCJLLABO
Rf..TI0ii 1• :!. '.:'H THE i'!IGi.:Rih.N INOU.S7C{lkL ::JL:··J:::LOPMENT BANK A!lD 
THS UNIT~D ~ATIONS INDUSTRIAL CEVELOPM~NT ORGhNISATICN. 

~~~~~~~~~=£!=~~~~~~=!~~=~~~=s~~~!~~ 
S£~~~~rJX 

9.30 .:>.m. 

10.00 - 11.30 n.m. 

The Honouri'lt~: .. Viinist. r Clrrives, 

Introdu~tio~ of th. Ch~irman - : 1· 

Man~ginq ~ir<ctor, 

Th e: H c no u r e1 b 1 · :· ~: i n i ~; t · .. r ' ~' 0 pc n in g 

sp»•:ch. 

urH DO R(;,pr•.::Sr.'n t.1 ti VL Is i<1.:·mi'1 rk ~. 

Ch c. i rm;, n ' :, C 1 o s in g : .; · .. ,, · · r- ks • 

Vot 1 o! Th;:nb~ - l'-rn. (j. ;...MU.3A-EK(;' 

;\o(p,:~r) - F.;1.1. 
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11.30 '1.m. 
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V: Speech delivered by the honourable Minister 
of Industries, ALHA.JI AKANBI ONIYANGI 
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SPEECH DELIVERED BY THE HOi•CUi-<:ABLE MI;a3TER or 
!NDUSTRIES, ALHAJI AKANBI ONIYANGI A _ouRSE 
ON INDUSTRIAL PROJECT PREPARATION EV..- .TION, 
FI~ANCING ANO CONTRACTING HELO AT . 

Ladie~ and Gentl~men; 

You will permit me to start by expressing my appreeiat.ion 

to the Organizers of this Seminar which is considered a very 

important mile-stone in the efforts of United Nations Ind~strial 

Development Organization (UNIDO) to translate into realiLy the 

desire of the United Nations to contribute its quota to the 

"ma.J'!power development programme of the Third World. 

2. Hitherto, Nigeria has sent its personnel outside· the -country 

for trai~ing facilities in proj~ct preparation and evaluation. 

It is gratifying that, today, UNIDO is making history by bringing 

to our door steps the same knowledge which we scouted round the 

world to acquire. It is my'tiope that the experie~ce gathered 

in the process of or9anizin9 ~his course will be utili~ed in 

future to enable more Nigerian!; gain from similar exerc.ise·s 

conducted wholly by Nigerians. 

3. Project Preparatio•: Nigeria.has ±or sometime embraced 

the .prac ticc of project preparation, evaluation financing .. and 

contrtlct.ing .and-l-~.p.ar.t.icular.ly happy that this course will 

affcrd our expe~ts ·the opportunity to apprise themselves of the 

lat~st techniques .and practices in these fh~lds. Project 

Preparation is a vital inst~ument in the realisation of the 

objL<tives of National Development Flans. It therefore has to 

be Undertaken with national goals in mi~d. This inevitably 

involves consideration of national prioriti0s according to ~hi•h 

resources arc ~llocated for the achievement of identified goals • 

The mai~ parameters I con~ider very important in the allocation 

of national r~sources are the Standard of living of the populace, 

development of agricultun:, industry, imr,c·rts and exports, 

employment generation and prcvisinn of social services. However, 
th(: 

our main area of attention inLcourse we abrut to begin today is 

th..:: industrill sub-sector. Herl., th•.· maximum utilisation of t:hc 
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locally available agricultural ~nd min~r~l rescur•e is a key 

factor to be considered in the process nf project preparation. 

The feasibility of rrojccts m~y also rest on the availability cf 

market for their products, ;)Vailability cf raw material inputs, 

skill in securing the right tE.:chnol'"lgy, ;ivailabillty of manpower 

for project implementaticn, access to caµital for investment ~nd 

method of financing ~nd procuremLnt cf inputs. It is therefore 

necessary for our plannLrs and pr~ject managers to have adequcte 

knowledge of these issu~z to ensure th0t the nation's resources 

allocated to the ~ttainment of nati0nal gcals do not go dcwn the 

drai~. Inde~a, our experience in the c~rly st~gcs cf the d~v0lcr-

ment of some of our rrojects h~s shown th~t even th~ best cxp~rts 

may be tempt€:c' to gi VE: wr':ng ::id vice i1S a rE.sul t of wrong 

assumptirns tnt::lly unr•.l~trct h tr.c Niwrian experience. The 

course org.1r.izt.:.rs wi 11 de we 11 t,- ti1kc n· )tc 0f this very 

important c0nsidcr::itic,n ( i.1.::. •Jssumi;til·.ns rind local realities) 

in plnn rrcpar~tiGn ~nd ensure th~t the Crurse will beer relev2ncc 

to our n;1tinnal c:.-nvircnme:nt .1nd aspir<ltic,n. 

4. Pri:-,jLct Contr,-:cting: As I g1th(:n,d, the objective of the 

Course is to ossist the Grv~rnmLnt and Semi-Gcvernmcnt Agencies 

concerned with industri~l prrject pl?.r.ning to improve their 

current pr~ctic~s in all the subjects to be covered. The 

objcctiv~ is l~ud~bl~ nnd cnmmund~ble. However, in the pursuit 

of the objective, I w~uld like the Organizers of the Course to 

bear in mind the best utilis0~ion of tht av~ilnhle nati0nal 

resources in t~·rms c•f t1.:chnclc.gy, m11nr·f.wr:·r, r:lw mab.rials, time 

and fin.-rnct..:. 1:-roject Ccntr-.ictin<J rl"Y '1 very crucial role in 

maximizing national c12ins in th~se ~rc~s particularly in the 

trc:insfi::r cf t'-.Chnclcqy, r.1.~1n: .'t/':r d1 vcl<'I rnr.nt, pr<•j,.::;ct fin<incing, 

al so a vital aspect in th(; r~n-,c· ss <.·f r cc ject executior. I 

therefore wish th~t this subj~ct be givun the clost attenti~n 
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to grips wi t!1 th'~ rudim· nt.1ri•_·s • f C( rtnin o::.'SSf..:ntial ccntract 

elements in ordLr to foc~stall circumstanc~s which have hither~o 

-l led to difficult ·~xpcrir:nc•-s fr, t-hf impl(:m·~ntation of some of our 

industrial prcjects. Such ccntract ~lements include for example 

I (a) the role of the supplicr/ccntractor cf technology, equipment 

~I etc.; (b} administrative prcvisicns, Cc) agreement on language 
.- -

to be used in respect of production instructicns, (d) deter-

minati.on of the board<..:r b•_ twct..:n the scop1.: 1-,f undct•takings of 

the supplier/contractor and the duties of the employer, 

Ce) app~opriatc procedures for monitoring of contract performanc~ 
• 

(f) the right to rcquPst chilngc, Cg) control over use of sub-

contractors, sub-suppliers and personnel so as to enable us t~p, 

• as much as possible, available lncal resC'Ul"C~ (h) thE: right to 

···· ;. .. , tcrminatE:- the: contract if d<:er.ied necessary in the national 

~-, 

":';"' I 
.. l: 

·1: 
J 
·~ I .... 
I 

I ., 
-r 

int~r0st, nn~ mcst imp~rt~ntly (i) applicable law and arbitr~ti~~ 

cculd caus•.: h,1rd f•_•...:lings in int· rn<1ti(m-:il r~~lations. Indv~~d, 

my Ministry a ln:<1dy hes <1 story t:. tcl l r.n this. 

S. Projt:ct Fin<:incing: In th(. .ffcil cf pc0j·~ct financing, I 

believL th~t Gcvcrnmlnt usually losus cut to its t0chnical 

partners, largely through igncr~ncc rr over-sight on the part of 

our rel a ti vel y in-experienced pr<'jcct pl ann~rs and manetgcrs wh<; 

Sn~dvertantlt/ allow componr.:nts of proje:ct exp _nditure usually 
• . •. ! 

incurrLd by the Government at th~ initial stages of a project tc 

remain unrLcnverrd. A good ~xamrl~ is in respect of axpcnditurc 

incurred in travelling abroad to negntiat0 for technical partners 

(•r in arr.=rn<Jing rcli.-vunt f,1cilitit-S lnc;1lly for project b""' 

take off. Th~s~ cxpenditur~s, I believe, should be taken into 

cr:nsidf:rati1·n while disch cginq rur fin;inc.:i.11 obligations on 

ccn'":-~1cts. In mnst c.:-:s,:s thi!:'. is nc·t so. The present economic 

circumst.1nc 1:s of tl-ie cc un try wh i.ch C<J 11 s f ,··r austere measure, 

in c:il l realms of \'.Ur f_ccn···r.iic.: end<. avours must be borne in mind 

in cur •r'I r(·,1Ch tn p-·ci•.·c.:t fin rein<). Th•_r<; sh0uld be a thorough 

-, 
I 
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examination of existing proctices with a view to·e~sur-i~g 

efficient use of Gur meagre financicl rLscurc~s. C0osideratic~ 

is therefore to b€ given to various means of bringing this 

about. In this regard, we should endeavour to eYamine the us~ 

of Supplier's Credits for complete financing or as supplement 

to loans er grants, Compensation deals or buy-tack deals, 

assumptions about interest rates, grace periods, amortization 

periods, bank charges, sources of equity and loan finance etc. 

6. Project Evaluaticn/Appraisal: 

I should let yr.u know that in the immediate future, the 

policy 0f Gov~rnment as f2r as pr0jcct fin~ncing in the 

industrial sectcr is crncerned is tc <.~ncentrate the availabl~ 

meagre rescurces ~n c0nsrlidating what w~ 2lr~~dy hnv~ in the 

industrial s~t-u~ r2th~r th2n an n~w rr~j~cts. Thus, m~re 

attentinn is tc be fccuss~d, in th~ shrrt-t~rm, en th~ 0xistinc 

inrlustri2l rl<Jr.ts ar-.d r!l-g, .. ing ; u.j.,-_cts. Ir. this cc-nn·.::cti,-:--., 

the: kn··,wL:ri?•,· t-:- ~1, 1ain-..:c fr· m wr1<'t y.-t.: t• :_ch ,-!"'. Prnject 

Evaluc:ti: !1 ::-,nd A:-.1:r-:.is.1l wil: bt .. me.st ·,u·:l',.;-i~.h::. I h;1v.:: n. 

dcubt that r·u will :~Xi"' SE: "l.!r • xrr:r-ts t - th<.C lcit.•'St l'C!Chni::;U•_:S 

in finunci~l 'Ind •:.-c:-n:mic <ir."1lysis. y,-u sh•uld ..:xamint.: tht:: 

Vz:lrirus arr:r··,,:cho:.:s t( this suhj•!Ct and .:nsure: th3t r:nramet<.:rs 

relevant tr (•ur ecr n0mic circumst~nc·. s ar.: taken intc cr.nsidL:r?.

tion. Mrst dr.:vel0;;ing c:iuntrics h,"!ve held cc:ursc- tc disnCjrCe 

with snme: '15;-". r;ts ·: f tht· w.,rld fHnk .:w; rPr1ch but wht1tev•~r 

npprc<lch is c~nsider·:.:d best in th•,· int..:r; st ."'f .'ur n.::itir-nal 

econrmy shnuld bE-; '.'Ur concern. ThE: m."lximizati0n r;f LOCAL 

VALUE-ADDED by r.ur industrjal rr:.jccts shc·uld b.: CJiven tht: 

'1ttentic:n it d\-sr:.rves. HC'w this <:< uld be .1chit-'V"d in the 

existing "nd '."n-gcinq ;-r jd:ts shr'uld t·~ lr 1ked int<' and tht..: 

critc:ri,1'. fc r its 1chi~·v1 m· nt in -iny j·r• 1·~ct .:x.1mirH:d. Such 

crih r L1 m;1y inc1u<1" th· u~;. , f I• c- i1 ri ?tur.'l r· :;· urn·s in· \ll" 
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inputs, ex~crt prc~cti~n drives etc. All these tnuch 0n the 

important issue cf local rescurce utiliz<ition that should receive 

adequate attention in our cppr~ach t~ Pr0ject Evaluaticn and 

Appraisal. 

7. The present Administration, as ycu ~re well aware, has 

among its tcp priority areas, ircn and steel, agro-bascd in~ustrEs, 

petro-chemical, pharmaceutical And cngin~~ring industries. The 

ccurse organizers shculd tht:rcf ·-ire end~~vnur to see how the ccurs•. · 

can address itself to our problems in thtso and other industrial 

areas. A major ccncern to th~ entire Nati~n is the existence of 

several Public s~ctor Industries that hove rrcved unviable 

despite rrnmisinq Ev~luati·n R'r rts rrcr~rcd by exp~rts on the 

viability cf the projects b~frrc th~y w~rc embarked upon. One 

mdd•_; in lh•: · x.1min.1ti n •·f t..h· i r .• j·:ct::; · ·r th it thi nqs W(-nt wrr n'! 

at the implLm~ntAticn er ~x~cuti:n stagt. I ~incer~ly hcpc th~t 

this ccursc will tAkc acccunt rf the Nig~rian cxpcri~nce sc th.:t 

th·~ cr,un try c<ln he pr(:perJ y guided in l ts future indt;<;trial 

invE::stments. 

8. I would like tc cnngr~tulate thE vnrirus partic\~ants fer 

their nomin~tinn for this course. I ~m p~rticularly happy that 

my Ministry brrught in St~tc Gov,_rnmcnt r.fficials t0 benefit frr·m 

the course. I h~vc no d~ubt th~t their exposure will be bcnc-

f ici~l t0 the industrial sectnr of the N~tl~nal &ccn0my • 

9. Lastly, let me exprLSS my appr~ciati'• tc the M~naginq 

Dir~ctr,r rf th1; Nig··:ri.:in Industrial D1_vc..lnl'm-:nt Bank .:Jnd his 

r-fficirils fc·r rr:.1king th•:.. fl1nk's f<lciliti•'S 1vailable fnr the 

r.rganiz~~rs c~f the c•.ursc. My h· <~rtf•_·lt th<inks nls:o go to th·.: 

contributLd imm~ns~ly to th~ nrg~nizatic n ~f the course. It is 

my c;rndid hc'p:: thct my rt.inislry :ind Y' ur r.'r<J0nisati··ns will 
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VI. Program of Closing Ceremony 
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\~;k: SEMIN>-R CN I~JDUSTtUi-L PHOJi:C:T PREFARATION..a.._J;_V/·.LUATION, FINf,NCING 

(1:f!; AND CONTRACTING ORGINISED UNDE;R THE /•USPICE::S. Of THE FSDE:RAL MINISTRY 

,_ . .. 
.. °UT;; Of INDUSTRIES IN COLLf\BORP.TION WITH THS NIGEtUAN INDUSTRil.L D~VSLOP-

!• 

,, 
141~~ M~NT BANK /.ND THE. UNITED N/\TIOtJS INDUS1.1ff~DEVELOPMENT ORG/,NISATION 

,W1.•l 
..::•,.4 ;r: 
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'"'"'r, 

-f,-~~ 
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ag~ 1. 30 p.m. 

::'l1::-.: 1.45 p.m. 

•r~ 
I~~ t. 50 p.m. 
.... ! l!l 

H'."; 

·(i~~ 
<:.'\4'l • 

·1 l!J,~ 2 - 3 ,30 
• ~ 1. 7'.': 
t"t.{,n 

rJ1~~ 
·-~~-~: l-. 

~. 
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p.m. 

·-
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. 
Participants get sentcd. •· 

:'I 

Guests f'-rrivc-. :_; 

The Perman~nt Secretary, r\~dcral Ministry of Industries; 

The Chciirman of tht~ occr::ssion and the Managing Director .;! 

~ 

- NIDB arrive. 
i' 

' I .. 
! 

lnt.rnriuctinn :-1f l-.hr~ Ch<:~irman - MR. F1\SHMJU, J\GM(MDD) NIDfi. 

UNlDO Heprcsentntive's Remarks 

Remc;rks by ci Hisprcsentative of Course-Participants. 

Presentation of Ccrtif icates to Course - participnnts 

1· .. 
I• 

-· 

,• 
·.• - ' -• 

Th•~ Permanent S0crr.!t<1ry Federal Ministry of Industrie~;~ 

, ... 
. l 

Refreshments. 

Chairman's Clesinq Remarks 

Vote of Th;inks - Mr. G. J\MUSl'.-EKE (AD(P&P) F.M.I. 

The Permanent Secrct ..... ry F.r1.1, the Chairman, the 

HrinaginCJ Director - NIDB and the Guests dc:p?.rt. 

.~ 
( ·. . :. 

.;. 
··, .. _, 



-----

I 
I 
I 
I 
I 
I 
I 
I 
[ 

I 

l 
1· 

I 
I 
I 
I 
I 
I 
I 
l 

VII. List or Documents Previewed Daily by 
Seminar Participants 
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DECADE FOR AFRICA 
FINANCIAL RE30URCES FOR INDUSTRIAL PROJECTS 

IN DEVELOPING COUNTRIES 
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IMPLE)tENTATION OF LIMA DECLA"RATION AND PLAN 
Ng~ DELHI DECLARATION AND PLAN OF ACTION 
THE INITIATION AND IMPLEMENTATION OF INDUST~ 
RIAL PROJECTS IN DEVELOPING COUNTRIES 
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TECHNOLOGY IN DEVELOPING COUNTRIES 
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RIAL ESTATES IN DEVELOPING COUNTRIES 
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DEVELOPING COUNTRIES 
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INDUSTRIAL TECHNOLOGY IN AFRICA 
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OPPORTUNITIES FOR COOPERATION AMONG THE 
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HANDBOOK ON INDUSTRIAL STATISTICS 
AGRICULTURAL MACHINERY AND RURAL EQUIPMENT IN 

AFRICA 
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WOl~KING MACHINERY 
UNIDO MODEL FORM OF TURNKEY LUMP SUM CONTRACT 

FOR THE CONSTRUCTION OF A FERTILIZER 
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DE1ELOPING COUNTRIES 

ID/269 
ID/Conf .4/2 
ID/237 

ID/287 

Pl/61/Rev.2 
Vols 1 & 3 

Pl/38 
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Pl/72 
ID/146 

ID/98 

ID/220 

ID/216 

Pl/68 

ID/153 
IS/222 
IS/238 

IS 385 

IS/376 
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ID/284 

lS/377 
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CONCEPTUAL AND POLICY FRAMEWORK FOR APPROPRIATE 
INDUSTRIAL TECHNOLOGY 

APPROPRIATE INDUSTRIAL TECHNOLOGY FOR LOW COST 
TRANSPORT IN RURAL AREAS 

APPROPRIATE INDUSTRIAL TECHNOLOGY FOR PAPER 
PRODUCTS AND SMALL PULP MILLS 

APPROPRIATE 1NDUSTRIAL TECHNOLOGY FOR TEXTILES 
APPROPRIATE INDUSTRIAL TECHNOLOGY FOR SUGAR 
APPROPRIATE INDUSTRIAL TECHNOLOGY FOR DRUGS AND 

PHARMACEUTICALS 
INDUSTRIALIZATION OF DEVELOPING COUNTRIES-

PROBLEMS AND PROSPECTS : 
IRON AND STEEL INDUSTRY 

CHEMICAL INDUSTRY 
MANUAL FOR PLANNING THE DEVELOPMENT OF CAPITAL 

GOODS INDUSTRIES 
INDUSTRIAL PRODUCTION OF COCONUT CREAM 
CHANGING PATTERNS OF TRADE IN WORLD INDUSTRY : 

AN EMPIRICAL STUDY ON REVEALED COMPARATIVE 
(ECONOMIC) ADVANTAGE 

SOCIAL ASPECTS OF INDUSTRIALIZATION 
roTENTIAL FOR THE DEVELOPMENT OF A PROTEIN 

S'NEETNER INDUSTRU IN AFRICA 
UNIDO'S CONTRIBUTION TO THE INTERAGENCY STJDY ON 

INTERRELATIONSHIP 3ETWEEN POPULA~ION, 
RESOURCES, E:\VIRONMENT AND DEVELOPMENT 

FATTE:~NS AND P:<OSPECTS FO~ EAST-SOUTH T:~ADZ IN THE 
1980' s 

!TC :ORE LIST - BASIC DOCU\~ENTATION FO ~ TRADE 
INFORMATION SERVICES 

DEVINDEX AFRICA - UN ECONOMIC COMMISSION FO~ 
AFRICA -1980 ed. 

NIGERIAN IHDUSTRIAL POLJ:C'f AND STRATEGY -
GUIDELINES FOR INVSSTORS 

DEVELOPMENT OF INDUSTRIAL EXPO~TS 
INDUSTRY AND DEVELOPMENT 

ISSUES 5, 6 and 7 
FINANCE AND DE VELOPMENT QUARTERLY 

Sept. 1983 Issue 

UN~DO NEWSLETTERS 

UNDP ASSISTANCE REQUESTED BY THr.: GOVE~NMENT OF 
NIGERIA 1983-1986 
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ID/232 vol.1 
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" vol.8 

" vol. 10 

ID/40 series 

" vol.5 
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I0/548 
I0/528 

ID/281 

IS/356 
IS/397 

I.Sl?-74 

I.S/335 

1082 ed. 

vol. 1 & 2 

Min. Flan 
Nit;eria 
ID/17 
ID/SE:R/M 

IMF/WORLD 
BANK 

UNDP/CP/Nil/2 

U.S. EM3A[)S\' 
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LIST of ANNEXES: 

ANNEX 1: Guest lecture: 

"Investment in Infrastructure: Special 

Problems, Fina.ncing, Costs and Benefits" 

given by guest lecturer: 

Dr. 0.0. ILESANMI, Fed. Min. of Indust., 

Investment Information & Promotion Centre 

ANNEX 2: Guest lecture: 

"Evaluation of Technology Transfer Agree-

men ts" 

given by guest lecturer: 

Mr. F.J. OKONO - AG Director - National 

Office of Industrial Property (NOIP) 

ANNEX 3: Guest lecture: 

Case Study of Evaluation and Registration of 

Technology Transfer Agreements 

ANNEX 4: Guest lecture: 

"Sources and Quali t; of Data for Demand 

Forecasting in Nigeria" 

given by ~uest lecturer: 

Mr. G. K. A.JAYT, I.hi ef F.conomj st, Nigerian 

Industrial Deve1npment Bank Limited (NIDB) 

ANNEX 5: Test for UNI DO Tr·ai ning Course: 

18 questions to be answered by the 

participants of the seminar 
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ANNEX 

6: Teaching Materials ar.d Outlines f'or Slides, 

Module I: Outline of the Project Development 

Cycle 

7: Teaching Materials and Outlines f'or Slides, 

Module II: Market Analysis 

8: Teaching Materials and Outlines f'or Slides, 

Module III: Technical Analysis 

9: reaching Materials and Outlines f'or Slides, 

Module IV: Financial Analysis 

ANNEX 10: Introduction to UN I Ii(J' s Computer Mode 1 f'or 

Feasibility Analysjs nnd Reportjng (COMFAR) 

ANNEX 11: National Case Study: SUNTI SUGAR PROJECT 

Technical Data 

ANNEX 12: National Case Study: SUNTI SUGAR PROJECT 

Solution Set 
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ANNEX 1: Guest lecture: 

"Investment in Infrastructure: Special 

Problems, Financing, Costs and Benefits" 

given by guest lecturer: 

Dr. 0.0. ILESANMI, Fed. Min. of Indust., 

Investment Information & Promotion Centre 
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UNIDO SEMINAR ON INDUSTRIAL PROJECT PREPARATION EVALUATION, 
FirANCING AJiD CONTRAQ_TJNG;_?TH ~TO_ 14Tli OCTOBER, 1983 

SEMINAR PAPER ON "INVESTMENT IN INFRASTRUCTURE: SPECL~ 
PROBL~MS, FINANCING, COSTS AND BENEFITS 

BY 

DR. O. O. ILESANMI 
Federal Ministry of Industries, 
Investment Inforcation & Procotion Centre, 
New Secretariat, 
Ikoyi, Lagos 

In nost Af'ric~n countries, especially in the period since 

most of them attained politic~l independence, investment!£ 

have been largely conccntrnted on directly productive sectors 

of the econony such as industry, tr~nspo~t, teleconnunic~tions, 

power, qnd P.griculture. Most economists involved iu their 

planning processes b~lieve, alsoot ~s ~n nrticle of !nith, 

that investments in these productive sectors contribute core 

to the ~ccelcr~tion of r~pid econoc~c growth. This trend W3S 

rirst noticed in Nigori~ with the l~unching by the Coloni~l 

GovcrnoGnt of the- Ten-Ye!lr P!_s>_g_!ar::i:i~- cf _!)~v~_lopnent 3nd 5>ocial 

Welfqr.~ in 1946 (Governrwont Printer, 1946). This same trend 

b~s been ropeqt0dly ~rticul~tcd in the country's post-

indi.;pendcnce d;.; v~lopccnt progr:m:ios by successi v0 Governnonts. 

In ~ oixed dcvalopiilg 0conocy like ours, one princip~l 

role of Govcrnoent is the provisio:1 of infr:lstructurnl f.'1cili ti·~ s 

for soci~l nnd cco~o=ic dcv~lop~cnt. Th0 efficiency nnd 

effectiveness of infr~structurnl f~cilities is not only 

cruci1l to integrqtcd fJOCi~l developncnt but 'Ilse to r3vid 

5"~ustri3lisntion. This is because the w~y these public 

~tilities are o~nRgcd not only ~ffcct the cost of industrinl 

production nnd conscquentky the price level of goods nnd 

service~ produced nnd consuned but .1lso h-is positive or 

nug~tivc linkngo effects on th~ business coomunity ~nd the 

consuoing public. 

Infr1structurnl hcilities i:} the context of this 

-·,11in.1r re fer to c SSt'!lti ~1 public util i ti cs such as electricity, 

l 
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c.-:tion::; 1.r:~ r::·~il services whos0 -:dcqu"!'Cy not only 0nh'!nces ~ 

c0u~try's ~bility to fully inte:gr~te soci'llly '1nd oconooic~lly 

its rur""!l "nd urbn.n coormniti0s but ·dso ,,cccler,:-1tcs industri~

li~~icn of the country rrs ~ whole. Infrastructur3l devvlopnent 

by Govcrnncnt h~s its origin i~ the fewness of peopl~ with 

sufficient C:'lpit~l rind thi:: rcquircd n:i.n~gcri'll C"'!.pnbility to 

promote :m<i CX(.;cutc suc:i enterprises. Mere over, the need to 

nvoid thC; uneconor:ic duplic-:tion of thcs.J services is :'llso 

rt)sponsible for Governr'.l.ent nonopoly of infrnstructur'11 

devclopnt;nt. It is n.lso signific:'lnt to :iote th'lt the origin'll 

u.ndcrpiu:i.ing philoaophy guidine; th~ est:!blishmcnts of infrn

structures is service -:lthough in the pvrforn~nce of such 

services, they ~r~ exp~ctcd to be self-supporting. 

The: current dili:::mn of th,:sc scrvic1..~-oricntcd est~blishocn93 

is how to reconcile the den-:nds for chc~p 1nd efficient service 

with fiw~!1ci."'.l sclI-sufficiC:ncy. There is, there; fore, the 

recurring probl;~;n of striking :1 s:'lti£f"lctory b'1l:'lncc between 

the dC;U-:!1.rls- of .., public-service oriented enterprise .·md · the 

r..::onct..,ry expect '.1tion of " coru!:i1..:rciJlly-oricntcn service. 

This present dilcu~n is :'lpp~rently the root c~usc of the ~uch 

flogged inefficiency of the: country's kc~ public utilities, 

which hns, for cocctinc, B~nur~tcd .., grc"lt dc:'ll of controversy 

:'.'!Ilong indu:::;tri~1lists flS w(;ll :15 the consucing public. The 

vi&w is widely held in sonc qu3rters th:'lt the inefficiency of 

the key p.,r.,ct..,t.,ls h~s cnntributcrl in no g~'111 c~"lsurn to 

the inefficiC;nt ur;o of fcrf;ifTY! ·;Xc.11.,nge l.::1rnings. It is the 

b·;licf in V1,,r;1_; qu.,rtcr:: th··t, t)1, i~l·ibi lity nf the NigerVm 

Electric Pow,.;r .;\.uthority (NEPA) to gu.,r:mtce continuous supply 

of electricity hn.s led to th<: i.l"lSSi vc import'1tion of gcner"ltors 

for household ·~nd iwlu~:tri·1l u~:;1.:~~. Sir:iil·1rly, it if:l '1lso 

r.illcged th..,t tho in'1bility of th() v."lrious w~ter corporntions 

to gunr~ntcc continuous flow of w~tcr h~s resulted in 

"unwholcnori\..!" cxp<;nditurc on sinking bor(;holes for households 

nnd induntriuc. It h-:s cqu~117 buun pointed out that tho 

l 

! 
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the telephone ay5\C;n h...,s cr~~tcd '! situ:i.tion where: priv"ltc fir:::.s 

hn.vc h"tl to buy "Jn<..! ir.st~ll r--idi<J cont:ct :r:.o~g o...::r.ib(;r fir::.s. 

The -".lpp.:rent consensus, th(; rt. fore, is th·1 t t!'le "1!'.lount of 

JrcrC;ign cxch;mge requir.:;d on these key utiliti(:S 'lrl: a.ore oft•;n 

been ~v1ilnble for othl:r ur~cnti~l u~c~ (c~pcci~lly in this 

period of ~cut(; ~~'1crt;;.g(; of fcrl:igr1 .:.:xc!'lr\n~e:) to finnncc 

The point nu~:-t, hcwC:ver, b::: w"'dC; th~t _;prior to th-::. oil-

boon of the 1970c, di~crcp:ncie~ betw0en 8V~il~ble levels cf 

infr~structur~l f~ciliti~s :nd ~ectcr~l requirewents especially 

in the urbnn ~r:::R wer::: eithe:r :i:rdly !'!otic(.-:blC; er r,r-::ly 

in :;·muf::icturint; -::.r! "lli0'1 · c~.: .. c::".ic "Ctiviti.;:·, building "=!G. 

ccn~tructic!: ~nd i~fr~~tructur-:1 f-ci!iti~r like electricity, 

in::!e:qu~ncic: ~f t::-. ;:. i:~fr·.: truct'..lr··l f-,~ilitL .:- · .. 1'.:ich "lr•_ 

nto•dily, pri v-,t· ~·,·ctcr i::v ...... :tr..t. ~t i:; i:1cu·:tri -il con:-:tructio!: 

Fron nv1il..-,blu r<_;cord~, th(' public-~~,:ctor c'1pit--:l 

invt~;.tr1cr:t 'llloc·~tio:• for infr'l:-tructur·~l d1..'Vclopn1·nt fr0r.i th. 

1970-74 to the 1981-85 Pl~~:1 P1~riodr: if: '" follow~:-

Fl~n f eriod Pl'ln SiZl~ Power Tr"n~port W:ltcr Conr.mni-
N :1illion H 1:iillio1~ N :::i 11 i <I?: H nil lion C;"ltion~~ 

N i:.dllilm ... ___ 
-

1 <;7n - 74 2 ,·""5". 73.- ')0. 6)(' 472. 39r, J. f;/~f, ~3. 2F·2 
--·- ...... -- -·-- --

1975 - p.r 4 ~ , ~ 14 • ( (°'() 1,07~i.;>)f• '), 6',77 • rJ'j-1 1 -~i: r 55 "J, 1'3 ;r.. 911-4 1 ]G • , 

-------·- -- --19A1 - 85 70 '?'/F,. ~'?.) 31,-,rJc.·9 
' t • ._7 10,?06.616 3, 74n.109 2,0i"O.OOO 

. -- --
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It will b,! cb::crv1::d fro!:l th~ t'::ih: '!.t p:.gt·· 3 th~t 1 con~idcr"lol, 

chunk 

thre:c pl ·m pC;riodz h'1Vt: been 'lllocritcd to tht: four ~b-.Jectcr:: 

con~titutir.i:; th·~ r:.,...in public utility !!Cctor. Thi:: !llloc-.tion 

pattern :.lco :~howc tht.: conc~rn of Gcvern::i.::·nt th~t growth in 

the c.--.nuf:cturing :.!1d -:llied s1..;ctor~ C"!l only b~ procoted 'l!ld 

:.ccclcrntcd through inprov~d :.nd exp:.nded infr~~tructur~l 

f :.cili tit::.~. 

In e~~:~ncC;, Gcv(;rr:.~..!1.:nt h•:: conti:m..:d to give ~ gre~t 

d..::-il of :.ttcntion tc th;.. c·-:i!'_:-tr~.int~ po::ccd to project 

ir-.pl•!r:·;r;t-:tio!1 by innd.cqu:.t•; p!ly:.ic"ll i!!fr1.fltructur'll f"lcilitie:::. 

I~ grt..::""~t dc:~l of c"pit'·l inv,;.-t'.':.:nt in i:1fr-::tructur"1l dcvclopc•,nt 

i.:-, thcr~forL·, ccnti!mou.·ly °t>•;ing g1.:nL:r"t1..:d through budget1ry 

nlloc:ition:: :'""!!ld for(;i:~r~ lo"!!~- fron ::;uch bodi1.,;r: :.:::- tht.: Wcrld 

nigt.::ri ·::1 Eli~otric Power t1..uthol'.'i ty (NEPA) i~~ continuously bci?~f 

,:-::-.:izt1..;rl with funJ:: for the purch~:·L: er ._quipl!...:nt whil!:t 

in'1dcqu.-:tv W'1tcr ~:upply i:. b•.ing trickl.:d through huge invcct~-'- ~1t 

by Gcv(;rnr:cnt. Sicil·.lrly, th ..... ir1fr·:;.tructur•1l in.,<lcqu:-icior 

.-:iricing fror. poor po;,t'!l ·~nrl t~lccor!nunic:itlons cyr;ten nrc 

being gr.'ldUi1lly rcr,ovc:ti through int.;:ir:i vc ci:ipi t:1l invcotnent.:. 

in tc locor.nunic ;.tionc n1.:twork~. Tc..: l•.:cor.r-mnic 'ltionG Equipnent 

T"!;.nur~,cturing i:: pre,;· ntly oni: n f Gov• r!1:-:i~nt 's listed priority 

in c.'1pital 'nrl c:quipr:.:nt "re incr•:.::".\::iug whil::;t locnl invC;stor:-: 

h•~i nr: •mcour:"lp;c:cl. 

However, ~nd in~pit~ 0f the cffortc by Government to 

w~kc th,~::·.; v·1 riouc publi~ utilitiv~ L:fficient :-ind effective, 

-i nuobr.;r of problcr.w continu1.. :-~ to pl --.gue thene org."lniofltions. 

Th·~ c:xi :-:tin~ plc:thor."\ of probl·:i:.i:; c . .,n h·, mibnuncd under the 

following:-
·--- -- -------

l 
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inndequ~te pow~r supply to ~ect th~ dcn~nd cf 3 

r"lpidly growing econoray; 

excessive rGli~:io1.: on 1:1.rge-scnle hydro power 

(Kainji hydro electric power stntion nlone 

nccountcd for "'bout 50-70% of tot~l energy 

gencr~tion in 1975-79); 

frcque!lt power f~ilur'-'S 'Uld lo3d shedding (r:itc 

of energy loss G~tio~ted 3t 20% between 1975 and 

1980 ;nd lr,sses due m~inly to lcng dist3nces 

betwcc;n gc~~r~tion st~tions ~nd lo•d centre~ ~s 

well <lS pocr m~!intcn;.nce of tr,nsoission fn.cili ti.:::

and sub-st~tionz); 

OV6rlc'1d~d !i~tribution f~ciliti~s (Usc; of singl~ 

circuits tc trn~~~it bulk pcwer ever long dist~nc~c~ ; 

in;.dcqu;.t~ ~~i~t-.n-r.cc r~ciliti0~; 

d,.; ;.rth of .xp-:.ri-.·nc-.:d -!":rt coo.p..::t<::nt ;!t"!ff; 

in"ldC;qu;.te: !'ur.~i!~g "!ld poor fi!l;.nci·1l ::n::.~go!::<~nt; 

und.L;rpi"'."lr:..i:.g p~:ilG,-:op!"ly ( ::;l:rvic0-orh:nt1.d) c::: 

w~ic~ it .::xi:t,;; 

V:ck :: f cc-~. r .:i0:-. fr.·::-. t'.:'- public (con~ur-:~-r:;) 

throur,~ d ·•:-.·. ,-i'.~c- c'f c "':}l-;:'., tr·~!1~:for:-::ers,. :-:...::t(;r::, ~::co 

U!1willi!1g?:.•. ~:-: ~y :;.·:ny c 'n.·u:::.;r:~ tc· ::· ttL th..:ir 

bill~ for ~~rviccs ~~j0yod; 

illegql cc!;:H~ctio:1' or t-:lpping::; by sow:.: con~ur:i...:r~~ 

·md l·!ck of co-ordin!ticn between indu~tril.'P- ~,1lc 

NEPA h~ving rq~-..rd to r..:quirencnts, ..:.:~t~bli!:!hncrlt, 

etc. 

in:ldcqu,t..: :iotiv"ltion cf workers; 

l:lck of cor.::::i tr:i..:nt by ;.,.,ny cf its worker!:: evon 

when Wl..!11 r.oti v;te<l; 

probh:r.r. ·1ri:ri1: ·~ f r('r.1 its !1" rnorii z--it ion with th· 

civil .r.1·rvic1:; 

iw1<l•.qu·1t,· •up~·J..y 1'f , :·:·.,:ntl~l wnrkiug tnnL:; ·n1d 

r'.:~tt.:ri.nlr. ~:i:1c1 tlh:::c tnols/r.1:'1t1;ri'1lG ~1r1; 'Ill 
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(ii) 

(iii) 

ic1rth ~f sufficiently ~ccur<tc d1t~ on ecc~osic 

f~ctorG on which to b~sc proper forcc'"\Gt of 

pcw<..:r den<n<l~. 

Tr<:1spcrt 

:h::_,·m.l n".n~,g.:n~nt, i ··~., dt. "rth of ;:;xpcri(;nc ... d 

"'ti c··r:p1.t ·:1t ~·t·:ff t" t'rrn:;ct1.· npcr1tion'1l 

...:-fficiency; 

poGr fin~nciql n'1n\3cn~nt; 

ir! 'ld•.; quct.::; fundir.g for n,_int•:n -:nee. 

\ht er 

in"!de:qur-:.tc rrupply :'"'!l!t di::.;tribution network; 

low ~u'1lity of w~tvr itntlf; 

in'!dcqugtt: fun·1img; 

;:hort~ge of t.:.:chnicc:l ·me! SUP'- rvicory rnnoowc:r 

(r: :sulting in inadcqu'ltl: r:!~intcnnncc ~nd 

incL ;s~nt brL;~k-down of wntL:r ~;Upl>lY systef-',); 

1·1c1( ,-,f co:·t r. r,ov. ry r.1• r:·ur ·~ (th<t would h<V• 

p,;r;::i ttc.:d ~;1or•. f··cili ti ·· t" b•: provid8d). 

(iv) Cn 1 i:·.uriic·!tiun:: 

iri·.,1 .. quncy of t ~ch·,ic'11 ·-.rl(l L:~1ginc(..)ring !!t'1ff; 

rw:1-:·t --ind '1rrtiz·:ti()n of i.":quipnl'nt; 

irn<kqu:-•tL" n·?i:1t•_ n·q1cc ·!rd :;upporting f·:cili ti,:;.; 

in ~:ti tu ti on 11 ., 11ri orr:~mi:::;; tiowi l problerrn; 

inc•; ;,;'.~nt <i~n.,r;c to ._;xt1;rn 11 line pl'lnts, c.'\blcr: 

"!Lii -lu~t:: in urh ·rn centre:~ by th0 public; 

unwillingnu~,; uf n.')ny c011::un0r:-.; to sL:ttlC! their 

bills for scrvic0s ...:njoye:d. 

Th•; r:trur,tutnl in-1rl<.'lu.·1ci;:;, of tl--t1· v.,riouf.i public 

utiliti(:C hie;hlight0d 1bc_;vc· nu!·t, of rwcc:-~:-~ity, crcntc !ipe:cii:.i.l 

problcnr. fi..r· tly indu7.tri:·li::tr:, th(.; lm::in1...:~!~ conrnunity -~nrl 

the con:-:uninr: public nt 1~1rg1,. Such probhr:s include:-

(i) Equipment rhrnr,c:;: ·1ttd und(:rutilisntion of 

-1 
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(iii) 

co!lscqucnc...;s on prc1ucticn averhc,C.s ond rcl!'lt•:il 

high price levels of :~..r'c-:llj' produce-<"! goods ~nd 

services. 

Further cri.pit'll outl-:y en ::i:-ikir.g l:lorLhol...:s, w·~t.:r 

tm1kcrs '1.Ud r.'1.dio corrr.:mi.ic · tinn equip!:".-: !1.t -:ri~iar; 

fron in,dcqu'1.ta w~t~r sunply -~d unr~li-:~l~ post"11 

:md tt;l8ccrur.unic"1tion~ f-;cilitic·~ with consequc!lt 

incrc~ses in proci.uction overhc'1.ds '1nd '1.tto..;nd'1nt 

high prices of loc-:lly produc1.;d goods ~nd !Jt::rvict---:~. 

(iv) Continuing 'inefficient' ~'!lct 'incffectivo..;' use 

procureCTent of nec~.ss~rJ ~quipncr.t in it~n;; 

(i) - (iii) <lbove sine·· R.c;t (if not nll) !lrc 

not produce:rl loc-illy '1nn nu~t thPrt fore b1~ ir!port· ~. 

Govcrnncnt is, however, ·w~r....: of ;11 these problcr.i::: ·m,l 

the structur~l inr-dcqu'1cic-s of the: publicly-owne:d utili tiu:. 

First, in its r1.;ccntly publ i;.i1·:rl Nigcri~"1n Inrlustri.11 Policy 

~nd Str"J.tc~~G~iri_•;~}.!::-E. t_o Invv:tor:: (Government Press, 1980), 

GOV(:rnm.mt hnc nccepted, ~s :'\ n'1ttt:r of policy, to cooper.'1t~ 

with priv11te e:ntrL:pruv:ur::: to l'.!i~::'..:- lz,; th.; '1<ivcr~e effects 

of current infr~::;tructur . .,l in:'lrkqun.ciea Fmch ~s irrcgulqr 

e:lcctricity !'lnd w;1t•;r ;.uppli1;:::; :rnrl. pocr 11cccss ro1ds by 

proposing t:u: concl;s:::;ions, tn offa..:;t :::ubrrt~ntif'llly, neces~"'ry 

e:xpcnses incurred in providing such f'1cilitice. The concessions 

will, h')we;vcr, npply only to indu~trics loc.qtcd in the hinti:rl·::~··l 

~nd will 'llso tnkc into '1Cccunt th1~ cost of tr.,nsport,tion of 

inportcd rnw r.1rit(;ri., ls re qui r•:rl by such indu.strics. Secon<\ly, 

Gov1.;rnncnt h-:ic nlso rvc1:ntly .'!CC<:pti.;d th1; r8corin.::nd'1tion th'1t 

public utili tic::; lik· th•: N.! ~- ri -in El~ctric Pow..::r .il.uthoti ty rm1 

tho Poot nnd Tclccoc~unic1ti0na Dcp1rtnunt (which, by n1turu, 

l 



-

l 
I 
I 
I 
I 
I 

s~lf-fin~r.ci?:f ., ·.-: .::e.:-t-,· ~!'", cth·· • ?ir. :.11::;, ··:. t:: .. r : ;r:. 

of i!1fr'1structc.:.r· 1 f· cilit:;" ·.-:!lier: i=--~ aft..:!: ::. t ·1:· ··pp-:L'.t 

~6 t'he: oth<.:r phy::ic"11 i:.fr~.ctructurcs alr·.:.'l.dy rL·,lt. with i~ 

this p"lpcr. is t:.r.kirn;. Ir: tt;.i:' cnnn..:ctior., it ::;hould b1.: 

pointLd cut t~i:· t G(•V• -rn:-., ~1t, ·1:· .'"\ ::."ltt·~r of pnlicy, h'l.: :'llrl·"1·iY 

t-,kr:;n steps t.:: ir:cr· -,;.._: b·1 !1kinr: s .. rvicc:s in t}1< rur1l ~r(..~~ 

by diri.:cting L"XL:ti!1r, b·';,k:: tc- , -~t·!blh~h br·!!1di.. ~ in thL.: rur~l 

rtrc:is. Thl: .::<-:~;. ... ac.: cf t'.ii:· dir .. ctiv-: i~ tr::: prcvidr.: e'r'-SY ::\CC(:::.: 

to lo:m'lblL c:->:pit'"'l i·-. th-....: rur.,l .,r•::?. in ordLr to r~:cilit·~tl; 

:md acceler.'ltc thl~ tkvc lci{l'.:t•. :1 t u f 1..:11trcpr!:h•. ur:-:hip i:1 t~". :;•: 

nrc~s. Governn...:ut, i tsl:lf, h~1s 1.:st<tblished 'l !!W'lbL-r of b~u1ks, 

not:ibly, the Cer~tr:'ll B'lnk of Nigt:ri.1 (CBN), ·i;hL Nigl:ri:: 

Industri-:1 Dt;V•;lc·pr::: nt B:;r~k (NIDB), 1'~e Nir;._ri.., 8"1nk fr.,r 

Coac0rcc ind Indu::try (lIBCI) '"\!l(l thL· Nigc:ni., Agricul tur" l 

Crt.:di t B:ulk whilst ~or.,: c:f tht.: St"tc gcV•..:ra:~L:I~t.· n·\Vl.: :1L·•; 

0r:t,-.tlished "tr::,k:· in th<.ir v·,rinu~ -ir·- ·· c- ' f juri"': ictir~:. 

Th1.s...:: b'1nks, ir.cludi:1c tt!o.:-. ir: th.: priv· t• .. :: .. ctr,r, -.r .. 

r;uppu::~d to b._ :·• urcr. of i!tV· ·.;t:·; nt c··pi b·1l f• ,r i1.t•;gr·1t cl 

dcv·.;lop;1<.:·nt. 

Finnncing 

Th..: off!.ilw· t >f th•. f··r· .. 1~11iuc L: th· t !'l("!' y ::;u:;t b( 

~w~il'1bh: for incrc:'!sc;l ir.v. ~t;:~·.:1t in infr"l.:tructur-.1 ~ 

de:velopn0nt. Th·~ ;;ourc•; cf fin-~ncing "nci it;; utilis~tion will 

ckpL:nd, to :'"l 1'1rf"c • .xt~nt, "!l t 1 1• typ<:!S r;f proj•:ct 1.:nvi~"1gt.::d. 

GcnC;r.'!\lly, the ::ourcc:~ of C"pit'll for inv• .. :~tr. ..... nt 1rc:-

Equi ty capi t·.l 

D•.:V•:lop:--:l.!lt .• f~•;nci•.;:; 

,;.i cl Fin '\!lCc 

.Expc·rt Cr·Ai t ~: 

Lcc'!l Curr•;!.~J' M"rk- t~; 

l'k<liur.:-t'-'rr. Eur .-Curr .. :tcy M-·rk· t 

Ii•t r11-:tiu:i1l C·ipi t-· J f"hrk· t 

HC.'WCVt:r, :-;inc'-' lllfr·1~;tructur··l r· ciliti· "r•· publicly provirk·l 

··nrl r~wr .. i in tLi.~· c:ur.tr:/, inv· .'tr:- nt in i:;fr·1:-:tnctur'1l 
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For..:ig:-i lo~ns fron: friendly cour.tri(;s 

Euro-Curre:ncy ~•rkct 

Intern..,tion'll C~pital . Markets 

Multil-:t~rn.l fin-inci1.l sourct;S ffuch :"!S World B'"'..nk, 

Intcr-Ancric."1n D0vclopr:~nt B'"'..nk • ;Jric.1.n 

Dt;V1..'lopr~.t.:nt B.1.nk, Eurcpe'ln I:i.vcstnent B."·=tnk, 

ll::3i::tn D<-Vl;lopnc1t Bank, etc. 

Multil:itcr:il fin~mci·,.l. sources crm be us..::d for co-fin"1nCi'.:.~ 

(in conjunction with on1.: or nll of the :bcve: dcvc 10p1::cnt b:::k.;) 

infrnstructur~l projects such '13 cxpr:.::ss ro·vi.s, r"1il rc:.,'.i s nr 

electric power supply grid. Soft lo~ns c"1n :lso be cbt:incd 

froo such source:s for ~ period of twonty yc'1rs with five 

Yf.:1.rs gr"1Cl; pcricd : t ncn-subsidizl.~d interest r1.t'2s. Th;: worlc! 

B~nk c~n also b0 ~ sourc~ of lo~ns for i!1fr~structur~l prcj~cts 

of high priority in th·; n..,tion 's dt;V!;lop~'--nt progr":.ni:i0. 

Howcv"r, since C"pi t'11 L' sc<trCt , r.r.ly l conr:r:ic cnr:.~;ich-·

r.,tions '1r1, r1. lcv . .,nt for ~r--int ing such lw~ns. Th·~ otht:r 

conditions for \..Jorld J3·1nk ln"•r1~ -ir,; "IS f nl lows:-

lo:-!lH> o::ily to Govcrnn::nts (or unri,:r Gov.:;rn::.:nt 

p;u.'1r'1.n t1:1:: s) 

rt..:.·1 srm'1.bl·~ rnt1. of rl, turn 

fin~ncing of for~ign cxchnngc costs 

non-subsidized fixc.:d intc.r...,st r1tcs 

long-tcr!:i lonns 

uxch1ngc risks in diff~rcnt curr~ncics 

intcrn~tion~l cor.petitivc bidding for procurcncnt 

lonns to cri:cii t-worthy b0rr0w,;rs only 

Thr..!SC S'1n-.; condition:; "!l:.:;o '1pnly to lonns fro11 oth<..:r 

It would, ::t thi~ r:t-ir-;1,, b:..· u:31·.ful to cnun(..:r'1tc :3C'r.lC 

sinple principlr.:; tn b•; h0rnr: in r.;ind wh1;n 3coutinr; for 

inVt.;Str.wnt furl'lirw;s. $(,r.• r,f th•,:G•; b'"l3iO pririCipl1~n ::i.rr.: rlS 

f0ll0wi::;:-
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:·. "..Xh-.iz ..... tiou cf fix .. •-: r"t" fir1-i.:1ci::g 

cc:..structic:. is in ·prcgrc ss. 

Costs ~~d B0n~fits 

Th·..:y ar; 110rr.:" lly link(.;d tc:· t~1·~ J..:vc lop::.-:•_:n t progrnn::c of t'.1 

s-.ctcr (;r subsc·ctor to w!'lich t'1._y f!lll. '1.S well -:is the cvcr·1ll 

into t'.1:_ ~ .. Ost cff.::ctivt: USt; ts 1ssur.: possible irl 1mtific"'tion 

cf "!ll n.ccru"~l·.: rlir•:ct --::1r1 indirt::ct costs "s well '1S the 

tiir:ct "~:rl. in<lir.:::ct bcrh::fits. It is i~1 thi~ con118ction thr t 

~nct ~cono~ic bon~fits 

It L;, 'lOWL:Vi..r, !1'.:t "1lw·~ys pc_:,s: . .dbl.: to fully <locWlt;nt 

'.)' c-:u:; 

tl:•; ~t:n'.trhrd r,f tho.; cic)(:U;! .'1t··tin!1 (;f U1· proj.;ct UilC!•;r 

r:r:n:.;iri•.r·,tirJi:~ As .., rplirk, ~-.ur;ll docur ... !1tc1tion in .'1 feasibility 

:;tu1y, fc.r · X"~:pl•., wjl] iri··lu·l• th· fnJlr~winr; it1;r1~; ni 

I - - --- -------

M<1.ps 
Sr)il I!~V; :~tip<'l.ti0 1 

• 

L..,ycut U.r~'1) 
Proc•: ::;s Di ".gr·u.: 
I1'l t. ·ri 1 l s/B'"\l:'mc(; 
L~yrrnt (Pl ·int) 
Pr(JCi; s;.; Equip::ie:nt 
Builrii:.~~~ 

--- --~------------
LLV<;l (' r Accur:icy of E~tin-i.tt; 

ti'.'· bC: used 
-~---~--- -~~~~-

1 : 20(r 
Pr0linin-i.ry 
Apprrixin'ltv 
OptiGiz~d (but not fin~l) 
Opti~:iz•:r! (but not fin"\l) 
Pr' 1 i :·.i. n '1 ry 
1)pti::.iz· ri (but not fin.11) 
Ccr;c..::ptU'"l 1 
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Th\; cost/bi.:!Lf it ~ t. w1y 1~ f ·· proj•. ct L.i <.: ss(.;nti ·dly 

~n ·:conc~ic ~ppr~is-:1 focusi~g on th<.: coa~erci1.l nnd fin1.nci~l 

Y:!Ji.bili ty of th .. : projC;ct. T'.".is "ppr::i.is-al is, howe:v1.:r, subject 

to ccrt,in distcrtions of ~ coopctitivt n-:rkct structure 

brouGht :ibout by t0riff 1.nd qu:"lntit~tive restrictions, 

unr0alistic cxch~ngc r1.tcs, govarrment control of interest 

r:">.tc s n.nd prices, .-:nd r1oncpolistic influC;nces :1nd 1-:bour 

union ncti vi tics en r•:.;!'_l w~ges. T!.1e cc1:ir.1L;rci'1l -'!Jlpr-'.:lis'll 

cxaQin~s ~11 the nrr1.ngcncnt~ ~n~ proccdur~s for the procure-

cent of goods 'nd services required for the project .•nd also 

nrrnngc~cnts for obtnining the ncccss1ry inputa inclurling 

D(;.!1Surcs for th1~ disposition of the expected output. The 

uli:;itJ.'.:!tc objective is to ensure th•t the bc:et Ta:uc is 

l 

I obt[}incd fer the noney gp,;nt on the: project. The fin1nci 11 
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npprnis':?l, en the oth(;r h:nd, l:r:r.in1.;s thr: :-ir.i.ount of rJ0~_2y 

rt.:cquir.:.:d for project t·ikc-off ·m0 the sources of such funds 

·1u<l the probable opcr1ting costs -ind revenur::s ·rnd the finnnci'11 

vin.bility of th0 proj~ct. These consiri.t.:r1tion 171.ust, howcve:r, 

t.·~kc.: ccg:1is.1ncC; of t:K S<)Ci1l benvfits deriv::i.blc fron inve:stncnt 

in infr-:structures .:.:spe;cially since these bl:nt...:fits c:nnot be 

e:xpr~ss;;d in qu1.ntit-:tive r:.onct.,ry terr.is. Th(; cost-effectiveness 

cf infrnstructur1l proj~cts c1n 1lw")s b~ ~chiavud by rel~ting 

the dinwnsion 1nd c~oicw of technology to the dcn1nct forcc~st 

'Ind e:r1suring th·~t the: c.-:p1bility of the conrunity/socit:ty tc 

1fford tho chosen le-ist-cost invostncnt is not in doubt. 

Tht.; c ssence cf ·1 cost/bc..:nefi t cv:lu.q,tion of infr~structur·i.1 

of such infrnstructurL;s i~ lik(..;ly to contribute signific-intly 

to th0 ovcr'111 socio-econn~ic duvclopoant of th~ country. 

Thcri::nftl;r, thi..:ru is 1lso thl! nc\;d to be convinc(:d th.1t the 

· xpectod contribution is lik,;ly to bl: gre::it enough to justify 

t:w ust; of sc"?rcc ru:rnurce:s such ns inv..::stn• .. nt C"pit"l 

.. . . ) .1·r..:1cn MrJreover, in .... situ-:tion 

-------~----------------------------------------... ~ 
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I whcr~ th~r~ is ~l existing D-vclop~0nt Pl,n, the infr~structur~l 

I rc-'1.ssurm:cf.:: th,t the proje:ct is bt ing ir:pl :;1,·:1t..: ct Ni thin th~~ 

I priorities SLt fer the: econo:-"Y· rhc nssc-ss::;..::!1.t cf its cot:tri

bution will th~r~fore b~ d€t~rnined through the process of 
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'lSsigning n ... rkct V'"!.lucs to the benc·fit '1t1d cost con1>oncnts, 

thnt is, v~luLs will be nssign0d to 1iract benefits, indirect 

bencfi ts, scr'lp v·1luc !t t ... r.-:irJ.·:l yvri.r, c ·1pi t!l costs, 

opcr'1ti~g costs, nnd indirect costs. 

Followir•g fron the far going, it iE '"'l>P'1.r~nt th'lt the 

usu-=tlly not qu~,nt..ifi·;bl(;. It i3 not Vl;ry c ft en useful to 

prrjr:r.t :-it.'t· fit3 sillc, th· triJ v··lu· of infr·istructurcs t0 

willingn<;SS t;i P,Y tht; :if f·;rt:ncc= is usu·, lly referred to 

'1S 'r,n:-1s11:-v r surplus'. Moruwcr, th·. scci".l ""!.nd fin'"!nCi"11 

n:'lr.ifolri '1!d includL: socio-,.:conc11ic intq;r,tion of rur'11 '10d 

urb:1n cormu~:itii:s, incrc!\s.~:rl st:nd,rd of living, cr0'1tion of 

•=r.ployr.1cnt (;ppc,rtuni tie: s, incrl: '151'."!rl i!"ldustri'11 '1.nd .'1gricul tur,l 

se;rvice chnrgus), --:nd consc;rv..,tion of f<Jr~,ign uxch:tnge c-~rnings. 

Thu proposition th-'1t is, in t.:ffcct, be in~ put forw:1rd in 

infr,structur,,s shc;uld focus <lir•,ctly on th·: qu:ilit"ltiVl°! 

r f ir•fr··~;trur.tur ':l f·:etr)r;, "r pr(Jductinn w3 thi11 thn fr-ir:<:work 

th .... t th. zr1• ct,1,d bc:11•;fits fr''''• t•1· i:tfr":·tructurcs nust, 
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APPENDIX 1 

CONSIDERATIONS FOR A FINANCING PLAN 

RATIO OF DEBT TO EQUITY 

SOURCES OF EQUITY AND LOAN FINANCE 

LOCiU:. BORROWINGS CONTRA EXTERNAL 

PROPORTIONS OF LOAN FINANCE TIED TO SUPPLY 
OF IMPORTED GOODS AND SERVICES 

ASSUMPTIONS ABOUT INTEREST RATES 

GRACE PERIODS 

AMORTIZATION PERIODS 

BANK ClI:l.RGES 

WORKING CAPITAL REQUIREMENTS 

INTEREST UNDER CONSTRUCTIOJr PERIOD 

FOREIGN CURRENCIES 

EQUITY FINANCE 

HIGHER RISKS - MORE EQUITY FINANCE 

SOURCES: - INITIATOR OF PROJECT 

- PURCHASER OF THE PRODUCTS 

- SUPPLIERS TO THE PROCESS 

- SUPPLIERS OF EQUIPMENT TO THE PRODUCT 
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ANNEX 2: Guest lecture: 
"Evaluation of Technology Transfer Agree

ments" 
given by guest lecturer: 

Mr. F .J. OKONO - AG Di rector - National 

Office of Industrial Property (NOIP) 
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EVALUATION OF TECHNOLOGY TRANSFER AGREE"ENTS 

lecture given bya-
MR. F. J. OKONO - AG. DIRECTOR - NOIP AT 
THE TRAINING COURSE ON 
INDUSTRIAL PROJECT PREPARATION EVALUATION AN> FINANCING 
ON 12TH OCTOBER, 1983 AT NIOB, LAGOS. 

I. INTRODUCTORY REttARKS 

It gives •e great pleaaur• to be in your •idat on thia 

occaaion and 110re ao, to ahare vith you •Y thought• and experience• 

on thia important aubject. I viah to congratulate the organiser• 

of this Courae for thinking it fit to requeat the National Office 

of Industrial Property vhich ia an Agency of the federal "iniatry 

of Science and Technology to apeak to you on ita activitiea in this 

area vhich is of national concern tovarda the cvrrent technological 

race. There are aeveral reaaona for believing that the activitiea 

and experience of the National Off ice of Industrial Property might 

be of interest for you vho vill be reaponaible for preparation, 

evaluation and deaigning financial sch .. ea for industrial projects. 

The acquisition of foreign technology constitute• quite often an 

essential el .. ent of the induatrial project and, therefore, that 

aspect haa to be carefully taken into account in the proceaa of 

project preparation and evaluation. I have been told that you have 

learned during the courae baaic •ethoda used for evaluation of 

foreign technology acquiaition. Therefore, I a• freed fro• 

repeating or continuing claaaroom approach. I vould rGther ahare 

vith you the experience of the National Office of Induatrial Propert) 

in the application of th••• techniquea, in the proc••• of evaluation 

and regiatration of technology tranafer agre .. enta betveen Nigerian 

enterprise• and foreign partners. 
• •• /2 



----

I 
I 
I 
I 

I 
I 
I 
I 
I ,, 

I 
I 
I 

•• 
I 
I 
I 
I 
I 

' 

2. 

- 2 -

The National Office of Induatrial Property ia one_of the 

youngeat ogenciea in the Federal ad•iniatration. One of the essenti 

probl .. a vhich atill haa to be aolved ia the lack of avareness of 

the exi1tence of the Notional Office and ita activitiea among 

induatrial enterpri1e1, financial lnatltutiona and even atate 

ad•iniatrotion. I aincerely hope that thia •?portunity of meeting 

you repreaent i11portant banking and govern••nt lnatitutiona from 

various atatea vill help in cloaing thia lnfor11atlon gap. 

The preaentation vlll be divided in tvo parta. In the first 

pert I vould like to outline in the first inatance the legal and 

ina~itutional fra11ework for controlling technology tranafer in 

Nigeria. Next, I will preaent the acope and ••thods of evaluation 

of technology transfer agree•ents currently used in the National 

Office of Industrial Property. I ahall conclude by providing an 

outlook for the future expanaion of the activities of the National 

Of fie• and suggeating practical for•• of co-operation and exchange 

of infor•ation betveen various in1titution1 participating in the 

proceaa of preparation and evaluation of induatrial projecta with 

foreign technological inputa. 

In the aecond part ve ahall follow .. re prag•atic approach. 

I have oaked one of •y of ficera vho 11 directly involved in evalua-

ting technology agreement• - ttr. Abubakar to preaent a ca•• atudy 

ao that you 11ay ••• the practical application of the evaluation 

aethoda oto be outlined in the first part. 

... /3 
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II. LEGAL AND INSTITUTIONAL FRAMEWORK FOR CONTROLLING TECtfiOLOGY 
TRANSFER IN NIGERIA 

1. Rationale for govern•ent intervention in the area of 
technology transfer 

In viev of the fact that aome people conaider that contractual 

arrangements for the cc~uiaition of foreign technology should be left 

excluaiv•ly for the private contracting partiea, let me dwell a little 

more on the rationale for govern•ent intervention in thia area. Two 

main groupa of reaaona provide the rationale for Government interventi 

in the technology field. Firatly, given the fact that technology 

ia being 1old and purchaaed in very imperfect marketa, intervention 

ia juatified in order to minimiae the miaallocation of resources that 

resulta from monopoly pricing, and from diacriminatory and restrictive 

ou1inea1 practices. Secondly, aa a consequence of the imperfect 

appropriability which choracteriaea the knowledge creation process1 

there is a built-in tendency for the ayatem to allocate leaa than the 

optimal amount of reaourcea to the creation of nev technology. These 
• 

two reasons amongst others reflect a need for alternative ~aya of 

Government regulation deaigned to Lriny the economic 1y1tem somewhat 

cloaer to an opti11al poaition. 

With respect to •arket imperfectiona, research vork of recent 

years has shown that the liat of reatrictive buaineaa practice• ia· 

quite 1ub1tantial, ranging from diacriminatory royalty ratea to 

purcha1e tie-in clauaea dealing with capital equipment and raw materia 

and paaaing t~rough export reatriction1 and free grant-back of 

adaptive know-how to the original licensor. 

• •• /4 
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During the recent years, a nuaber of developing countries have sought 

to counteract some of those restrictive business practices, through 

the creation of Government agencies responsible for the examiniation 

and approval of technclogy contracts signed by private parties. Thar 

is no question that in an area so much affected by oligopolistic and 

monopolistic practices, a public screening mechanism of some sort 

would be useful in redressing the unequitable business practices. 

The solution that emerged in this country after several years of hard 

work and consultations with such vell meaning organizations as UNIDO, 

UNCTAD, the ECA, is the establishment of the National Of ficc of 

Industrial Propc:ty in 197~, to regulate the terms and conditions for 

acquiring foreign tech~ology. Similarly in many other developing 

countries, rogardlesa of whether special legislation regulating in-fl 1 

of technology has been introduced or not, national registries for 

regulation of transfer of technology have been created or going to be 

created. 

2. Legal framework and the functions of NOI~ 

Let me turn now to the experience of Nigeria with respect to the 

regulation of technology transfer. Aa I Mentioned already, the major 

breakthrough in that field took place in 1979, with the establishment 

of the National Office of Induatrial Property by Act No. 70 of 1979 

in the Federal Ministry of Industries as a mechanism to regulate 

technology transfer in NigeJia. With the creation of a Federal 

Ministry of Science and Technology in the post adminiatration, whose 

.functiona include the pro11otion and adminiatration of technology 

transfer programmes, 
••. /5 
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Mr • President tran1ferred the National Office in May, 1980 fro• 

the Federal Hini1try of Induatriea to the Nev "iniatry aa t~~ 

1uperviaing Hiniatry. The National Office of Induatrial Property 

ia one of the main in1trument1 to carry out the Nigerian Technologicc 

Policy; vhich in turn is a ba1ic expreasion of the overall develop~•r. 

policy of the Federal Government. Nigerian Technological Policy 

has several go~l• that are being considered vhen a tranafer of 

technology agreement i1 being analyaed. The principal goals of 

th••• technological policiea to be achieved are the folloving1-

(i) To encourage the flow of technology into the country 

in order to strengthen the industrial developmentJ 

(ii) To encourage domeatic enterpri••• to acquire foreign 

technologi•• that •ay be auitable to the indigenoua 

requirements In thia aenae, it ia conaidered particular!) 

important that the technology contributes to the creation 

of employment to fully uae Nigerian labour fe:~••I 

(iii) To aaaiat Nigerian enterpri1e1 in the aelection of 

foreign TechnologyJ 

(iv) To 1trengthen the negotiating capacity of Nigerian• 

10 that they may obtain the appropriate technology they 

need, at tha •eat term• and conditi~na, e1pecially 

concerning the price; 

(v) To achieve a •ore efficient proce11 for a rapid ab1urption 

and a11i•ilation of foreign technology by Nigerian 

technician11 

••• /6 
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(vi) To properly adapt foreign technolo2iea to the 

(vii) To gradually develop local technologiea; 

(viii) To encourage future exportation of the locally 

developed technologiea to other markets, especially 

thoae of the neighbouring countries. 

5. The National Office of Induatrial Property aa a regulatory body 

is ai•ed at auperviaing the aelection and acquisition of foreign 

technology, as well as the for•• in which the 'acquisition is 

materialized, vhile at the aa•e ti•• encouraging the most efficient 

uae of the technology ao obtained for the benefit of the national 

economy. Hore specifically, the function• of the Office include:-

(a) the encourag .. ent of a •ore efficient proceaa for 

the identification and aelection of foreing technology; 

(b) the developaent of the negotiating skill• of Nigerians 

vith a viev to enauring the acquirement of the beat 

contrGctual ter .. anti condition• by.Nigerian partner• 

entering into ••Y oontraeta or agre .. ent for the 

tranafer of foreign technology1 

(c) the provision of a .. re efficient proceaa for the 

adaptation of !•ported technology1 

(d) the regiatration of all exiating and new contract• 

or agreement• entered into for the tranafer of foreign 

technology to Nigerian partnera. 

•.• /7 
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III. SCOPE Ate> METHODS OF EVALUATION OF TECHNOLOGY TRANSFER 
AGREEMENTS USED IN THE NOIP 

1. Trp•• of asr••••nta being evaluated and regiatered by NOIP 

6. A transfer of technology contract is a legally binding instrument 

It contains the will of the parties thereof. It ia, properly speaking 

an agreement reached among tvo partiea1 the aupplier or tranaferor 

and the recipient or tranaferee. 

The contract may be •••n aa a legal document. But it ia also 

the vay in vhich a commercial transaction took place. The contract 

is a unity in itaelf. At firat the analyaia ahould try to claasify 

r~ the contract into one or aeveral categories eatabliahed in Section 4(d 

of the Act No. 70. Thea• categories ares 

l 
I 
I • 
I 
I 

{i) the uae of the trade-marks, 

(ii) the right to use patented invention•, 

(iii) the supply of technical expertise in the form of the 

preparation of plans, diagrams, operating •anuals or 

any other forms of technical asaistance of any description 

vhataoever, 

(iv) the supply of basic or detailed engineering, 

(v) the aupply of machinery and plant, and 

(vi) the provision of operating staff or aanagerial 

assistance ~nd the training of per•onnel. 

I This is a very important taak to be executed because the 

I contracts should be treated and analysed in a different manner 

I 
in accordance with its nature. 

••• /8 
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It happ•n• v•ry fr•quently that a single contract could cov•r 

l.v .••• - -- -~ &L ___ --~----'-- ---~!---~ J- ~--~::~A C--ra.&. typea 0 I llU::le \OQ ,.~U.I. .1.W• IUWll 1..1.\lllW.., .I.II .,, ... ~.I.VII '"Te 1 v• 

instance, a contract for the authorisation to use a trade-mark 

frequently involves alao the supply of technical know-how or technic 

aaaiatance. 

2. General criteria used for the evaluation of 
technology tranafer agreement 

In viev of the acarcity of time it vould be difficult for me 

to conduct detailed preaentatior. of the evaluation techniques opplie 

to each type of technology tranafer agreement. I vould rather attem 

,.. to outline generall rulea and procedure• used by the National Office 

and point out the moat important aapecta ~f the evaluation process. 

I 
I 

·I 
I 
I 
I 
I 

The overall purpose of the evaluation once the contract has 

been classified ia to carry out a social coat benefit analysis to 

be able to get to the final conclusion about if the co111111ercial 

transaction involved in the agre .. ent do comply vith the goals of 

the Nigerian Technological Policy. 

To be able to realise the ao-called social coat benefit analysi! 

NOIP examines the agreement under three different points of views 

the legal, econo•ic and techniccl ~pproach. Each of these different 

analy1i1 ia being done ·by highly experienced and trained personnel 

and in a very careful manner. 

So•• of the criteria that •u•t be uaed to peroform the social 

coat benefit analyaia ares 

a) Type and nature of the technology to be tranaferr•d. 

Special reference haa to be •ade concerning.a 

••• /9 
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a) The royalty payment• {coat of the Technology)& 

b) The way in which the agree•ent conttibute1 to the improvemen 

of notional technological capabilities. 

c) The existing relationship among the partie1 

involved, i.e. a parent-subsidiary agreement. 

e) Tne other contributions or diaadvanta9e1 of the 

a~reement in the light of the national interest. 

3. Novelty and availability of technology in Nigeria 

According to the Section 6 {2) {a)1 

Director {of ~OIP) shall not register ~ any contract or agreements 

"where its purpos& is the transfer of technology 

freely available in Nigeria." 

This provi~ion means that the NOIP should not accept those 

agreements itt which the transferor ia trying to sell a technology 

that may be obtained without a payment, for in1tance, in a technical 

book, because it is a well-known process that ha1 been applied for 

many years. Thia section must be applied, and the contract rejected 

by NOIP whens 

i) The acepe of the agre•••nt is the exploitation of a 

patented invention but the patent haa alr3ady expired 

and then i1 no longer valid in Nigeria. 

Frequently, patent licence1 also cover know-how. In that case, 

the NOIP is expected to obtain from the parties an amend•ent of the 

agreement and a reduction of royalty payments to aupreaa the granting 

of the u1e of the null and void patent and outhori1• only the 1upply 

of the technical know-how. 
• •• /10 
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ii) lt referes to foreign technical know-how that a local 

rese~rd: institute or univer~i ty mQy provia• tQ the 

Nigerian enterprise at a lower coat or freely. 

iii) It involves technical knowledge that any Nigerian 

technician could provide. 

4. The price of technology 

~J-
Section £{2) (b) of the Derace No. 70 stipulates that 

Director shall not register the agreement: 

"~here the price or ~ther valuable consideration 

therefore is not commensurate with the technology 

ccquired or to be acquired.• 

Without any doubt this is the most important provision omon~ 

Section 6 and among the law itaelf. It calls for th• economic 

analysis of the royalty payments includeJin the agreement. 

The question of payments, involved in transfer of technology 

agreements depend .heavily on the technolo~y that is going to be 

supplied, the technical asaistance required to aupport the transfer-

re•'• octivitiea, or the degree of complexity of the patent, or the 

prestige of the trademark that are going to be u1•. 

Although there are not ~enoral rules concernlng the adequate 

level of payments but neverthlesa, there are some good rules to bo 

taken into account where a tranafer of technology agreement i1 going 

to be cnaliaed. 
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The rules are the follovinga-

i) It ia very important that the baa• and the for•ula.to 

calculate royalty payment• ia clearly apecified in the 

contract. The peraon that ia analyaing th• agreement 

usually d .. anda any aexplanation needed fro• the partiea 01 

to very clearly understand all the payment• involved in the 

agreement. Wide and open formulaf to calculate payments 

muat be rejected. 

ii) It is very imoortant that the contract clearly proviJes 

that Nigerian taxea due on royaltiea are the reaponaibility 

of the transferor. When the contract eatabliahea all tax•• 

to be paid by the transfer•• it ia being rejected. 

iii) Calculation ia being done by NOIP considering the total 

flov of payments involved in the contract, including 

a) 

b) 

c) 

d) 

thoae to cover technical aervicea or technical aaaiatance. 

To determine the total flov of pay•enta involved 

in a tranafer of technology agre .. ent, the following. 

aapecta are con1idered1 

The for• and ti•• in vhich the pay•enta are going 

to take place. 

Projected volume of aalea or production during the 

term of the contra~t; 

The duration of the agreement1 

The ottw apecific payments involved, for inatance, the 

ones related to the visit of technical peraonnel co•ing 

from the transferor'• plant1 ••• /12 



----

I 
( 

I 
I 
I 
I 

' 
• 

I 
f . 

I 
I 
I 
I 

' 

10. 

- 12 -

e) The date• when payment• ahould take place. 

Once NOIP haa the total flov of pay~ents already calculated, 

the firat atep of econo111ic evaluation has been completed. UOIP hes 

then the "coat• of the technology~ 

Nov NOIP carefully analiaes •the benefit" that the ~grcement 

1hall bring to the Nigerian enterprise (recipient party) and to 

the national economy. .... 
How to e1tabliah the contribution of a concrete technology 

as '1uch'? 
..... 

How t~ define the "real• price of the technology end 

it'• "aocial" value? 

To anawer thoae questions the following has to be donea 

i) To establiah tho "on-going" international price 

of that technology; 

ii) To eatobliah the price of aimilar technolo~ies 

acquired by Nigerian enterprises. 

iii) To take into ccn1ideration the rate of royalty 

payments in the ind~1trial aector concerned. 

iv) To eatobliah the impact of royalty payment• on the profits 

of the Nigerian enterpriae (recipient party). 

With all theae el•••nta put together, NOIP has a tentat~ve 

picture of the "value• of the technology in term• of •private 

economy• aa au~ • 

5. Social value of technology 

Concerning the •aocial• value of the technology, the following 

element• are taken into conaideration1-

••• /13 
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i) The i:nportance of the technolo~y agreement for the 

national econom1, considering specially the industrial 

sector involved. It is a rather different situation 

to tha production of "capital goods• than when it is going 

to be applied to manufactured "cosmetics•. A diff•~ent 

treatment ahould be given to thoae contracta. 

ii) If th~ products to ~e ~ode are "consumption• goods or 
. 

industrial imputs. 

A~ain it is i~portar.t to support the induatrialisotion 

;:>.:.·oc~:ss of ·~ha country and to iJive priority to traoae 

a~r~cment~ that contribute to o~tain that purpose. 

iii) If t~e ~roducti~n of goods locally will substitute 

i:-2ported items. 

iv) If tho product• to be Qade wit~ the technology involved 

ore goin~ to be OX?o:ted. 

v) If a new plant is going to be built up. 

vi) If now job1 ore going to be created. 

vii) If the product1 to be manufactured are going to enhance 

the living st~ndards of Nigerian ~eople. 

vtii) If th, establiahment of the ?lant is not going to pollute 

th~ otmoaphere or the weather. 

Lx) If tha new industrial activity ia not going to aubatitute 

H!gorian products alroady being manufactured and with 

~ood quality, because of it1 foreign origin, without 

any benefit for the country's national econo•y. 
• •• /1-4 
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The•• are ao•• of the questions th~t NOIP'a ataff ahould 

anaver vhen analyaing a technology transfer agreement. 

In order to determine if the payments involved are ~ppropriate, 

:a. l- --------··a.- ----.1-- a.L-- _., .a.L- ----- -• •---•-• --·.&. L---~!.&. .. • ......... eev& 7 •V •-.&llW ...... '1111 • .... e•UflW VI •V'-.&U.& 'WV•' L UWllW I.&. L 

analy111•, and to co11pare the •coata• (royalties to be paid, and other 

burdens) vith the •benefita• the agreement should bring to the 

country. Aa a 11atter of principle, NOIP ~iacouragea the whole 

concept of •iniau• royalty paymenta becauaw it involvea a burden on 

the developm~nt of th• contract and also providea to the liconsor 

vith a guarantee of th• rec~ipt of a fixed amount independently of 

hia engag .. ent in the aucceaaful development of the contract nnd of 

the performance of the technology transferred. Although the basis 

of the ca!culation of royaltiea are generally net sales, in some 

inatancea, NOIP haa changed net aalea in the contract into other basis 

de .. ed llOre adequate to reflect the interest of the licenaee and tho 

needa of the econo•y. Such baala include local value added, expor~ 
or profita. Such a flexible approach haa proved useful for a country 

in our atage of development. 

IV. ASSESSHENT OF THE RECENT EXPERIENCE ANO THE RESULTS OF NOIP 
INTERVENTION 

Although the National Office of Induatrial Property r•ached 

ita operational atage only tovarda the end of 1982 ao•• concrete 

reaul~• are already viaible. Since that time approximately, 250 

contr~cta have been evaluated. The concrete achievement• can be 

related in the firat inatance to the decreaaing of pay••nta for 

technology acquired by Nigerian enterpriaea. • •• /15 
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The intervention of NOIP contributed also to the ahortening of 

• I 
limits necessary for the proper aaaimilation of imported technology= 

I by the local partner. So•• other effects are difficult to meo~ure 

-I in financial terms but they are of ut•oat il'llJ)ortanc~ fo~ acnieving 

I 
full advantage• fro• technology transfer in the long r~n. These 

are related •ostly to the eli•ination of the various restrictive 

I cla·.1s1Ja found in technology agreements pt'esented for NOtP' s approval. 

I Most often theae are liaitations to exports, tie-in (louses and the 

failure to observe reciprocity in rights ond duties • ... 
"13. It has to be pointed out ln that resps~t +hat Nigeria~ companies 

I are often seeking HOIP'a guidance and assistance at the stage whan 

I 
the agreement with foreign partner ia bein9 negotiated. Thia ~roves 

to be most effective in view of the limited ne~otiating capabilities 

I of the Nigerian enterpreneura in the area of technology transfer. 

I 
1~. 

V. FUTURE DEVELOPHENTS 

It is gratifying to note that the objectivea which had been 

I aet by the Federal Governaent in introducing the mecauros to regulate 
,-

I the acquiaition of foreign technology have to a large degree been 

met in apite of the relatively ahort exiatence of the Offlco. In 

I the firat place, the eatabliah•ent of the ~ffice had made it possible 

I to know the na+ure of technology flov, the countries of origin and 

I 
the aectora for vhich the imported technology ia intended. Thia 

knowledge ha1 contributed 1ignificantly tovarda the identification of 

I priority aector1 and the adoption of measures to pro•ot• technology 

' 
innovation•. It i• to be ••nti~n•d too that the work of the Office 

in giving guidance in the wording of contracta/agree•ent1 haa been 

!~und ~fu!_ ~-!_~•t companies and orgoniz~~~...!!. aeen in the fact ·..f~ 



I 
I - 16 -

:vbseq~ent C9~trocta rrora thuse orgar.iaation have been i11proving 

I in their form and tending to ensure a balance betve•n the righta 

I and obligations of the partners and greater clarity in their 

I 
definition. In vi•~ of the above the regulatory futt~tion of 

• NOIP should be further stren9thened. In the near future, however, 

I nev areaa of NOIP's activities will ;cin iQcortcncc. In the first 

I 
place close contacts with Nigerian enterp~iaes vhich ore planning 

or are already engaged ir. the negotiations of technology agreements 

I are being oa~abli~hed. In an effort to further improve the 

I~ 
negotiating capacities of ~igerion enterprises, the Office is 

currenily ~~~king on the suidelines to 9uide enterpreneura while 

IJ negotiating technology agreements with their foreign partners • 

. I Such guidelines vill also greatly enhance the quality of technology 

u 
agreements that are submitted to the Office for registration. furthe 

•activities in that field include apeciolised workahopa on negotictin 

I technology agreements at the enterprise level. NaIP else plans 

I to laneh regular publicotion for the Nigerian enterpriaea ai~•d at 

1t~enghtening their negotiating capabilities and ••r~ effective 

I utlliration of imported technology. 

I 15. The regiatration of technology agree•ent1 1hould be merely treated 

I 
aa th• be~inning of technoloQy transfer process. The most important 

stag• come& later vnen the foreign technolo~y ls being properly 

I assimilated by the Ni~erian Dartr.er. Therefore, NOIP will further 

I 
extend ita function& toward& continuous ~onltoring of the implemen-

tation of technology agreem4nts being registered. 

' 
• •• /17 
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16. In the recent period, 1ubatantial 

I 
I 
I 
I 

• 
I 
.I 
I 
I 
I 
f 17. 

I 
I 
I 
I 

technology transfer regulation vithin the framevork of Nigerian 

Science and Technology Policy. Since the 1ub1tantial 1hare of 

technology tran1fer agre .. enta involve• foreign equity participation 

there la a definite need for co-ordination of policie1 and the 

activitiea of relevant govern•ent agenciea in these •two inter-relat< 

areas. In the long run, technology acqoiaition should contribute 

to the expansion of •anufactured exports from Nigeria. At the moment 

the Nigerian enterprises buying foreign technology are almost 

entirely oriented tovards satisfying local demand. A definite step 

should be taken by the various government agencies and institutions 

in colloboration with NOIP in order to expand manufactured exports 

based on acquired technology. Thia in turn will lead to the 

improv .. ent of the balance of payments •rd: ts~ i• -"• i.ll'••••••••l 

ef 2'!s Lil•••• 1f ~ t 1ntit related to the transfer of technology 

prograane. 

VI. INTERNATIONAL CO-OPERATION 

Hy presentation would not be co•plete without outlining the role 

of international co-operation Gt10ng developing countries and the 

assistance provided by the United Nations Induatrial Development 

Organixation (UNIDO) for the eatabliahment of the National Of fic• 

of Induatrial Property. In thia connection, I vish to mention that 

UNIDO ha• provided i .. ense a11iatance toward• the eatabliahment and 

effective functioning of the Office. 
• •• /18 
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This year alone, UNIDO has provided-five foreign expert• fro• 
I 
I similar of rlcea in other developing countriea to aaaiat in the 

I training of the newly recruited staff. It may be mentioned here 

that even at this moment, one of the UNIDO experts ~from Poland 

I is with us. The Office has found the contribution• of the•• experts 

I extremely useful. The regulatory function• of the National Office 

I 
I 
I:. 

I 
I 
I 
1· 

I 
I 
I 
I 

' 

of Industrial Property are being aubatantially enhanced through 

training programmes, publications on licensing mottera, and acceaa 

to external aource of information liko UNIDO Technological Informatior 

Exchange System (TIES) and bi-lateral co-operation achemea vith 

similar Offices in other countries. 

VII. CONCLUDING .REMARKS 

18. I would like to conclude my presentation by offering specific 

su~~estiona for poasi~le co-operation between the National Office 
• 

of Industrial Property and institution• you represent. Since we 

are going to be involved in the evaluation of industrial project 

although looking on different aides there is a room for exchange 

of eKperience and results of analyse• conducted. I would therefore, 

suggeat that while evaluating induatrial project• involving 

acquisition of foreign technology, you ahall make an enquiry whether 

relevant agree~•nt haa been already regiatered or aubmitted for 

registration to the NOIP. 

may prove useful for the 

we ahall make neceasary 

In auch caaea the re1ult1 of our analysis 

evaluation of the entire project. In turn~ 

arrangement• for usinf;,ur purpoaea the .,.. 
result• of evaluation conducted by your institutions. The co-operatic 

and excahange of experience aaay have more , Jeneral oharacter and 

e11compaas methodology and techniques applieJ for evaluation. • •• /19 
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In that respect, I would like to emphasize that you are always 

welcomed in the National Off ice of Induatrial Property. 
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ANNEX 3: Guest lecture: 

Case Study of Evaluation and Registration of 

·rechnology Transfer Agreements 
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":'~:~:::<~ !~tL ASSI S'I'AIU~~-: /,l~i:El~i-.::.t:·: - ~~-·~-·ui..:r~:r: ~:/-!-!::~:~ 
Il1'fiJ'<f1t.'rICNAL L!f.:ITED Af!b i!f;;sA co:rn!o:TAL 
tn:!Tt.D tc:-11 OF u .Y.. t.Nb HANSA {N!r.L\IA) lTn 

Han5a International' Limited i~ a United r:ingdo!a bused 

f;.u1l•er rroducls and plastics Kanuf~tC tur ing Compw;.y. IIa:1sa 

Continental is its wholly-o't.ned sutsidic.iry also L~sed in 

U.i:. It ~a~ in it:.; po.ssession some of Ifansa Int.:?rnutionnl 's 

know-bow in the rnanu facture of pl as lies <.tr1'i rubber prc·.!uc t~ . 

The tv:o constitute the lie ens or under tLc nuove ci(.Teem~n t. 

Fa.nsJ (Hit.;:eria) Limi tee is a private joint-venture 

enterprise incorporated in Nigtria with 51~ Foreitn ~apit31 

and 49>~ Loc~l Capital. l!cinsa (Nigeria) Limited entered int•J 

separ~ te aGreement, with both lions a I11tt:rnationL:.l Liu.i ted ~cd 

!:ar.5Li C0ntinerite:l Limited under which both st.all .suu ly it ..,, it~ 

:-,11 infori:.ation processes and inver.tions to(,etl1t-r wi tl1 the S<:l· 

rights to manufacture and deal in vorious ruliber product; &r·' 

plastic!>. Hansa International on i t.s own ar.d tt1rot:bh it:; 

Fubs idiary (Ilansa Continental), following the date of the 

ar,re~Ii:C::nt crc.nt to Hansa (Nigeria) Limitr:!d i·ei.::istcrec!. user 

ri.:...,bt.s ir! respect of Tro.de ?-~arks and Rei.:,istt!red De::,ioir:. Tl!t:· 

trian[,le l>elo'-"' dqJi.~ts the know-ho"' supi.;ly i.iattt>rn:_;. 

Con ti t"it·r. tnl Hans a In tc·rr1~ ti or. ;-i 1 

parent company 
(HC) (HI) 

of Hansa nal. 

I 
U· K t} I fJ #? 

-~~ /~' tJ\' 
~\ I;; {h' 
~0. I :j ... ' (J ..... 

.1--t ( ) 
y~\ !/i . ,, 

I l' \',..-
1.~, f../ 

<c'' 
~ 

(JIN) li<,r.. a (Iii._,. ) Ltd 

NtG·ER1A ~ 1 ;'. E.f1U1 ly - :r:-1n~: ;, Tri t.~::·-

n <:1 l 1 <m n 1 , 

1,9;£ I.r,r.; 1 C'>rd t :11 
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.. 1:c ... ·t:mt:11t bet.wel?n Han~;a Inlern.:. tiun;.il arid lLmsa 

• 

Cor1ti11•·rital U. I\. 

Thi:! ui~reement b~tween Hansa (IU~~rla) L1rni ted and Hansa 

.:ootin._·ntal draws e(!11a] fees to that between the forml!r and 

iL~n.s<:.i Internation:il. 

In cor1~ideration of the licensed know-how information and 

11ti1er grante Hansa (Uigeria) Limited is obliged to 111ake the 

following payments:-

(i) 45,·, royalty on P.B.T 

(ii ) 27, on net turn over for use of Industrial Propi:rty iUe;h t:.;. 

(1li) 4:,0 buyinr; co1:.ruission on f.o.b. invoice price on raw 

ma.te r12 ls. 

(iv) ~;ettle all forms of insurance, freight and registration 

char~es incured in the process of implementing the ar;re•:111r::1 

: :nder the second agreement, with Hansa Continental, Ham;a 

(:~i;;eria) Limited i~; also obliged to mul<e exactly tilt: san.e 

From the attached fees ca.pitalization sheet, thi: two sets 

of payments contitute 8% each of licensor's profit. And since 

lJoth sets of payments are made against the same financial f lgure 

of the licensee, the aggregate payment becomes 16%. Given the 

licensee's discounted profit figure M13,666,070 the licensors 

share of it is N2,186,912. On its raw material import avar~ge 

c i 1:ure of w10,ooo,ooo, 47' buying commission due to the 1 ic1~nsor 

<.u1.~;ti lutl::' W400,000. By the time other ctnrgt's on in:;ur;1Bce, 

/r··i 1r,ht, n~p: i str:iti vn fees, and training of 1 ts p~rsornwl cll't! 

1, 1h·r1 ir1 to con~ideration, the total co1nmitrnent r.innurjlly at the 

in .t ir.!•'t• of the licensor would amount to W4,CJOO,OOO. 
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The two :.1.::,rt.;c....ut-nts .provide t!1CJ.t all p<.i.~'ffi•:'nts due to Ihn!><1 

Internr~tional Limited shall be frPe of "Withholding Clurr;r·:..> 11 

"taxes" and "·l~·i11ctions wli3.tsoevc:r 11
• This is L~cause ILtn~a 

TnternJ.tion:.il shall pay same in U.K. How1.:v~r if it, is r~· ~e!;s :1· 

to do so ti::e aereement obliged Hansa (lligeria) Lirni tt!(i t. . .~ttl. 

such payments on its own • 

The first ac,reement entered Ly H.:rnsa (Nigeria) Li mi b~J 

'1nd. Hansa Intern::i.tional of U.K. was twenty two years ago, for 

two er~ual terms of ten years each. The present one is the tli i 1·, 

Lluri ne these periods. from Hansa (Nigeria Lir.1i ted Is I'f:Cor~h, 

the n:-ttional content (Value Added) of its products grf>w by :::. .• 

Its row material import figure grew by 300;~, while its .:•xrort 

f i,sure re111ains at zero. 

As provided for in the two agreements, the governi~e ldw 

of tLe 3greements shall be the law of England. Despute sli:.111 

dccorriinr,ly be settled in U.K. in accordance with the 

;:irbi trt1 l.ion law c.f England. 

The agreements made no provision for the follnwiric cl<1u~;.~:;: 

(i) Clause warranting the licensed in.formation proces::;es. 

(11) a training programme clause geared towards tht'? developm••nl 

of the skills of Nigerja. 

(iii) a researcr. and development programme geared towar,fa the 

dPvelopment of local row materi~ls. 

'/. , 1 :-:r:Oi·:i·i>:iJ! i,\TTON~; IW tlOTP 

::t.i1 1ul<JtE.-d above and the non-incl11.sion of srJrLP v1.l;1l one~1, \l•)uld 
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··:.:ilibr~ of staff, and duratio~1 of the such tr<iinir<:>. 

Lia-: t r1 rc!:H.>c.1rch and development clause geared to1.1r:;nL 
~ . 
l- l 1 t.: 

L:V•·lop1.1t-r1t of 1oceil raw ;ne:terLi.ls be incl11<Jed i ntr. t ~ ,. 

-'; r•T1i1t:nt i11 view uf the fact tk:.!t sub~t':li:ti::il 1- •J t ,,( 

.• t .. L ;naterL:ils woul<i Le product-'.d loc;Jlly. 

(d) tt •.• t i. clau::.e e;r;=inting royalty free iniprcve111t~nt:...; to th1:: 

licer.si.;t: he incorporated with +he agreement i ri Vit!W ot' 

ttie changing nature of technology. 

The J•cu·ties to the agreements have acct:-.pted this u11d U,e 

.. u,,.,. U1rt-e rec.:>mmendat1ons at..ove. 

(.~) ti1(· ofCici:: further rPcommendt~d th:.:t the two 01!'.1'et·111t .. nt~; t.E: 

J>l" iduc; t::; .. 111<.l plastics rel.ipt.:cti V•'l y. 

I.I. d, both 1·roce:->:;es i11vJlv1.: tl.(· idt·r,ticul t t-·1~;.r1(d<11'.'/ 

l 
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(f) 

(g) 

5 

single set o! 

interveusion of the Office, half of the nearly M4 million 
• 

remitted has been saved. 

that all fees earned in Nigeria should be taxed according to 

the Nigerian tax Jaw. In the opinion of this Office Nigeria 

equally needs Foreign exchange through taxation just like U.K, 

The parties to the agreement had accepted this recom1;1end3tion 

that the duration or the agreement be reduced from 10 to 

2i years, since from records available, the durations 
l 

(1962-83) played little role in getting the technol.ogy aJapte' 

in Nigeria. The parties to the agreement liad acre~d to the 

reduction of the term of the agreement but not to 2~ ye<:Jr;; in 

view of recommendations under a, b, c and d above. According 

to them, a period of five years is needer1. A t~rm of 5 yea r!3 

therefore was approved for the agreement. 

(h) that the law governing the agreement as well as despute 

arising thereof shall be the Nigeria law. Tl1is recor.1i•1endatlo1 

was accepted and effected accordingly • 

CONCUJ:J IONS 

From the foregoing it is evident ti.at forelgn Comp.:rnie~ 

typical of the ones under __ study, by down-playing the . . . 

relationships of parties to technology agreements and makine 

ambiguous provisions arc able to niaxtnifze.their remuneration 

to the detriment ot the local venture partners and the natiomi 

economy. For instance, the know-how to be supplied by the 

two licensors in question are vaguely stated as 11all 

information process and inventions together with the sole 

rieht to 111anufeicture and deal in v.:irious rubber produc.:ts" 

and "plas+:icz "·The &ubsidiary Company and the par~nt f irrn 

under this ar·nrneeruent also assumed distinct idtrntities 

tberety justifying the remuneration attacht<d t<> tlie two 

agret~ments. 
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...:as ablt?: to detcrmiue 

tLe Cl•ntr,_idiction and ambiguities in the said agret:uumts and 

c.tcconl ingly called for tlieir merger and ammendment. After a 

series of consultation with the representatives of the Companies 

concerned, the agre~rnents were merged and amend. l and approved 
some foreign exchange 

• thereliy saving Lin the tune of 112 ·million, in addition to the 

adec~~te protection made for the licensee · 

Bedrine; in mind that from a single agreernent this Off ice 
country 

could save N2 million, theL3ught to have lost millions of naira 

in for•Jign exchange to foreign Comr;anies before it was recently 
the 

estsbli~hed. FurthermoreLOffice was able to get stringent 

x~rovi='>ions such as those reLarding ~mpply of raw materials, 

coverr1ir1g laws and durution of the agreement relc. x.~d, This, with 

the incorporation of research and development, and training 

r·rogr.::wunes geard towards the development of local raw mater i:1 l ~ 

.:ind tLt:' entt"rprise's personn«!l would enhence the adaptability 

and profitability of the venture for the larger benefit of tl1e 

t:conomy. 

At this juncture it is safe to say that, while technology 

transfer Agreements can be a vehicle through which a country 

could baw~ immediate access to advance means of production anu 

cor.tcol over ::.uch m~ans, it requires a regulatory role such as th1.1 

-
play~d by NOIP to make the achievement of this noble goal a 

reality. The establishment ot NOIP is thus an important step 
the 

inlquest for technological and industrial take-o!f by the country. 
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r?;'.:.) C..\FI1'ALI.-::..Trc:; :3HEET 

1979 I 1980 - T-~--1 ?S-1 

Discount Factor 1.46 I 1.33 I 1.21 

-

I :let Prof1 t 2.051.000 I 1,817.000 3.700.000 
Net Sales 5.013.000 9.212.000 10.aoo.000 

I :::wv Sales 713181980,000 12.251.960 

I 
1310681000 

Y.?V Profit 2,994,460,000 I 2,416,610 4,477,000 

ENPV Sales 
63,718,940 
ENPV Sales 
ENPV Profit 
13,668,070 

PBT ~ ~'PV Profit 
4% royalty 55 

• - 24,851,036.36 
24,851,036 x 4 • 994,041.45 • R1 

1~ 

- - -
1982 

1.1 

1.aoo.000 
14,800,000 
16.280.000 
1,980,000 

2% on net tum-over • ENPV Sales x 2 • 63,718,940 x 2 • 
ml! 1m 1,274,378.80 • R2 

-· 
TTF ,. PBT = PBT 
~ ffi'R2 

24,8~,036.36 s 10.96 
2,2 ,420.25 

= 

LSEP = 1 = 1 
T+!TF •1-1 .-9-6 

,. 0.08 

) • 2_q? = 1 - LSEP • 1 - 0.08 = ,;2 

-· - (·-~-·· .... -, -. : r-
. .. I 

- . r ...... . ··- r __ ..... --··1 r·· --·-

- - - - -i4 

I 1983 

I 1.0 

1.aoo.000 
14.800.000 
14.800.000 
1,aoo,000 

-·--- r .... .... r .. 

_J 
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ANNEX 4: Guest lecture: 
"Sources and Qual 1 ty of Data for Demand 

Forecasting in Nigeri~' 

given by guest lecturer: 
Mr. G. K. AJAYI, Chief Economist, Nigerian 

Industrial Development Bank Limited (NIDB) 
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SOURCES AND QUALITY OF DATA Fat DEMAND 
FORECASTING IN NIGERIA 

I - IlJTRODUCTION 

The evaluation of an industrial project consists of 

three broad aspects - technical, financial and economic. 

While these three areas do not fully exhaust all the issues 

involved in project analysis, they are the major ones in which 

the others are usually subsumed. 

Technical appraisal considers the technical and 

engineering feasibility and soundness of the project 

concerning itself only with the availability, and supply at 

competitive prices, of all the physical facilities needed to 

make the project a reality. Such facilities include land, 

basic infrastructure, raw materials, machinery and equipment 

and technical skill. The primary focus of financial appraisal 

is on the financial viability of the project. It assesses 

the amount and sources of funds required to establish the 

project (balance sheet), relates costs to expected sales 

revenue to forecast profitability (profit and loss projections) 

and also examines the liquidity prospects of the project 

(cash flow analysis). As part of the financial appraisal 

exercise, market investigations have to be conducted to 

I determine the marketing prospects of the project. Economic 

analysis evaluates the worthwhileness of the project from 

I 

I 

' 

the viewpoint of the national economy particularly in relation 

to the basic er.onomic and social objectives of the country 

as a whole. 

My brief - highlighting the sources and quality of data 

for market evaluation - relate~ to a significant aspect of 

fi~ancial appraisal. As a matter of fact, demand forecasting 

represents the first step in the order of c~aluation of any 

project. Before putting much effort into the zppraisal of 

any project, an attempt must fir~;t he made to find out 
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whether its output can be sold. Much valuable time and effort 

must have been \\asted if after completing all the other d~tails 

of the appraisal, it is sadly discovered that the required 

market is either not there or is inadequate to accommodate 

even the minimur.i technical and economic scale of operatio::i. 

Issues of marketability of product and ,utput must, therefore, 

be resolved before embarking upon a cor.iprehe-nsive appraisal. 

II - STATISTICAL RF'.lUIREf.~ENTS FOR 
DE!,iAFD FOEF.-CASTINC}°Il! NIGE!UA 

In an economy like Nigeria with a rather unstable 

investment climate, demand analysis can be very arduou3 and 

cumbersome. This is be.:::211~e for ar,y such analysis to be 

meaningful r::nd rclio.Llc, it r..~st er.:brnce a ...:ide variety of 

quantitative data as well as a host of qualitative information. 

However, the first nut to crack is a proper identification 

of the product of the projc~c as this will guide the analyst 

immensely in his quest for information. Dem~nd patterns often 

vary with the n~turc of products. 

Factors inf luencin3 the demand for consumer goods vary 

from those of interrr,ediate and capital goods. Even within 

each group, th<::'.re may be differences which are basic to 

demand projection. For example, consumer durables ar~1 non-

durables have factors that are common as well as others that 

are peculiar to each Grou~. A product that is light in 

relation to its value rray enjoy a national market owing to 

its relatively low trcin.~:>ortation cost whereas the one that 

is bulky in relatio~ to its value or fragile may have a 

more limited, locnl, Mnrket because cf hi~h transportation 

costE. It is al~o n0co~~ury to know for which income group 

the product is· r~ im~:r j ly menn t - low 1ncC"Jme, middle income 

or uppE:r income; ·.rural or urL·:in popul~.ttion; public or private 

sector. Th~ nn ture i:-i f t~:r~ prorl 1..1c:t wi 11 de tern.in(-' t,he 
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i. Quantitative data 

The most direct st:atistics fur" demand for2casting are 

the time series of physical quantities of local output and 

ii::ports of the product. Exports would have featured but for 

the fact that Nigeria scarcely exports any manufacturing 

product. Similarly variations in the stock of the product 

are relevant but could not be included for lack of information. 

Consumption (C) which is a proxy for actual or effective 

demand can be equated thus 

C = local output + imports - exports - stock increases 

bearing in mind that in the Nigerian context, 

only the first two may be necessary or 

available to work with. 

In the case of Nigeria with a local entrepreneurship 

characterised by high risk aversion and a high propensity 

to rush into areas where others have gone and succeeded, 

local production statistics must not be limited to only 

the past and preser.t but also include potential production. 

For exampl0, any deman~ forecasting in Nigeria for beer or 

soft drinks (where the number of projects undergoing implement a-

ti on and at the active planning stage are as large as, if 

not larger than, the number of existing ones) which is at 

the moment based on historical and present output would 

result in a grossly misleading supply gap. Any investment 

decision based on such analysis may end up in disaster. 

Another very es3ential numerical information is the 

one on the trend of prices for the product. Time series of 

prices for the product (for the period corresponding with 

that of physical production) are required. They should 

include ex-factory prices, whol~s8le prices, retail prices 

anrl (in the case of internationally traded products) free-on

t,oard ( f0t,) pr i1;es (for produc.. ts mennt fer r:xport) and 

crist - insurar1C8 - and - Jre il'h t ( r:i f) pr ir:r·s (for import-
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~ubstituting products). It should be nrted that price 

statistics are much more difficult to cttain than production 

and import statistics. 

Apart from production, import and price data, there may 

be need (depending un the nature of the product) to consider 

macro-economic data which also influence demand. These 

include national income, customs tariffs, excise duties, 

household budgets (rural or urban). Availability of su~h 

macro-economic data permits the use cf orre elaborate 

techr.iques of demand forecasting. 

ii. Non-Quanti ta-Give Data 

In a country like Nigeria with a rather unstable 

investment climate, demand estimation must go b0yond the 

analysis of numerical data to include all the qualitative 

factors prevailing in the environoent of the project. 

Depending on the direction of the swing of the ndtional 

economir, pendulum, the Government may prohibit or liberalise 

the importation of the product. Many projects were set up 

to produce building materials including cerarni.: sanitary 

wares in the country in response to large-sc3le import 

restrictions only to find the door widely opened to importation 

of building materials shortly after they began commerci~l 

operation. The reason for the import liberalisation was the 

need to facilitate the execution of the housin~ programme 

by the Civilian Admini~tration. Many such projects were 

hard hit until the oil glut nnd the re::sul tant .::i.usteri ty 

provided some relief. Demand analysis shoul1, therefore, 

examine the legislative an1 administr3tjve environment of 

the project nnct attempt to project likely trends in thRt 

rr:spc:ct. 

Similarly, any physical or political barriers to the 



. I • 

r 
I 
'[ 

'.1 ~ 

J 
ll 

-, 
I 
I 
• 
I ••.. ;= 

I 
·I 
-I 
I 
ir 

5 
• i .L · ''.kl-~ ~ta..."Hc ...... lo ~k ~·......i..·, 
~· l~ .\,I.{ ~ --- ------- / 

product t·J enjoy a m.-:i_rket r:1uc•: ·.-:iG.er than its locality even y 

such as crushed stonE s a:1d sandcrete slabs and rings for 

road construction, the political leaning cf the project 

owner in relation to the political party in power in the 

State or area must be considered. The line between politics 

and economics in Nigeria is often blurred. Despite a 

pressing economic need, a State Government may refuse to 

buy the products of a political opponent. 

The distribution and marketing strategy of the project 

concerned must also be examined. For example, even during 

the days of a serious beer shortage in the country, there 

was an NIDB-assisted brewery which found it difficult to 

sell all its output on account of its distribution strategy. 

While the o~her breweries would deliver to their dealers 

and also r::o]l.Pct empty bottles hack, that brewery insisted 

on its rlC'ilers taking delivery at the factory and returning 

L'rnpty Lio Lil(~~; on their own which most of i t5 dealers found 

very inconvenient. 

Qualitative information is vital to demand forecasting 

and should never be ignored. Despite the problem of 

quantification, it can be used to modify the quantitative 

results obtdined from numerical forecasting. Just as at 

the present in Nigeria, demand forecasting in certain 

industrial subsectors (like textiles, shoes and electronics) 

which ignore the effect of smuggling would lead to a wrong 

investment decision. 

III - SOURCES AND 'JUALITY OF' MARKET 
DATA TN NIGER TA 

Like some other devclopin~ 0conomies, Nigeria has a 

very w~a~ st~tlutical base. Almost all research activities 

are plag•1eri by the limi tcd qurrnt i ty ancl q1m li ty of available 

stati~ti~~. It is virtually im~ns~ihle for the market 

l 
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in t'Jr'1. 

7he studv of exist ins- in t'orr::aticn er rl<:<:k researci1, 

tap data from a wide vsriety of sources ~s fcll0~s: 

a. Official sources: Dat3 en !T:Jcr0-econc:,,ic irJ~rr..?..ti0~: 

such as national income, imports, ccnsu~er price indices 

a~d industrial P~cducticn by sub-sectors can be cbt3ined 

frcm the foll~wing offlci~l public~ticr.~: 

2. hnnual Ab~tr3~t cf StHti~tics (FCS). 

3. Di~est of St8tistics (FO~). 

4. Economic Indicators (ros). 

6. Economic and ~t~tistic2l Review (rosi. 

7. !ii;•cria' 3 Frincip;:il Ec0nNnic :rnd Fir.~nci:-,1 

IncHcators (C:entr::il hrnk cf iH:'.t:·ria, 

Research Dep3rtmcnt). 

8. qevicw of External Trade (FOS). 

g. Cnmposite Price Indices (FOS) • 

Official inforrr;~:ti nn on price3 arc l ':Ckin:"'. but clsta 

of Customs and ~xcise. 

Hl"JWE:Ver, u-,f~ use of cht8 frnr;i uff'icL1l ::;01ircr.?~ riu:i':nd~ 

cautiN1, Thf::' rJi: 0 .rct:: r:if r-r:·li;ibi1ity i~ u::u'1lly lrw. Freriuc11t 
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E 
r:io:r:ri'i'..:-: First [Jation-.d Developr1ent Flan, Stapler, wrote a 

boo~ on his experience of st2tistical handic3ps entitlerl 

E 
F lannin;.: ',· 1i thout Facts. The main problem is that the Fe•1er~ 1 --------------- -~-· .. 

ll cn.ilectirm such that w 1 other ~ody can venture into its areoi 

1 
of ~ur isdiction. For exar1ple, the Research Department of t~:e 

Cer.tral !i~~1i< Of r'igeri;: lJSCri t0 rrovicte v0ry USPful inform.:t ion 

I 
ct• ccn:;1n1E.T prices l.J!:t i l it wG.s forced tc stop by the ";overnrner.t. 

t. t-;c;,vcrr.ment i,P:f:r:~ie::;: !Jse_!'•..;l m"lrh--.:t 'lata can ::llso b.::i . ··----·--·--· -----·___.;....,,t_--·-

I 
d' ·1elor:!'!'1C:'.'1t fin:::ince instit1Jtiori:c:;. The Nip;erian Institute 

I -
I US€·f~Jl st11riies. The rEdoral Ir:stit:ite rf Inrlustrial Rc·se:ffr:h 

I 
!":'la.jor ri0vP.10pmer.t finow:• instituticns (DFis). The recc,r\~:.; 

'I 0f DFis are ind i sp1_msahl1! whr:n it cnrne::; tv 3s::;e.ssin@: potr:r.ti:::1 l 

I 
pr ·r1 11ctirm thrC'uv,h the pr0jects in their p ipi::,line. Thr> 

Industri~ 1 Di vision nf tl~e C:entr~! l r~ank !i.r:·se=lrch DepartN-:n t 

I 
~ 

;:i lso unrlf-:-rtnker; relevant sturl ies '11hi_ch the rlemand anal •.r;j t: 

'.vC 1Jld finrl useful. 
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wit~i ·:11 t.hr· lirnit;itir,r::; CJf rJfl'jr; i iJ :-.,t,11 i .t i1.;;, 
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v:::nt rlccur.ents in this ::re3 incll;n':? rec:: ~--erc:lE::,t n3d:·::T::O I 

enterprises and. the InrJustri<J.l Frofile of :!L:cri::i rrep"1rc'd 

bv Skcup (Consultants) for the Federal ~inistry rf Industrit:3. 

t0 obtain bf'th quantiV!tivc arl'.! riua1itati'10 dc:t::. H·:: :-:·!v 

neerl to survey cxistJn1'. entcrpri :se~ producir::" the p!'C'· l· 1ct 

to obt<.:1in dc;ta on ccpacity, output, ::;alu.o a'.·::l nr.Lc::>s ar.d r:r'r.-

qu.am:i tc.itive inforr:,01tion en c.onsur~.er feE:linr,:, r::::r':r::tirn" 

s tra t q:y :_:inrl f!f f ect 

cn«.ri ron:~.cn t. 1;/herE! 

of the 10~islative and economic 
producer~ is tr:/"'\ large fer ccrr.71 lc:tf· 

t.he rop11J<ltiori of cxi::tinr:_Lcc,rerar;c,· 

. . t . 
J.'.SSOC1.:~ , lr'ln of !'.Lq·ri-1 1

:; '·:h':l i'·J-:P-;-, ·.:r-;c1t in t'.ic•eric!, ICCJfl'~·~ ------- ··-· .. ,,,.. --··,-------....... --- __ .. _ 

::-.ol0cti0n. 
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the respondent. It also depends en the randomness of the 

sample selected. Considering the hig~ degree of non-response 

and false information, an initially random sample may result 

in information that is far from being representative and 

reliable. But surveys, by and large, yield st~tistics that 

are far move reliable than data deom existing documentation. 

CONCLUSION 

In the light of Nigeria's weak statistical base, only 

simple techniques of demand forecasting can at the moment 

be used. The Research Department of NIDB usually makes use 

of simple regression techniques for trend fitting and 

extrapolation to determine the supply gap. Nigeria has not 

yet reached a stage where advanced econometric models can he 

employed for demand estimation. A rec~nt attempt by my 

Department to forecast the demand for wheat flour by multiple 

regression ended in futility when the matrix determinant 

turned out to be zero owing to li~ear dependence among the 

variables involved. 

G. K. Ajayi 
NIDB Research Department 
1 Jth October, 198 3 
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ANNEX 5: Test for UNIDO Training Course: 

18 questions to be answered by the 

participants of the seminar 
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Test for UNIDO Tro.ining ;ourse 

Lagos, Nigeria - October 6, 1983 

1. ~hat is the difference between NPV and IRR, and indicate• 
how you could estimate the IRR graph~cally~ (Label all lines.) 

2. Indicate the three types of debt repayment schemes used, 
and des~ribe the difference between them? 

3. What is a •grace period~ and when is it anpropriate? 

4. To calculate the current Ratio, what •entries' must you use? 

5. W~at cost factors are considered in calculatinG •working capital'? 

Give an example of how it might be done • 

6. '!/hat •costs' are included in the U-TI DO defini ti~!1 of: 

Production Cost ? Fae tory Cos+~ <> Operating ~ost ? 

7. What do you need to know about costs to construct a 'break-even• 

chart ? Construct one, and label all lines. 

8. What kind of information do you need to know in order to prepare 
a manpower requirements table and the Estimate of production costs 

~. What is meant by •project life' and •plant life' and how ~ay they 

differ ? Where is each approriate to be used ? 

1 o. Describe 'inventory co.sti~g' by LI !"O and FI F'O methods ? 
~hich one would:maximizc the annunl profit ? overstate inventory ~ 

i1. What does it mean that 'inventory turnover' is 7 times? How was 
this calculated ? 

12. What does it: mean if •coJlections' are running 90 days? How 
was this dalculated ? 

13.. What kind of information would you need to know to determine if 
a prospective project had a m0rket ? Hovi would you treat the data 
(Methods of statistical an3lysi0) 

14. How would you handle the costi:; for land - if they are a lum~ sum ? 

- if they arc an annual rental ? How w~uld you depreciate them ? 
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15. 

16. 

17. 

Describe how the normal demand (bptimal allocation') is influenced 
by subsidies ? Indicate this effect graphically. 

Describe the mechanism of demand/supply of foreign exchange works 
to •self-regulate• in an economy with no artificial trade or mone
tary barriers ? 

What is the •shaddow wage rate• in the 'Little-Mirrlees• Method, 
what are its components, and how is it calculated ? 

18. A loan of Uaira 1 million at 14;& for 15 years, 3 years •grace' is 
given to a project. Calculate annual payment by •annuity• method? 
What is the interest payment in the first anj last years of the loan: 
(Note: Drawdowns: 1st yr=N250,000; 2nd yr=N500,000; 3rd yr=N250,ooo.· 

l 
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ANICEX 6: Teaching Materials and Outlines for Slides, 

Module I: Outline of the Project D~velopment 

Cycle 
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D~DJSTRIAL P~JEC_'l' PRSPARJ\'l'ION 
Fl~;.;r;~rAL AUD COS'l'-BENEFIT AND 

rr::-:cmncAL ANALYSIS/EVALUATION 

COURSE ORIE~IT.\TION 

WHAT IS F::OJECT PREPARATION :~ND PLAWHNG ? 

~1IAT TO PRODUCE ? 

HOW TO PRODUCE IT ? 

HOW MUCH TO PRODUCE ? -

~~ERE TO PRODUCE IT ? 

HOW TO DISTRIBUTE AND 
SELL THE PRODUCTIO:-i ? 

HOW TO FINAHCE ? 

HOW TO MAHAGE THE PROJECT ? 

AL~ERNATI\SS :110 BE EXAMIN!:D FO~ DECISIONS 

MARKET S:SGl·!ENT 

TECHNOLOGY 

SIZE OF FACILITY 

LOCATIOllf SITE 

MARKETING IMPLEMENTATION -PROGRAM 

METHODS OF FINANCING 

ORGANIZATIONAL STRUCTURE 

ADDITIONAL FACTORS . 
• 

RAW MATERIAL AVAILABILITY 

ECONOMICS OF CAPITAL ALLOCATION 

DEVELOPMENT PRIORij!'IES 

SOCIAL BE;rEFITS FROM BOTH PROvUCTIOM 
AND THE PRODUCTION PROCE.SS 



J 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

' 

•.. 

COURSE ORIEi!'J'A'fION ( 2) 

·OBJECTIVES : 

WHAT IS A 'FEASIBILITY STUDY' ? 

WHY ARE FEASIBILITY STUDIES MADE ? 

WHEif AND WHAT KIND OF STUDIES SHOULD 
BE UNDERTAKt::·J ? 

THE PHASES OF AN INDUSTRIAL DEVELOPMENT PROJECT : 

PRE-INVESTMENT PHASE 

·~ 

PROJECT IDEHTIFICATION - •PROFILES' 

PROJECT 10PF{)RTmUTY' STUDIES. · 

BY : AREA or REGION 

SUBSECTOR of the ECONOi-~Y 

RESOURCES AVAILABLE 

INTERLINKAGES WITH OTHER IffiOJECTS 

SPECIFIC PROJECT INVESTMENT STUDIES 

ALTERNA'l'IVE METHODS & TECfllWLOGIES 

COST IDENTIFICATION & LIMITATIONS 

SPECIFICATION OF CONSTRAINTS 

PRE-FEASIBILITY STUDIES : 

INTERMEDlATE STAGE - LESS FULLY DEVELOPED 
THAN 'FEASIBILITY' STUDY 

LESS COSTLY 

.PRE-SELECTION PROCESS/ALLOCA~ION OF RESOURCES 

TRANSFO&'.fATION INTO AN INVESTMENT PROPOSAL 

' : -: 
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COURSE C?IU?TftTIO~ (3) 

THE PHASES Qi? AN lNDU.Sl':HilL DEV::LOE·tENT PHOJECT : 

sunrOH'I.' S'l'UDIES : 

MARKET RESEARCH ;\ND At-:ALYSIS : 
RA\'/ HA'l'ERIAL AND INFU'l' STUDiES : 

PRICES/F·RIGE; TRS~ms (Economic) 
J,AJ30RA'l'Oi~Y STUDIES/TESTS (Technical) 

LOCATION STUDIES : 
UTILITY AVAILABILITY (WATEH,ELECTRICITY) 
TRANSPO!?i' COSTS 
ORIEHTA'I'IO!l Tm'iARDS RA\'i MATERIAL or MARKETS 
AVAILABILITY OF MANPOWER 

TECHNICAL STUDIES / ECONOMIES OF SCALE 
ALTEP.NATIVE PROCESSZS/PLAHT SIZES 
PILOT PI~AHT OPERA'l'ION TO PROVE THE 

TECHHOLOGY 

EQUIPi-1Eifi' STUDIES : 
EQUJPHE!IT - IDEHTIFICA:"!ON OF POTENTIAL 

SUPPLIERS 
CHOICES on D:SGRBE OF MECHANIZATION' or 

INTEHSIFICk.I'ION OF MA~'1UAL OPERATIOUS 
SPECIFICA1'IOHS FOR SUCCESSFUL BIDDH;G 

THESE ARZ UHDER'rAKE!l TO SUPFORT THE 'PRE-FEASIBILITY' 
OR 'FEMilBILITY 1 S'l'UDY 

THEY MAY BE EXPAHDED TO CLEAR-UP QUESTIONS 

IH RELA'!'ION 'l'O THE COHPLEXI'l'Y OF A 'FEASIBILITY STUDY' 

TIIF.Y ARE : 
- SINGLE SUBJECT FOCUSED 
- MAY INVOLVE VERY SPECIALIZED SKILLS 
- ASSIST IH THE PROJECT SELECTIOil PROCESS 

THE FEASIBILITY STUDY : 

MUST PROVIDE ALL THE IiiFOm1ATION -
TECHNICAL SPECIFICATIONS 
COMMERCIAL/MARKET 

FINANCIAL/VIABILITY/ABILITY TO GET CREDITS 

ECOHOMIC/COST-BENEFIT in terms of 

MUST IIWICATE POSSIBLE ALTERNATIVES 

MU.ST DEFirn: PROJECT. SCOPE/SIZE etc. 

COLLECTIVITY l 
'• 

SHOULD co;:'rAIN' DRA:.'/IliGS, TABLES etc. 

:, 

l 
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THF. PHASES OF' ·t.r{ IHDUS'l'IUAL DEVF:LOFKENT PROJECT : 

-~ 

THE FF.ASJHILl'l'Y .ST_TJDY (continued) 
COMBliiES RESULTS OF .: 

MM?KET f:2SEARCH 
RAW MATERIAL INPCTS 
LOCNl'ION 

'11ECHNICAL 

EQUIPMENT •••••• STUDIES 

LEADS TO A DEFI:iUTIVE INVESTMENT DECISION 

EVALUAT!ON AND·DECISION STAGES: 

EVALUJ.TIOH REPO:IT 

TECHNICAL EV!tLU!1TIOU 
FINAllCIAL EVALUATION - Commercial Profit

abilitJ' ECONOMIC EVALUATION -
Cost/Benefit Analysis -
National Economic Profitabllity 

FIVE PARAMETERS : 

INVESTMErlT STAGE : 

Aggreeate Consumption 
Income Distribution 
Growth Rates of National 

Income 
EmpJloymcnt Objectives 
Self-Reliance and Merit Wants 

NEGOTIATION and CO!l'l'HACTING 

FINAL PROJECT DESI'GN 

CONSTRUCTION 

START-UP and COMMISSIONING 

OPERATIONAL PHASE : 

EX-POST EVALUATION STAGE : 

. IMPORTANCE nr CASES OF PROJECT PROBLEMS 
CERI'AINLY IN CASES OF PROJECT FAILURES . 
NECESSARY IN CASES OF PROJECT OIHENTATION 

CHANGES FOR POLITICAL or OTHER REASONS • 
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COURSE c::::::: L:':'l'ATIOl{ ( 5) 

THE PHASES OF AH I:;:·:2:i~IAL DEVELOPMEiiT PROJCCT 

THE PROJECT enc:::~=: : 

THE OPffiRl'Ui·~IT! .==-:::;DY 

THE cone==?=.· OF ECO!~Ot-!IC ADVAN'l'AGE 
IN TF.;.::-.:: AND DEVJ.~LOPHEifi' 

PRIORI'I'Iz:::: ~ THE PROJF.C'I' SELECTION : 

PRESE:i-:: CO!·:SU:.~?1'IO:r PATTERNS and 
'1:-~=~~:r SU3.3'i'ITUTION I 

RAW ?-~_!_':::':::?If._L PP.OCESSUm and 
• Eco::J:-:1c Hi'i'EGRA'i'Ion • 

. 
EXPOR'::' ?:::?O:-iOTIO:: and REGIONAL 

ECC::::-:IC I~;I'i;!?D!'.:PENDEi·ICE 

THE FI~:::: COS'I'/3ENBFIT PARN-:ETERS 

'MERI? ... _.kHTS 1 AND POLITICAL DETERMINATION 

ECONOMIC C~!7ERIA 

. AVAIL:'~S:!!JITY OF l·~M::KETS 

AVAIL~3!LITY OF RA~ MATERIALS 

AVAIL:.3~I..ITY 0? 1 kf ?.:~OPRIATE 1 TECHNOLOGY 

AVAILt.::'.ILiTY O? Mf,!iPO~'IER Alm SKILLS 
PROJ::::;T I!-iPLS~·:.S: .. ;·rATION CAPABILITY 
TR:.r;1:;a pQ.:;SIBILI'l'IES AUD FACILITIES 
TEc:::;c10GY 'i'?.f~j·i.SFER AND DEVELOPt1EllT 

AVAILJ..3ILITY ·o: HECESSARY INFRASTRUCTURE 
111 ,. r;::':.:> po:i~;·:; FUi;'LS \f11.---·, .. .., ... , -' 

AVAIL~3~LITY O? CAPITAL or CREDITS 

POLICY OBJt~~IVES 

ALLOCJ.'l'ICH OF CAPITAL AS A 'SCARCE' . . 
SELF-SU??ICIEHCY 1-'/ITH REGARD TO BASIC NEEDS 

INDUST2I~LIZATION 

PROCESSI~;G INTEGi~ATION AND LINKAGES 

REGim;:.L TRADE DEVELOPMENT 

FOREIG:; ZXCH/,NGE GEr~ERATION OR SAVINGS 

INDEPs~;~::irCE FF.-OM EXTERNALLY CAUSED 
CY CL I CJJJIT I ES 

PRODUC':· DIVERS I FI CA'l'ION and MARKET DEVELOP

T AKE /._;;\~ /..:iTAG E OF E;CONOMIBS OF SCA!.£ MENT 

( 
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Tim NATIOn;~1 PPT()Dl r;q t:'C" 
• _,.,,,_.., ..... ....._"' J.. ~JV ALLOCAIIO:i~ 

OF HES~>OURCl·;~ 

I. IMPROVE STAiWAIW OF' LIVING OF POPULACE 
(Cost-Benefit Analysis--AGGREGATE 

CONSU!·1PTIOil OBJEC'I'l Vr~) 

II. DEVELOPHENT OF 

J\GRICULTURE 

INDUS'I'l~Y 

IMPOlIT SUBSTITUION 

EXPOHT GEi!ERf.TION 

III. EMPLOYMENT GENERATION 

IV. PROVISIOiI OF SOCIAL SERVICES 
('Merit Wants•) 

FOCUS OF THE COURSE : IHDUS'l'IHAL SUB-SECTOR 

A. 
-~ 

B. 

MAXIMUM UTILIZATIOH OF AGRICULTURAL AND 
MINERAL RESOURCES 

MAXIMIZE 'VALUE ADDED' JHROUGH : 

AVAILABILITY OF.MARKETS FOR PRODUCTS 
AVAILABILITY OF RMI MATERIAL INPUTS 

DEVELOP SKILLS HI SECURING APPROPRIATE 
TECHNOLOGY 

AVAILABILITY OF :·tA.NfQ.';I-:R AND SKILLS 
TRAINING .. . 

ACCESS TO CAPITAL FOR I;NESTMENT 

;__ INCLUbING METHODS OF FOREIGN FINANCING 
PROCUREMENT OF NECESSARY INPUTS ON 

ADVANTAGEOUS TERMS 

THESE GOALS WERE EUUMERATED. BY THE HONORABLE 
MINISTER OF INDUS'rRIES IN HIS OPENING ADDRESS 

Ldgos, .5 September 1983 
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PROJECT IDSii'i'I Fl c;~TIO:i (2) 

"POLICY IHS'l'!{Ui-~F,:ITS : 

PROMOTIOU OF : 

IMPOR1' SUBSTITUTION : 

EXPORT PRO:·~O'l'ION : 

EMPLOYHENT 

LOCATION 

CAPITAL ACCUHUL"J~TION 
AND PRIVATE SAVINGS : 

GENERAL INVEST.~- ir.T 
INCENTIVES .· : 

GENERAL INVEST!·fENT 
DISINCENTIVES . . 

TARIFFS 

QUOTAS 

LICENSING 

AR1'IFICIAL EXCHANGE RATES 

SUBSIDIES 

TAX EXEMPTIONS/DRAWBACKS 

EXCHANJE RATE ADVANTAGES 

WAGE LEVELS 

TAX EXE~·:P'I'IONS 

FRitWE BENEFIT FORGIVENE.JS 

TRADE UNION PRESSURES 

LOCAL TAX DIFFEREUTIATION 
CH1\!;GES IN INVESTMEHT 

INCENTIVE PACKAGES 

PUBLIC INVESTM:Sl·~T IN NEEDED 
IHFRASTRUCT~F.t: 

LAND AVAILABILITY A~rn PRICES 

TAXES ON CO!~SUMPTION; 
SALES TAXES 
TURU-OVER TAX"SS 
INCOHE-TAXSS AND SPECIAL 

EXF:!·iP'l'IONS 

CRBDIT FACILITIES 
SUBSIDIZED INTEREST RATES 
CAPITAL REPATRIATION 

AGREEHEiITS 
TAX HOLIDAYS 
EXEMPTIONS FRC~·l LOCAL 

OWNERSHIP REQUIREMENTS 
ACCELERA'l'ED i'/RITE-OF?S 
DIVIDENU REPA'l'RIATION 

ALLOWANCES 

HIGH INFLATION RATES 
RE'IALUA'l'l!·:HIS AlTD 'FREEZING' 

OF ASSETS AND DEFOSITS 
UllCOMVER'f J.BILITY OF CAPI'l'AL 

AND DIVIDEND REPA~R~ATICi; 
UlffiEALIS'!'IC LOCAL O':JNEHS!Hf' 

REQUIHEMENTZ nr FACZ 
OF LOCAL CAPITAL AVA!L[; 

HIGJI RNi'ES OF IN'rERE:'jT '.'/Hic:: 
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PROJEc·r IDENTIFICATION 

APPROACH Ii~ ONE OF T:.•10 WAYS 

I. 'T 0 P D 0 ~ N' 

P~JECTS DERIVED F~OM COUNTlIES 

POLICIES AND STRATEGIES : 

RESULT : 

PROJECTS ARE COMPATIBLE ~ITH THE 

L.ONG-TERr-t PLANS 

PROJECTS MAY HAVE MICRO*EGONOMIC 

DEFICIENCIES 

II. 'B 0 T T 0 M D 0 J N' 

P~JECTJ DERIVED FROM 'GRASS ROOTS' 
IE: MICRO*ECONOMIC CONSIDERATIONS 
'THE MARKET ECONOMY' APPROACH 

RESULT : 

PROJECT.S U;:>UALLY FINMICIALLY AND 

COMMERCIALLY SOUND 
PROJECTS MAY DIFFER FROM POLICIES 
AND STRATEGIEZ OF THE GOVERNMENT 
PROJECT:;- MAY FAIL COST-BENEFIT TESTS -
OF ECONOMIC AND SOCIAL VALUE CONTRIBUTIOU 
DEPST.i :~!l'I· UPOi·: STRESS GIVEN TO CRITERIA 

QUESTION ?? IS THE'FREE MARKET' APPROACH 
INCOHERANT WITH PROGRAMS FOR DEVELOPMENT ? 

·:/HAT ARE THE OBSERVED RESULTS IN THE CENTRALLY 

PLANNED ECONOMIES ? 1/IHAT SHOULD NIGERIA DO ? 
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ANNEX 7: Teaching Materials .and Outline~; for Slides, 

Module II: Market Analysis 
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Orientation ' ' 

IDEi·lTIFY the PRODUC:T - ( Spcci fica lions) 

II 

II 

If 

" 2UAN'J'ITY - Domestic Dcr.iand 
- Potential for Export 

II PRICE 

" MARKET 

- Supply/Derna!1d Rcj_a tionship 
'Elasticity• 

- Charat.cristics of consummer 
Kcthods of Consu~ption 

- Character and Restraints of 
Distribution Channels 

I 

now HARKET RESEARCH IS CARRIED OUT : 

ANALYSIS - Past and Present Dill.AND ·Data 

•Purifying' the Dt;-fAND TREI·!D by. 

Fragmenting/Segmenting MARKET 
Separating EFFECTS of PRICE CHANGES 

(Note: C6NSffi.~P1'l{;.-l is Not Alw~ys 
Equal to DE!·!A;{D. Why?) 

DATA REQUIREMENTS: 

·~ WHAT is needed? 

\I/HERE can it be found? 

STATISTICS: DmiESTIC MAHK:CT : AREA SERVED etc. 
LOCAL PRODUCTIO::l PLUS IMPORTS 

'SMUGGLING 1 f'iARKET DIFFERENTIATIGri 

LIMITATIONS of DATA GROUPINGS/BREAKD0',1/N 

SEARCH for RELATED DE?-!,\lrnS WHICH ARE KNO','m 
or CPJf BE INDEPENDENTLY ESTIMATED 

PRICE DATA: n~FORTS - F.O.B. I c.I.F. 
(free on Board; Cost Insurance & Freight) 

PRICE 
0 STRUCTURE: Breakdo;o:n; ex-factoi .. y, 

Middle-men co~cissions, retail mark-up 

DISTRIBUTION REQUIREMENTS: stockE.? freight 
containers, pa~kar;ing, returns, product 
wa~renties and guaro.nt~es, (aging, etc.) 

OTITER DATA SOURCES: 
FAMILY BUDG!-::11 SURVERYS/ 1 MARK~T BASKET' 
IMPORT DUTIES/SALES TAX COLLECTIONS 

QUALI'f A'I'J:VE. DA'l'A: 

.. COHSUMER ATTITUDES 
Dr~GREE of C0!1PETI'l'IOM in MARKET 
GOV£RNMEN'r F?EGULA'l'Im:;;: HEALTH 

LIC~lSING; SUBSIDIES etc. 
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( ?.) 

HARKE.'T Ri~SEAE?C:! 

Oricntatton (2) 

How MARKET RESEAR::H IS CARlUED OUT : 

. 
STATISTICS: EXPORT MARKET : AREA SERVED etc. 

IMPORT STATIS'l1ICS IH PROSPEC'.i'IVE MARKETS/ AVAILABILITY 

IMPORrANCE OF' FREIGHT 

POSSIBILITIES OF 'i'RANSP0~{1' AND tcoarn.acs 
GOVERNME!il' REGULATIOirS MrD LICEiTSiirG/ QUOl'AS/ 

IMPORT DU'l'IES/ EXFORT 'DRA . .'!3!1.CK en TAXES ?? 
OTHER INCErn'IVES TO EN.COURAGE EXPORT'S . 

DEGREE OF COHPETTI0!-1 lH PROSPECTIVE :1ARi~ETS : 'l'RADITIONAL 
TRADING PAl~T-:IERS : CAPTIVE SUBSIDIARIES etc. 

METHODS OF DISTRIBUTIO!l/ AGEi-US; FEES; PROMOTIOii METHODS 

FINANCING OF STOCKS; PR03LE!·1S OF ','/J\RRA;·:TIES &: GUARANTEES 
PRODUCT RE'l'UHNS etc. 

PRICE DATA; F.O.B./ C.I.F. 

PRICE STUC'l'URE: Breakd')~·in; cocts of transport; m:-ii"k-ups 

DISTRIBUTION REQUIRE:·:F.:·iTS: containers, packaging, quantities 
~ quality delcrminantG, etc. 

SOURCES 01'~ INFORMATION : 

PUBLISHED DATA Actu~l, ESTIMATES 

OFFICIAL: GOVERW-iSN'f; BANKS; TRADE ORGAiTIZATIONS 

UNPUBLISHBD DATA : PEm.sErrr IMFO~\Tt;RS 

EXAMPLES: 

PH~VATS EiH'R~FR~:-fEURS/POTSi'.iTIAL PARTNERS 
SURVEYS; ni'i'EHi/IEWS ct.;. 

DOMESTIC MARKET : 

EXPORT MAP.KET : 

HilhSTRIES; CEN'rRAL BA.XK Arir-iUAL REFORTS 
CUS'ro:1s DATA; TRAD:~ PROI·iOTION AGEN::IES 
F'IVF. YEAR PLAN; GOVERIH·~ENTAL BUDGETS 

INTERNATIONAL ORGANIZATIONS : 

I.M.F. 
WORLD BANK 
UNCTAD/ ITC 
UNI DO 
FAO / ILO 
O.E.C.D. 
E.C.A. (Ecomomic Commicsion for Africa 
B. A. D. (African Dcvelo:pmcnt Bank) 
ECOWA5 Secretariat 
Intcrna tj.onal Fed era. tionF.i and 

Am;oc:i.a tj_ons 
Equipmnnt ~uppli0ra 
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DEMAND FORECASTING 

UNCERTAINTY 

. . 

- Ori en ta ti on ( 3) 

;; 

( 3)· 

I POTENTIAL INFLUFJ{CE OF UNFORSZEN EVEN'l'S· 

I US!~ OF MATIIMATICAL TECHNIQUES 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' 

I 

TIME SERIES 

FITTING A TREND LINE 
REGRESSIOZ~; CORR.SLATim~ OF DATA 

TYPES OF TRENDS : . STR!1IGHT LIHE 

COi·1POUNDII~u/ ~XPONE~nIAL 

SEASOi:AL 

CYCLICAL 
USES OF WEIGHTED A!ID MOVIriG AVEhAGES etc. 

DATA FROM 1 INFUT-OUTPUT 1 MQDELS 

USE OF ECOiIOMETRIC rt.OD~LS 

STATIS'fICAL SAMPLING TECHNIQUES 

USE OF JUDGEHENT : 

COMMON SENSE 

COMPARISONS OF RESULTS UNDER DIFFEREN1' }~ETHODS 

FAMILY BUDGET SURVEYS ; DISPOSABLE H!CO:-!E ESTIMATES 

INTERNATIOllAL COMPAHJ;:.;ous U.SIIiG PU8LISH2D DATA FOR OTHER 
MARKETS 

PRODUCT SUBSTITUTIOil IN OTHER ~·11.RKETS 

EFFECTIVEHESS OF IHPOR:r SUBSTITUTION I!i 01'f!ER MARKEI'S 

COMPARAilLB CASES OF EXFORT PROMOTION AND RESULTS ACHIEVED 

CHECKING OUT THROUGH USE: OF CAREFULLY DESIGNED SAMPLING 

vmERE TO SEEK ASSISTANCE : 

'WHEN' IS AN INDIVIDUAL DETERMINATION 
USE OF CONSULTANTS; INDUSTRIAL ENGINEERING AND OTHERS 

ROSSIBILITY OF 'REPROCESSiim' ORIGI~:AL DATA (ex. CUSTOV.S 
DATA) TO FIND REQ.UIRED INFORMA'rIOH USHIG ORIGINAL 
DOCUMENTS 

us~ OF THE PO'fEN~.'IAL MACHHlF.RY SUPPLIER 

USE OF THE APPROPRI /\.TE nrnU.$'l'RY 'i'P.ADE ORGANIZA'l'ION 

31 
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MAHKE'f Rl-~S!-~A!·~CH 
Oricntalion (ll) · 

OBJECTIVES 

• 

DETERMINE 

PRODUC'r SPECIF'ICA'l'ION 

MANUFACTURING QUAHTI'I'Y 

SALES PRICE 

MARKET LIHITATlOi{S 

TYPE OF DOMESTIC D:S~·!AND/ CONSUME~ PREFERENCES 

PRODUCTIOii LIMITATIO:iS &· FOR::GAS'I' DE:·1AND 

POTE!iTIAL TO EXFORT 

DISTRIBUTION A!W PRICE STRUCTURE/ 
PRICE CONTHOLS . 

CATEGORY OF HARKE1' : 

CIJUSUHER GOOD // DURABLE; NON-DURABLE 

INDUS~Rl;U.._GQOD 

LHH~AG~S ·,'iIT!! oT:rER PRODUCT PRODUCTION 

DEMAND FACTO~S : 
IDENTIFICATION OF TR::HDS 

PRODUCT SUBSTIT~l~IO!i 

MARKET RESEARCH TECl-WIQUES (Vocabulary) 

MARKET SECTORS/S~G~·rE:{'l'S =- FRACTU.RI?sli.TIOH 

RESUPPLY OF MARKET DS:-Ll\.?W : 

PRODUCT LIFB CYCLE 
PLANNED OBSOLESCE:·rcE 

COLLEc~·rorr OF DA'11A : 

CORRELA'l'ION ','il'l'H 'KHQ'.,•m' TREiWS 

DEMAND INTER-R!:Lrt'rimrsHIPS 

AVAILABLE·STATISTIGS 

ESTIHATIDN OF F'UI'URE D~:·Ud;D : 

NOT A SCIF.HCF;; MORE OF A?l AR'l' 
INFLUENCE OF EVENTS - PLANNED and UNPLANNED. 

SENSITIVITY 'l'O ~'/HAT FACTORS 

INFLUENCE OF PRODUC.:T SPECIFICATIONS : 

QUALITY VERSUS PRICE OBJECTIVES 

DISTRIBUTION' !..IMITATIONS AND RESTRAINTS 
DEMAND CREATION/SUBSTITUTION 

ADVERTISING ·etc. 
OTHER POSSIBILITIES 

IS l'l' HECEBGAP.Y TO USE A CO!LSULTANT ? ? 
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MAHKLT RESEARCH 

Discussion 

DEMAND and HARK~~·rING ANALYSIS 

A. MANUFAC11URER' S CRITERIA TO PRGDUGE li PRO:CUCT 

B. · - MARKE'f ASSESSi·iEi~T , 

1. PRODUCT CLASSIFICATIOil Consurr.cr 

(by Market destination) Industrial 
2. PRODUCT SPECIFICATim;s and CHARACTERISTICS 

- HARKE1' SUPPI,Y 

1. present - Production 
Imports 
substitutes 

2. Future 
- MARKE!' DEMAND 

1. Is present SUPPLY equal to DS:·~ANf; '? 

2. If not, what are restraining factors ? 

Will they continue to affect new project ? 

- PRICE LEVELS and TRENDS 
1. Factors influencing price levels: 

~ Quotas, Import duties, (ic; Tariff Bariers) 

- ClIAll1IELS of DISTIHBUTION 

- GOVERNMENT POLICIES 

C. SALES FORECASTING HETHODS 

* This is lhe objective of the exercise (Ref; Manual) 

D. * ESTHATED SALES HEVENU~.3 
- VOLUME DF:rERMilIAi;'rS I PRODUCTION .PROGRAt·l CAPABILITY 

-.PRICE OBJECTIVES: 

1 • MAXIM I 7.E l:Ql :· 
2. MAXIMIZE P!:i'lE''t'RATIO:Li of HARKE'l'/INCHEASE MARKET 

SHARE 

3. STABILIZE HARKE.'T; DEVELOI1:·1ENT OF .LOCAL MATERIALS 

- COST of SJ\LES 

1. METHODS of MARK1'T PRm·~O'l1 ION 

2. ALTEHNA'i'IVES IN CHANNELS OF DISTRIBUTION 

Determined by: MARKE'l' CHARACTERISTICS 

- PRODUCT (pcriEh~ble, durable, aizc etc. 
- CUSTOMER PP.EI·'EHBrlCES and RE.::;TRAINTS 

- DISTRIBUTIOH CHAIHTELS ancl RE!J1
1
RIC'l

1

IONS 
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~iS!i::G \ ;: :i:\I·.~ :r ;·_, .i·:· 

'IT.i.:.J~ cn-;.•.:;r< ·.n-::;s -. : .. :.J!·::.:~:: .:.:_ 

\'Jlere to find l:.u~i.ne~,:; infrm:::i.u,·.n 

r;ew York, John \.ilc-y, 18"i''.l. xi, ulG p. 

C05 Third Avenue, :;e;v; York, r:Y l C'l'l\,;lG, 

l:..."C~~.:isr Ii\'flll..IGI..::C:L i::\IT' l..(;'.;Lx;:. 
l\Julicath..-.n 1 j st 

. L'Jnloo. ). .. ' ,/ 
~JC·nccr !.o.1s.::, ~7 ~t. J;inl':; • s l'lace, London 
S\':I.'\ L'll'. UK. 

UK Hritis!: C.ll:crseas Trar:e I.c:>..rd 
H;JIR:,ATIO~::.L :JJ!:l.:CI'O:lY CF Kl1..I~!il·li ::.;~:;;.r.:T : 
ffi'._Sf_"1-:CH. 

I.onjon. 

~o Lu<l.,"3.te Eill, Lonc1:m IC->~.! 71:!, t:f: 

'17.oPICAL P!Ki•CCTS n:sn'I'..;'l'E 
l\Jblications list. 
Il.liiclon. 

,, " ..... ,, 

'·". 
56/62 Gray's Inn P.oad, U::>ndon 
\'.CIX BW, UK. 

Ut;. DAG l'.,t.:.LT.ffJCL'J LillLiit¥ 
u~. current ir.dr,x. 
; ... 'W \'ork. 

·-. 

UN l\lblications, A-331..i, U:\, :;t.'W York, 
r-.y 10017, US\, 

UNIOO 
: jloclrDents Li~ 
Vlenna. - • 

P, o. r.o." 300, A-HOO Vienna, Austria. 

Ut-.T.LlO 
lrii.l~:.trial d0velqm.:nt :i.k;tr;1cts. 
i.;cw YorA., t:~. 

Sales Section, I'alais c!t:s Kation8, 
12.11 Geneva lG, ~,win.t·rland or t::: Iubli,c;.ti,;.ns 

A...:l3l!:i, New York, ~;y 10\)1;17, t.;S.\, ' 

OfCD 

rn·L'rl pul'llicil ti o!'li!l, 
l'arls. 

2 rue Andrc-P:i.sc:il , 7G 773 Paris ce..rc:< rn, 
France, 

Ch:llllt.cr o! Conrf.:rcc o! the Unitcc! S~;iti:5 
I!.TCm'lJi' s GlJJ[,LI:J:.S; w.:1r:r:::; (;f r::m:l"' 
~&hm\ rc1: a. f;, 
Y.'a.c;l1ipL-ton D.c. 
22·1 Seventh ~t., Carden City, N.Y. 11:;::0, 
U&\, 

• r..ao:rru:s .\::o r'Cm:rr.:: r:·:-rcr.rms 1u T!!E 
U?!lTl;J l'L-:m;:--

I'. o. r-o:: :::c:J, TLe ll::ti_:u·~. Xe:thcrland!;. 

I::L·i;,:.;;_·:n:-::;_;r. CL'.:'.lrn CT ca:.!PCF. 
r'ubliC::1tic~1s. >>_-
I~1ri~. 

33 Cours .U.i:crt lcr, 7~Xoe Paris, Fra.'lce 

TR-".Df. :1I'TC1C';IfS er 7;.r: l.C.!":ID 
t,.cr:..:,ns "iill:~e, Corner .t'.iLlicatio."'ls. 

211-0::i ,h,..:;.ica ,"..\·e:nue, Qiec:ns \'illacc, 
M" 1 H:!.·:, l:SA. 

u2:i.Cri s 1::rr~.: ,~7rc:; .. 'J. r:-::::rc01c."..LS u:-;::r;o:::\ 
~,,. Ycrr:, i(..:'.~r.t:r. 

11~) :,ver.ue ot tl-e ;.~E-rico.s, . ::ew York, 
KY lOC.'iu, t:s: .. 

INr:1:;,\~'I<..;:~·1.L 1"!!t~L cr.::, .. n~F 
;\rl~1otated Lil..1 L:-~;'?·..t.:~I.\· of ~l'-...tntn· serials 

Geneva. 

J~LJ;d~ <!<.::... :.;ttiun~, 1211 Cc:nt. ... ·a 10, 
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GuiJo to pblic:>tions. 

Gcne\'a. 

J:JCT\!' Inforniation &.?rvice, Inlais c!es
r>:i.tions, 1211 Ge:neva 10, ~\>it.:erland. 

~x ru.,.') r. :.:J:, v:,\si:r::c:c:; 
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2C!:,~:i., L'~i.. 
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Int. Pr~. at inn~< l !.:,):!"tar:: F'un ! ( r..~·) , 19th and H Street~:, 
u. 1:. 20.~:n 

SlO rer y.-::ar ( i!1.:~lu.di !!$ annual supp!e:r.cnt) 

Publisher: 'Jni.tc:l ~:ati.:i~s, ~rcw York 

F'rice: ~7 (1966} 

'" ''I' :~ ..... ' 

Det~ile:i csti.:::ates of n~ti·:>:1al inc1J::.<::? a.11i related economic ncas·_;res 
f'o1· abot~t 10·) C•J:.:.~.trie::;. :'\.r.:o~g the s·.1bjccts discussed are: ex:.·:-::. ii t"rc 
on gross n4l.ti.'.)::.:i.l pro:t'..i.Gt, distri"b·.itio!'l of natio:'lal income, co::i~':>sition 
of private G'JnG'.:::1ritio::. <:-x;:·-~?1:!i ~·_;:·;?, gc:1cral go•.rern:rient revcn:•c anl 
cxp0:-:J ~ t~rre, :~~,j cxter:1al tra:1sar:!:ions. I\1blishcd since 1953 a!1•! a':1i l

a'b1c on st~!1·-Ii.::._-::- •JrJe-:-. 

3. r;ati>:!'l-1 ;\~~-'1•.:::.'.!': of 0::;;:J r,Ot.!!'\t.ri!''-r pr,8-1<)67/<;o:;i~tcs natio!1a'.l."Y.: ,'°!f!S 

pay<5 d·:-: l '0:~0:.:, Y~4P~'· 

Date of publication: 1969 
Puhli~hcr: Ore:a?'tisatio:i for Scon<1mic Co-operation and Devclop'.llfmt 
(OECD) 2, ru0 /,nJre F.-.~cal, Paris 16e 

Prir:c: S6.50 
st~ti::;tical tahlc~; r:h1N"in(, f0r ea~h of the :nembe:- countries of 0::'::1J, 
inclurii-n;:_; F'inl"':--.-1, as well as for total O~'!), Surop~n.'1 OEr.D and the ~;:;:0, 
the main aegrcgri.te ·:>f national a~counts. Special tables gi•rc grow".h 
tria?'tgl~s, pric0 a:vl v:1lurnc indice::;, ratios between selected aggrr:gat!';.. 

4. ~on:-.1 Acr:0untr: nf r_,~;.s T)~·1elo;l'Yl Countri,,.:s, 1950-1966/r.o::iptcs 
nati0n<nX <ir:3 ~:~a~ ;n0i.!".:.1 r}f.;i:-1•):'0eG, 21/)pn. 
---------'-· ...II • • • 

Date of publication: 1963 
Publ i::-:hcr: Ort,<.i.n i;.at ion for s~;0r.omic r.o-opcrat ion and Develop!~~nt 
tOF:r.D), ?, rae A:·l'lr,~ l'<;.r:~::s.l, Paris 16e 

Price: $5.:"'0 

r .,. t I : 
part II: 
part III: 
~ountrioo 

Date on reo.l ;r:·:):hi::t, population and real product per en.pita; 
Data on gr0wth of va.lue aidci:i by main industrial Sc(:tors; 
~T;lt ion:il a~G<11mt::: tables for scvf!nteen less developed 

::;elcd.c.l fo?' thr:ir ccon'."lmic role. 
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Pub l is~-?:-: 0r~a..'1 is at io!l for Eco!la:nic C0-•Jpcration and Development 
(OE,';l'), _, .:-:1e r\~1drc l'az.::al, Faris 16e 

Price: !~. ~0 per is~:l:e, S19.50 p~r year (including supplements) 

An css~~::~: s~ur~c of statistics for the student of the international 
busincs!:.' :-::::le. Proviles a pict!.lrn. of the ll!Ost recent changes in the 
econocy ::::- :h~ r.:ember cou~1tries of OECD, together with a collection of 
internat: ::-:;:l statistics on c-::onomic develo;.:ncn-t affecting the O~~D 
area in ::-.~ ~ast few years. 

6. Compen.Ji·_:__-=-_ ::- S:1'1rce~: foternati0?1al T'!'ade Statistics, 150pp. 

Date of :::-..:.·::i-:;a.~ion: 1)67 

Publishe':': :~~ernatio!lal 7rade r.cntrc (ITC) tr.!r.TAD/GATT, Falais des 
Nations, ~~-1211 Geneva 10 

Price: ~~. :'.), free ta ·.kvclopi~e countrie::; 

Lists pr:-.:-_:::7.i:l!l statistics for 163_ countries and territories. 

7. Com:n()dit~: -:-:-_'i•.n:es f'>':' t!'!~ Sta:;da!"'.J fnterr.atin:-:al '!'r_a·:le Classifi~c-.tio?1, 
?.cvis~i, -_·:::-'.I an::l If \:;tatistic:d Papct·s, s~ries ~!, No.3e) 4:J3pp., 
392pp. 

Date of ;.-..:.·: 2- ication: l '.)63 

Publ ishc::-: "J'!'li ted Natio:1s, !fo\o.' York 

U!I Sales :~-.:.-:'":J~r: 64.X'.'U.?, 64.X':IL3 

Price: ·.-.::.I - ~s.oo, Vol. II - tt..50 

Two volu:.-:-;;:o "::.ri.:1£iinr,- thP. or-icir.al Id':'xcs up to date and classifying 
about 30,::; ar:;iclec of i::nr:t"!'!er~e. ~f.:>lume I consists of an item index 
showing f:::- <:?a~h item ·-if the Sta"ldard International 'I'rade Classifir:aticm, 
Revised (~=~~, Rev.), the principal articles falling within the item. 
Volu:ne E ·:.::gi!"lr.: with the SITC, Rev., folloi.;~d by the Alphabetic Index, 
containi?:€' "':!1~ result of alphabetizing all the entries occurring in the 
Item Ind~:-:, t?g1Jther with new entrie3 resulting from such rearrangements 
or modifi~~-:i0!".s of the A<·')rding of the basir:: C!ltries as were thought 
to be nee-:=-,:, a:'.!?t:ntin~ tJ ab0u'.. 45,JO') entries. Once a product has 
been idcr.-: :_ :~ird in thi~: w0rk, O:'lc mn.y consult the World Trade 1\nm:al 
(sec itc:::: "zelow). 

8. World '!'ra·::::- .·.!':~~nl, 1fol. !-I'!, prepared by the United Nation:; Statictical 
Office 

Frequency ~= ~ubli~ation: Annual 

Publichcr: ~·Talker and r,ompany, 770 Fifth Avenue, New York, N.Y. 10019 

Price: ~c:. 'J:) :icr volu:nf", ~100 for thoo. net 

Thio wor·i: ;·: ·:r;-:-. ·1~1!.a for (/) 11~r ~f"n~. of wl')rl·! trade. To use it, accenz 
to th~ r,,,-,--.-!i".·: Tnrlf''.'":1 f'1!" ~;t.<t•1hr-.1 fntcrn;...',io?1.:'ll 'r'raric r1;).~j3ifi~'ltiri?'l 

(n~e itc;~. -~ :...·~.Tl~) ir: n.~:~:·~nti;).l. '•'he fo11r v0lumc:; contain dr?tai.lc.1 
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export and im;:ort statistic~ f.:>r ;:>"~ d.-~·•elopcd cot~~trie:::: t~ustralia, 
Austria, Bele;ium-!..uxembourt~r C.:ina.:b., rk~1~:lri:, Pcdcral Republic o:f 
Gcr!:ia.ny, Fin 1 awl, fi'rancc>, i;:-1'.'•~~~ .. , T r:c l ;;i,:i, Ire 1 anj, Tta 1 y, Japan, 
Netherlands, New 7.caland, r.;on1a:1, f'urtt~.':al, S11ain, S\-:eden, Switzerland, 
Turkey, United King'lom, ':.lni tcd States "'1d Yugosla·.ria. 

9. Suppleme:lt to the World T!"~-!~ A!:!'n~al, Vol. I-V, prepared by the United 
tiations Statistic:~! Office 

Publisher: WaU:e!' and Co:'.!.i)J..ny, 720 r'iLh Ave:uw, !fow York, N. Y. 10019 

Price: !50.00 pc~ voltL~e, s250.oo f0r the set 

Each volume: sh'.:>w~ the trr.:te of the ?4 dc·.reloped cou!1tries with other 
regions: Eastern Europe, Latin ;_rr.~rica, A:frica aid the Far East. 
Al though this is a costly publication, every emb:s.ssy a!1d trading board 
should purchase it and thus ~elp its exporters to find new markets. 

10. Co!:'~'!lodi t·1 TradP. Series (Stat isti(:al fa;crs, Series D) 

F'requency of publication: About 25 issues per :,:ear 

Publisher: United Natio~s, Ne~ Yor~ 

Pr ice: SL 50 per i:m:.te, S 25. 00 per year 

Issued in fascicles of a"tout 200 page:s as cp.;arterly C.ata tccome avail
able, this series conta.i r~r: i:: te:rnati .:;i1.:-.r.l co!'!'_·:wdi t:,· ta bl cs, accordir:g to 
the SITC, Rev., showi?1g the imports a~tl exports of countries reportin.3 
according to that clas:;ification (taker, tot;cthcr, withot:t du.plication, 
the imports and exports of the~,~ co~r~tri cs cover al.out ')0 per cent cf 
world trade}. Within co:r~"'!.odi :y hendi :-:.;:-;.:; trade is ar.al::scd by count!"Jr 
region or prove?,ance and dc::;tin::Ltion. Fig'.lTCS a.re in u~ dollars ar.d 
metric units of quantity. 

11. Yearbook of International Tra1e Stati~tic~ 

Frequency of publication: f.nnu:ll 

Publisher: Uni tcd Nations, ::.~w York 

Price: s11.50 (1~64) 

A compilation of national tahlcs sho'.-:inE: annual ficures for se•Jer~l 
years for over 1)8 countries, .. ani s:..::::::-ia..!'ies of :ra:ie 1y laree corr~"!lodity 
classes and by principal r~r:ions a.ri.d countrie::i. P..lblishcd since 1951 
and available on stand.ir.g o:-J(:r. 

12. 'l'radc b Gomm.')d it i.cs: ~brkt~ t !:>·imrnari ,,~h:Y.·~ha:1P"•'~ par ;ir:l'lui ts. Reswn~ 
par marche Foreign 'l'rad~ Stat i3tic:::, Series G) 

Frequency of publication:. ~!alf-yearly 

Publisher: Organi!>ation for Ec.::-nomic Co-operation a.nd Development 
(OECD) 2, rue Andre Pascal, Pari3 16c 

Price: s19.50 per year 

Detailed information on the tra~e of O~CD co1.ll".tric3 by commodities 
(defined according to the SITG) an~ partner countrie~. Data in termn 
of both value and q~a.ntity <i!'e prc:::cntr:d in synoptic t<i.blcs, bringing 
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toget.ner "tnc cot;n tri~s CULrlt-ri:iiLiG th~ ::-u.~"kc t for a ~c~~"Uodi t:-,·, ~~ cutlet:::: 
a11d/or squrces of supply. · 'l'h is series h . .,.~s hcen published since 1959, 
a11i its presentation is now in three ..,-ol,:-:ics: General, Imports, Exports. 
While this work is less dctai 1 e:i that1 the World Tr:d"! AmP.tal (see i tern 
8 above), it is mach less costly. 

13. Trade Yearbook 

Frequency of publication: Annaal 

Publisher: Food and Agriculhtrc Ore;c..niz<ition of the United Nations 
(FAO), Via delle Te~mc di C?.r~calla, Rome 

Price: $6.00 

Covers about 200 aericultural prod.ucts throughout the world. 

14. Foreign Trade: Analytical Ta~·!cs (Im~0:· .. ,r:, B:cp::>rts) (Gernan and French) 

Frequency of publication: Qaartcrly in two volumes 

Publisher: Statistical Offi~e of the European Communities, 170, rue de 
la Loi, Brussels 4 

Price: BF 850 per year 

RESEARCH ON PRODUCTimr STA'i'ISTICS 

15. Comoendium of Sourc~s: Ba:.'.)i c C d -t C-f t" ,_. l../,,1.,., o:r.rr,::i l ;: ..... a i~~1c:o, .__,c.pp. 

Date of publication: 1967 
Publisher: International Trade Centre (n'G) UNCTAD/GATT, Palais des 
Nations, CH-1211 Geneva 10 

Price: $5.00, free to developing countries 

16. Production Yearbook 

Ji'requency of publication: Jt>tnual 

Publioher: Food a.'1.:1 Agriculture Organization of the United Nations 
(FAO), Via delle Terme di Cara=alla, R0mc 

Price: S9.oo 

17. r.ommodity Yearb0ok 

Frequency of publication: Annual 

Publisher: Commodity Research Bure a~, 82 ilcaver Street, ~Icw York, rl. Y. 
- 10005 
Price: s14.oo 

]} 'i'hc product::; described in this work arc li::tcJ in C:lllfi'!JW1t
1:x=1tPo'\.._70 
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18. i·fonufacturin.r- •~!d Tr:.·lir.;r f,:::~o~iatj"1::~ in "".':;::!:i':-=-'.i?ht Co~mtries, 
( trilingu~l: . F:nt,lisr1/i·'rer1t:h/S;-;<.t!1i~h); 93;ip. . . 

Date of publication: 19u6 

I\bl . h I t t· 1 T l r l (f'.'"v') 1 "' ... 'r'''l''n/r·~•i•'t" P 1 · d i is er: n .crna ion:-t ra• e .• C'n re ""'" i\l- .. •t.. 1 a au:; es 
Nations, CH-1211 Geneva 10 

Price: Free to developing countries 

19. Europa Yearbook: Vo1.T, Tntcr!'lation<:.1 O!'t·~ni;>;~>tior.s ~!1'1 ~:urop~; 1/ol.II, 
Asia, the .Americas, ;~frica., :~ustra1::.si.:., l,516pp., l,U:i4pp. 

1''requency of publication: Annual 

Publisher: Europa Publications I.td. 1 18 Bed.ford Square, London, W.C.l 

Price: r. 13 

20. European Compa.."1ies, a Guide to Sou.rc~s of Information, 2nd ed. 1 cor..piled 
and edited by G. P. Hen~erson 

Date of publication: 1966 

Publisher: CBD Research Ltd., 114 Hif;h Street, Bcckenha:n, Kent, UK 

Price: 113.50 

21. Trade Directories of the World, co:npiled by U. H. E. Croner 

Frequency of publication: first published 1952, monthly amendments 

Publisher: Croner Pul.>lica.Lion::; Inc., 211-03 Jam.::dca Avt.!nuc, Queens 
Village, N.Y. 11428 

Price: S20 (incl. amendment service) 

Loose-leaf' format with monthly amcndm~nts. 

DESK RESEARCH OH DE:•L'l.ND 

22. McGraw-Hill Encvclopcdi.a of Sci~:1Ce an.i ':'e~hno1or:, 15 vols. 

Date of publication: 1966 

Publisher: I·!cGraw-ni 11 Book,-.Co., Inc., 330 West 4?.nd Street, New York, 
N'.Y. - 10035 
Price: S370 

23. Materials Handb0ok, an E!'li::ycloped i a for Pur~hanin.q- AP'en tn, Enf;inec~ 
E:Xecutives, and 1',orcmcn, by G. S. Brady, ')th ed., 96tpp. 

Date of publication: 1963 

Publisher: McGraw-Hill Book Co., 3.30 West 42nd Street, riew York, N.Y. 
- 10036 

Price: s19. 50 

--- - . --., 
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. 
F'req:.~ency of p~i::.: :.~ati·.:-:!: A .. l'lm:.al 

Price: Sll.00 (1?67) 

Intern:ition:l.l der1:~ar!-:ic stati::;tics for ov~r 250 countries and terri
tories. Ba:;ic u2:a on <:.!'ea, density, population growth rates, natality, 
mortalit::, life CX!'!'.'c:.:::-.-.:;y, nuptiality a."ld divorce. Each issue also 
inclu·lcs extcndc~ :iata O!'!. a special demographic topic. Publ ishcd si!lce 
1949 Ci.!1d availab:e on t":?-"lding or-dcr. 

25 S.L t - ~ - 1 .... .. t, c- . 1 - • • ..a is.1ca ... ee:.r::~'.lr::: 01_1nguaL: fogl i sh/Pre!!.ch) 

Frequency of p'-!hl.:..~ati~:'l: Annual 

n. .. i...1 - h lT - .,. ' " .... - ~r ' Y k 1uv is er: n1ve'! r.a;,lO!'lS, r.e~ or 

Price: S15.oo (cloth); Sll.00 (paper) - 1965 volume 

An..riual statistical data for more thari 270 com1tries and territories 
covering a wide ra.."1ge o!'" economic and social subjects, incl u:iing: _ 
populati~n, a[!'ic~ltur0, manufacturinL, construction, transport, traie, 
bal<-1.'"lCC of pa:;!!lc!":-';:.;, r.=t:ional inco~'}, education and culture. I\1blishei 
sin~e 1949 a"l1 avail<:.bl~ on sta."lding order. 

26. Sourr:es s:a-tis';:ir:rc.:.:::s ~cs •Hudes d~ marchcs/So 1_1rces of 3tatistics for 
Market R':!s·~<:.rcr,, f;".;idcz :1rcparcd °;.;j' C. i(apfcrcr 

Vol.l Appareib d~ ra':i.0/~arJ.io Set~, 1961 

Vol. 2 Chauss11rc/Fo0h:".'~"'.', l ')62, !-~:.lI'opc and 
North I..merical 

Vol.3 Statisti111.ics ~<:?nc~c-~l~s General Statis.f;ics, 
France, Fed. ?..ei'· of Germany, Italy 

1964, 

Vol. 4 Apparei ls !!!f.-:aP'."ers: /;:011seho ld Appliances, 1963 
Europe a.'ld :;o::-th ; .... --:-.~rica 

V 1 5 f' h - .L - 1 /·· • . 'l' l 1963 t;• o •..• ac ines-0•1.t_s --•~-::nine .oo s, 1 •• urope 
and Horth k,eric<-.. 

Vol.6 Produits ph=-"'::ia~~·..1ti'11l':!S/Phar::iaceuticals, 1963, 
Europe and !:::irth ;._-:-.erica 

Price: ~.50 

Price: $10.00 

Price: s2.50 

Price: S6.50 

Price: $3.00 

Price: S6.50 

Publisher: Orga~isation for Ecor.omic Co-operation and Development 
(OECD), 2, rue Andre Pa~~·~al, Paris 16e. 

27. Social Statistics: Jr~-::i~l Seri~~ of ~~ono~ic Accounts, 
(bilingual: Frer.cr .. /Ger::i.an or Dutch/Italian) 

Frequency of public~tion: 4 to 6 issues per year 

Publisher: Statistical Off ice of the European r,ommuni ties, 170 rue de 
la Loi, Brussels 4 
Price: 'RF 1,200 whole sorics; BF' 200 per issue 

Seven insu~s: one for ea0h EE~ member country and a general survey. 
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rnFCRMA.TIO:·: c:: I'R rr,r-~s 

28. Sourc<:>s of C")::::::'."l:li tv l"'r-iccs, c'.'npilc-:l by P. ~fasserman, 170pp. 

Date of publication: 1959 

Publisher: Special 1:..ihrarics Association, :n ~ast Tenth Street, 

New York 5, N.Y. 

Price: $5.00 
This work is limited to Ar:ierica:'l and Gan:dian journals. 'l'he body of 
the work is an alphabetical list ef commodities. For each co::i!':?Odity 
the folloi.;ing informati·:i?1 i~:; pr.Jvi::led: na:nc of comr.:odity, title of 
periodir;al publishing "'::h<> price, !'!larket or markets in which price is 
ef:fcctivc and th~~ frccr•.icn0,;; A"i t~· which prices aripear in the perioii~al. 
The appendix [':i'>·es a'1 alr~ab·tical list of periodicals co·1erc'i in the 
main part of th~ book, to['et!1er with publ isi!er, address of publ isiier 

and frequency of F.tb l k:::. ti 0:1. 

29. Ae;ric~t ltural Sta.ti ~t ir;:; (bil inrual: Gerr.ia~, French) 

Frc~ency cf publicati.)n: At least 8 issues yearly 

Publisher: Statistical Office of the European Co:i~unities, 170 rue de 

la Loi, Brussels 4 
Price: BF 450 per yea!"; PF 75 per issue 

Each issue is divided into 3 parts: agricultural costing, agricultural 

prices and prici:! indices. 

30. Wall Street Journal 

Frequency of publicatiJn: Daily 

Publisher: Dow Jones and Co., 30 Broad Street, New York, N. Y. - 10004 

Price: S30 per year 

Leading American financial paper. 

31. Oil, Paint and Drur ?.~porter 

Frequency of publication: Weekly 

Publisher: Schnell Publishing Co., 100 Church Street, New York, N.Y. 

- 10007 

Price: s15.oo per year 

32. International Cu:::tor:m .To1Jrnal 

Frequency of p•1blicatio:".: Trregula.r 

Publisher: International r,ustom::: Tariff Bureau, 38, rue de l'Association, 

B-1000 Brussels 

Price: Availa~le only from the competent national administrations 
(finanr:E., custom!'l, cti:.) of member countrica •. Price varies. Con ta.inn 
complete, updatcrl tariff schedules for sclc~tcd countries. 
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33. Deuts~hes H=l!ldeb~rchi'! (Gcrrr;~m '!'r<dc Archives} 

Frcque!1cy of p•_iblication: 'l'wice rr.onthly _ 

Publisher: °BUYtr!cs;"?:in i:>t.cr i um Ju!' 'llirtscha1t, Bonn, Federal Republic of 

Ger::: any 

Prir.C'! mt l lv per yea!' 
World-wide coverage of tariffs a.."td. trade rer,.1lations, chan&es a'1.n trade 

a.gree~ents. Up-to-date infor~ation. 

34. TntC'rn<iti on~1~'!1"'.!~rce, prepared t.y the US Dcpart::ient of Cor::r.:crcc 

Frequency of p1;.blicat ian: Weekly 

Publisher: US Govcrn:r.~nt Pri!'ltit}g Office, '.fa.shington, D.C. 20402 

Price: $16.00 per ye«-:-, ~5.00 a.d::litio?"",al for forcig?l mailing 

A special Forcilr.1 Governr.:cnt Action:> colu.'T.!1. co·Jcrs changes in tariffs 

and trade reg-_1lat ions a1 l over the world. 

International Commerce Rerrints: World-wide Tariff Guide 
World-\o.:idc Cu~toms Data 
World-wide I~port Rates 

35. Croner's R~f~rencc Pc-_:k for ~-!orld ri:'rad.ers, edited by B. K. Bridges, 

400pp. 

Date of publication: 1966 
Publisher: Croner Putlication~, 211-03 Jamaica Avenue, Queen's Village, 

N.Y. 
Price: s25.oo, includ i?lf' ru::endment service 

Loose-leaf handbook with a monthly amendment service, coverir.g all the 
countries in the world. Contains general background info:nnation, 
documentation requir~mcnts, packine, marking and labelling, various 
certificates rcqui1·cd, import a!'ld exchange controls, transportation and 

i nsura."lce. 

36. Exporter's 'Snc~·Glopedia, 830pp. 

Date of publication: 1969 
Publisher: Dun and Bradstreet Publications Cor~., P.O.B. 3088, Grand 

Central Station, ~!ew York, N.Y. - 10017 

Price: S50.00, induding up-to-date ::mpplcments 

Import and excha.~ge rctr~lation~, general export information on law, 
export terms and contNl, shippinc;, packing, marking of origin and other 
rules, all on an individ•Jal country basis for 220 world markets. 

37. Export Doc1unentat irm, 3 vols. 

Date or publication: 1967, yearly updating supplements 

Publisher: Associated Ghambers of Manufacturers of Australia, Industry 

House, C<'.1.nberra 

Price: !20.00 per vo1um~, !6.00 for yearly supplements 
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Loose-I eaf ~n.n:ibo·:>k wi Pt l''lg""J lar a-::~ndr:ient se1--1ice. Covers all c0untrics 
and l ir:ts their rerr~tirc·:r>nts on ~or.u:n.cntation, import and excha:.gc 
controls, tariffs, pa-:ki..r.{!", pa-:;kar,i.!1g, markinG, labelling, sanitary und 

other required cer~ifi~~teo. 

International .!\ •• ~·:<:!rt is in!< S ta!'l.fl~-r:1s 2.!l<l Pract. ices 
> 

Publisher: Intcrnatio:1al l.dvertising Associ<!.tion, 475 Fifth .A.•:enuc, 

New York, !I. Y. - 10017 
Contains r:'meral information on advertising in 60 countries 

39. l'..xp0rt Mark~ti?":-"' P~~e~c"!'"."1 . f'.)r n~;u•"!lopin~ Gow1tries 

Date of publicatio:-i: 1967 
Publisher: Tnter!lational ':.'raic Centre (ITC) U:IGTAt/GATT, Palais des 

Nations, CH-1211 Geneva 10 

Price: s5.00, free to developing countries 

Survevs bv Products a11d Co1m tries . ,, 40. An Annotated Bibliop-a;i!'ly of i·:arket 

Date of publication: 1959 
Publisr..~r: Intcrna.tio~al ".'rade C~ntre (ITC) UHCTAD/GATT, Palais des 

Nations, CH-1211, Geneva 10 

Price: s5.oo, free to d~vcloping countries 

41. Handbook on the Inter~ational Ex~ha.~~e of Publications, 3~d rev. ed., 
quadrilingual: English/French Russian Spanish , 767PP· 

Date of publication: 1964 
Publisher: United !fat ions Educational, Scientific and Cultural 
Organization (m~ESC~), Place de Fontenoy, 75 Paris 7e 

Price: SG.50 
ChapterG on: different typcn of exchange, the organizati~n of national 
and international exchange services; conventions and agreements tor 
the exchange of publi~ations; transport and customs~ list of exchange 
offers of international organizations; etc. A select list of current 
international directorien, a subject index and an index to co\.Ultries 

are also provided. 

42. 
Ulrich's Tnterna";ional P~riodical Directory, a Classified Guide to 
Current f't"!ri0·li.cals, F0r~irrn arvi Dom~~:tic, ltlth ed., 2 vols • 

Frequency of publicati.·m: Amv.i.al 

Publisher: R. R. Rowk~r Co., ll80 Avenue of the Americas, ~rew York, 

N.Y. - 10036 
Price: £30.00 
This directory can to u;.e<l to identify periodicals dealing with specific 

products. 
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Date of publication: l?G8 

Publisher: Intcrnatio~1al ':'rarlc Centre (ITC) U!·I8TAD/GATT, Palais des 
Nations, CH-1211 Geneva 10 

Price: S5.oo, free to developing cow1tries 

More r.cncral informatio:1 is available from such sources as: 

The selected· commodity price publications of 

Merrill Lynch, Pierce, }'enner and Smith, Inc. 
70 Pine Street 
New York, r1.Y. - 10005; 

The p~blications of the Food and~Ar,riculture Organization of the United 
Nations (FAO), Via dellc Terme di Caracalla, Rome, on the prices of 
agricultural goods; 

The catalogues of mail-0rder houses, for the prices of conswr.er goois; 

CO!llr:IOdity excha..~ge cr~otations; 

The various traie journals for ind~strial products. 
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MARKET and DEMAND 

PRICING POLICY 

ALTE~NATIVE METHODS OF PRODUCT PRICING : 

THE COST APPROACH : 

TOTAL COSTS PLUS PROFIT 

COSTS: 

RA-_·; MA1'ERIALS: 
DIR~CT LA30R : 

nmIRECT LABOR 
(~ssociated w/ 

Production) 
UTILITIES : 
SUB-TOT AL= 
VARIABLS COSTS 

OVERHt::,'\.DS : 

INDIRECT LABOR 
(Not Associated 
w/ Production) 

ADHINISTRATION : 
AMO~TIZA'rION of : 

TOTAL 
(Gross) 

EQUIF~1ENT & 

itiJtlJl~~ .. r;c:nrc c0~rrs 
PRODGUTION TAXES 
sUB.:.iOTAL = 
FIXED COSTS 

per 

UNIT 
(At PRODUCTiml 

CAPACITY) . 

TOTAL/VARIABLE 
and FIXED COSTS :It - - - - - - - - - - - - - -' p~nDI!CTFlN C05T 1 

ADD PROFIT AND TAXES : 
(Based on a pre
determined R.O.I.) 

TOTAL PRODUCTION 
COSTS: 

IS THIS UNIT COST THE COST AT 

ALL LEVELS OF PRODUCTION ? 
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MARKET and DEMAND 

P~ICING POLICY (2) 

PROBLEMS WITH THE COST APPROACH : 

1. Not reflective of ACTUAL UNIT COST 

DUfHNG START-UP PERIOD 
IF MAXIMUM CAPACITY IS NOT REALIZED : 

DUE TO TECmlICAL DIFFICLUTIES 

DUE TO LACK OF SUFFICIENT DEMAND 

2. Not re flee ti ve of MARKET CONDITIO~lS 

COMPSTITimJ : 

- F~Oi•t OT!-:E~ PRODUCERS 

- FROM H:PO:irS(Includi~g Smugling) 
- FctOM .;or·l0UMME2 SUBSJ:'I'!'UTION 

;;•:HAT ABOUT ::;0:1rsu:-:ME:< 's MA~GINAL WILLINGNESS 
(AND, IN SOME CASES, ABILITY) TO PAY ie; 

THE SUPPLY/DEMAND CURVE ? 

BASIC NEED TO COVER 1 VARIA3L~ COSTS ' 

Hffl/ LONG TO WAIT BEFOR~ PRO?IT PROJECTIO~rs CA~l BE RE;,LIZED ? 

CONTRIBUTIONS TO OVERHSADS : 

GRADU,\L ABSORFTION 3Y i1ARKC:'!' OF FIXED COSTS 

ALTERNATIVES 

MONOP0'L Y GIVEN BY GOVERW·TENr FOR INITIAL PE:.?IOI 

IMPORT RZST~ICTIONS 

TARIFF OR QUOTA BARRIERS 

RETURN TO PROBLEM OF PLANT ~/\FA":ITY SIZE : 

'OPrH!Ul0! ECO!WMIC PLANT S!ZS' 
THE ''LEARNING CURV~' 

OR PRODUCTION STARTo\.Up CUFfYE 
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MARKET and D™AND 

PRICING POLICY (3) 

PRICE DETERMINATIONS : OUTPUTS : 

IF IMPORT SUBSTITUTivNG : 

OUTPUTS MIGHT BE PRICED AT : 

C.i.f. PRICE, including 
IMPORT TAXES AND DUTIES, 
INTERNAL AND PORT CHARGES 

FOR CLEARING and Ti?AHSPORT 
TO WHAREHOUSES 

INSURANCE, etc. 

IF PRODUCT IS ALREADY MARKETED INTERNALLY : 
OUTPUTS MUST BE REFLECTIVE OF THE 

crn·!PETITIVE PRICE STRUCTURE TK:\ING 

Di'I'O co:-rsIDERATION QUALITY DIFFERENCES 

IF PRODUCT IS DESTINED FOR EXPORT : 
OUTPUTS MUST RELECT COSTS TO DELIVER TO 

THE EXPORT MARKET--UNLESS : 

PROJECT IS UNDERTAKEN TO EARN FOREIGN EXC 
'!HEN A GOVERNMENT SUBSIDY, OR SOME ADDA.II' 
FROM FOREIGN EXCHA~IGE lv1JST BE FACTO;?ED I!i' 

THE P?.OJECT PROFITABILITY 

PRICE DETERMINATIONS : INPUTS : 

IF MATERIALS ARE IMPORTED, PRI~E/COST VALUE 

SHOULD BE ACTUAL C.i. f. F~HCE PLUS C~iARGES 

IF MATERIALS ARE LOCALLY PRODUCED : 
. . 

COSTS FOR THE FINANCIAL ANALYSIS OF THE PROJECT 

PROFITABILITY SHOULD BE BASED ON COSTS PREVAILH. 
IN THE LOCAL MARKET. ·,'/HERE NO LOCAL MARKET EXIS 

THE COST F.o.b. THE PORT OF EXIT FOR EXPORTED RA 
MATERIAL.S WOULD SEEM APPROPRIATE 

THE HANDOUT ON PRICE DETERMINA'!'ION AND 
GOVERN~~ENT PRICING POLICY 
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ANNEX 8: Teaching Materials and Outlines for Slides, 

Module III: Technical Analysis 
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1:.onu1:: III 

TECH1HCAl: AHAI .. YSIS 
------------------

Lectures u.nd exercisP.c. 
Table of contents: 

1. Overview of the technical ana1ysi3. 

2. Technical aspects of the produc"tiO!! prog::-a~.:::r: ar.d plant capaci~:_,-

). Production schedule. Exercise. 

4. lfater:ials and inputr.;. . -

5. I\:aterials and inputs. t;' • ... xercl.se. 

6. Technology. Technology transfer. 

7. Technology selection. Exercise. 

8. TeclL~ology cost. Exercise. 

9. Project enBineering. · 

10. fuanpower. Training. 

12. Project, implementation. 

1). Negotiations of the contracts.· 
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J.A. KopyloY1ski 
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L~GOS. STH SS~T~KB~a, 

Chapter I. Overview of the technical analysis. 

Lecture content: 
1. -TiI:ie sequence of different activities in the project 

developnent. 
2. Hierarchy of preparatory activities. li 
). Procedures an.d ataees cf project devc}opn:ent. 

I 4. nhat is to be designed? 21 
5. How extensive should engineering study be? 3/ 
6. Technical aspects of the project feasitility. 
7. Investment-production cycle. I~pact of different 

variables on :ca3ibility of the proJec~. 

Col!.."lien ts: 

1/ Every action which is to be under!.ak~n in any of the systems 

belongs to the one of the otages: 
• -·preparatory stage 

- realization sta&e 
Sometimes preparatory stage is perfonned several wiliscconds 
before realisation /action of the box.er/, Lut very often prepara
tory action is overtaking the realisation sta~e long time /ercctio~ 
of big de:sr../. This clasnificaticn io of the hierarchical character. 
It means that the previous action is preparatory to the follo1!ine 

one. But aloo in the preparatory action one clearly <lefl.ne lhe 
preparatory and realization.stage. 
Industrial developr.lcnt which is time dependent cha.!lee of produ.ctj_on 

and economical structures needs al5o preparatory stage. 
Production of goods and cor.iffiodities nccdo to uoe installations, 
plants. This physical structure needs to be artificially erected 
and afterwards operated at the flo•·r of materialu and using energy, 
managerial end workers skill. 

It means that erection of the facility, is a preparatory atage j_n 
the context of the production ~ta~e. What is than pr€:paratory staJc: 
for the physical procecn of the plant crcctiou. Of courac t;.one 
are all ~ctivitien dcscrio~a as dccicn and engineerine, to which 
preparatory is the dee inion to umlcrtnkc nuch investment. 
1''cazibil i ty study acrvc::; t" help thiG dcd.flion :r.n}:inG procesc. 
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------------------
2/ Definitions: 

Function-transformation of a sta tc of flow Ylhich can be r.it:G.:::1-:·cc! 

by chang-e o:f at last one of parameters of this flow. 

Processing eler.ient-Piece of hardware having structural propcr!.ie~-' 
Processing unit-set of processing elements which can perfcr::- :-it 
least one function. 

Teclmological unit-set of processing uni ts transforrr.ing rr.~r;·:E. t.<H.:} c 
input t~ salable output. 

Installation-technological unit supportPd by nervice chair.~1/L_~:C' 

water, energy, conveyers, storages ets • 

Plant-set of installations which under :r.anaeE:r:.ent functionu can 
perform technically autonomously. 

Enterprise-at least one plant crt;anized to oerform economical 
function 

Company-at leact one enterprise with financial functio!ls. 

----------------~--
J/ Research and desi5n cost is growing exponentially with the volu:~e 

of knowledge collected and proceE:s properties precise description. 
Laboratory research, models,· pilot plants, engineering calculat~.om·. 
however are introducing higher prouaoility of the succes in the 
project corr.mercial implementation. Theref~re risk and cost of 
failure are reduced at extensive investigation of the project. 
Those two functions are defining the fe~sible range of extensivity 
of the cng~neering study. 
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J.A. KopytoVisl:i 

Chapter II. 'l'eclmical n8~1ec ts of the production programme und 

p] ~~n t CB paci ty. 

J.ecture contc:, t: 

2. ;:-;r.;}·1cuul in[~ r_,~- the prc·duc tion process. Co.sea of produc t:io. 

schedule. 

). l'l ri.nt 
. ·. 2/ 

ca;:-2c:1.ty c~:.:i~:e::t. Hc-:-:&tions between different 

c<::.p8.Ci ty CUll(.;Cj) ts. 

4. Rt~lation L-ctv;een pl::'~nt capn.ci ty and production cost. 

5. J 8 the caF.:.('j_ ty t c~l:l;].cal ly unlimited? PhyBical, techno-

1 op,i.cal 1Gf;istic nr~d !::arketinr, options and constraints 
. ~ ~h ., .. , .. "4· n ..... ,.. .• J , • JI 01 t. e p ..l c1,.:. Cc.p~,.l '·.: .. 

6. Cotjmum economic ce~a~~ty of the installation. 

Cor.,::·L'::n ts: 

" -----------~-----
1 I gval ua tcd on the b;.lr;l~ of i:::_.r}~eting studies and sec torul analysif 

product dchand has to be tn~nsla ted into production prO[>Tamme. 
The firG t pro b1 em to be c1 :i.:.;c.::..;.GGed ia demand versus time relation. 

Evaluated demand can be nev0r achieved at the first year of the 

pro_ducticn. ~-'here a.re two 1:.nj_n reasons of such situation: 

rr,arket is not ready to consume new product 

- technical structure of the pl.ant, skillc of management 

Hnd workers 

Therefore from this point of view production progra~ne is a time 

dependent function. 

Influence of theoe f~cto1·u c.:rc not constant during the different 

· periods of plant operation. It couJd be ahown that generally 

.. exists three period 13 of p la1~ t prodi.!ction schedule: the start up 
period, the normnl (>perati.on period and obsolete technics 

operation period. 
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1l1ypc of the ind us t:-y to which be lone~: r.roj ec t has another impact 

on production progrmr~me. Inut~s tries nre ·1.-ori·: in~ diffcren t time schec~} c 

divide into two clnsses: 

. 
continuously worid l's three 1-;hifts 

in terrup ti:n;; proc:c'!_;:; n~·tcr ;-·i r8 t or cccond s.hif t 

ln every ca~:e production pro~ess cc.n c1·;~:.:;1iue:d t.:atch-wise or at 

constant flow. It is easy to ;irove t:::.a t .in e~ch case the production 

prosram.;ie 'will he cs tima ted diffe::-e1: :1 y. 

2/ Capacity is a definition oi' rueacu:.·~ of so;;:e output in agreed time 

period. 

That incure neces~:dty to entablish the tit:e in which \'Ie are inten

ded to :measure the output and to cstiwatc if during that time the 

output can be considered as const2~t. The first ~e~sure is output 

in hour of production, the others could be ~onth1y nnd yearly 

rates of pro~uction. But n~onthly 2.:-id ycar)y r.'.ltes cf production 

are not the iesul t of siili!Ji e rr.ul ti;:-.:; ice. tior: of the re spec ti ve 

time on hour's output. Tc.king intc accou!1t these rcr.;n.rks we can 

define several capacities of the Gm:-ie production facility: 

- installed capacity /nominal time hour output/ 

- nominal maximum capacity /defined time x defined hour output/ 

- feasible normal capacity /feasible time ·x fea~ible hour 

output/ 

- statistical capacity ./data collected from report~/ 

Viha t are major factors which infrinee poosi bili ty to operate plan ts 

with installed capacity: 

- natural time breaks /holidaya, shift patterns, combination 

of different machines ~o different products/ 

- technical time breaks /excl~ance of tools, ca tnlysta, 

maintenance/ 

- output-input limitations /r:.u~rply of raw materials and sales 
of products, utility supply urcaks, spare parts availability/ 

- management system J im1 ta tj.cno /sklll of rnanae;ers and workers, 

periodical lack of labor forces, fan.urea of the training 

system/ 

- atochas~ic breaks /accidenta, fired, c~pl0sions 
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3/ Now it is necessary to resolve the -proble~ of minimum econo:~:c 3i: 

of the production Jine a·na/or whole installation. Si1~ple calc.~;~u.

tions are showing that unit cost is in the relation w:.th prmit~c:i.o 
capacity of pipe, valve, reactor, and other categories of th~ 
equip:aef?-t. The cost of square meter of building as well as cttcr 

civil works shown the same relationshi!). It means that unit i!~ve~-; ! 

ment cost of bigger installation is lov;er. If that relatio!mhip 

would be the only one, the most cconmr.icai way of every prorl11ci;io1: 

realization is the one plant for \01hole the wor'!d. But of cour~c 

There are many constraints to that solution. They can ce diviclcd 

into several groups: ,· 

physical constraints /every kinci of hard Ylare can be ~uilt 

only I!mxi1:iuei din:ensions, because of resistance of matC;rial s 
and weisht considerations/ 

- technology capatility /technological process is standardize 
and can not overcmr.e soce dimensions of principal equip~ent 
/e.g. frorr.. the point of' view heat exchange· volur,e/surface 

relationship/ 
- logiotic rca~orn:: /ai grcwin& concentration of industris.J uu· 

the cott of tranr,portation, cost of the storages and cont o 

supply of the utilities in ruuch la:-:-gcr per unit of the prcd· 
- market reasons /:aarkct is not ready to absorb new productio: 

and is not ready to net the derr.and on raw materials at the 
level of acceptable for the process prices./ 

To avoid extreme1y high cost of enc;ineerinG studies of different 
sizes of the installations simple equations can be applied: 

Ylhere: 
lb, 

Pb, 

Cb, 

I -s 

p -s 

c -s 

capital requirment for bigger and respectivly 
smaller eize plants 
capacities of bigger and smaller plants 

production cost of bigger o.nd smaller capacity i1a1 

But the exponential rule has its l.imitations, and can be applied 
only in defined region of the capacities of-the equipment ao well. 
as of the complete inatallations. 
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In complicated ~anes where hi&h capital involvement i~ expected 

there i~ necessary to prP.pe..re engineering study on the capacity 
cf the plant. The study can be limited to critical equipj:e~t and 

all the rest can be added propcrtionally. If standard type 
~quiprr.ent is included in the installation there it is neceEsary 
to seek complete quotations from producers for several capacities • 
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Chapter JV._Ll~terinls a~d inputs. 

Lecture content: 

1. S:i Gnificancc nf the r::ritl!rialG nnd inputs availaiJi:t i ty, 

quaU.ty and p~·icc for the project feasibility. 

2. C1a:3~dficat5Dn of i;;atc-rin.le :::nd inputs 11 
). Properties of the rr.:-..:. t.r:rial s cmd inputs 21 
4. Supi..i 1 y prof~r<_!!r.me 

5. Cost of rr.a tc cit' ls 

6. Uti} :i. ticn4/ 

end . tnputs 3/ 

1~ -----------~::n1entu: 
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1/ 'l'he matn goal of the prc,•~nction p!'(•ccss is the trannfo:=-mation 

of flow!.l. 'rhe inr;u tB gr.i::crnl ly tkiJcnr.:is on tedmology, techniques 

-of the procesGin[:, \-!hich ;_;_::-c ad~:ptc~d to defined production pro[,rr~-r.;:;e 

Therefore r..dequr'. te ranr;r· of nm trr~ r·.l c or thc:i.r subntitutec shou~d 

be in derrianded quantity c.ncl qua::_ _1 ty. There io. a close re la ticnship 

between the. definition cf the irrp'Jt: requirc:rients and other project 

prob] cnm. 

All the ir.a t.cr5.nls nnd ir:p;l ~ c can -,_,~ cl m:rnified into E~veral groi)_ps: 

- raw materials /unliroceon~-a nnd oci:.iproccsscd Uiaterialo/ 

- proccsncd ind us trj t:.l ma tcri~ln 

- component.a 

- auxiliary r.:a terial ;::-; 

- factory nupplien 

- utilities 

Raw ma terialo are the rr.on t imp or tnnt group from the point of view 

of avnilabil i ty and logj.~1 tics. 'l'i1:\ B group can be classified as 

followo: 

- agricultural producto 

- livestock origin ~roductn 

-· forestry oriein producta 

- marine nnd water oriein products 

- minerHl productG /rr::Lnerr.:l 0::::.!n Flnd no:nnetalic m:i.ncrals/ 

Every claco cf rr.w rt:a tc.:1·~ ;:..J s hd<i .i. t,,j optiom.1 and CfJilS train to v1hcu ur;c 
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2/ Quality r,f ~ne ra-;1 1~.=i. tcriaJ D in or:.c of the crucial points in 

production proceEm. 'i'hP-rcf0re carc:f"u1 rinalysis by the specinliots 

is to he dont. All ;:ropcrticn Dhould ~e listed and controlled: 

propcrt ies /r·l:;n;ical, cheH•~~caJ , r.:cchanical, electrical 

f!li.d other c:o~~c~:r:1cd/ 

- lwnc~! i11c;, tra;:::;·ortul.!(,:1 <'.~1d ctc:~·agc properties /kind of 

wrei;ip; n.:; a.nu p'!ckint:; i~~ -to be c.icflned/ as v:ell as all 

GccurJ ty prU..i(;!.':L;i tion::: di.n·lr-(-; thlo opcrationa 

- lia t of irr.puri t:i..Ps whic:~ r..rc not al lo\ ':.!d by the tcchnolor;lc~ 

procccG 

The mes t irr.portant !a'CJ~>crtie:.; (Jf raw r.:~. terinls are: 

- supply ti:-~.iJ!~~ /~:r!aaor.a:i - unifo:r·•:a dis triuu tion concumption/ 

Each propr·:r-i:;,• has :i t~-: influr>::c·.~ on co~; t of the procesoing. Thus 

a~suring t!1r~ ci e: i ve:c.Lu; of t:i.-~ r<:!'-il o:ia terial B opecial care has to 
be takc:n 

- yc~1rl y qu:...n tit:;_<;~; nhou 1 d be defj ncd and for the higher pa.rt 

of d cr..and J.or;1.-;-tr~r·1.. arr•(:( : .. en t should be prepared 

- al tcrna ti vc rt:.::;our·ccu ~!wuJ d lie alloca trd 

- bull. Jiurcile.ac urx·o.ngc:1;ic!ltu should be sought 

- transportatio::"l a(~recment long tcr:n urc necessary 

- wa~tcs should i.Je determined at different supply resources 

- output/yield should be controlled at last in laboratory 
but scrr.cntirr.(:S the tests on industrial ocale arc ind1 '1pen

sable. 

Forc:i.gn raw r.,aterj.rd:; nhould lie avoidt~cl, only when comfortable 
exchange of the ra·:: .. ,~:. t~rialn nrraino t local p!"odttc£s io assured 
in the ck 1 :i. •.;u·y cu~J:, ,.1,; t. 
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Second ir.;porte.n i group of input~; nre the processed materials and 

co;nponents. Uany of the indications givPn for the raw materials are 

vnJ.ici in group of inputG. lmportc:ut di~·1·cr0ncc is laying in the stan

dardization of the products. Procct>sed L:~Lterials a!.·e mostly subject 

to international or. national stnndc:rds end quotations and contracts 

are always referring to this stendt:rds. }.11111.yais of inputs ·should take 

this into account, but it do~rn not Iilean t:r.r.-~t sta!1tlard specification 

is sufficient for every pro•luction pro\..:L ~.~. It is nl~ceasary add to 

specifications necessa17 ~end1:.en 1.u unc: ck·±.' i.nc the rr.e thods of analysis 

or dcterraination of s~cl: unsnecjfj t.:d i!'~ ::· t:_l~!dardc. !E'Operties. 

Different situation is in the ce:Gf: of c:c::.!'Cucnts r:hich are integral 

pa~ct of product. Because it is ir:-~possj_::lc :o assure production of all 

components inside the one country Gi.~ec~ r.J ::1 .. ecaution should undertaken 

to assure full and qualitative ~ur,~·ly t.11\>:::· ~h::tngct:.lle conditions of 

the market. The first prin.:::ip here is "i l, :-.·:oid 0!1c £Upplier of the 

cor.•po.nents, and than so:::c ~~ind or s tnn~lu .":.:.<:<.:.ti on i.u also ncceGsary. 

The best solution is unconditior~~'.J. excL;l:;,·;~ of t..c cor.mone.nts with - . 
nupplier, on the balance lTitc of cxch~~. i ~ 

The original producer is somcti~Pt quic:l~ changinc the final·produL· 

and t!:an thin arrangement a :!.s very i::iJK'r ·; .:-. :. to a vo .l d unneccr;an.ry 

dcvc] opment of_ the proceGs, just n tr.;r tr(i ~~ L .~onre ir .• ::urs ed. 

Third group of inputs. concerns the auxn ~ :;::,~· r::C! tcrial s and factory 

supplic::s. Auxilinry materials co'.tl(i be :;~c.t::::ur.es critical fo1~ production 

:process e.g. catalysts of the proce:-rn, ;:,ri :! :: h v00 i.o oils and fuels, 

which are used in small quantity, bt~t pi'ut~C.:!SSinr; of the raw materials 

without thiu additions io il71pOSfJ:_clc. rr~ .. :·:r·(!.l'Ore they r.hould be chooscn 

with a big care nnd special con tr·<.i.C: t a;~:·'.,'': ·nl tn e.rc r:ececoury ao well 

di_ffcrcnt schedule of deliverien /they ;;re ~upponed to be contracted 

in bit;ccr qunn.tity than Economic qrder l;:;:_~:1U.ty./ Pactory !>ttpplies . 
should be specified in documentation of tii~· eC!uj.pr;:o1t. as well the oparc 

parts. Specification al1ould be m~dc on the tnsia of the propertiec and 

ch<:n·acteristics of· the factory m~ppJ ies /i:::>t onl~· trade names of the 

product/ and local products should be ch·"'cl:(;d and adapted during 

the preinveatment stage. 
Spare parto hau to be specified in ihe c·i.~,~.aeering documcntntion of the 
cquiprr.ent and definite cost of the yearl;\' :-;upply should be eotimated. 

For the easily tearing/wea.rj_Jlg parts de t~.: .i..i eel drawingo are to be 

prcpurc<l. 

Speciu1 care is necessary in the ;.cupar2 ~ :: t_;r! cf th(;) '.':urc~hour;eu and 

economicaJ con;;traL: '.,~; 

• 
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)/Unit cost i:;; io t·c ;,: ~:l:,lishC'd on the bmdo of price prognosis 
/o 'r f"nni- ... ,,..~ I - _ .......... __ "/• 

The difff:re!•cc in ii.:! .:.,-:.~lcJ n!~d dor,;cstic :naterials cost is very , 
important: 

Cont on thr. j:· .... ,)l'tF;d i.::tr~-rial CM;t on thr! domestic material ... ---------------------~·-·------ -----------------------------
- C!Ji' cos t/i,::.<ce ... ex-wor}: coot/price 

- clcarjui; cl1;ircc:u - land tranaportation 

import cb ! . .i ~c - in::.urance 

- custom dati.e:u 

- VJ.T 

- .inf;urur.cC! 

- port: co~J t. ~· 

----------------------
4/ !lpc:ciaJ pnrt of tU> :::ia:::.: :s <1r. ~:ti} i U.c·~:. 'l'hey arc intensive factors 

for the tr·c:,;1::;·orr:•at1c:, of thr ?':.v; r.:~tu:·hllG to rc.:ndy madr. producto 

and in the !:.o:;t caur!:: ::1.·.1· do pr1!. part..!.c.i.pate ;ihysically in the_ prod 

duct. Vie c~u& r;;iccify : . .:::\C:r~) !:i.;~~s of ui.Hities: 

- technolocical v:a 1.cr 

cooJinr; water 

- coolint:; air 

- other coolinc cgento 

- epcciul utili~ien /cir cmr1pre3:=-!cLI, nitrocen etc./ 

- el cc tric povl(;r 

I. TechnoJ OL;ical fuel serve:; to hv.: 1: furnacct1 \';here the endothermic proceor 

is cnrrled out. 'J'i1cre m·0 GcVei'hl :duds oi' technological fuels: 

gao_.methane, J.i;:Id; fractio:~u o:: t!~r: oil r::d'ir:.ation, heavy dieael fract

ion, different Y.i11d~ of f\l(:l 0::.1. ·.·:1c c0n.~t~r.:ption ia dcfin2d by the 

procer;r:, but fo:x· \WC of tl.rd, kir.r: r·~· oout'c:1'! o!' heat it is necessary to 
aen\lre loglaticu of its ~.i:;:ply. e..~·d.JUO fw>Jc are supplied hy pipea ancl 

dej)rf'~;;:urisecl Jn t;~c et<.:.t :ir)~.!J r . :;.:;;,:ctim·~~ purified from aulphur 

/cc:r:ro::.:.on of thr. f'urm~cr:/. J,::.(;L.: c: ~·~.i.uiu nrc r:upponed to be del :i_vcrcd 
by roaci or rni. I '.'it~;,· tra1w;•c•rt. 

l 
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On sit-: ·it in nccr<w:u-y to provide 1·cloatling facilities and storac,;:: 

Steam or other hcnt ~arrir~rs /like donthcrm/ a.re produced on the 

factory in boiler cc:ction. If the use of heat energy is high enough 

than onl! ~;1ould bui 1 l t!rn power stat ion where the part of the o tcn:r. 

energy i3 uned to produce c1 P.ctrocner(3y. 

Invcstr.ic-nts in this case are higher, but at tcdays prices of the 

energy it is easy to prove that thio kin::l of investment is economic. 

The s tc'.<:.n• are produced a.t h:ir,h pre:> sure n..."1d afte::::- turb:.nes we ~nn 

have scverlll level::> of prc:.::ourc /ldr,h pressure steams like 60-flO n~a 

1:-iedium. J;ressure stcmn like 20-30 ctn. and low pressure ntcam like 

2-6 ata/. 
Conden~;a~e after utilisation of ,the nterun heat iG recycled to no·;:er 

otaticn. 

Losses ttre coverc.~~ by specially p1·occnsed water. 

Steam i8 very econc;r.,ic kind cf heat curriE:r llecause it contah!G in 

1 kg ~40 kcal of' the heat ~tnd alr;o heat transfer coefficients are 

high ic diffiiniohinz the ~i~e cf hcatcxchancers. ~hen tc~vcrnture~ cf 

the proccsu arc }::ji:hcr than 250-JOa0 c hieh boil i..ng heat carri~r uro::: 

used. The typical cxarr.p}c :i.:.i dor1thcrm or other highly a:rorr.e.tj_c 

fraction::J frorr. rel°:i.nericG. 'i'nc Jo-;;thcrr.1 iD hcuted in Gpcci<!l fur.n2.;1c 

and than is used no heat carrier in the process. Equip:-i;ent in this 

cloocd circuit is ~ichly npccialiacd • 

\'hit.er is uned for tech.no} of;.ic3:1 purpoacs or J ike cooling agent. Ur::e 

of the water in the technoloc;ical proceGs requests it pre-prepnratio 

Technolo;:;y of the natcr prcr>arntion in rather standard ruld in::;tallat 
j s cor.,poncd fror:, mechonical fiJ ters and anxionic and cationic filter 

Disstillcd \·m. tcr is used in special cases, becauGe of hieh enerc;y 

conournption in thia proceas. 

As a cooling.agent water j_s used also after Sor.le preparation,filtr·a

tion aml some dc.rnincrnliontion. If it iB uncd in cloned circu.i tr; 

/coolinr; towers/ than otat:1.ons of biologic:il treatment io necl:G~;~~r-y 

e.g. clori.nati·;)n of circulatins v:ater. \'inte:r o.s coolinc; cccnt in clo· 

scd circuits ca.'1 be used only at low or medium humicli ty and temver-a

tures not hicher th~n 40°c. 
In some cases air can be used ao a cooling ar,ent. Several I:lOdels of 

the air-coolers Pre v11~1e1y used in the petrochemical and refinery 

indu~ try. For special pu:r.·poccs other cooU.ng agents can be used e. e;. 
ammonia, freona when tcr:~p~ra turco of i;he pt'occsa should be kC'p 1. fr.o:•! 

0- -30°0 and propr:nc-etr.~rne rr,ixturc::; \':hen tel':lperaturcrJ telov; -7'J°C 

n:i.·e rP.qucctcd. 'l'hi:-; l:irn1 of cooling nr,ents is nxpennj.v':1 ond Ct:n cc: 
uoccl in very Gop :1:: r: ticn tcd procer.;~:r.o, when n<Jded value of the pror.1 1.~c: 

ir, hid:. 
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To pr-odu(;e 10-:1 tc·1:1pcraturc cnert:v the pri:a.~ry electrical cnerr.Y is 
u~c<l /r;.ainly f 01· cot:prccnion of the i:,UGeo/. 

Comprc~rnccl en:.;c:.; a3 air and ni troi:cn arc uncd for main!~; two purpofic· 

ns techuo] ot_;icnl a&en t or safety antycxplosion i.J] ani.cto /ni tro1;• 

as energy cerrier in pnewr.ntic syotem:; of' liicchanioat:.i.on or 
autmuation 

Gas stn~ion:; nrc t:quippcci with co1ilprc:Gsors, coolcr:J, condcsatcr::; 

or/and dryinE:, l'il l.cr~. Co!!!prcm:or:.; Cc!...'l l,c tiri•;t:n or by electrical 

energy or oy dic:;r.l r..otcn·::;. The n:;•c:ciaU;-; uni..,,..ersal cncrGY c:-:~r:·.ic:r 

nnd ovc:r all U!h'd utility is electricity. It i~ source of lign~ninc 
and por:c:r and as ;,·!c hwte Geen nny of other u tili tic:G \';ould lie uselc::;: 
without the ~1cctiric p~~0r. 

'l'hcrc are ccvc:rLil r.tanciP:i:.:i Le!!!l~or:u nt which cJcctrocr.:.e1·e;y is uocd: 

for ligi.1t11j r;; 110 V, 220-250'i /<.~loo for small rr.otoro/ 

ar.; }10\';c!r rc~uurce: lhc 500-oCJOI/, nml for the hic~h power L10:.ora 
also 6000V ten~lon io u~ed. 

Therefore the r:ir·cuitu of clcctricul el'!er.-:;y are co::;plicated <lt any 

factory. ~hey should be cquippr.d in transfo~r.er of tmlsion, ~r.:cciaJ. 
b1ocnde uy:;tcrr.~ r;;·.-i.tcltbo:1rdo of differc-nt size and cu;rn.city, ~nc 
control systc1:m. 

Installed pov:er i~ mcaourc;d in KV/~ which inclu<lco both the rcrdztive 

and 1·cactive encrc;y. l'o·,·;cr factor is t.hc coefficient to calcu: ;:~te 
the rcoiuti ve co11:poncnt of energy KW, which is the sum of power in 

KW of all motors in factory. Of couroe not ·all the ootors inotalled 

arc v:or}:ing simul tanou<Jly and thiE io cxprcar>cd by the cocffic:.ent of 

the lond factor. 1'
1ro1u thio informations rte can cal cul a tc the power 

which should be connected to the fncto~y. In so~e countries thic 

fieu:i:-e ia recu.:on fo the tr1xatio11, indepcndcr,tly if cnereY is uoed 

or not. Con~mc.ption of the erlCrf~Y <lcpcnrls on ti~c factor. Therefore 
to eatimate the bill of (;nerCf quantity of hours .of motors 

exploitation should be defined and quanf.ity of KWh calculated. 
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Prod11cfioo pro9ra 11? 1r: I? 

toca!t.-sat1.o,? of ..s1_1(Jp!/er5 

Tran5porla !itl/J ll7!.'tli1S 

Tim& d.eLit/l!ry schccl u!P. 

Storage cap12cit~ 

£co17tJmica! orctBr tjUtl/Jlit!J 

Special tra,?sportaftiJ/l und 

5torage rc>9ut."re17,·p17/.p ... 

rec/Jt'1/ca/ !2/?tl ectl/i :_'?/7iic12! 

cat cu la !ioo 
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3.A. Kopytowsl~i 
i·/arsr:m 18 .10-12.12.1~}~.::: 

Exercise · 

Deterri.ination of the i.:nt:•rinls arirl other utilit-ics quantitios for 

tho acrylic rn~:i.n suspcw:ion rrnduction process. 

$US;"}Cnr.ic11 cf ~;c•l:i cl copoly:;:cr /la tcx/ of the cone en-
I • use<= 1.n paint industry. 

--·-·---------,···---------··-----··---··----------------I-... -----------
: Item : Unit~ ~ "!'>ut per : 
• • • cha rna 1 r-----------------, .. ------------- -··--1------------------•--------T 

OEAA Kg 1.000 

~;tyrenc 

A/\ 

NJ 

r:ater 

c1wlsi ficr 

Cotalyst 

• • I 
I 
I 

• I 

Kg 614 

Kg 100 

l(g 200 

Kg 3.000 

Kg 100 

Kg 6 

I . 
Sal ts I Kg 20 

L-----------------L---------: _______ J--------------------------J 
CopoJ y:ner yic?J d 989'"~ 

3 Process is carried out in 7 m reactor c~uipcd with stirrer, heating 

cooling coif. 

Process parar.?cters: 
Raw materj~ls teffipnrnture 20°c 

Temperature of process 7o0c 
Heat of reaction 330 kcal/kg 

0 Latex ternrnrature 20 C 

Motor power: N = 12 KW 

'Time of the rr:acticn: 5 h 

~tripping nonow~r undr. r v•:r.uu.:•: 1 h 

./. 
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Utilities consumption at stripping: 

3 0 
180 kg of 1.2 MPa stear.• ond 24 r.1 cooling \·:ater of 16 c. 

Loading, unloeding, cleaning 2 h 

3. Exercise 

Calculate required quantities of the ~atcrials and utilities per 

' 

1 yeDr of production. Inr.crt thr. rc!iult~ into schr:?dnlt? 4-1/paga 73/. 

Calculote the cost of ~atrrials and utilities. 

Exercise N3 

Price list 
r-~-~--~--~~~-------~-i---------------------r-----------------i 
I 
1 Item Units Price 
I I I 

L----~------------~~--L---------------------L------------------1 I 
I 

BEAA I_ 

$tyrcnc 

AA 

AN 

Oe1.;ineralised water 

Er.:1Jlsi fie r 

Catalyst 

~alt5 

Cooling .-1ater 

Steam 

M.u./11g 

M.u./1-lg 

ft. u ./Mg 

f-1. u ./Mg 

H. u ./r.: 3 

Mu/kg 

Mu/kg 

Mu/kg 

Mu/m 3 

Mu/Mg 

Mu/M!"/h 

10
3 

1.500 

1.000 

1.200 

1.000 

150 

10 

100 

5 

15 

50 

77 
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Chapter VI. Tech~ology. Teciu1olocy transfer. 

Lecture content: 

1. Technology definition· •. 1 I 
2. TcchnoJoc;y clasGificatiou2/ and application conditicn::; 

J. Strategics of technology transfer 
4. Degrees of technology acquisition 

. 5. Results of different procedures of technolof.;:; tr<~nr;fer 

• 6. ?.~odel of the proceEJs adaptation 
7. Special casco of trade-offs in the .process a<~a~~ ~<1 l...ic~ .. -

8. What ia to be licensed? 
9. List of technology transfer documents 

10. Expected risk reduction and _;::rofit ex;>ectations ai 
different contract models. 

Comments: 

-------------------~ 
1/ Every actici ty is realized 'r:y special means. If \'!e '~:::-c repc:a ting tt: 

same activityi\.ising the san;e means this can be called a r.:cthod of 
activity execution. tihcn methods are based on scientific results 
than metilodology has been developed. Technology is U:e raethodo106.Y 
to conditions of the input of the flow transfornation ~o the 
requested product. Technological process transforms sui.;stanccs er 
their shape with the application of the physical, chcr:-.ical ar-d o t:i~ 
rules and lav1s in certain ret;ion of paraF..eters and variab] es, us inc 
standard or specialized technical structure. The tecilnical strt.:.ctur 

may by par.t of the technology in the canes when is speci.i'icaly 
attached to the transformation process. In most cases however the 

equipment and machinery serve as the enviroilliient to the technolo
gical process, and their particular source selection is ceconuary 

with aspect to technology. 

' 

Every technological process is characterise·d by its parameters like. 
parameters like pressure, temperature, size, concentration, 
sequence of elementary actions etc-, and the opecific recipes oz· 
' ·prescriptions are countless. But in every case action of those 
parameters can be integrated to ·the several intensive propcrtiea 
like consumption of the energy, conswnption of the labor, consu.~

ption of the material:.:;, and consumption of the capital /totcl fixe:d 

capital/. 
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2/ The classification of the tr.cl..:1c-!o;:.ir::. , .. ,:: :, •. i::.~:r· 

industries, or t:y means used in the pr~v:(;~i.on ;:rec~:::::. !iu~ .ror 
decision maker this claosifica tion ic u:.;r· 1 rs~. '.'i}H•n ~he pro~e!ls 

of the eelectj_on of the technology str.r~.::; than we 3h".)'.l}d ut>f' 
clacsification of its applicability to lhe civcn pro~cct. ~rom 
this point of view qualitative definitionn are used: 

- frontier technology 
- ndvanced technolocy 

- Dature technology 
- obsolete technology 

- ·primitive technology 
The frontier technology is such a procens which brines not only t~c 
highest reward to the investement, bt:.t norr-,ally use~ uniq~!<: L:u.:c1·i

ale specially trained people, and needr-: very dr·velo:-.cd inf~aotru-

cture in the inpu t.s and opecial ized equ.i.vr.en t. 
Normally ia e:r.erciscd in one or very fc;: r,nant-r-5.r.n. 'i'!:e cxnr..p:.ee; 
are: apace tcchnolog.y, aviation, c:ectro~1i.cn, 2pPci::!1 chcr.:~.c-;al 

products like low tonnar;c pluotics, phr~ro:·.ciceut:icaln, pestic:::.des,etc. 

Advanced tech;ioJ ogy is less sophit;tica tu1 and durin{; the rr.oderni

zation of .existing technologico is bcinc permanently developed to 
meet the competition of the rr.arke t. Rea] iza ti on iG much more easy 

and universally available •.naterials are used as Viall rather standard 
equipment. Only skill of the managNr.ent r1nd wor~:ern j !3 high and 

peroancnt reaearch ie carried out and improvc~ents, continuously 
are being introduced. The exa~pl£s are: i.otor car inJustry, high 
tonnage plastics, shipbuilding industr;, coumetics and deterccnts 

etc. 
The r.ature technology has been utilized in many places at different 

climatic and econo~ical conditions in different sizes of output 
and be easily tailored to practically any request of the customer. 
Is using standard equipment anrl if opecial machlnery is necessary 
it could be produced in many ~chineshopn or factories over the 
world. The examples nrc: fertilizers, anorc;anic productG, standard 
houaing equipu.ent, furniture, standard machinery end equip~ent, 

•some petrochemicals etc. 

' Obsolet technology is the realisation of the old englneering conceptE 
and in most cases is characteriaed by the low capacity, low yiel~s 
of the final product, large quanitity of the effJuc~ts nnd many 
induotrial hazards in plant operation. r.roatly it uRco manpowe1· in 

extcnsi ve Ylay in wiacceptnblc conditions. The exmr.ples are: marten 

otccl furnac~~ old muchineshop3, coke industry etc. 



I 
I 
I 
I 
r 

I 
I 

·I 
I , 
I 
I 

' 

)/ To make any choice of t.he tecr..r1ol cr;y ;.•.e have to ·ue equippc~ "::. ;::r: 

some specific rr.casurabl e pararr.cters, •::hich al low to corr.parf' 

different production pz·ocesses and can assure at last to e~·;to.iili:. 

order of the priority of the different technological proccs:.>c~. 

As we have mentioned before there are four main properties of c~~~

technology which are in the most cases substitute one to anotlw.::. 

For every specific process it could be some trade of-f ceti.•:cen th: 

.-;~nsumption of the materials, energy, labor c.nd capital. 

Comparison between different proposals or self developed pro:!NH.H 

shoulq be made taking into account real internal trade cf ~ctwec.r 

those properties of the nrocess. r.:easure of trade off can ue m<~df 

or in monetary terms or in physical terms /e.g. materials vcrsu£ 

energy/. 
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Technology selection 
-------~~~------------

Comparison of the semicontinuous and continuous bleaching of fats · 
and oils. 

1/ Key words: ~!22£~!!.!2 - sequence of ur.i t operations rei.:oving sor.le 

colouring i~puritics from fats or oils 

Fats and oils ---.. --------- - glyceride esters of fatty acids c14- c22 

/r.iostly c12- c1 :_/ 

§!!::!£2~!!~~2!!~-C?t2££~~ - Li1i1i tad t i1 .. c corrt t11uou$ flow of :i.nru ts 
and at last one of tl1c n11tput. followed 
by the. nonpro1bctivr? /<::.-:~rvicc/ Or>r?ration • 

• £22!!2~2~£-et2£2!! - Pcr~anent flow of in~uts and outputs 

2/ Technologies description 

A - technology - semicontinuous blcacl1 i.ng of the al1:1ond / ~·Janut/ 

·oil 
Fig. rJ1 

The oil is pumped to kettle equipcd r1itJJ Gtirr~r C}nr:f heating coil· 
and than bleaching earth /or cctiva~ed carbon/ is added. After one 
hour of mixing oil with earth, suspension ls pu~pod through filter 
press, from which pure oil is obtafned. Bleaching earth is recovered 
from filter after ter~ination of tho operation. 

B - technology - continuous bleaching of the al~ond oil, 

Fig. N2 
I 

•The oil and bleaching earth are continuously trsnaf~red to kettle 
equiped with stirrer and heating coil. Mixed suspcnsfon is pur.iped 
to rotary.filter. Formed on the first vacu~rn section cake i9 nash~d 
with so~vent and filtered on following sections. Dry cake is cut 

out from filte~ and transported to solids dispo~al. Solvent-oil 

mit6ture is pumped fror,1 separator to dir.tillatjon unit. 

l 
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Recovered first section of the filtc: t-n f; 1 t-.-<>t-n ,_ . __ ,._,...., .(. .-.r. ... .. '"''" 
and pure: solvent is recycled to washing section of rotary filter. 

3/ Process data for the alternatives at 100 MTPD capacity. 

-------------------r--------------,-------------------------------1 
1 . 1 . Process • Iter .• s coosur..ed 1 Urn. ts 1 scr.11cont. cont. 1 
I I I 

------------------~---------------L------------------------------~ 
Oil losGcs 1.600 lGO 

Elleaching earth Kg 2.000 1.600 

Solvent losses 300 

Steam 9.000 19.000 

Power K\':h 650 050 

3 Water 1.; GOO ~ 1.GOO 
I 
I 

Man-hours h 9G 1 48 
. I 

--------~-------------------------------------~-~---l ____________ J 

Price list of ite~s is attached to the exercise. 

4. Exorcise 

;, 
Compare the p roccsscs co::;ts of the opera ti on. Deterr,;ine condition 

for equipment cost increwent at nhich continuous process is an 

appriopriate technology. Semicontinuous process i~ve~trnent expendi-

' ti.1_res has benn evaluated and .f igura 0.5.1c1· ~]fi-- was ~ccepted for 
the project. If the semicontinuous protess was previously i~plerncnt 

what possible solutions are to be investigated ? 

Exercise N1 

Price list 

--~--------------------------------~------------------------------I 
Items Units 1 Price 

I 
I I I 

------------~-----,---------------------~--~-r------------------~, 

Oil M.u/Mg 1.800 

Bleaching earth M.u/Mg 800 

Solvent M.u/Mg 600 

Steam M.u/Mg 50 

'Power M.u/M\'/h 77 

Water 3 3 15 • M.u/10 m I 
I 

Manhour 11. u/h 5 I 
I 
I 
I 
I 
I 
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f 0 

Ftg N2. FloNsheel of continuous proress. 
• 

?Jui,omen I '4 I 1$ 

llemN Speci/i"col1on 
( Toni 
2 Pump 
3 Kettle 
4 Rolor!f /illi'r 
5 tooler 
6 Vacuum pump 
7 . vessel 

' 8 . Pump . 
I 

g rant 
I 

vessel 10 -...... ,,..,.,,. ~-·- ... 
II Pump 
12 Heol exehonger 
13 .lislil/alt"on column 

'' Heater 
(5 vessel 

'' Pump 
17 Pump 
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Exercise N 1 

' 4 

Fig tl.1. ~loNsheel of semiconlt'nuous process. 

El)uipmenl /isl 

ltemN Specil'icolion 
{ Toni 
2 Pump 
3 i!ellle 
4 Fil /er press 

.s Tonk 

~L. 
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J.A. Y..opytowski 

Chapter IX. Project 
. . 

e:1: :-i nccrin;;. 

I,ccture cont.c-r:t: 

1. I'rocluct.icn p1an2Hp, ob,jf:'cllvl<> 

2. Prccc:::s C: c3if;n. l"urict io:-:·= ~ d~nin cf unit operations. 

). Fun ct :i.on Lm1 :.;tr:wture c.:•·- ;~n ti hiJ 1 t-y for unit opera tic 

4. Process E:nci Instrt:.:.;entat:! on flow-sheet of unit opera ti 

5. 1)<:.rar.;etrj ua tion of procr>:;:; flow 

6. lt:ier:!rcl1y of tcd!1dc<tJ r1!~d r.co:io1r.J ca) parametcrr. and 
variahJc-,u cescri!;:!?Jf~ the ;-,(1:--rluction process 

.. ,. f.yGte::-. e-r.~~1:ycis of ~he tr:elir.icaJ otr;tcture of the 

9. lr!·.'~S t::.rr~ ~ !'C~: t l ~ · !_ ~ : .• :- ~ r·. 

10. rrelim~::::!·~: ~ro:'i::'.7.: /:;r,·:~ ~" chm"t': Hnd layouts/
1 

--------------------
1/ On<.;c t.echnolo~~:r ha~· l' ''ll or~}c·etc.cl c.1· ro~ l:_!:-:;t ::11.n·:~ative nolutionu 

;":' rr:11_ii:c.cnt arc !JO inter-

dependent tl':nt selcci.iur• of ti:<' t.ec~ .. _ :11i:.Y ,-,;1kn .. n.ticaJly den.1ie 

th-: c41.Aipr1.t·:~ t. 
Viha t is n('Cl ~;r;;.l1·y 

bids? 

to pr'-·r.~re orcler for 

- J,:ateriel tin·~ enerr;y La] t• ... ··~ of' ... he t~chnoloeical proces. 

\'ihi 1 e the product ion progrci.:.:r.~ is cl !~r ~!:c:c! l' lant capacity prel imi

nary eotim~1te<1, matc:ri::.ls n.rnl :inp•.it~; calculated ond technology 

selected, bf! t am~e of th<~ 1·10·:;~ thrn-~i:·::. tl1c di ff c;rent proceas uni tn 

is c. prob le:~. vii th \':hi er; CV(·"!'::· pro er .. : 'nr:1n£~c:r can deal. Pare ti-. 
cally balance p!'en~1·~·J1ion i;. ::d~tjw. cf th~ C<~VCFal to ncveral 

hundrc-d (\ (1 f (' C}1l':l ti (l ~ : • • .~c 1 j: : : , . : pr<J ('.I."' :<~.~·n::·,i.: t !~l'fJ ur.tl f 1 OW 

prorr:rtie•. 
,, tec:hnc: or,ica] proceaa 

?-/-
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Some information is i;i vcn in the basic r?ngineer·in;; or in bids of the 

technolor;y supplier. Using the data fro:n r:;ater:ial and enerr;y balance 

and proce:r;s information Prccet;O and ln::;tru:-:a~ntution /I' I/ charts 

should Le prepared. 

~'han we will have the complex look on <•11 intc!'co.r.ncctions betr1ecn 

the unit. process equipwent and all additional poini.,s of the flown 

v:iJl be identified. IndicatiO!is on t!-i.c :!.nstrm:,cntation ancl control 

po in ts are tc be d iscuc;sed because u t this rr.or:.!:'n t the !r.anpoweer in 

decided in quantity nnd skill. 

- balancing of the equipment ca.:H~.ci ti er. 

Identification of each unit p!'ocess on the P I die.er?..;.: ~d r::n. le1·ial 

oalance are eiving the possioili ty to culcul[~t.c the ea~h procerm unit 

capnci ty. Calculations are rr,ade on the oasis of the e!1t;1ncering 

::-.c.nua] s or on the ba::ds of the :i.nformr: ti ens f:r·or;, the cc.talo[;'.t.cs or 

s?ecifica tion lists of the equipn.ent i:rociucer;.:;. Cllcos2 of the cqt.:ipnent 

is to be made keeping the proper capacity pro:;ort.io1!n between the all 

items of the production process. 

~elected equipment has to 1,c specif'iet1 on spE-:ci&J chcc<-: listE r:;1i.ch 

nre sour·~c for further cal cu la tion of the equi;:·•r·cnt cof;t. 'i;hc t;;!]ical 

check list is given in the 1·;.Am.JAL /p. 119 .Enr,li.~}ri. ediU.on/. 

Procedu!·c of the purchasing of the equi1itiient and ito co;,t eGt:i;r,r~te on 

the Lania of the data in the offers or qu0tat:i.unc of t!:ie prod:..:.c0rs 

will be ~iscuased later. 

Process functional charts. 

Tcchnolocical proceos defined on the 1; I dinr:1·um and <1irr.cn0:ion2 cf the 

every pir.ce of the equipment e;iven in the spe:c:i.ficaticns, allo~·-' to 

prepare layouts of the equipment in the three di~ensional sp~c0. This 
·' plant layout must follow several rulen: 

location of the equjprr.ent is to te conc:Enc ·:1~ t~1 the ?:.u.tcrial 

flow, 

place for transport rou~~s, Jocal storaces of processed 

materials, control and instru:;1c-:ntatio:1 r0or!lc [int! nccci:rJury 

rest tooms for the workerc ha~ to Le urovided 

- proper proportion between the working LJUrfoc~J and r:iany-level 

flooring is to be kP-p t I cor-d; of trw lrmc! enC::rz:y is t~ h~ 

conaidcrC;:d/ 

~1-



I I 
I 
I 

I 
I 
I 
I 

.... -

Ali tlw eq· ... 1iprr.c1:t <::~~ :--.;·-.:.;n;::-..·J ;;·r· ''.' l• r·>.nd :'..n !;roduct:i.on areaf; 

which could Le t_;1!.jJ~.n1::; <.T op!'ii :::i.::· :;: r:i.-'. 1 ·.·c-:., • .i;:!v::f;ion of t:nc 

into one tuildin.r::. 

cons id c!'.·eO.: 

an C -· "' ~ " bt11· , ~ "' r• ,,..~ /· · ; , • · , ·.- · • ) I .!.bry - L -' ·t ,.... · · · · • ' · · • -

factory, re~·l~'1rant~; 

f .. , . . . I 
1111 ,.,,:r• ··ro' . .,.,,. ....... _ ...... ::' . "'~- ,.,._ 

, .. , I 
~. -~ "". 

'.v ... 
I '-· ·' 

adrr.iniu t~at 1 ·.:t:: LuiJ Ii i!1. ;;; 

. ~ : ~ ·. 

hostt-J;_: and Pnntual l'l::-:5.c:rr:' ·. ·1 :'.:j]d:'..n;::s 

Trans?o~t layouto. 

m!"!tcria1s, 

I All the transport routes 0f the 1:.::~c·i·'~·~'.. ;;:-'. 1,ror:~.:r.·ts has tote 

I~ 

I 
I 
I 
I 
I 

' 

invent.ir;atcd anri r-r·c;:cr l·~-·~2, t~_;L::c.s, ~:·c11L;c:;, i'=.:.:!..lrocd ar.d t:?:·\.J.::;:; 

loadint; stationu <:ez;ir;nr·<] ·.·.th tl:r. c·r·:~;· '.~1 !(,• r·:·l:;tjrig puc.='c 

facil i ticc. 

I.Iachirn.:1·y and cqulpr:.rn:. !i·cc:ific-~L.~•·!• ;·!·'··· them·<:('~:!~~•'!".',' qur~· :i.ty 

and qLl.r~ntity of the ut.ili'.lcs. ·~·:.:.:: t:.e 1, ·:d cmi:.'. 1;r:<'t:Lon ~rnc ~a;:-pply 

as well au distr:i t1u. tion f'Cl~.:ita ~;1:1 l;e c!1·,;·.· :1. 'l'h:io c::urcc of i11forr:.a
tion serves to dc;;:~r.n t.he ;ill li:ic:..; :•f <:.;:·: ~ .. i"tutimi of the ut~lities, 

an well allowr; t.he di1:1cnr::it•ni.nr, n:" r:~1Jt:r;, r·: :·1cG ond atructurl!D. 

Tel ecorr.:r.unica tioH ] '4you U;. 

Every process ck:i.Hlloo U.r. cc1~tr;;! ('~;ni.I'(''. : ~d coJ:icc-lior1 of t.lie 

inforrr.rJt.:ion ao v.c!l the .i~'.t .• -"!"!.J!'O"·:·;· c:cr..'.::1 .:,.~U.on. 'i'lv~refore lnyoutc 

for t.hc tcleptc?" \;irinf: ~~.! di':.::·::,)t,ir·). ·1·<· tJ<'ee·~·~.r:.,·. 

4/-
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So1:-,ctimr:s two pnralJ al telc:11ho.n·~ :::yr;tc>ma ~llould c:>:] st.s /internal to 

supervise process and e::-~i.crnul to commm:i c~. tc with the factory admi

nistration/. Co!!i.puter ~entrcs, p-rinting ::nd rcporuuction facilities 

as well as the telex contre should be desicned. 

J.lanpor:er and s taffint; of tl:e :·ac..:tory. 

Chnrts of manpor:cr rec:_t:.irc:r.1cnt rc::~i~ s~::i.J l <lcacription with indications 

to training prot.;--ratir.le, anJ stur.:· l:3i:~:.::tL}on is to be prepared. Ifothods 

of Iliar.pm-1er estir;oation \';il1 uc dj_:.;cusccc! Jater. 

Organisetional layouts. 

Oreanigrams ahord.n[; the crc;aniz1::. tio!:.al cc l up for the operation of 

the factory urc to be r>rc!lc .. red. ;~~.:_ir; ~.ihculd be supported by the rec;ula

tic1:s ~nd oblit;ations a.~: \':c21 :r·u•r,ono:i.t:_1:i.ty prencriptimw. Because 

ore~!"lizc tion of the oper;i t.irif; i'<lc ~r_,r~1 :L!..: <Efferent a1 so the orenniza

tion curing the cngim:c~1 j ng affi (··-·~ct:i•.!.::1 tir::e is to he proposed as weJJ. 

-during t~1e o tart up pcr~_od. Fr~ir:-. !-·very lay;)Ut the necesoary equipr..ent 

.and 1;-iater·:ials should "i;r· cle~~jne~i <.;.;-".; S!'r·c·:ricr..ti::m char·ts should be 

prc~;~~red, Th_is wou]<l serve to c~;t:.,J;lir.;i: or control the cost of the 

civil wcri~s and will aJlCJ\·: to n:'.<:cr: or(°!C.!.'G at the pror.er time. 

Civil engineering worl:s. 

AJrct.dy collected inforn:c:.t:i.on c:~J.~iy:;s th~. unc:i.lyf;ln of the civ:il ent;inc..: 

erine; works Ylhich are nu;essary for th: factory erection. Additional 

dutn are collected from the loc:nl :i.sat:i.on and oi te description. 

Thrct' kinds of civil e.neinecri:-;r; ·:mrl-:n ~irn to be estimated: 

- site pre para t.ion anc!.' ·de·;elo;;;,:ent 

The vC>lurne on chcct 1iet in t~Jvcn in the iri<mual /P. 120/ 

Calcu1a ti on of the cost iu mac!e on the c:1 tirna ti on basis of the 

physical volume of each kind of jobs, nnd prices dominating in the 

country or region. The tenders L'om the c:oj1tractorci ohould be sought 

Givine them si tc data and appropr-:Lu te J uyou. ts and charts. 

- buildinc;s n.nd c:.i·.dl ·.wr1:3. 
'l'he c:heck J. int i r:: r,j •;1"'L :in t}w irinnw:i.l /P. 120/ 

' 

The:: :µro~eclu:r·c of the vc,J lHr.c e.r.~:i r.on t (:n Vi ~m te nn el:ove is to be appJ icd 

- OU tdoor CL~ l V.'( 06:r; 

'rl1F! check 1 t ct i !:: E:·:. v ,·!r~ tn t: r_ :~.<.urnnl /I>. 121 I 

tdiovc io to be 5 /-
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J .A. r:op:; tcnw ki 
\'iursaVI 18.10-12 .12.19~;~~. 

Chapter X EanpO\·:cr .'.i'ru.ini!lf',. 

Lectu1·e content: 

1. Bntimation of working time a/per year b/ per shift 

2. Estiraation of workJng places ql.tantity 1/ 

J. Coordination of the operation time nnd \';or}:ine Ur.ic 

4. Indirec"'.. l obour2/ 

5. Working nchcciu.len 

6. \'lac;co-nki_ll cn.tcr.orie::i of wori:erG. St.l:!1·leG sc:a::::c. 3 

7. Organization chart of thG i1rntal J a tj_on, pJent, r:or;:~~! 

Ger,c:ral pri!!d.pJ e:r: • 

8. St nff c.r.c] 1r~r:naceri£:..l f orr.e:s 

9. Cc~t cat~~~le of ln~o~r. 

1 o. 'l'r:dnint-; 11r·ocram:r.e '1 I 

C o:::m1c n tr• : 

1/ E·c-tJ•,.....,.~-i·on o-r t 11 e a·,···1~·· t,, r,f" • . .-· • .,.e· j. ~'._,·v~r •". ~, ... ,·l. t.i~ .... -· .. _1, !:'_ •.. .:.,i.·1 ·.-_,.,(ll_!~_j,.·J 
-..J .!II<-_ I. • ..._ f, ,'·-<~• -~- .; \· ~ _ <> , " - _ 

oe u re:;;ul t of the pro.:~uctio:i ;;roccos .:: .. n<t1y ... .:.s. :;:":· -~c:i. :: ;-.;:: 5.-:-:r~ 

tion of infcr;:-.:.:tion cm:.ccrrinr; the If,::!Jr:ilnr, the !;1·~>o:s::.; f..':·c::-, c'. 

col,lntr.=.es is leadi_~1t; to erroneous dcciu:ic.ns, l;c(;r~'.:::e or· ci.i.ffr! 

orgnnizution of tl-ie indust:ry n:; a \':hole /e.r,. 

Some help in the labor estimation could Le: 

- equipmc>nt SUP:>l ier; 

_.,,,.-1- "!""/ •-" ..... "' - .. . 

output data from other factoric:r; in the countr~: 

The best solution for foe labor estimate is the nn:llyr::Jn of th 

workine places. To the vmrld.n~ ple.ce in P..ttachec ,,~rr~.ai:c::t 

function fullfilcd by the operation on the pluce, er in thr 

several pleccs, covering his ochedul cd tir..c of wor::. On t!w \·:c 

inc place operator io in the contact directly or indirectly ~l 

the flow of the materials and t.he rr.achincry or cq11 ipr.e.nt. 

It meano thn t only a!"w.lycint; the P I d iae;rarn anJ layouts of th 

equlpment one c~n cicfine the quantity and quality of the .i n;Jor 

The procedure of the cctinf.tion is as folJows: 
. 

- define Uw r;1.accG·on·the PI diaerar.i whcr(' th" 11'.!'tjr. 
pa tj on of ti1c worl:c~r ic antj_ c.Lpa t cd 

enU.11,ntc ti'ic· i,ime !H·e0:itH1ry to Bi::1·vic8 (he eq 1.?~i p:~:(:nt 
o:r flow of the rnatl:;_·:iuJu 

•• P.c~d ';uxiljm·s <~.c::;_viU-: .. o 
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- count the quan~ity of the.labor on the every working plac 

- artd the controJ operation and time 

estimate direct GUpe:::-visory wanning 

- add the personI1el in control roorr.s or at steering pnnel s 

define the capabilitles and knowledge to servi~e each 
wor:dng place 

J~c :ml t sho:.ild l>e the direct labor specification in the given sec

tion or depa.rtament of the factory. -

In su:n.e' factories above the direct v1orking place attached person!11: 

it io nccc::;:;:iry to follo'i: periodically the performance of the i:::o:::c 

r::-,~cir.liocd rr.achinery which is selfcontroJ led, but needs GOI:it; 

c;upervis).on on the mechanical side /lite comp"!. .. cf.rnors·, purr.ps, hydr:: 

u~ :~c presEm·e facilities/. Than the route of the contro1 lcd place~' 

:is to be cntablishcd o.nd routine circulation peroonnel is to be 
~r: r:t:ss0d. This personnel may to be ob] ir;ed to execute simple m~ir:

tt:n::nce lH:c erea::>:i.nr;, liquidation 0f the small leakages etc. Ii :i 

nu:cssary to cs tab] ich control ti1:1ers fo:c this personnc-J, er ot!1er 

Yi~::r of rcportinc. 

2/ r".(h::!.tionaJ.]y to the direct production personnel is to be defined 

01: t~e banis of the functions of each service section: 

LJtorc and m1rehousea personnel /on the basis of tir:;c 
achedule of the activity/ 

maintenance- rnachinshopn personnel and specialized L"iain
tenancc pcracnnel 

· v;a ter, 0lcctrici ty, ef"fluenceo and other u tili tiee servi · 
pcrf;ormeJ 

riutomation and inatrwncntation section peroonnel 

QuJntity end nkill h~o to be defined on the basis of layouts acd 

dia:~rr.ms of the utj.l i ty distrihu ti on nncl the procedings of the 
ti:~,ing. 

----····_ .... _ .. ______ .,. __ 
J/ Sn1ar1.es a.re to be ei-1tablished in two models: 

:r:-.onthly r3~lor:,' for the clerical, manageri~l, and supcrvi · 
aory pernonn~J 

heiurly pti.y for the moot of' the worl::era 
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l To establish hourly pay. the b<:Gic wori~int~ ti111c in the month shcu1 d 

be established as well as ~he princi~lcs to recc~rencntion for 

f overtime, leaves and proved i) lneB3. 'l'hc: classif.i.ca tion of the hqurly 

pay against the skill t;roup shall l;c defined as •·•elJ conditions of 
the promotion. 
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Training programme should be tliffcren·'.;_ tc-d in time ocl1'~duJ.cs and 

ar.cthotls of the tnininc. ClaG~~ii'icc. tion of the training progra:::.!!iE>S Coln 

be proposed as follows: 

- trainin[; of the rr.aintcnar.ce pernonnr~l, tooi rac,~ir:g 
personnel, und utilitie~ ncr·.rice and instrul!".entatio:1 
service personnel 

'.l'his p~rsonncl should be selected fro!ii. J ocal scr.oo1 s or une1r.ployed 

educated population • .At first the l oca.l trainin,~ theoretical cours~ 

should be organized •1i th the help of the } ocal u.:1d fcrej_ng specialist. 

Aftervmrds when contr~cts with supp:i i ers \'/ill i)(: concl:J.deq, the necc-

snary quantity should Le trained o• . .lts]<~e the co'!..:!-i~ry w:i tt:. the legal 

obligation to start designed ;jo!J or to return c~:·cmdi "i.t~:res on n.eir 

t:caining. Before the ntart up and dm.~i!l(; the opc!"ntio!! period they 

should be trained ad di tionn11 y by t:1c nUfYCrVi!;;int; ;;erscnne: from 

producers of the equip:r.ent and inntrurr.cntation. ~;~::a.r;; of the thic: 

group of people shouJ d be po:;;uibJ.e ld ghes t to avoid trnn::.>fcr to other 

employers. 

- direct procesa l~Lor and direct su~crviGors trainins 

Source of the people should lie as a[;cvc, E:;1p1 oy:r.ent of' this p1;o;:i1 e 

should otart ab~ut half a year befotc t~c erection is finished. 

During this time school claf;r;er; shou} cl Le ort;unizcd \',hr~rc local and 

foreign special is ts should at last during 3-4 rr,or. t.1"1s teach peopi e 

theora ti cal ly and practical J y on the inst al la tio!1. Pr!.rt of the oupcr
vir.ory manning should be train~d a.l:Jrcwd 3-6 r~1ont!-.n. J~f'ore the ste.rt 

up come training on "dry" equipment should be al] owed or with the 

use of "dur::my" raw ma tcrials. 

- manngement and dcpartamcnt uupervj.sory personnel training 

If the cou..~try is practisiaing the delegation of high school educated 

people to the foreign univeroities this kind of people will fit to 
the managerial and technical supervisory activity in nc\·1 factories. 

Local experienced mc.nagcrn ohouJcl be conoidercd as a top people for 
the factory directlon.Training of the manai;crial per:Jcnnel shouJd 

lnst at least 6-12 month in the cor:ipany where tech."loJ ocy \':c::; aquircc. 

Er:.ployment of the foreign personnel ia aloo po:-;siblc lmt only condi

tion is t:v1t they will hr1vc~ opcciflcd functicinn. activitten ar.r.1 r·c:G)ln·· 

nu:i .. b.:Uit.y c.r,. technical w.ir:n~;c·r., vroduction 1r1:mr.icf:r, oup~rvic.;o '1 

1 
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Total tlrne(T) .:.·. ·.·.·.:-:·.·::·.·. 

tlee /rend da!f 5 (JIJJ) 

Official holtda!fS (tlll) 

Siclrness (5) 
Training fl?) 

llorltin9 time(//) 

JI= T- ( l/JJ-1-t 4 OJI +S 4-1?) 

.. 

YearL9 · balallce of J.1orlring time 
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~_,_,.~~Neal h~~ (M) 
~~~~ 

/llafural brealrs {IV) 

l/oprod//c!ire movr?mt?nts (I/} 
~~~'-fl 

~~~L."-j .7n!eroperatiooat rest f :J) 

Tot al sluf t Prodt1c/iye time (P) 
. I 

time fr} 

P= T- (1'1+ IY +I.I +:J) 

CoefftciE:ot of Labour tlme utilisation 

p 
C= -. r 

. ' 

6/Jift oaLaoce of 11orlrio9 tim!! 

~ 
_.; 
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J .A. Kopytnvm:~i 

lecture conten:: 
. . . -- l t. ·- t - c l t -

11 1. DcfHn"!.ior..n. lL·.:--cr.f'n a Jen. t.rec ion. 11ns ra=wion 

i1!iplr·i.~c.nt.atic1 1l ~, ~n~t. 

J. I.las tcr nchf;<lu :• c· <>l" ii1e factory 1-?rec t:!.c:~. 21 

t.. Contrn::Lt;.a] fm·::_:, o!' tl!(; project imp-ir·wentath:-: •• 

.,,..,~ , A ->·~· ... , . rr•1 .. .: 3/ 5. In"I: ..... t...ir s o ••• ·--·. , .•. w~n.ri. 

r ,. t-' Hr.:,__,. 1·, •q••.; • l· • .,·.~.,.. ''•1.1"0• 4/ c. ""on_ ..... ::l_ n.e-..h.1 ..... .) ... _I.. ,:.c l ...... , •• r;c~ r._} .. c ...... r.1..u i .• 

7. Sclu~ddinl; :;,~ti<·c;.?/ !1(:1a;yr.. (,/Cos"!. cf the projcc~ 
irr.plc-:-:.~n!.al :;.0:1. 

Ccn.::-.c :1 t ~ : 

----------------------
1/ Implerr.enta~.:ion is a period of l.l::-;c of the pro,icct dcvc~opi~.er:t, whie:t-. 

starts E;~!.Pr ciecioion of. the in:1!•r;tr.1e11t and ends aftc;i· f_;unrantcc 

teat run ~.:~i ~!!l:e over proto.::cl :: iw.5 bc~n sic;ned. Durir.G the ir::p! c

r..cntation of the proj<:ct r..at:.riacf: c.s y;ell infor:natic,n is t-roccsccc. 

l:recti:m i:; !l 1:eriod of tii:•c v:i;.:!1 mr:tcria.1G nrP. proc'!r:scd. 

Construct~·,,n is a iJr.riod of d.vll ..-:crf.LJ cxcc~tion t.:ir.:::. Sor.le tir.es 

these worJf; nre u~;c,d n.::i eyr.c:1yr.;:;. 

----------------------?./ C:en'c:-r.l scht-clule and C;r,inr, cr(\r;l'ammP. or lhc prcconstruction, con

struction ::.rid corn::;:i.:.:niunin1; ;.ri·i~,:; is lo ,{; c~rcf\.:lly ;'rc:;r.::-cd. 

The str.ndr-.:!"·d act.ivit5.c~1 to be r.,::;ntionr.o in thic cha.rt arc: ~s fol1ovm: 

- iu•1i tatiorw l..o trr;:!(·r for cquir>t:.r.nt 

- invitationu to l..c~J~r for civil worko 

- fi r.ancinc; a.rranccw:. ;.r. 

- cnginecrinr; /dctr.iJ erl/ 

- civil worts c:nginc{-;~.i.n[~ /detniJ ed/ 

- purchacillG orderr; 
- civil i.•1ort:J contrr.:t:;.; 

lor:d purchrffe cr;;itr·~.t·:.u 

r:rc.ctio.1 u;1 ~!rn ~·r,,·t ·~·J 

/ 
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pr1'µni·otory ci ,•i] works 

rondu, rai~\·:ayn, I!lai.n systC>r.i of the pipil:g /::~ ler, 

iffl unC"ts/ and :r.ain ccbl cc aiGtriliution set 

- r.iain foundatfon<i 

- lJuildiugn nncl Gtructurt:G 

- cqui p:r.rn t t?.rran:-:e::.c:nt /!"ipinr;, wiri!!i,, inn l rur:·.c!d.a tim:/ 

- otlwr s;>cciali~;ql civil \":cr~s /electricity \-:~ri::g, 
\ 

water and [;tea.11-·pipin.:;, Ve!!tilaU<:~1. anc cli:!.::i;:z<!tin!: fi.e 

- other accepted \":orks and supplies 

- cor-.::.ist:io:iing of the factory 

- ~o~.missioninc of Gections, departeffients 

- co:r~:.fasioninr; of the utility supp:!.y system 

trainint; of thc pr.rsormcl 

- el:n-l ll'.J of thP fac~ory 

- fir1a] ~!CCcpt~mce Cf the \"10r~:B and SC?"CiCeS 

All Lhio activi t.ic~ <:re :interdependent nnd nrc carried out ii: :r.any 

caseo paralle1y ~ne to another. 

3/ It is easy f.o cbncrve that auch ·co:::plicated ta~1k need::i s;~t>cial 

orc:snization. 
Investor ie ob1 igcd to built up special organi.zntion to carry 01d; 

aJl thiG ectivitien. 'l'herc are t\"IO possibilitiN3 Of CO:t!:ro}.lin~ 

of project jmple~cntation: 

- contractually 

- nclrrSnintrativel:r 

In the first cane ir.vector is concluding a contract with c_;Jccir.i-
1 ize:o company /local or forcir;n/ to organize all cons t1·i:d.icn ar.cl 

coffimiRuioninG• In the second case invc~tor iD employing r.roup of 
the Dpcciali3ts and supervice their activity during th·~ fr.-.plcrr.cn

tntion of thP. project. . 
The etandf!.rd corr.ronition of thio oromizntion iD as fol lown: 

- purchasing department /c:uppliee mannc:er, chief buyer, 

chief otorco officer, purchaae·ar.alyst, ccr:~~·!ity 

\-.uyc• .. :;, sloe:; controller c~ores c:ccotaitant, Biorckecpe.:·••/ 

/ 
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civil \';crl:::; col!tractinb <lepa.r~rr.eut /chief en~incer, 

chief l:uyer order nnn.lynl. 1 c_ivil works cl<!rlrn, chief 

::;tore keeper, store~ecpera/ 

supervising dcp:!rtr.1enl. /chief engineer, supervisors a!1d 

innpectors, chief accounting officcr, account:! ng cler:;:s, 

report analy::;ts, commim:1ioninr. chief, cor.u-;;imiionin~; 

officers c.nd c1erl:::;/ 

A J 1 thi c orc;ani Z•~ ti on i r; su.;--crvfacd Dj' the investment lli<.r.!1af:Cl' scrd C(· 

which ia ful:iy r<'sponni"o.1"" t;qf<;rc: the imrcstcrs nutho:-j tics. 

4/ The short description of ihe impJcrr.cnte.tion of the projt":ct shows 

tr.at thi!1 .. :ind of activity is nlzo co::iplicated production procaa8. 

It r.-.cans lhf.:t it ~hf·nld i.;c cr...::--efuJy planned and controlled all thr: 

tir.:e. Sevc::.·~1 contrt~ctin[; cor.-.rar.ieo developed sophisticated co::-.pu.tcr· 

:1~r~•t~r.;:; for thi::: r:urr·<·:>e:. !;"o doubt that for col'iplex invc~trr.cr.t 

pror;ram.1.e G-:.1ch a planninti s~·rtcr.; is desirable. But vii thout loosin~~ 

much frorr. itn c!'fectivi.,_y it could be oubstltuted oy the r'lanual 

control sys tc:r., which is slic;h tly rr.ore la;;our consllffiin~ but can ~'' 

foJlo\'!cd by tr.~ :;coi:1c with 1es~ e:;:pe::-ience and education. 

In acdi t.icn lo the Or{;ani:rntion of the ir.p1c1r:cntation ntn!1aJCl?iCnt 

s~·nte:r, the Gkplc planning and control :;;ysf.e?'l ir.ny by used. The fol i

o~:inb chartc and schedu1 cs shoui°d be prepared to plan and control 

properly r.~cdiu.m oizc project: 

- E!~~~~~g_;~~::~-~~~-~~~~~~~~:! 

r.:nr;ter sc.-hcdule 

- critical paths diagram 

- rcnponsibility schedule 

- cchcduJ e of r:tachi.ncry "and equi.prr.en t requirerr.cnts 

- n.anyower rc·quircmcnt ;:~hcdulc and chart 

- liaaic materials encl erection equiprr.ent schedule 

- basic finuncine schedule 

Control charto and schedules 

- summary conatruction progreso report /by activities 

nnd cocto/ 

v 

I 
.. 
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cni;incerinr:; (:On!'.itr·~::t.io!-, c1·~ ticrd activities lizt 

and aler~ list 

cchc:dulinr, ploL cm··-:cG ~or ~<itr;:ir connu:.i!;i;:&.On, 

cquipmer1t cie:~ivcric:.•, r..~ter·::nl~> co!lsur.i.ption; n.r-d 

fina!1cial ex~Hmd l tu~c:~J. 

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

Dur.ir;.:; the nr.alyf_:is o::..· U:c i!:i;'ir·: .. c;:1tntic:1 of the pro,jc:ct !!.any t:iECS 

the problem of the ti~e schedule hu~ i:e~n diucuascd. ?here ~re many 
metb::>C:a of t:il':lc ::nd resrurce Gc:>-·di.i.~ :I!1;-; ·:-.ut i..v1p nu:::.n to be <:rcoud1 

si~p!c to be useful for the uccr. 

- V1r <.:hart:::; 

of H.c nctivi lie:~ is giH:!. o:i c;:::: ;:.:-:c, ;<i:d <l:.:.ro.tio!~ of ca~h 

<:.etivity is t;iVei: 0;1 t~:·..:: olher :...:·:1·. 0\-"0" •l:e durat~vH dr·n\'f t.iw 

quC!nt.:i ty cf ra:cee::;c:..ry r~:i..:(:nrcu: c<.:n LP i!•<lic<:tcd. :~~::c c!:artn are 

1w0fu1 when the nun.·uer cf" i he r-_~ i. j ·.~it iE :~ i::; not V(~r:j hit;!1 /one paGe 

,.,,-.,.1·"-"r·at1·0~/ '"hen th",,_ c·:-r;---,t-> ... ,. ·-c .. .,- tbn1 uc· fl!ll u{,_, __ J.l~ H,e .. i .;.. ~•pt"~'-'··- -0-! ::t:'-C.'.11..·d !:t.ii:~(:l'(.)t...;; ic~J ... e -

ncf::r: of the :r.ethod is J.h,:i t(·<l. 

1~rro•;: d j_agram~ has been d~ve 1 o;:E:d le rc:::c.J ve r.;orc~ cor::p :tica tcd 

np1.-cification of the nct:ivjtie:.. i:rC'Jtr:·-i:1:-:r/ it \·;:rn t'.:'-.e fficthod of 

the Cri ti ca] Pnth l.:et!°lo(1 ·.-:h:i ch Ltr i her !--.:!~ ·:;ccn L ?·mi~;; a t.cd ~c l':mT 
1:.e Uwdol or,y ~ind vd th <!ppl :i Gn t:i.c:. to l'T~C'.lrce cva1 ;;;;; tion on op ti::-.i-

zuiion swi"tchc~l to HIJ.:l'~-; und c~i-.~r si:d.:i;..:r ~ echr~:cs. 'l'hcre 

·fl 
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co:.i~r·c-: ns1 ve i ccvernl definitio~o ~hict 

utiliuation of the CPM: 

- activity i;:; a taol~ riJ;cce>::;nr:~· to the complet:i.on of a 

given proces!l /e.g. project irnplerr.c~1tation/ 

event is the Giart or tc:i·r.d.nntion of the acticity . 
li t t ' /E('/' . t' 1 • t t. t hi h - ee.r ~s s ari. '» io r,(· cflr~.ieo ir.1e a w c a.n 

event can te~:e plac.:r· oo tha: nU succeding activities 

con be com~letcd en ·or·bef01~ the proJcct completion date 

11:1 test i~ the Jctcct time nt which an event 

. I 
' 

.1 
} I 

I 

, 
I 
' 
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ln;:; or free C cat le <t difference between the allowed 

ti::.E· of ac 1.j -: .i ly \"!hi eh is not changinr; the completion 

of the oth('r cH:ii\•i tie~.:; and project completion and 

duration ticc 01" the activity. 

The application ruJ es of the 1t".c1-hod nre very nimplc. Arrow indicates 

ch1rntion of the acti.vity and :i.trJ dir(;ction. Cirele:::i llctwcen arrows 

indicate events. I1;sicie circles the.re in a number of the event anci 

h·!o figt:rc:s indic~-:.tinr; car] ie3t Dto.r·t und late::;t comp] etion. Each 

r1ctici ty is represented by one a!id onJy one arrow, and two ac ti vi tics 

cnn not be connect:cd to the :.;a:ne 11r.~ld anC: tcil events. If this ia the 

cane additional pEcrn~o-even-:: ::ms t Le nddcd \":i th activity of zero 

du:ration. 

To establish the dur:ition t:!.r.ie f::tati'.Jt:' .. cal datn. can be uacd or enr;ine

ering calculations. To kecr1 the dU!'<;t::cn tirr.c ~n objective es _t.Jossible 

I.here is surne distrihution oi· c1uraLfo1: c:·:1>rerrncd in optir:1istic, peBsi-

1du tic and most likeJ y timt!: 

opti:ni.~ti~ tJ:;.c: + pe:;sj:::-.iGtic tim.e+4 likely ti!l,E: 
duration tiilie = ------------------------------------------------

6 

!>01:-.e of t:r..0 ·activi t:!.es are lyinr; on tiic so cal1.ed cri t_ical po.th /what 

i:iec.ns t:1at they can not i.:c c.!c?2:~.yf:r1/. Cr-j_t.ical path criteria are es 

folJown: 

1/ ES. = J,~. 
l. 1 

E'' = LC . .Jj J 

2/ ES.~ EC. =·ic.-
J l .1 

·r n 
J.•v . 

l 
= D .. 

l.,1 

In ei vcn before proc~dure of' t.hc pl t::tnin~ and control of the implenen-· 

tat ion process we hu.vc beca t~n:;.ng lh(· i.H1 lh icch1dquc6 of eupervioicn. 

.Al 1 the manter schedules c.nd GC;1erEl timint; relations are presented 

on the bar charts, detailed ~J.minr, ~id:eduler; nrc given in the one of 

the arrows methods depend i:1g nhat kind of the co?r.pu ta ti on techniques 

con be used. Every cor:-.puter i::; au pp J i.f:d with tfif! vtandard progral'Jl of 

-Lhe p lam1ing in one of th~ en.: r~.e thod :..; nnc.l ta!'Jl. of the pJ a.nner ia only 

to define the sequ~111;~ of' t b: cvcnU: ;:ml Give the duration time of .the 

activity. Rest of the calr:t.i!n.~·jon :i.c c'c.0e by the computer. Re&ults 

nre ES anc.l J,S, loco.lina. tio:. v1 the c:1· i: "i.cal pa t.h, or J a~ time of the 
C!r,tivi t~··, 
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------------------------
6/ lr:n~;Jr:ncentJ y l:o-:: [(,10~ c.rG<in:i.7.a Hen of the project is, one can 

expect d"'!} oyG ·:.:hi ch n.ri:- VEry di;'ficu1. t to be quanti taveiy cstir.mtE:

Thcrefore v:hcn prepc.:1·~-'!G the t:l!~C: schedule some contingencies 

periods sh0uld ta for~~~~n. T!:c ~~jor obntacles of the project 

- J; .. tc c1eJjv!:r:r of cplticn.l equipment 

dd iver:; c~· ~he cr:<--~:.:~nl: .not to specifications 

- J 3-cL of ll::.c- p·o:;a::r' J ~'cnl lm~J dine rr,:Jterials 

low quality of civi] ~or~n 

lac~~ cf tl;c: la1.J0ei· c:r ]Cli!our disputco 

- burcnucr<1 tic pro:~.::·'iures of cquiprr.en t clearance 

t ech.noloc5 c:.J. erro~:: 
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ANNEX 9: Teaching Materials ~id Outlines for Slides, 

Module IV: Financial Analysis 
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~ktg & Fin. Analysis 

La~s, Nie-e.ria Co1.irs" 
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Materials used by 

Plark Weber 
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Refer Sec";ion: 

Module: . 
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DA~lC PROJECT 

C 0 IL C E P 'i' S 

'PROJECT LIPE' 

NEEDED FOR •ursccmrrnm• cc1~,cEPr 
... 

USU.t..LLY BEI'~lEEll 15 A!!D 25 YEilRS PER WI> 

A 'SALVAGE V.it.!.UE' CAN BE mED TO R~·:t-'LF;G? /~<)S.E:r VALlTF./E.;\.~Hir;cs VJ\LlTE 

AFI'Fll PROJEm' l.IF'F. Pfl?IOn - COUI.D BE 1 DISCOH!!TE!l VALUE' 

}:0·1'E : : AT LOti DISCQ!_1NT RATill - V.ttLUE OF FUI'IBF. YE.A-~S PAST FrnST 15 
COULD BE M~IUGFUL 

AT HIGH DISCOU!:T RATES - VALUE 01'' ADDITimlAL YE..4-RS EARNINGS 

AFTFR FIRST 10 COlTT D RE 1HTILIGIA'3LF: 

1 M A C H I N E OR P L 1.. N T L I F E ' 

A CGNCEPl' BASED ON. THE UE::D TO REPi...ACE OPlliATI!:G EtUIPKKiT OR PI.AllT 

USED \-:ITH REG.Em '110 DEPRE)'jJ;._'i'ION 

DEffi~IATIGU S H F. I, T E H S C.:'.PITAL R1'.P!.ACE:.E:;T F~Oloi TAXATIO!I 

UNDJiR !fil!!?.Q SYST£:.: A r'I': "~:er;;!. CL'~'!' :\NT) I~'CLUm;n I~! T:'F. 

---1 

IJ.~PORTANT FOR G!:!!FPATIO?! OF C A S H 'I'O REPAY LOA!{ P R I l! C I P A L 

BFX:AUSE IT IS NOT I !f D F; >:__!<~ 'l'O "]. N F I. A Ll_,9.J!. , CAN. BE U>ED 

TO REPAY P.ORRot-ir.n rnv.rsTr.:m·r C;;Pl'!'AI ' Bl1T OFT~! !LQ...! SUFFICIF.:ziT 

' 1 N T ER E S T' 

A COMPENS!TIOM TO THr! LF.KDER FOR THE 1R Jt; N T A I. 1 OR HIS lliON.F.'Y 

USUJ,LLY COI·1POSED OF TH!tr:C; EI.F~FlITS : 

B AS I C R ·EN. T A L V A L U E 0 F C A P I T A L 

KEEPING UP WITH INFLATION 

( DEPIUJ:;J:\TIOt? OF f:.WEY IN 1.N l!lFJ,NfING FX::OHOMY) 

R I S K : HWBLilHLITY 01'' !!:...Q..1. DF:Ilm REPAID 
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FOR 

SLITJES 

J.:ktg &: Fin. Anal~:sis 

Lagos, Ni~eria Cot:rs~ 
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Materials used by 

l'lark Weber 

Refer Sec"':ion: 4 

Mod•Jl~: IV 
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'l'EHMS 

D U R A 'I' I 0 !! (P~riorl. lonfore CornplP.te Rep~·ment) 

RATE OF INTEREST: 

R A T F. AUD M E T H 0 D O!•' R F: P A Y )~ E 11. T 

MORATORIUMS m •GR;~cE' Pf.RIODS 
ON P R I N C I P A L R E P A Y J.: E Jl T S 

son~rn:r:s m: IllTIB&'T P1,n.E:!TS TOO 

OTHER CH.ARGES; 

INVESTIGATIOlt 1',EES 

COJlitIT:M.EH? FEFS 

A D M I N I S T R A T 1 (I !l F E E S 

COSTS I COLLATERALIZATION. 

B 0 N D I I{ G e t c. 

T Y P E S 0 F R E P A Y M E N. T S C H E M E S ; 

'AN'R.UITY' OR E~~UAL PAYMENT 

(PAniENTS J..RE E.,,UALIZJ.o:D. TO rncLtmE IU'!'FR!ST .. Afl1WAL / liOM'!'HLY) 

E •;i U A L P H I N C I P A L A M 0 '· T I Z A T I 0 11. 

(PAYl.:E:!TS ON PHINCIPi\L nRf~ r: ~UL;, IZED; T!!fJH:YORE INTFRrnT 

PAYU!:TS ON BAL•U;CE Q..l!l§1.0.!.Q.!lli! ST~.HT HIGH, GRADUALLY REDUCE) 

BALLOON LOANS·-

(PRIHCIP.AL, Ai'fD SOio\ErU!.ES ~:Ol·:E OF 'l'HE I!"1'ERE'3'1' IS ACCUf:.Ul,s>.TED; 

ALL IS DT. ... 1§ AT THE FND OF THE TErn Ull!N TH£ LOJ..N MATUR:!S) 

1 FRONT-ElfD LOADED' vrnsus 1BACK-fllD1 LADDED ~ilTH RF.GARD TO 

THE El{PECTA'l'IO~f OF ~llli.2. - THE GO!H'rRTZ cmvF: AT STPRT-:,!lE 

D .. IF F E R E N C E S I N I N T E R F. S T C A L C U L A T I 0 N : 

S 1 M P L E I N. T E H E 8 T 

C 0 M P 0 U ?! D . I N T Jo~ R E S T 

D I S C 0 U N T E' 1D I l! T E R E :.; T - PAID AT THE BFJ.:IriNlllG 
EF1''1£TIVE RATr: ?? 
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L 0 AN S (2) 

H. 0 T E: TYPES OF L 0 A N R E P A Y f.I E N T S C H E !·I E S FITTED TO B E E i> S 

OF CLIOO' // OR N E E D s OF uzrnm : 

C 0 ll S T R U C T I 0 H L 0 A ?l S : DHt.W-D0\1NS 

C~'!'IF!CAT ov COMPLF?l'IONS 

'.tl'AN'I'l'l'Y smvF.Ys./smn.'YOOS etc. 

L E A S E WITH 0 PT I 0 !! TO P U R C H A S E 

D EC L IN I N G V A L U E OF ASSID'S ~BE T.t.KEX IUTO ACCOUNT- Eicamplcs 

I ?l C R E A S I N. G V A L U E OF ASSFJrS li£. BE T A¥.m INTO ACCOUNT - Eit~ples 

C O L. L. A T » R ,._ L I Z A T I O N / 'l'YPE!J of COLLATERAL ACCEPl' ABLE 

s H 0 R 'l' - T E R M vmsus L 0 N c T E R M 

W 0 R JC I N G CAA P I 'l' A L L 0 A N S : F A C T 0 R I N G OF 

ACCOUNTS RECEIVABLE COLLIDI'IC.RS 

B 0 N D I N' G OF INVil!TORHS 

I )l Ii 0 R T A N. C E OF C R E D I T ~' 0 R · T H I N E S S OF B 0 R R 0 W E R : 

BUSINESS REPUTATION: 

P R E V I 0 U S C R E D I T H I S T 0 R Y : LOA~IS REPAID/OurSTANDJNG DEBI! 

N E T W 0 R T H : DrHFR PLI!.'DGES/ CO?.:TlllG~fCIES 

B A S I C R U L E S U N D E R L Y I V· G P R 0 J E C T L E H. D I N G : 

E A R N. I I. a S P 0 'l' E N T I A L OVER A S S E T V A L 'lJ E 

A L L T ER JI S 0 F L 0 All M U S T B E L E G A L : UNDm CODE OP LAW 

(BASIC TENE.NT 01'' CONTRACTUAL LAW IS THAT THE PROMISE MUST BE LEXlAL) 
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J.~ktg & Fin. Analy-sis 

fA'l~s, Ni:erin Conr~t? 
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Materials used by 

Mark· IJebE; r 

RA'l'IO A!lALYSIS: 

Re£er Sec~ion: 8 

Modul~: IV 
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0 'l' H E R R A T 1 0 S U S E D : 

PROFITABILITY RATIOS 

J. SAJ,ES 
COST O~ CCODS SOLD=('Operating Cost') 

It. Si:LFS (a~ ~ ratio); 
PROFIT B/r :s. 

~1;1!T P./TA."( (as a ~) 
SALES 

1NE1' 1 Ill. S~L~"S (~s a ratiO); 
p1foFiT AjTf..X 

PROFIT A/TA.'<. (as a %) 
SALES 

RA'l'E OF REI'l'RH = ROR (;-;) . . 
I. 

III. 

TURMOVffi : 

1. 

J:Er !iWFIT ::: ( ~ofi t A/TAX) 
TVI' iL llf:f ~S'l'EE::'l' 

1:mi pqc?J':' 
iiiT°·i.c,ifTli .,. (s~~,re'r..oldcr•~ ~ui ty 

inclu1ine 'Retainei Earnings') 

!:E.'!' PHOFI'l.' 
P,"..U4!T C:!'l'i'AL = (fc.ui ty Purchased) 

~ 
TaJ' AI, ASSEI'S 

II. fi•'\.L53 
ffiEi5 ASSr!l'S = (In·restr-e~ i; evcl ~!'I in~ P.ORKI:!G 

I. 

II. 

CAPITAL Re.·~uirement) 

TC1l'AJ, WV'F~~·r:.7:rr - ~:wKr~:G Ci..PITAL 
j.jfij;~Q;)ucrrro~: Nl' c,J•.ncITY 

PRO;.'!T B/TAJ. i'n'l I:'.T:ins'!' 
AlfNU:1 L FRGDUGr1•1u·: ;.;.· c.·.t•AGI'!'Y 

·= (Money) 
= (Unite) 

== (1',one::) 
.. (Uni:t~) 
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I. 

(?) 

~~_,~T0!~•tnJ.f ITJFS J".!~:J ;:Er WC~T:! 
};,JJITY 

E.'.Ul'PY 
~i(;fi~~:L--LI;,lULITIES ;;_!;j"I m.:r WORTH 

= {as a ratic) 

= (as a ~) 

II. T!!J.'A~.Pl~'. = (as C! r:-ti0) 
:r; :UI'l'Y 

III. 1.a~:r.-T:-}fl.: nF31' {as a ratio) 

I. 

II. 

I. 

T. 

. ----·-·--·-
E •. UITY 

P. ·UTTY ----1.o::G-'l'W!·: m ;LT 

{n~bt Service Coverage) 

I~!:T n!r;~~~~_:!:__DF.?_A~f!:; T :'i'Ir-!l, TAY.El, U:TERE}';T 
w;:G-Tr:.:r.~ JJE:.-!i.' rr:'i'i:!tI-;:>T R~UrnE:-:E':T 

( ~l.!mm~d over ye.:!-1 
that Debt is out 

[~i.' ~:' • ..5:.:!~~~ (I~clu-ies Tlenreciation) 
J,O!lG-'i':r:- i·. J!-31' RF.~~UIRE:· E"T J.'Cn l!:TERE!:iT and. PiU!iCIP:\L PAYi-.E::I'S 

= 1'Hli t:: to J.i~:r i:osT PRESSilIG OBLIGA'l'Imrs 
on a DAJLY B"~lS 

Cf.SH + RE~~Til.-B'.F.!1 
.. ·--·----· ···-- ·-·-•(JPElti[..'Ii;G CG~T3' + b:; 1 0peratir.~' Days * 
(Hote : also ~ometi-::c'" t1.se1 with a!l~ual d'?:rs/365 

~ut thi!": ove-:-:-:t<>-+:~s d~f~!"siv~ abili tie!'.) 

~r'i' A' i1·,· .. ··, \~c-.,..,..,-

T·:·~-p·;.,;S·;:-;n-L-lJ!;7;.1 '·~!.-.~re~: 
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J;' T ·~ :· •• ~ T • • r. :~ '" I (l s ----------- ----- (3) 

R_.:;.TIOS U.:i~ll n: cm:m:::--rtc t·;ITH STOCK SH.!\.~~ : 

l<}~Ul'rY R~Tit S : -----

II. DI1!JlJF::rl)S P:m SHARr;; : 

v. 

VI. 

IlF.T_,D : (%) 

BOC1K V.lJ,!.'E PIR Sl~ !!RF. : 
(ust:.:illy •ccm:no~• st~ck 

DIVIDR'.T P!.Your : t~) TC7l'AJ, .A~?rtTAL DIVID~'r.£ PAID 
Tor l.L NEr--ffi'O'FIT-Atr A.~-

VII. tiC~KI!fG ASSEI'S PER SHJl.RE : TC'I'AL ASSEl'S 
iiUr.rnm 0F5H11.RES 
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Materials used by 
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T Y I' E ~ 0 I-' Io' I l~ A tr C I N G 

SH 0 RT T F~: 

T R A D E C R E D I T : 'H e v o l v i ti g' 

BANK OVEHDRA1"T 'R c v o l v i r. ~· 

~ llAVE A 1CLF.AN-UP PffiICD1 

L E T T E R s 0 F c R E D I T : ID u e on p r e B e n t a t i 0 n I 

~ REtUIRE A CASH DEPOSIT 

Used for FrnANCilh1 of IKPO:lTS 

B A N. K E R I s A c c E p T A t! c E s etc. 

LEASlltG: NO c:i:·lE-iSHIP ' Bl'l' T E R M RFSPmiSIEILITY 

H I R E I p u R c H A s E : J,FASJJrG WIT!! AN OPI'ION TO PlRCHASE :'.::.°L!r.~ 

s A L E I L E A s F. !l A c K : 81~ O'.·.~'.F:1S!lIP; TAJC",,...Bi~ J.E.'-S'!!: RIGHTS 

HITH LEi,s:irn:fl'AL ORLIGATIO~rs 

TYPES : •ra-:r• OF l·fill!T.Enf.JICE/ TAXES etc. 

E X P 0 R T C R E D I T F I U A N C I U G : FACH COl1?tTRY HAS O!iE, 

L 0 N G T F!...!Lli..: 

LOA?1S: 

USFS TO PROi·iC'l'E Ci-:!l ~PORTS -
narE : Introduce U!HOO FWANCIAL RESOmC~'5 Bocks 

for d~scriptions and addresses of E/C I~sti 

TYPES D E B E l! T u R E s I s I N K I N G F u M D 

c 0 L L A T E P. A L I z E D ( S~URED) I u N s E c u R E D 

L o c A L / F o R r. 1 c n c u R R EN. c Y - ffiO::JL:r:;;s 

THREE TYPES OF REPAYMENT SCHEMi!:S 

SHARE CAPITAL: 

P R E F ER E N C E - CUMUL~TIVE PREFER~iCE etc. 

c o f.i J.: o rr s T o c K - CLASSES / varrna - HOH-varrna ct 

F\lREIGN DEPOSITCRY S!{.i-.RE3 etc. 

CONVERTIBLES fl WARRA~TS 
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GRANTS: 

U N. u P D E V E L 0 P ~! : N. -T F U N D : 

UNI DO- TRAIUIN.G 

FEASIBILITY STUDIES 

CAP IT AL EQUIP M £NT (Fm Rl:..~E!IBCH etc.: 

RESEAHCH 

T E C II. N. I C A L A S . S I S T A N. C E 

DI-LATERAL AID: 

S('!.LE.'i'!'·:&; •s 0 F T' LOAMS ~ F .... UIPU.:rr POSS!?'.:.,:'.; 

M U J, T I - L A. T E R A L A I D : 

P. E G I 0 !I A L D E V E L 0 P M E 1: T B .i\ 1~ K S 

Loi 0 R L D :3. A U. K 

I U T ER N A T I 0 H A L F I N A ?l C E C 0 R P. 

G 0 V E R li. ~ E ?l. T G U A R A 11. T E E S : 

~ONVERTIBILITY: 

AGAINST EXPROPRIATION 

RETURN OF CAPITAL 

REPATRIA'l'ION OF PROFITS 

Ol'lURS : OBL!ll.l.TIOW~ TO Rf",..INVfoST A ~ OF BCPITS ~t11. 
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ANNEX 10: Introduction to UNIDO's Computer Model for 

Feasibility Analysis and Reporting (COMFAR) 

l 
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-UNIDO 
UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

VJE."'INA JNTERNA'ftOl'IAL CBNl'RS 

PD- BOX 300. A·l«IO VIENNA.. AUSTRIA 

TELEPHONE: 118 3IO TELEGRAPHIC ADDRESS: l/NIDO VIENNA TELEX: 136812 

UNI DO 

Computer Model for Feasibility Analysis and Reporting 

COMFAR 

Feasibility Studies Section 

UNIDO 

Vienna, 5 May 1983 
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SUMMARY 

l. In view of the wide application of the Manual for the Preoaration of 
Industrial Feasibilitv Studies (ID/206) since its oublication in 1978, UNIDO has 
developed a Cotlll>uter Model for Feasibility Analvsis and Reportin~ (CO~IFAR). The 
purpose of COMFAR is to enable exoerts, consultants, consulting firms and UNIDO 
staff as well as international and national institutions active in the 
preparation, evaluation and financing of industrial investment projects, to 
facilitate and accelerate the computations required for the preoaration and 
evaluation of financial statements, financial ratios, and rates of return for 
pre-feasibility and feasibility studies. COMFAR is also a further steo towards 
standardization of pre-invest~ent studies, as stronglv recoamended bv the First 
~··,~ultation on Industrial Financing, held in Madrid in October 1982. 

~- The Model was Cotlll>leted in December 1982 and the progral!Dlle is nov fullv 
operational. . It has alreadv attracted widespread inter~st. COMFAR has been 
installed in Turkey, and requests for its installation and aoPlication have been 
received from Ethiopia, Honduras, Madagascar, Oman, Zambia and other developing 
countries. Well known firms and ban~s as well as the UNDP exoress keen interest 
in the CODll>uter programme, and there seem to be verv good prospects for 
installing COMFAR on a wide scale. 

3. The programming work was sponsored by a grant received from the Austrian 
Federal Chancellerv. About the same amount was provided out of UNIDO's Regular 
Budget for the svstems analysis, programming and testing. The programme as it 
stands now is fully operational. Programme maintenance, uodatin~ and further 
development and improvement (e.g. translation into French and Spanish) are 
envisaged, funds will have to be secured to finance thfs future work, as well as 
training of users in daveloping and industrialized countries. 

4. The COMFAR Prograuane will be available against a lump sum contrihution of 
US$ 9,500 to US$ 15,000 - depending on the assistance and trainin~ required for 
hardware and software installation - payable to a UNIDO trust fund, and it would 
mainly be used to cover UNIDO's direct costs (consultant fee, travel exoenses, 
per diem) for training staff in COMFAR application, supply of a User's Manual, 
and for programme maintenance durin~ a period of eighteen months. After this 
period an updated version of COMFAR will be made available. The COMFAR software 
itself would therefore be provided practicallv free of charge. 

5. The comparative advantages of COMFAR, implemented on a personal comouter 
are inter alia: easv access to the computer, a sophisticated but still verv 
flexible financial model, the dialo~ue system guides the user throu~h all 
operations, input error check and warning svstem, computer power allows 
repeated computations to analise sensitivity and risks involved and to approach 
optimal project alternatives, the report generation system prints the r~sult 
tables ready for Presentation in project reports. 
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I TI. THE PROBLEMS 

I 6. As manifested in the Lima Declaration and Plan of Action, it is the express 
intention of the international collDllunity that the developing countries should 

I 
attain by the year 2000 a 25 per cent share in world industrial production. 
Among many other considerations, this endeavour is closely dependent on the 
developing countries' ability not only to negotiate successfully the new 

I 
distribution of industrial capacities with Governments aid industrialists of 
the developed world, but also, and at least equally iml>ortant, to select 
investments commensurate with their develooment objectives and targets. 

I 7. The exiierience gained by the develooing countries in the preparation of 
pre-investment scudies has been mixed. Such studies were frequently motivated 
by equip1!lent sellers or were a part of a turnkey project and the specific 

I problems and difficulties that were likely to be encountered-in the project 
were not sufficiently stressed. In other cases, such studies were largely 
based on earlier exoerience with similar projects in developed countries, and 

I 
then proved inadequ~te under the prevailing conlitions. Furthermore, too many 
concepts - of project preparation made it difficult for investment decison makers 
to consider an entire investment proposal in all its facets and to measure its 
impact as cOlllpared with the development objectives and targets. The quality of 

I pre-investment studies has, thus, not kept pace with the more elaborate demands 
made on them. The standard and depth of studies are of ten not of a 
sufficiently high quality to ensure rational decision making at the successive 

I stages of the pre-investment process. This deficiency has resulted in 
misallocation of resources, long gestation periods, investment cost over-runs, 
and the creation of excess capacities. 

I 
' III. THE UNIDO MANUAL FOR THE PREPARATION OF INDUSTRIAL FEASIBILITY STUDIES 

8. With the publication of the Manual for the Preparation of Industrial 
Feasibility Studies (ID/206) in 1978, UNIDO has· maie a major~ontribution 
towards standardizing the terminology and approach to ·oe used in thP. field of 
pre-investment studies and has thus provided the developing countries with a 
too~ to facilitate the preparation of projects that are technically, 
financially and economically sound. The standardization of· the applied 
methodology is of particular relevance to ensure that both users and producers 

I of pre-investment studies a.re dealing with the same concepts. The Manual 
permits the prescription of detailed terms of reference to consulting firms, 
monitoring of their work and assurance of high quality of pre-investment 
studies. With the above Manual available in English, French, Spanish, Russian, 

I Chinese, Turkish, Dahri, Hungarian and Czech, and being translated into Polish, 
German and Burmese and a present edition of over 65,000 copies and its wide 
application by consulting firms, development banks, the World Bank and its 

I Economic Development Institute, investment project sponsors, etc., good 
progress has been achieved in the effort to standardize pre-investment work. 

I 
I 
I 

(pr.v83) 2 

1 



---------------------------------~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-· 1-- t ~--------=----=--·-----~ 
I I l 

9. Since project planning is an interdisciplinary task requiring a team of 

I 
I 
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I 
I 
I 
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engineers, economi.sts, financial analysts, 3ocial scientists, businessmen and 
governmental administrators, the Manual is aimed at reade=s with different 
educational backgrounds and professional experiences from both develooing and 
industrialized countries. The Manual is practical in ~uproach; it aims to put 
the various feasibility studies into a similar framework with a view to making 
them more comparable than in the past. 

10. The Hanual has two parts: the first one concern;> the different types of 
pre-investment studies (opportunity, pre-feasibility and feasibility studies) 
that can be ap~:!ed to the industrial sector as a whole, and shows the 
information required at the various stages of decision making in the project 
selection process. The implications of undertaking one of the different C-n>es 
of pre-investment studies can thus be determined fairly clearly against the 
need in each case. 

11. The second part constitutes the core of the Manual and its outline 
corresponds to the framework of a feasibility study. 

Standard format of the table of contents of a feasibility study 

(1) Executive summary (6) Project engineering 
Layout and physical coverage 

of the project 
(2) Project background and history Technology and equipment 

(3) Market and plant capacity 
Demand and market study 
Sales and marketing 
Production progra1111De 
Plant capacity 

(4) Material inputs 
Matertals and inputs 
Supply programme 

(5) Location and site 
Location 
Plant site and local 

conditions 
Environmental impact 

Civil engineering 

(7) Plant or~anization and overhead 
costs 

Plant organization 
Overhead costs 

(8) Manpower 
Labour 
Staff 

(9) Project implementation 

(10) Financial and economic evaluation 
Total investment outlay 
Project financing 
Production cost 
Commercial profitability 
Socio-economic cost benefit 

analysis 

* UNIDO Manual for the Preparation of Industrial Feasibility Studies, 
New York 1978; ID/206, pg.31 l>P• 

12. In the principal chapters, given above, re"lated issues are grouped in such 
a way that their results can sE>rve as input for the succeeding cha~ters. Three 
chapters deal with the basis of a i>roject: its history and the overall economic 
context in which it will operate; the assessment of markets; the supply 
conditions and the resulting production and supply i>rogrammes. Together with 
the results obtained from the chapter on location and site selection, the 
production and supply programme serve as points of reference for the chapters 
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on choice of technology, equipment and civil engineering. and administration 
and manpover requirements. The concluding 
scheduling, financial analysis and issues 
bibliography is provided for each chanter. 
covered. 

chapters are on fmnle~ent~tian 
related to economic evaluation. A 

as is an index of main tonics 

13. This for::iat allows a stage-by-stage analysis of the various components of 
a feasibility study, with the sets of figures generated for each component 
gradually converging to the most important totals. This method also allows any 
single component of the entire study to be dealt with separately, within the 
overall logic of the study. The format was designed in this wav because the 
true evaluation of an invest~ent proposal can only be done correctly if data 
are collected properly during the preparatory stage. 

I 14. Although tte Manual is chiefly concerned with project preparation. the 
need for the wider application of cash-flow analvsis in project evaluation 
prompted the addition of a presentation of the discounting and simple 

I evaluation methods applied in financial evaluation. Thus. each chapter of the 
Manual contains several profor.na schedules suitable for data collection. These 
schedules are designed in such a way as to correspond to the timing 

I requirements of cashflow analysis. Furthermore, the schedules are sequential 
and can ultimately provide an accounting of all the major inflows and outflows 
of funds needed for financial evaluation and planning. 

I 
I IV. UNIDO'S COMPUTER MODEL FOR FEASIBILITY ANALYSIS AND REPORTING (COMFAR) 

I 15. When writing the UNIDO Manual for the Preparation of Industrial 
Feasibility Studies , its structural layout was already designed with the 
objective of eventually developing an EDP-programme package to facilitate the 

I fast computation of the statements needed for financial and economic analysis 
of an envisaged invest~ent project. The COMFAR programme takes this objective 
fully into consideration and will greatly enhance these computations. The 
application of an EDP-programme also facilitates the computation of project 
alternatives during the preparation of the feasibility study. In this way it 
will be easier to approach the optimum sulution of the project which is 
otherwise a very time-consuming task due to the high amount of computation 

I work. CCMFAR is a very suitable tool for investment decision makers, contract 
negotiation parties and project managers. 

I 16. The COM!'AR. S7stel!l has been designed co. be run on transportable pe!'- ?nal 
computers so that it can be used not only at headquarters, but also, much more 
importantly, for project analysis in the respective countries, e.g. at 

I 
Industrial Project Planning Centres set up in developing countries. Consulting 
firms conducting pre-investment studies would be in a position to carry out all 
required computati~~s in the field already, thus facilitating sensitivity and 
risk analysis as well as the process of finding appropriate project 

I alternatives. The same applies for industrialized countries, where consulting 
firms would have the advantage of being mobile when carrying out the field work 
and discussing the results of pre-investment studies with their clients on the I spot. 

' (pr.v83) 4 
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v. WHAT IS COHFAR ? 

17. The COHFAR Programme package is an important tool for the project analyst 
and decision maker who wants to prepare and evaluate industrial invest~ent 
projects and to use computer power for preparation of cash-flow tables, balance 
and income statement projections following the UNIDO Manual for the Preoaration 
of Industrial Feasibility Studies • 

18. !be COMFAR System is designed to be used on a micro-computer and due to 
its modular structure and segmentation its operation and control are nearly 
as convenient as on llllCh larger computer systems. 

19. COMFAR is a cashflow-oriented nodel and the user can simulate cash 
inflows and outflows of an industrial investment oroject.. It is easv to learn 
to use the full power of COMFAR because the prograane package is designed to 
be user-friendly, to operate in a dialogue mode and to guide the user through 
the Data Entry Procedure , Calculation of Resu!E!, and Printing of Standardized 
Reports • The programme will check the data input and subsequent cOmpUtations 
and display on the monitor screen messages for control of the or~ra!!!!lle 
execution. It will reject wrong answers and ensure that all basic data 
required for the followiug computations are saved in an external data file on 
diskettes. This file can be updated or modified and used again for computation 
of alternatives and sensitivity analysis. 

20. The COHFAR System produces c'llllplete tables on initial and current 
investment, sales production programme, production costs, cashflow tables for 
financial planning, net income statements, projected balance sheets,discounted 
cashflow, and financial ratios; see Annex 1. 

21. COMFAR is a very flexible tool for financial and econ01B.ic analysis.of 
industrial projects which, based on few essential input data, also provides for 
local and foreign cashflows in half-year periods during construction 
{pre-production phase) and automatic computation of a finance scheme. 

22. COMFAR will enabl~ teams of project planners to compute alternatives of 
feasibility studies. By applying the computer programme, feasibility studies 
become more transparent and allow the calculation of project alternatives 
already during the planning stage. 

23. Detailed sensitivity analysis which is of particular interest for 
investment decision makers can be done in a matter of minutes or a few hours 
and not of days and will thus become more applicable in contract negotiations 
than before. Therefore, COHFAK. has been made available on transportable 
personal COlllputers to be used not only at UNIDO Headquarters, but by project 
planning tea.u in the field and during contract negotiations. 

24. In summary, the COMFAK. System 

- facilitates the fast comoutation of the statements needed 
for econolllic and financial analysis of feasibility studies; 

- fa·tlitates the quick approach to potimum solutions; 
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- enables the performance of sensitivity analvsis in order to 
deter.nine dependencies on inout values obtained or a•ailaole 
with broad error; 

- facilitates contract ne3otiations ; 

I - facilitates negotiations of joint-ventures 

I 
I 

- is available on transportable micro-computers 

- can be easilv installed ; 

- facilitates project evaluation by financing institutions. 

I VI. HOW COMFAR WAS DEVELOPED ? 

I 25. When developing the COMFAR System the following tasks were carried out: 

I - preparat!.on of a systems analysis; 

I 
I 

- selection of a programming ~anguage (PASCAL); 

- selection of computer hardware (for the time being APPLE); 

- preparation of a detailed progra111I11ing and data processing 
design; 

- development and programming of the cCJ111puter programme. 

I 26. .\t"ter reviewing several :nanufacturers, the decision was made to select the 
Apple III micro-computer with 256 Kb, 2 diskette drives (for flexible 

I diskettes) with 140 Kb each, one 5 ~b ''Winchester" disc, l dot-matrix printer 
including graphics and l daisy-wheel printer for the production of high-qualicy 
output reports. The micro-computer selected operates under the Sophisticated 

I 
Operating System (SOS). The computer provides facilities for the production of 
graphic displays of tables, etc., in a user-oriented and simple manner. 
Furthermore the computer can be used for word processing. 

I 
I 

27. A total of three man years of development work was required. The programme 
was completed in Fall 1982 and has since been tested in a number of studies. 
Although the programming team was aware of programmes in this field for large 
computers, and consulted programmes developed by the Kreditanstalt fuer 
Wiederaufbau, KOC Holding, Oesterreichische Industrieverwaltungs-AG, 
SNA.'iPROGETTI and others, the work by UNIDO entered new territory in designing 

I such a programme for a micro-computer. The COMFAR programme is unique in that 
it is capable of handling tasks originally carried out only on large-scale 
:ollll>uters and offers the possibility of significant economies for its users. 

I 
!he advantages of this concept are obvious and are fully acknowledged by many 
interested parties. 

I 

' 6 (pr.v83) 

l 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

' 

an equal amount from UNIDO's own funds. It is estimated that comcercial 
sof:ware houses would have char~ed three to four times the costs. The orogramme 
as it stands now is fully operational. Ad~itional programming work ..,-ill, 
hOTJever, have to continue to 

- adapt it to the ne~ generation of personal computers which have 
larger capacities and are still faster; 

update COMFAR based on the eXl)erience gai~ed; 

develop a fully automatic routine for sensitivity analysis; 

include socidl cost-benefit analysis; 

translate COMFAR into French and Spanish; 

train personnel in developing and industrialized countries to 
install COMFAR. 

Additional funding will have to be secured to finance this future work. 

VII. ADVA.\ff.:\GES OF CO!-!FA..~ A..~ HOW TC OBTAIN IT 

29. The comparative advantages of COMFAR can be highlighted as follows: 

The personal computer allows to use COMFAR whenever r.~eded, the user does 
not oeed access to computer centres. 

The COMFAR model is easy to use, although it is relatively sophisticated 
but still flexible. The user mav compute simple cases as well as 
complicated investment projects; accounting, financing, tax and variuos 
other programme routines are available to facilitate project analvsis. 

- A carefully designed User's !ianual gives all infort11ation for practical 
work as well as the theoretical background of the COMFA.~ ~cdel. 

Computer power as provided by COMFAR allows the user to com?•1te and 
analise numerous project alternatives quickly and at Practically no run 
time cost. This would improve the aualitv of feasibility studies 
considerably without increasing the time required for financial Project 
analysis. 

- Result tables are ready immediately after computation, there is no need 
for typing of tables folowed by proof reading and corrections of typing 
errors. 

30. Even prior to its official presentation to outside users which is now taking 
place, COMFAR has already received much attention. Reauests for its 
installation and application were received from Ethiopia, Honduras, Mada~ascar, 
Oman, Zambia, Thailand and other developing countries. In late 1982 COMFAR was 
installed in Turkey. Well known firms and banks from industrialized countries 
shov keen interest in the computer programme and have even indicated their 
will!ngness to compensate UNIDO for the costs incurred in the oast and to be 
expected in the future. Offers were received to obtain exclusive rights to 
install COMFAR in major industrialized countries. 
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31. During a presentation of CXIMFAR to the Administrator of the United Nations 
Development Programme (UNDP) in NeY York in March 1983, UNIDO received his 
supcort and strong recommendation of eventually installing the system at UNDP 
Headquarters and in a number of its larger field offices. Other UN agencies have 
requested COMFAR, the Economic OevelooQent Institute (EDI) of the World Bank 
plans to use COMFA..~ in its industrial and develooment banking seminars in 
~ashington D.C. 

32. Likewise a number of socialist countries have also eXPressed ~eat interest 
to obtain COMF.:\R for their pre-invest~ent work. 

33. In view of the interest received for COMFAR from countries of different 
economic and social systems~ and keeping in mind the additional development 
costs e:xpected to advance the svstem stiil further and the costs to be incurred 
to install CO~AR, it is envisaged to ask the ordering parties for a 
contribution to recover these exoenditures. 

I 
34. The COMFAR programme will be available against a lump sum contribution of 
USS 9,500 to USS 15,000 - depending on the assistance and training required for 
hardware and software installation - payable to a UNIDO trust fund, and it would 
mainly be used to cover UNIDO's direct costs (consultant fee, travel ~enses, 

I per diem) for training staff in COMFAR application, supply of a User's Manual, 
and for programme maintenance during a period of eighteen ~onths. After this 
period an updated version of CXIMFAR will be made available. rh~ COMFAR. sof t-•are 

I itself would therefore be orovided practically free of charg~. In the case of 
developing countries, the fee could in most cases be financed fro:i L"NDP project 
funds or other technical assistance sources. 

I 35. Government authorities, development banks, consulting firms and other 
interested parties from developing countries should direct all requests for 
UNIDO assistance to set up OlMFAR to the Resident Representative of the United I Nations Development Programme (UNDP). UNIDO is represented in a number of 
developing r.ountries by a Sen1or Industrial Development Field Adviser (SIDFA). 
The staff of the UNDP Resident Representative's office and the SIDFA will be in 

n a position to explain in detail the orocedures to be followed and how to contact 
UNIDO • 

. I 
D 

I 
I 
I 

36. Further information can also be obtained directlv from UNIDO. Requests from 
interested parties originating from industrialized countries should be addressed 
directly to: 

Werner Behrens, Read 
Feasibility Studies Section 
Di~ision of Industrial Operations 
UNIDO 
Vienna International Centre 
P.O.Box 300 
A-1400 Vienna, Austria 

Telex: 135612 
Telephone: (0222) 2631/3744 
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ANNEX 11: National Case Study: SUNTI SUGAR PROJECT 
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Tius r;atio:rnl C:ise Study is designed as teachin~ rmterial durini: the 

"Trainin;; Course in Industrial Project 

Preparation, Evaluation and Financing", 

reld in Lagos, Ki~ria, from the :Jth of ~ptemlJer to the 1-lth of Octo\Jer 

1983. All tables ands.::bedules which a1~ used for Cannercial Profitability 

Analysis and Financial Analysis in this National Case Study are described 

in UNIIO' s :.Ianual for the rreparation of Industrial Feasibility Studies", 

II:/20G. All~liedules coucernin~ t:.e cconcmic evc...luation of the Project can 

be found in the "~.!anual for I:valuation of Industrial Project" ID/::>14. 

Both manuals have been distriLuted to all participants, to be used in 

future. All basic infoenation concerning the technical part as v.ell as 

invest:rent and operating costs of ~m:rI EDGAR PP.CJECI' have been taken fron 

a Feasibility Study on this project, subnitted in 1974 to the Nigerian Govern

mant. 'I1ccrefore the costs and prices v.cre the current at that tine. 

Lagos, 23:9:1983 JOSEF GLOECKL. 
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1.1.1 

CIL\l'TER I 

SlX:.\!ff 

Tate & Lyle Technical Sen-icl's Ltd. ar.n Taylor Voodrow Intcrnationa l 

Ltd. have carried out a feasibility stmly of the Sunti area of the ~ortli-

Western State of Nigeria. 'faylor Wooclro....- International Ltd. --ere cn:~ar,eJ 

to carry out the hydrolof:ical antl civil engineering aspects of the study. 

The site work and reporl ,,..riting for the study occupied the period from 

November 1973 to ~lay 1974 inclusive. 

1. 1. 2 Visits were made to the Smit i plai11 a111l the neighhouring area of 

Magha Ly five members of tl:e consultants staff in company ....-ith the S1111ti 

project site manager. The consul tan ts ....-ere able to meet mi::.-mlwrs of the 

n!lmin.i.stnd.i on of the Federal •~11<1 ~;or th-Western State Go•--crnments conccrnccl 

"·ith n.gricultural and in<lustri:il dc\-L'lo1';ne11t of ihc rcaion and nlso to meet 

rrpresentativcs of the rail....-ay, electrical po1.·cr supply and cor:.r:1ercial 

companjcs ...-ho mif:ht participate in the possible sur;ar project. Son~ral 

consultants visited tl1 .? loca.l na.cita su;:ar factory in Kl."ara State and the 

n!;sucinled cane lands ancl received much a!;sisiancc from the Nigerian .St:~<~r 

Co. LtJ. • On completion of the site visits, supervisory directors ancl othc:r 

staff ha.ve contributed to the preparation of this fi11al report. 

1 .1 • 3 Durinr, the Nov1·mber i.o December 1973 visits, access into the Sunti 

Jilain ,,.as limi tcrl by floo~li11g and l."as rua<le by driving traces and -..-al!;ing ~!S 

far as pcrmii.tcrl liy the: conditions existing. 'l'hc Sunti and Magbn. areas 

had dri crl out co11:,irle1·;i!,Jy by !"ebruary 197·l an<I cl11ring the- second v i~;i t 

per .iod it 1.·as 1•o:;f;j hlc to ob lain accc::;s to most of the J>rohablc cane gro....-i11G 

811h::<'rp1l·nt.Jy j11 ~::i.rch 1'J7·1 tlic sj f.e projc·ct mnnagc·r wan alile to pc11('1.rnt.e to 

the !fortl1-I·:a:;ten! J•cri Jdtt·ry ri!" tlic prr•.i<'cL an~a originally cl(•marca tc~d l1y the 

Niger Valley S11rvc.,y AJ·l'l';1i:;al Mi:;~.ir>11 of Scptc•mlier - December 1971. 'This 

~!nrth-Ea:;t<'n1 r-crtiri11 1::1:: 1111! r·n~"f"rr.,J by th" :mil sur·1cy of D<"r:emhcr 197'2 to 

March 1973 owinr: to l!.r: r11·":~ li(·in::, at th1~ time, i1111nrlatecl hy i;wiu:op nnrl 

fl oorl \o'a lcr·, 
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1.2 cm1rA1nsn:: ~lT!I r1:E nv·rT.\ :\tn:\ 

1 • 2. 1 Sicnific:rnt ,Ii f'icrcn,·cs ;;,•re nnt ('d i 11 t Le 1·11\·i ronmcnt. existing 

at. Bacita anJ Sun1.i l.'hich .,;ill affect cane :;:·:;.,;tJ, a1.tl yield potential 

r.ntl "'hid1 have been taken into accr·u11t in ari·j\·inc: ;d, product.ion ]c\·cls. 

The princiral differences arc:-

1. 2. 2 

(1) The Sunti area is ~ucit r,iore dis,;c-ctcd Yi lit s;oiH1y 

(2) 

(3) 

"islands" protruding through potential cane 

gro..,.ing are<ir.. 

In undeveloped areas or E~ici LL the ::rm:t.h of the 

natural vegetation is sor•!c»:hal 1;:or0 vi~urous th:rn 

at Sunti, inclic:alin:_~ i.h;iL 1h<' ['.<'ll1~r;i1 len:l of 

productivity at ::iunti r:::~y n"L be as liif~i1 •!.::>at 

Bacita, at least on tlw li:;l1L1Jr typ•' ::;oil:.;. 

::>trctchP.s of soil of 1:nil"•!IT: cllarac-it:r :i.11d t!\"!:n 

topography arc less co::1;:,rrn in t.tc S11n li ~rca 

th::i.t in the Magi>;~ ;i.rca curtdi Li or.:: are r,cncra1ly 

more fu\·0urablc in rc:;pccl or topo~'.raphy and 

probably as rc:ganl:; fer ti li ty tha11 i:: the cu:;c at 

S1111ii. 

Large area::; or the l'astcru :;c"tu1 of the :--i1mli 

plain laa\'C l•l'al 11\·1·1·l)i11,'. .-L:::, ·~l1err::1~;, aL 

c L1.y c oi::h i na l ion. 

IL is considc:·cil that, b:1;c•l on llw !:isl.nrJc:a] pvidenc:c aYailaliJe 
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foreca:>t. ...,ith a lil.1·ly t1lti1;1:d,P call•' lt• :;11:::u· ratio of 10:1 \ihen producing 

1.3 

1. J .1 In the early s t.;1;;es nf the stthly it becam<' apparent that there is, 

in tlw S11n+.i plain alone, insufficient Lrntl suitable for grm.·ing cn.nc, to 

establish a viable size of su:[<H f;ictory a11J that, to obtain enough lanJ 

to produce ·IO, 000 tonnes of ~ugar pc r year, the c<.1nc cro"ing nrea r~us t 

With a further cxten3ion 

as far north-w(;sh.:anls as the Rabha rice scheme 50,000 tonnes of sugar per 

year is probable. The introcluc lion, later, of non-flowering cane 

varieties arnl, Kith experience 1~ainc<l in i~rowinr~ cane in this somewhat 

difficult area, could lcatl to a possible increase to (i0,000 tonnes of sugar 

per annum. 

1. 3. 2 Tht' study team have iJcn t.i fic<l a cross area of land generally 

stritablc for cane of '},SGO hectares of ~•hich 6,·110 hectares voulJ be the 

net. area of la11<l actually planle<l in cant~ antl is ma<lc up of four principal 

zones as follow3:-

Ciross Aren. Net Area 
I!ecta.rcs IIcctnrcs 

I. S1111ti plain, from Dor~ho to 4,400 2,860 
Stm ti F.a:;t 

2. ~unf.i plain, :).E. (' »Wnmp 800 520 
Arcn. 

3. Mai:ba, II p to T.:i I\ c J·:1;olrn 3,000 1,950 

4. ~-'.agha, T.al,c !·:••oho Lo !bliha. 1 '(,(>0 1 ,080 
II.ice Scheme 
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1.4 IlRAI'.'\A<iE A.\"D 1i/f1TG.\TION 

1 •. J. 1 The rer~ime of i,Jtc ri vcr adj acpn t to th.~ project area has been 

stdclietl to deteri.1ine tlte flo(·rl protc~ction a111l drainage measures uecessary, 

as has also the hydrolo:~Y of the other rivers ancl drainage co;.irscs 

dischargin~ into the project area to •lctcrmine the extent of diversion 

works rec1ui reJ. In adrlition to fi!'Tlt'ral run-off from the e::;carpment 

bl'hin<l the flood plain, two ri vcrs <li:;c:1arr,e into the project area fror.i 

the north. noth rivers flow for a considerable portion of the year n11tl 

al'I•car to be responsible for uuch of the 11ro lon[~P•I l:atcrlor,ging occurrin[{ I in the northern part of the Sunti area. 

I 
I 
I 
I 

1 .4. 2 Wa.tcr level i:;aurrcs estahlishccl in the l<tkC!S 
1 

to cl et ermine the 

rc·lationship between \.."ater table <111<1 ~;igcr leYcls and to obtain an 

approximate water b;ilancc equation for the floocl plain, indicate that 

underground percolation from the Kige>r into this aq11ifer is not likely ta 

be great. 

1.'1.J A 1 tlin11:;h tl1c· Kai 11j i tbr11 !ta:; c-011:.;idcr<di ly l'l'<luced peak floocl 

flows, surfac0 inurnlation of the project area is still possible in 

I indicates that there is a. ri~k of the Nit;er on•rtopping its natural banl<s 

0xccptionally ~ct years. Analysi:; of the pr·climinary gauging <lata 

I 
I 
I 
I 
I 
I 

and flooclin.1_: the projPcL area once every four or five years. 

1 .4.4 As the risk of i1111ntlation from the Nitjcr once every four or 

fi vc years is 1111acc cptab le, a flood pro tee ti on erilmnlunent surroundint~ the 

project nrca is con~;idf'rcrl ncccssary,co11str11ctecl of compacted soil to a. 

height which will give Jirotcction against all Niner floods up to a 1 in 100 

1.'1.5 C11t-off drains k~v<' 11<'<·11 111·01'0:;1'rl idong llu, foot of the cscarp-

r;i0nt to intprr.ept :rnrfacc ,,.·afrr run-off draini11g into the project area 

fro:n the north. Ilivrr:;irin ;11111 cha11111·Usation of I.he two rivers cnterin1! 

the project area from the nrirth is 11c·cc~;:;ary to prcven t floo<ling. 

1.'1.(, 
Dr;1 i n;11:c "orJ.;:; :ire rc·1pii rc!d ;.; i tlii.n the 11 l'C!a for removal of rain 

I wa.tcr, surpl'.~s irri«;atio:1 •.;atf'r· and :;or111! 1111dcr1:ro11nd pPrcolation from the 

.. ., ..... __ .,_,_.,.-if.,..,_ ... '!llW!m"•»lll'"~~ Z~J.. . .:..!-:..J.r_··~-· .. - .' ...... r-·' 
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~\~ t ,, l.· L\· l t.' '1\.~c ltni cal ~:; .. rv i ~ ... :s T. t I. 

For successful sugar cane cul t1 va Li on I ilP 1~1·0•:11<i"ater ialilc should 

pla!ill<'d tu n:aini.ain ere1mt!1;ater co11l1'lll and J•t o\·i<it~ ;~d'"l'lalt' l°L'lilO\'al of 

cu11trullcJ ,.·a.tcrloggin~.; is I>rovidc1l lo prc\·c~Il'. '>:·.i1!atiun of the P•~at. 

1.4.7 ,\ system of <lccp drain:i::c• can:d:; pr<>p1J:;,·d fullm::; tlic natural 

.:rai1:«;;L' J'••ths of the floo11 plain, tlu' r.:;lill col l1~clur drain:-; following 

1i1,e:; of Jrn;-lying natural L1k1!S r111111i11:; p:1r.1l!1•l lo the river. 

1.·1.8 'l'he source of water fo1· irri1:at.io11 i:; the ri\·c~r l-.'i·;cr o.ncl, 

al thot1gh Lurcholc wells may be possible, exLvn:;iYc grou1:d..-ater surveys and 

p11:api11g tests y;ould be necessary lJpfore thi:; 1:.~tho1l cotild be provc<l. 

Th,• chemical qun.lity of ihP '>ater exl1·•u.:t.·d !'rum Lht! ~i:~l'l" is i.:ou<l fo1· 

irri:.;ation "ith only small amo11nts of :.;u:-qieprle.[ l't:ttler c;UTic·:l r1uring the 

i rri:;;d.i Oil spa.son. 

1.·I. 9 Draina~c canals have be1~11 <l1::;i1:nc'll '.>lwr1] l'o:;:;il1lc lo :;crvc as 

I :>i·rvc the in·igated an•a tn :;11pply llt1• sp1·i11:,1,,r prc:::d:f'<' pt1::q1in1'. :;l.atio11:;. 

j,'"i.er lr:v0::; arc generally lower th;m llw n1inir:11::,: :.!i::"r lc";1•l ~;o p1m111in1! 

I rr"rn the ~-:i::1·r is not rcrJ11ir(~(l at t.h(~ j11la1'c ~;il.1•:;. 

I 
I 
I 
I 

1.·i .10 

to f;11r:il_v 1 liP area with C'l .. c Lri ca 1 l"'l'•'l° at. Tl Kv, it. \:011·1.1 1111 t. ],,. pn1dc11l 

t:i ndy •ill .il bf'ing av;1il;il.Je at :;j(., 11nlil ~;,>,'1":.li.~r l'JTi·. 

1.·l.11 It Las Leen pro11osc"l to t1:.1r> tli1·:;p] ]'<11;r·r tl1ro11::l1011L !'or irri1;<•-

l i,111 <tild drainage in the' <'arliPr pl1:1:o;p:; of' -Lhc: dr":C'[OJ1r::1·11t., ;,i11l,aftr~r 

::.1•:.J•.A, j>O'n"('I' is available Oil sit0,ll1" l"t>l:laindr:r of the: :;chf'l>i<' vill h<: 

·~lt·ctrically powcreu. Due to isolation n1:d inl1:rmit.ipnt, u:;r! ii is 

1•r11pos,.,J lhat the drainage lift ~;talion'.> ~:liould co11Lirllll! to op1:ratP 11111ler 

I di··:;r,.1 J,,n;r~r 011 a perma1wnt basis. 

I 

' 
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1.4.12 l'ltasing of ihc projc.:-t is dc:;igne<l to develop the most casi'i.y 

drained soils first, starting "·iih il1e Sunli area, so 1.lmt clurin~ 

construe lion flood risk '1-·iJ I l>c r•1i11iro1isl'd as far ~s possible. 
'l'lic are.is 

nearest t110 factory "·i 11 IH' cornpl0t1.'<l in ihP initial stages thus 

mi11ir.1ising cane haula::e. 

1.5 

1. 5. 1 The dp\•clol'::1 .. 11l prograu1mc prnpD:;ed allm.-s for the fi1·st prodi:c-

ti on of su1;ar in the fourth devcloJ'mcnt yc·ar i.e. l'\ovemhcr 1976 to 

October 1977. 
Th<' non11al rr1111 pr'riod wj 11 he from mi1l-Octoher to U1c end 

of April, a iotal of 1')(, days cross, LuL i11 lhe first crop the gross crop 

lcngih will he only ·11 days, during i:hicl1 j t, i~-o <?niicipat~d that 

This tonnage will 

increase yearly at IC, 1.09, 2-:,5')8 <1I1cl J2,(,m_\ until, in Year VIII (Crop 

Nu. 5), '10,000 to11110:; a re fori'C;.s t.. 
This puint of procluction is rcachc<l 

\."hen all flf t!w lailll up -Lo Lake E1.-olrn 1>ill h<LVC been developed. The 

ndditiorwl ];in,! area i:: proj1·1:lr·cl, fri·m L;il,c Ew1,ko to the llahbn. rice 

:;cJ1cme, t.o oc:c11py ii,·o ye~rs a:1d to 1•rud11cr' ·1),000 an<l )0,3'.)0 tonnes of 

1. 5. 2 l~oad accpss to tit" Sunii plain, at prp;;nnt only possihJe liy a 

St.ate Govenirnc~nt to 1·ro\-i ell' a i.1·rri1,ora ry all ':Path(')· rune!. A main, I surfaced road to carry hPavy <1111] frr•q11e111, t1·n f'fj c: to the fnctory si tc anll 

to serve a~ a l'lajor c;1nr· f.r:111sl'o1·t ro;1d 1.-i 11 ill! C'.<>ns lructc,<l to ccmnccl 

I 
I 
I 
I 
I 

These ro:1.d 

ir;fra!,; Lruci11res wi 11 J,p of J'.'.C'I\(• 1·;1 l henr· fit. to 1.ltc' cc111rn1111i tics cxis Li 11:~ in 

1. 5. 3 'I'.,,·o ntltr·r 1:1;1.jor ronrl:; 1 . .i] I l>r! cciri:;l n1r:t,c:d williin the ~unti pl a.in 

for tl•r: transport of c;mr,, and a nc•t1;01·l1 of sr,conclary roads co1111ectcd to 

tlic· thrPc major tran:iJ•orL nr1.rr·ic·!; '1-"i 11 proviclr: n. ]ink for tra11~:porl ancl 

;iccr·:;s ird.o th" call<: r·ic·ld;;. 
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to the north of the Sun ti plain and to the east. or the 1;.ml;o river. Areas 

arc> located near to the factory site for hou~:ini~ .staff an,l pcn1anent 

labour. Seasonal labour will he hu11sccl in otl1pr <i.l"c;1:.;. An airstrip site 

,;us found on the eastern side of the factory anr! housin~ cor.iplcx. 

1.5.5 An assessment has l1cc11 rnatlt' for tl1c l"l'c111ire;:tents for a complete 

fnctory "·ith refinery to protluce gra1111latcd 1 cfi11e1l w-hi tc su~:•:.r. Bearinti 

in mind the agricultural forecasts inclicatC'cl in the forC'goin[~, in r<.'spect 

of crop lPngth, cane yield and sug;1r rc11tlcme11l, it i!: ex11c-ctc,cl th:1t the 

factory ""ill be constructed in two stages, the first having a mean crop 

average capacity of 2,300 tonnes of' cane per <lay and the second a ca.pa.city 

of 3,500 tonnes cane per day. 

~L\RKETI~G 01" monPCTS 

1.(,.1 This study inclu1les a con!;i.fc·ralion of tfi,-. toi.al marhet for 

sui;~1r in the '1."hole of Nigeria arn! s11c;;0sts the Su11ti productions shoulcl be 

packed in 50 Kg. ba[rs anrl small pre-packs, as r;r;.nula:.eJ su;;ar. 

Consi<leraticn should lie riven in the future to the pr·ocluctiun of t Kr,. 

cartons of cuul) sugar. Opera-Lin:: nnd p<1.cha::i•11: costs Ill tLi;, report &.re 

based 011 t.he use of polypropylene 'IOit,11 the ]'os;;ibility of pacJ.;inr, the entire 

pro(luciiou in 50 Kg. liag:; or, alil:n1alively, llJ• to .ic:~ in small pack;, and 

the remainder in 50 Kg. bar,s. 'l'hi~ is, ho;,;cver, ktsc,l CJ11 the 

availal1ility anti costs of polyp.ro1•.rle11e as in Dc1:cmJ.er 197) hut presr,nt 

uncertainty on the SUJ1ply an.] cost of Lhis l'1alPrial may n•qu~rn ihc use of 

Packi11:: rnaclii11<.·~; rur llS(' of di J'ferin•r 

mal0ri;1L i.-hilst of a tliffcrini! type, ...-ill have· a si1::ila1 capiLal cost, 

'l'ht' marl\ct surv.•y i 11d i ca tc,:; il1ai. thr• au Li c .i pa tecl cl r~111a11d for ::; u:;a r, 

iahin[; i11 lo account ot.hc1r J>roj cc ls pn·:--en lly l"·i111: eo11si dr·rcd for Ni /'.<:ri a, 

'>•ill ab:·nrh all that the ~)1111ti S111:ar Cr:npa11y 1·iLJ lie· able to SUf']'ly aud tkct 

i he J;1arl.et \.'i 11 Ye] come j L if t.hc s11;:ar can lw J'l'ocl11cerl al, l'Conorrii <: pri C(':;. 

A Jil'il·c· of ;tno per to111\11, rx fuel.or::, p;1cl,1·cl in 'j(J J~g. li;11::; i:; co11:;j1Jc.rc.rl 

tci )If• r·co:10111ic (set• C'!~IJ I. VlJ J ). 'J'li" u:obs::r-.'; Cilll lw sold f'()r ;-'.°/./') per to11nP r·x 

factory to the local c;.tfle c1pr·raLio11 wi III ;111 <111l.ici11alecl l1J1i:d,e of' '3,000 

i<n1111•,; J•('J' }Nu·, and ii jl; forecast. lli:1(, a price of ;(lJ.O ]'l'I' i.01:11r~, !'X ... 
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1 • (,_ 3 As to Ly-procl uct s, 

time of •·ri ting this r ... purt, lce,:,·1d. pru;;no.':t icat ions arc 

thn. t, for the fir.:; t t100 cro1• yea rs, th<' r::.>l ;~;•:-:cs pr.duce(! ·~· i} 1 lie abs orhC':l 

by the cattle ranch :i.l Mok ... -a •UH! th:d, lhc1·1::Lltl'r, the .surp!!!:; •·ill lie 

I'roducti on 

<if alcn!wl is not inclu:h~d al 1.hi.s sLi::(: o.,,ir:;; t • .> i11~:t:dJility of i.-urltl 

co:::::w,!ity prices, the prul•ahility uf a \"P1-y ;;~:::Lil inc-rL'asc ii; rcvi:·nuc antl 

job opportunity, antl the unclc:;iral>ility io cxl(·ll'I :,wJ cor:iplieaic th:? sui~ar 
J>roject at this time. A further fcasi Iii 1 i ty ~:twly into alcohol 

J•ruduclinn is rcco1!11ncndcJ nrlcr tl11• .SC'co:i,! or tLinl crop. 

1. 7 FH:AW'T Al. l.ll'\Sl DEl~ATJO\:; 

1. 7. I Capital costs for all aspt·cts <•t" the !:'ll~~ar project de\·clor-mcnt, 

excluJir~:'. infrastn;ctarc 1.'"0rks .,hich i.:11:rld ;.nt lie l,ornc dircct1y l.y the 

projc·1·t' h:1v,• beC'll cstimalcd a11d tol;d ;(t( •• 2 ... ; 11 ion, ['.:1dc up or t-i3.2 

million in l'hasc 1 and ~!J.O rni l lion in Phn.:;,~ " Of the total i(D.7 milli.:in 

rcpr<·;<1•11t::; original cq11i]•!l1!'J1t co::;ts, tl1c Lalar:•:" cor:.1:1·;sin:: rqilacc::.cnt 

(·11ui1·r.:c•!1t during the pcrio•l to 198). Assur.:irw a price of }'.270 per tonne 

for k1r.r:(~.i· :rn:~:ir :ind ;.!Jon p1·r io1111!' ror pri:-1•:r.:J\, . .J ::11.•'.:,r, eq11i ty of ~:~o 
1.i1l:i,,n, the project is projPcli'd to cor::1• into 1·1·l'fitabilily i11 1')81 anrl to 

1. 7 .2 llr·111rn <>11 f':ie~: 

li:riL; llJ> to a level ;.uf'ficir-nl to ~.:c-nirc: th,~ l(J;i!i::, !.11l coi.vc1·,;c]y, hy 19SJ 

·,·J1f·ll 1!.c factory rC'nd11•s a prnd11ct.ion J<'q•l of '•ll 1(J(J(l t111:n1·:; Jicr ariwrn1, total 

01•c:r;1ti111: c:1~:h inco1:1e (l1cro1·c i11L01-!':d) reac!J,.,; :1 1•L1t1·a11 ;1L ::1.::C! (!l.(1 1.:i1lio!l 

]iPr an1111m, ot" 1.'"hich .so1111• )~<> 111illio11 1·<'J•l'(•:;c11!:; ll1e r,,l11r11 011 c:qij Lal C!:i!iloyr:d 

1;f !0-! 1•1i l lion. Ass11111i111: con:-1ta11t \':1 111;·:; 11V1•r :1 :''.i yc·:.r· J>l"ll.i (•('I ] j re-' t.hc 

ta:,;di1111, i:; l'~;l.i1:1al;·.I at 10.•)',~ 

;111.J t.!1!' Jh:J.' ra tu of rctu rn n 1. 8. '.i<. 1!1,1.'"p\'CI", ii i11rlali1J11 continue:-; over tLe 

OVL'I' tlip Y<·ar.s n.s l11f·rca:;i11;~ Ira.Jin;~ prcdiL. :.,.,, "an11·d in" p·o.i<·ct who:;e: 

!"ilj1il::] !'OSf't; \;('c"(' lllC:llJTl'cl ;i(. 1'J"i"f/j'') (•J"i1,.::. 
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Li. 3 l'rnlC'rh·i n1~\ss:1~:pt i <His: Till' a:;,:•: · ; ·I i L'-1:; 1mde rl,; i 11:~ the pre J imin-

&ry fi11ancin.l J>roj cct5.ons arc as fol 101.:s :-

(a) 

(b) 

(c) 

( <l) 

(e) 

( f) 

( r.) 

(h) 

( j ) 

A general 5~·: ir:.porl ,luiy \."i l i i,,. le-vied on a 11 imported 

items, altJ1ough this may lw c..r1si.lcrecl as a. contingency 

if the cott.1·a11y succe,,Js in ,;(,t:Li !1~111: rc-!·atp:; cf ciutics 

J••ti d. 

Exchange ra lcs arc l•asc.•cl u11 the fon..-ar<l projcct<:J rate 

nt 18th March l'Jl-1 o!' ;~1.0 == £0.(,7 Stc-rlini. 

Costs of lan<l prPJ•ar:~tion ;1r.- tl11· 11u11-rec1111·f'nt cci:;ts 

\l}l to Yl'<lr IX of ih1' projPcl 1·.-;tima1cd at. Ha1·ch i')7·1 

values. 

The repL~cPmcnt pro:~n•r:::i:e for a:'.ricu1tur.tl nn<l irans1;01t 

machinery \;ii l cor::mcncc iu Year VJl and run fo!· six 

years to Y c:~r X! I inc 1 u:; i Ye, ;d an a ppr ox i n:1 le <i.vcrn.gc 

cost of ~)02,000 per :u111ur:1, Tcj.re:cn~in~~ a se:vcn year 

aver.Lge life of the c<l'1i11m<·nt. 

1'hc daily factory cap;LciLy al st.a;:c one l.'i11 be 2,300 

tonnes cane 11cr day and, at. st..1f:e t"·o, 3,500 tonnes per 

day. 

Prices for plant. :111d c,p1i 1 ·~.:···n t a:·1~ based cir: ,·:due;-; as at. 

18th March l'J/4. 

Ycac IV is I.he fir:;I. ,Y<'al" of pn)(lt1cl.icm. 

All :;u::al' 1.1a11:1!'acl1:rccl j;; r<'f'ined •,;liilc: a1•d ~;L•ld :•.s 

gra1111lal.e1l ~;11:~"1· in Ii;,~:;; or J•1· .. -p;1<:1":•. 

C11J tiva!.ic111, h;1rvc:;ti11:: ;1111! t.r;111::1•<irt. co~I~; !:IHJ1.:11 in 

T:ililr~ ~o. 1).'i ;,re i!.r· loi:•I i1 .. ·111·r.,,:, a:;:u::ii11;: all of' t!;1, 

CIJlli (>111('1\ l 1 
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(j) 

(h) 

1.8 

that the cost of cane to tlil' f;?;;tor.r ....-ill Le the sa::1e 

as if !""oJuced by the c-o: .. p;•ny. 

Tftp f'it:urp:s inclwkd tmJi.·r revenue assu;:,e a const~mt 

value of granula.tcd ref i :1e.l su~;;1r of ;:210 per tonne, 

ex factory, an<l that r.:ola:<ses ...-ill Le sold ex !lol.\.o·a. 

rai 1 ht' ad s lora:_'.e t:u:k at ('.I) re r tonne. Costs nf 

tra11::;portin:: raolassC's at ,:j.:2) l''-'r t<,rnie from tl..:: 

factory to the Mnk.:;-.. :; Lt1;-;~!~C t;,;ik h:n-c bt:l-lt al l0•·1:d to 

~ive an ex factory price of ;t,·.75, the :;;u . .: as tlnt 

for 5 ,000 tonne:; ~;olJ a.m;u;d i.Y to the local C'1ttlc 

Int.f're:st ralcs of 7::~ on Sllj•Jdie:·!; credits in resf-'<!ct 

of of!'-shorc purchasf's, a1:·l '1~~: u:i other ho!-ro.,,·in:::-;, 

have lirTn ussurr.c.! • 

1 • 3. 1 It is reco:--~.:cndcc.l that mana[!C:i:c:it of t!:r> project should l,e on the 

fo}J,,·~·in:: linPs. Thl.· :-)1mli ~iu::ar Company ....-ill Le n•::1ior!:;il.Jc f')r sctti111~ up 

nr:,! Oj•f'l"~;tion of the jndustrial facilities iucl111linr~ the f:L<·to1·y ;rnrl r.~:tcl1i11cry 

r::ai11tc1L;.r1cc facility, to:'.etl.cr .,...ilh the irri::ativi1al, clrocill<.lf~f' and f!11oil 

1•roteclion 1.·.:irk..; for thn ....-hole project are;i.. It \.ioul.J als1> c-ulti\·;~\.c tl:e 

r:i;1jo1·ity of th~ lan<l :.rca and produce, harn,::l an<l 1,ranspc;rt cane fro;:, it. 

1. 9 

1. 9. 1 'l'hc cornp:li1y ....-ill also be respor1:;ilil0 for the J;m<l prcparatioi1 

<leveL·p'.(·llt up to a11cl inC'lu:lin:: J1la11tin1: nf cane for c-an0 far;.;er:;, aL:o 

10:1Jir•1: and tr;uu;port of cane on the basis or bein.•: a contractor 1.·orl;in;: 

and 

for l'.t' f;11·r~,.1·. Thr, f::r;ncr ...-j l l lie res1•on~;ilile 1'111· a) I p<;:;t. J•l.llltin:: oj•!·J·a

lio:.:-, c;1n1• cuttj11:: and the r:1ai:ile11;!n<:c of l'icl<h after h;:n·v;ling in rr::·
1
i;ct 

or ili!.' fullr».:in,"'. r.d()()fl Cl"O)'. Th0 c11:rq•:1ll.Y ..... ill f•l'O\"idc ral\(' fan;:( t' li;:i:;rrn 

S(' !'\' i ('(•:; 1.n l'llSlll'C ,,., ('l'iL 11 CO!\ f.ro 1 of Oj•eJ';1 I j 011.:. 
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cor.ipany shou11l p:·pJuce n 1 l of the C;"!llt> up to tl:a t sufficient to manufacture 

40,COO tonnes of su:~ar :inc: lhereafipr aJ,Iitional land 'l·•ould he allocated to 

farraers so i.l:at uiti:::atcly th0y •:oul<l produce approximately 15;: of the 

total cane .SUJ·p1y. 

1.10 FACTORS P: FAVnrn OF Tiffi rno.JF.cT -------

1 • 1o.1 Taken irHhvidual ly a mm•Ler of favourable ~r.ctors lrnxe been shm.-n 

to exist •:!tich \.·ould he satisfactory for the sugar 11roject. 

(1) In ::cncrnl, .s-ii J.s, t.opo~raphy :md vntcr supplies arc· 

satisfactory for ec:011<1mic production of cane. 

(~) There is !lll estabJ i sl1e•l cane v.rol.'ing industry in the 

nrea 1'hich removes douhLs as to the general 

suit:tbiliiy of the rL·[~ion for cane production. 

(J) There ]~; 110 cvi·1cnc·e of t!ic presence of any 

unsun101111tahle pest or disease v.-hich \.i'ould inhibit 

successful dcveloprncnt of a m~jor project. 

• ( ,1) 
There is an expan<ling 1:1arket for SCJ[!ar in Nigeria. 

"·hich "·ill not he satisfied hy present and projected 

future 111a1111 factm·inr~ capacity, Lhuc; all of the likely 

proclt1ctio11 at Sunti can easily lie ahsorbcd in the 

Norlh-lfr~;t of the Co11:1try. 

('.>) Tl11· projcct1·cl ex factory p1·icl' of sucar is 

s11ff j c i 1~11t to enco11ra1~e ailr,c111a Lc.: .investment. 

(r,) Oppol'f 1111i ti 1::; .,,-j J 1 l".' c r1:atc<I for career <levclopme11t 

c, f :: k i 11 L·.J 1:n 11.11•r111c'll I. a11d j nrlw; trj a 1 trai necs. 

(7) l\r:•idc·:• off'el'i11;: dirc:cl cmploymrnL opportu11itics to 

la!io:1r in f.l1e Uortl1--l/c:; t, ~it.ail' there w.ill Jin f11rtlic·r 
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(8) 

opportunitiC's for jncrcasi1't_! till' economic activity 

nnd prosperity in the district. 

The social nrneni ty of the ~1:n i,j ·~ml ~'.:1::l>a areas 

will be cxLcn<lc<l l>y Jcvclorment 0f the infrastructure 

0£ the project area. 

(9) As the scliemc rcac!1t•s a si::1? -.:hc'rc the basic 

economic cane suppl.}· to the f;ici.ury is cn~.t1recl, 

opportuni ti cs wi 11 Le crea tcJ for indcp0!1iicnt farmers 

to J'a.rticipa.tc in growing c<11w unclcr gui<h:ncc and 

with assistance of the company. 

1. 11 FACTOP.S I.Im TJ~(J rnr. ECO'W~!l c VI.\E 1 J,T":'Y OF Tin~ i"HO.n·:l'·r 

1.11.1 . The follmri ng factors, \;hi ls L not prevcnti ug the proj cct being 

viable, tend to lirni t it and to some extent, c•rnn lcr ihc factors in favour 

given in the pr<>ccdiur, 31.'Cti.on. 

( 1 ) 

(2) 

(3) 

( '1) 

The shape and area of suitahJc: 1;1n<l available within 

econr1mic cane haulaGe distance ] imi Ls proclueticn. 

The land is brol;cn u !> to pocra phi ca 1 ly with the 

result ihn:L land dC'vcdopmcnL ;111<1 ~rri1:;1iion co:;i:c; 

per lice Lare wi 11 he more cxp1·11~; j Ye th;m, f (Jr exan:p 1 c, 

at J}acita or Human. 

co::;ts will he hi::hcl' i.hrin in ler;:-; I"r?rllote a1·cas. 

J.L n;ust he reco;:ni:wtl 1J1a.t Kig('ria is shorL of 

Ski l lc·d !1urr.;i11 Tf'~;rJ\ITCCS ;tS f.~I' a;. hi /'.11 ly l':r:<:h;iniSCU 

sucar cane farrrrin:: i11volvi111: ;~dv;111c;pr] irrjr,atio11 anrl 

sugar 1'1;1ni1 rac Lurj ng "l.<·r:Ju101n,r:y 11 l"<! C:OllC('l Jlf'd. 
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CllAl'Tl-:Il J 1 

n:TllODt:CTIO:: 

2. 1 BACKGROUND TO Sl'G.\R PHOJF.r,T AT ~t~:-i'I 

2. 1. 1 The possibility of un<lcrtakin~ a r.:a,jor su:~ar project in the Sunti 

plain and Na~ba. nrcas has been under considera lion for sor.1e years and a 

rircliminary study \;i!S carried out in November' 19"{2. 

• 
2.1.2 The region under study is situatr.d on the northern Lank of the 

riYer Niger in the North-West State of Ni:;eria extending from 15 - 35 f,·:~:s • 

due •est of Jchba, b:rid~c and south of the HoJ;,,.a to flida road. 

550 Kms. from Sokoto, the State capi Lal. 

Sunti b 

2. 1. J Significantly there h~s heen a su~:ar factory and I>lantation for 

ten years at Bacita approximately ~) !\ms. a\.'ay in a direct ...-l'::>ierly line 

and to the south of the river Nirrer in K\.'ara :;tate. This !'actory at 

present has a J•roduction of around J0,000 t or:rws su::ar i:er annum and is 

reported to have a projected future t!irough1.ut of ·l0,000 tonne~ annually. 

2. 1. 4 The great('r part of the rC'r,i 011 has 1101. lich1 <level opctl, otherwise 

the agricultural nctivities of the region ai·c dc•mi11;1ted Ly rice, cuinea 

corn, maize, sorghum and casava, all hei11r: of relatively i;n:all area and 

mainly for subsistance purposes. ,\ ~ovcrnrr: .. nt. ca t.tlc ranch is locatecl at 

MoJ,i;n a11d there is a pi lot rice dc\'clo11111e11t ~.chr·llll' at Habba at the north-

wcs lcrn tip of the Mar,ba. area. 

2.1. '.i The only activity within the Sunli 11Ld11 ;11111 Mar:t.a. :11·eas, [}part 

from 5ome rice farming on the frin;~p~;, is tl1e 1'.1·azi111~ of caltle driven 

there durint th~ dry scnson by the 1-'uJani henl:;1:1en. Cor.,;idcrabl e 11wnlicrs 

of callle were cncountcrecl during Llw st.11.Jy at :;j lr. hut 110 11e·rmancnt 

<kelli11[_;s were founcl. 'fhr. only pcrmancnL vj I la::1! within t!.c· project are:1 

h a high sa_ndy plot, unsuitable f'o1· car:e 1:r11wi111:, hy La),p Ewoko in the 
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1' ;\ t (' .f'.._· 1 '. ! " ~:!,· 1 I :~. ~·\·jl-~';' !.~ ~ . -------- ------------ --------

~or.:c of thi:; is !;Old 

111 th~ years 1970-1071 th,,1·c 

These facts, to:~C'll:.•1- \,·it!i l!t<' :·,,r·.·t·;::d nf" an increasing per capita 

consumptic1n jn ~:i1:•~:·i;t fro:.~ ili0 j·n•3·:·11i. ..!.7) ki1us 1•cr uunum to 3.)0 

2. 1. 7 

nearby lbciin., h<'.s a Ulir;:ry of i11fonnlio11 1i1; soil!{, climate :t111l 

topo~r;q•hy \.·hirh ar.~ co11t;:i11Pd in the fol 1o:.-i!I;-::-

Nit'.er Yall"y ::iurn·y Appi-.ti:•al Mi::sion, Scptcmhcr/Dccc1r.11cr 19·n. 

(O\•crse;Ls Jl0\·clo1-,:,·nt Adui11ist.rnt.ion of the firitish Forci~n & 

Co:r.::t<•I<\:ca I th Of fi Cl'}. 

Aerial J"hot .. ::i-;q.!1ic Stirvey of ~;un1i j)Jain a11cl l·foglJn. ,\rca, 

~'.an·!1 1972. 

(Hunti::g Snn-cys Ltd.). 

!'lli tahlc si t.c fur su::ar c~inc pro:l11C"t.io1: in the Sunti .:.rca, 

NovC'ml·cr 1912. 

(Ta tc: & I.yI c Tediuicul St~n·i er.~ Ltc1.). 

A clctailril :->oil S11n·cy of" tt.e Sunti ar(';:, ?forLh-Wcstcrn S1at0, 

Ki1~cria, .T11ly l'J"f). 

fonnc•1l wil!t r-1111;1} J•;t1t.i1·11.;1tirn1l•f"1!H· l'i·dcr-;il !-lilit1ry (i:)Vernr.1ent of" 

t\i1'.c1·i;1, t!1r :~11rll1-\;,.,_, :;1;,1. .. r:11\1·1·11n1r-ul :111rl 'L1i.,p f.. I.ylt: (~i1:crj;L) I.tel., 
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to be lrnm;n as :-:1111 t i Sut:ar Co;':1 1:rny L1 J., has 11010 been formed hy the 

consortiur1 r:!<'r:bers io pror:otc the full <1C'vclnp:1(·nt. of the Sunti suGar 

project. 

2.1.9 The o!>,ject of the fc:1sibiiity study "--.s to prcpn.rc a 'bankable 

project' in acconhtnc(• "-i1.h the rrroctices of the Intc!"national Lenllin:; 

Bt'Sl <l t:'S a fu 11 <le:< c ri J•li en of hm: tl.c project wou Id be 

initiated, e:;tir:1atcs >:<!re to be pru\-i<le<l of li~i! h the capita.I anJ opera.ting 

costs involve.I. Analysis ol' ·:a!·it•11s economic factors, such as the market 

dc>m:mrl an·l the sell in:; price or SU[~nr, \."ere to he investigated in orcler to 

arrin? at a 11 estimate of the likely return on c<1p1 tal. 

2.2 

2. 2. 1 The c:abryo Sun ti St11~ar Cor.;pany co:rnncnced OJierations on 31st Octc,bcr 

1973 "ith tlie objective of locatin~ a rl'prcscr:t~tive plot of la11<I 

sufficient to plant 8 hC'ctarr~s of cane under 'irrigation. The site project 

manaccr SC'lectccl an arc•a 1.o th<! south of Sunti lnke and, assisted by 

€'quiprnent loaned by t!:c North-West !:it.ate GovcrnmQnt, constructed an access 

road to the site, thcreaftc:r clcari111~ and preparing the la11d. An ov~rhead 

irrigation ~yst('m "·a:: illslall<~d and cnne plant•·J, this phase of the i.-ork 

hcinr; coi:1plctcrl by niid--M:trd1 l'J7·1. 

2.) THF. FE.\STT!TT.TTY snmr - JTT~·;:.:rv.IlTE'-' 

2. 3. 1 Tate & Lyle Tr'<:Jrnical ~;crvicc!; J.i.rl. sent a team oi' consultanh Lo 

Kicerja and i.!11.· follo1.;.i11:: p0r:;onnc·l vi:;ite.J tLc co11ntry between 1he cLii.e!"i 

:;taterl:-

-1 



I 
I 

!' 
L 

~1 
.l 

l 
!t 

! 

I ~ 

I 
I: 
I 
I 
I 
I 

I 
I 
I 
I 

' 

Tate !.: Lvi.e Tcchn; 1';! l Spn·i ce:; l;t .I. 

2.5.18 A topographical anJ .soi 1 survey \;a.s ca1Ti c1l out in the area of 

102 hectares selected as be inc sui 1.aul e fur the Hext phase of dcvelopmcni .• 

2.5.19 The site i11vcstigatio11s were concludel by 21st FcLruary 1974 and 

the COnSUl tan ts I Slaff returned 1_.o thci r Il,:;i,! Qf fiCC:S to prepare full 

<lclails of the study report. i\11 in1.1·rir:: 1-cporl \;as issued on 

28th February 19711, a:~d. a prclir:1inary l'l'pod on 30th April 1974. 

2. 5.20 In view of the desire to 11rodun: su~ar from Sunti at the earliest 

possible time a progra:nme \.ra.s I1rod11c::-(l d1ich requires a. 102 net hectares 

cane 1l1•velopmc11t in 197·i/75 uwl t ,O·H ueL ltect.;1rcs in 1975/76, \;ith su~~ar 

first manufactured in 1976/77. To this 1·llll, in onlcr to allow early 

consideration of the financial implications anil 1}ccisions to he maclc:, it 

~as decided to produce a preliminary report. 

A time chart pf operations i:; !;;hrn;u.011 Table No. 2.1. 

2.6 IAYOUT 01~ Tm~ m:PO!l'r 

The rc11ort cor:uncncc>s 'Wi 1.h t1:0 d1a1•ters clcscribing the considcra-

tions of the Sunti/Magba area. from an ar,ric11ltura.l vic..-point a.nd an 

u:;sessment of the irrigation and rlraiu;wc factors affecting the possible 

sugar project. It continues 'ldth Jilans for the agricultural dcvelopl!lcnt, 

harvcs~ing and transport alo111~ with factory f.Lcilitics that will be 

rc•quircd. i11 each ca.sc referring to the t:o:;t:; i:n·olvctl. Consitlcration is 

ei\·cn to a scheme .f'or outgrowers and a chapter f'ollm:s contnininr, u sun·cy 

of thc sugar ancl by-products rnarLets. The repcrt conc]utlcs with the 

financial ancl economic analysis, hein[~ a :.yuthe~;is of tl11~ jnforr;1ation 

dcvelo1ic<l in the foreeoing tccl11dcal sections. 

2.( •• 2 All orga11ization ancl pl•rsonnc] r:i;Ltl.c•r:; such as tlir~ nuralier of 

staff nr;il · lnbou1· rc111riretl· are ·ckal L •:i th r1·:;pcctivr!ly 11111kr .t~ach clcparlm1:nt 

us thc•ir individual contributions to the Jircjcct arc reviewed anil plannc:il. 

'fhe necessary fit1~L11cial structure of thc: prri.jpct i:~ fully c:q1laincd in the 

chaptc·r on financial analysis. 

~. (,. 3 1'hc textual maiLc·r of LhP rc:pnr I, 1 :; b(·i111: i ncl11d1·d in Volumes I & II 

nnd rqip1:,ppriatc H)>)ll'ndiccs in Voltllnl' III. 'J'o l'acili'Lalc rel'c:re11cc: all 1L1t.a 

l 

.. 
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nnd financial to.Illes pertinent to the r1~pnd. llaV1~ liL'P!l bound separately in 

Volume: IV end cross rcfcrenccu to th<' text in Volumes I and II. 

Similarly maps, plans antl diagrams arc enclosed separately in Volume IV. 

2.7 ACKNOWTJ·:DGE:·IF.~T:3 

2. 7 .1 Grateful thanks must be exprcs:o;c:l to the staff of various 

departments of i.hc Federal aml r;orth-Westcn1 State Governments who gave 

valualilc assistance and time to the consu1lants, also the manacement and 

!;ta.ff of the Nigerian Sugar Co. Ltd. with \..'hose help much informative data 

was obtained. Acknowlc<lgcmcnt has to Le given to Tate & Lyle (Nigeria) 

Ltd. for making arrangements for accomrnodat.ion and passages and for obtain-

ing information rC11uested by the consultants. Ki thout ti1e interest, 

assistance and collaboration of all these people and mar..y others, thP. worl~ 

of the consultants could not have been complet1:d. 
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cane and produce sugar at competitive p1·ieP:>, •ll" ll1al. ca('i la! a111l operating 

costs have been exaggerated, Given the recent large L'Scalal.ions anu 

cquipmenL prices (up Lo 3'.i~: over Lhc l:t~;t 12 1;:•H1l.h:;) and Ll1c.: hi1:h infra

structure costs, apart. from those already me11tio11ed, lhc cost of scttinr, up 

this project is bound to be high. ~bay of tla1~sc co~; t,::;, hol.'cvcr, vuultl 

nona:.!lly be provided by Government. or Local ,\11t.linri liP::; in ul11cr sugar 

proilucing countries, as fu1• example, \:ater supplies, flood protection, 

roads {except for fa.rm tracks), hdu::c·s, puwi.•r :;11ppl ii':;, school:; ancl f.:.irmal 

tra.i.uing establishments, houses, hos pi ta ls, !.it'1•:t:'.P ;1ml pub] i c services, 

.,.orkers transport and puhlic health servicP.s, all of ,..hich \.:ill have to be 

paid for by the company in the absence of any ai;rPcm1~nt to the contrary, 

If it was Government policy to accept those costs, on the L«sis that. they 

nre investment costs co1mnon to any a[:ricultural a11tl :;ucial or economic need, 

the apparent capital cost to the company of the Sunti projc..:I. could be 

reduced significantly. The c:ucst.ion or the al lc,cation of i11l'rastr11cturc 

costs betveen State or Pe<lcral Government and the company clearly needs to 

be invcstigatcrl, so that decisions can he tal\Pn on inv,•slrr.Pnl. anil fjnancinr,. 

9.1.8 Contingencies have been inc lwlccl in the capital C'o~;ts for the 

fuc Lory and civil works, Lut not in ei Lhcr the ar:ricul tur:d equipment costs, 

'lo' hi ch arc taken ns at ~brch 1974, nor in the operating costs of ci thcr field 

or factory. However, it is prvbablc lhn.L the 'ii'. irnporL duty included in 

the cost of all importccl items could he reclaimed, thu:-; effectively 

proYiding a contingency. Furlhermo1·c, the cost. or labour has Leen hasecl on 

n minimum rate some ·IO:'t above the le:~al minimum of 70 Koho p1)r ;lay, so Lhat. 

"age increases following the Uiioji Cummi:;:;ion:; l1ca1·iP/jS liave been cliscounlc<l. 

9.2 FIXANCIAL T.\13!.E:J 

9. 2. 1 Ba:H:rl on the revenue and 

co:d· assumptions shoW"n in :;11ppurLi11g laid cs, ll11: cor11p;~11.Y c111i11~:; into prol'i t 

in Year VIII (1981), thn fifth yPar of prnd11clio11, 

9.2.2 Projected. Cash l"lows: JlinanCP ror capilal expenditure, 1,-orl,in1~ 

cavj ta l !Ill!] lo:isc~S in Ll11• 1·ar ly )'l'al":l ar1· prov i .i_,-d l1y a ~!:~() 111i J lion ol' 

equity, ~~}.6 million ol' :;11ppli.cr:; crediti;, a11d 111.l1Pr l1orro.,,i11:::• 1'hici1 JH!ak 

a l 
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at ~27.9 million. l'or t.hc purpose of Uu.: 
- . I ~ ... l'i lJ.jl:l: t..i.LVll·"> J 

have been used ns n balancing figure, tholl::h i L is pniliahlc lhaL the 

company would issue debentures on fixed lc1·ms to covet· Lite major part of 

this financing requirement. An in tcrest ra. le or i·~~ 01: suppl ic rs credits 

and 9}~~ on other borro.,.inr~s is uscJ. Th'~ pruj"(~ Lion.> arc :;ho\ln in 

Table No. 9.2 • 

9.2.3 }'rojccted Balance Sheets: Table Nu. ').3 sho1;s balance sheets 

for twc l\·c years. By 1985 the ctmml<L ti ve loss has IH'<:ll red uccJ to t!l • 3 

million, and a. positive retained carnin~s position uill Le reached in 1986, 

subject to dividend policy. It is U;lllers to01l tlia L uncler Nigerian Company 

I.aw dividends can be paid from current proCils, all11011t:h there may be a 

negative retained earnings balance. 

9.2.4 Revenue aml Cost llreak<lm,·n: A price for ba.ggecl refined sugar 

of ~270 per tonne and of ;dJOO per tonne for pre-packed sugar is used 

throughout the projection {Table No. 9.·i), ancl a r11olasscs price of sit7.75 

per tunnc. It is assumeJ that all sugar "ill lie sold within the crop 

perio<l, thc balance of the year's l'(•cp1ircm1·11Ls J,,,_in1'. mPt by imports. As 

Nigeria approaches national self-sufficienry in ~11gar more stocks will need 

to be can·ied to support. a year round markclinL~ pf'f'ort. l'or tlw company's 

o'W'll production. 

9.2.5 Aaricultural Op0ra.tinf! Costs: Cane production builds up from 

8)
1
000 t111111es in 1977 to some ')00,000 lonnc:; !1) l'J8J. Table~ 1'iu. 9.) :;hows 

the breakdown of agricult.ural costs hy class or l'X(lCIHliturc. A future 

crop t•xp1:11.J i tu re i Lem has been i Ill' l 11cl 1•d Lo r!'f' I 1.•c L Ll1r: f'ac l Ll1a L lhe 

fin;cncial yca.r starts at the hc!:in11i11g of 1 ~1c c~·oppi11:: period, ;uid lhat the 

cultivation costs relating to sugar prcducccl in a givr:n year ar(! actually 

incurred in the previous year. 

9.2.6 Pro.j cc tcil Pactor.v Op0 rat i..!.!..::..'._ Cos ls: Fact,ory operabng co:..;ts, 

l1rol;"11 1low11 into staff, labour and 111;d-<:ri;i.I:; a1·1~ :-;l1C11.-r1 .in 'l'ahlc No. ').6. 

'!'lie <lc•clinc in staff costs from 1980 011 reflect:; the replacement of 

expatriate staff {with ovc1·scas servi.ce al luwa11cc co:>t:;) by natio~.als. 
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9.2.7 
Table No. 9.7 shows the manui'acLuri11g co:-;ts ll•)L inclwled in Tahlc No. 9.6. 

A similar pattern of staff costs is shown, l>11t Lhe key cost is packngine 

materials, which accounts for 67i~ of the total costs in this area, 

indicating that examination of the possibili Ly ol' using al ternativc pack

aging materials could be useful. 

9.2.8 

Cos b: 

Projected Ailrninislration 7 1!011:-;in" :1:111 lloacls and ~i11n1lrv 01mrat1ng 

These costs, which a.re 1lcLailed in '!'aide No. 9.8, include a -
substantial ~500,000 provision for trnining costs, as well as the costs of 

operating the Mokva i·ailhcad installation and a Lagos office. 

9.2.9 Cnpi tal Expencli tu re Summary: Tlw capi La.I cxpcncli turcs directly 

related to tht? sugar project shown below arc summarised from Table No. 9.9 · 

in which they a.re shown by year. It should he noted that the cash flows 

for these purchases arc based on probable financing terms, and arc shown in 

Table No. 9.15. 

Summarv of Capital F.xpcncliturc 

Local Off-Shore Total . 
~:ooo I'OOO tooo 

Land Development Costs 

Non-Recurrent Agricultural 971 ·191 1 , '1(J2 

Irrigation, Drainage ancl Ploou 
Protection 4, 211 I 2,889 7,130 

Recurrent AP.ricul tural l 811 6,412 6,596 

Factory nnd Rcfincr,y 3,343 13, 542 16,885 

Administration 1,540 494 2,034 

!1011 ~; i nr:, Roa.els nncl Sundry 6,431 5 '728 12, 162 

f4'16,71J ;< 29 '5 '.)(, ~46, 2()9 
--
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9.2.10 
Non--rPcurrcnt land develop-

ment costs nr1~ shmm in 'fable t\o. C).10. For i11l'orrr.1.lion the costs of rtoo1l 

protection <lyJ,es, divi!;ions ;111cl cut-ofl's, ;uao11nl.i11~ to ~1.323 million arc 

shmm, but. as these arc consi1lcrP1l to he ha:;ic iufrast.rncl.ural costs, aml not 

relatr<l directly to the project, llwy arc not inclwle<l in the totals. 

Negative (i.e. brack1~tc1l) figur0s in this table reflect thn sale of surplus 

cquipmPnt. 

9.2.11 
'l'hc summa.ry of capital 

costs for recurrent n.gricultural operations, which arc detailed in the tables 

to Chapter V, arc shown in 'l'ahlc No. 9.11. 

9.2. I 2 Man11facl11ri.11 1 '. Ca pi Lal Costs: All capi ta.l costs relating to the 

factory and refinery a.re shown in 'l'ahlc No. 9.12. The list of plant items, 

discussed in Chapter VII, is shmm in Appendix No. 5 in Volume No. III. 

9.2.13 Oilier Capital r.osts: All other capital cosLs directly relating 

to the s:.i,rrnr project arc shown in Table No. 9.13 in which certain infra.

structure costs, (being labour housing, tlw access roacl from Mokwa. to the 

factory and a proportion of the clo1m-payment for civil costs relating to them) 

amcunting to ~12.'16) million, arc sho....-n for information, but excluded from 

the totals. 

9.2.14 Deprccintion an<l. Amortization: The sununary of the c1cprccin.tion 

I and amortization r.alculations is shown in ·rable No. 9.1·1. The cnlcula.tions 

have been ba.se1l on cstima.tcrl working lives of individual equipment items, a.nil 

I vill differ from the capital allowances which will be used for tnxa.tion 

I 
I 
I 

' 

purposes. 

9.2.15 Finanr.c for C:apital I·~':_l'.~lit11~: His ;1ss11n.ccl that supplier 

credits .,,..ill he obt::ii11cd fur ol'l-shorc cq11~p11wni on favourable terms. Ta.hle 

No. C).15 shows the clrawclown of r.rPdits and payments on contract o.nJ shipment, 

ns:;11rni ng that 857~ of' the ofl'-::li<11'<' capi la 1 co~; I.:; wi 1 l he financccl in thi:; .,,.ay. 

The table has been 1liviclPd inlo l'has0 1 and l'hase 2, :'lplitting the phases al 

the encl of 1980, 1irnl it should lie notecl that i11 this split, )42.3 million of 

capital r.osts applicahl<' to l'ha!HJ 2 are acL11a.lly shown in Phnse 1. All 

... 
direct payments arc shown as local c1ists, sinr.c they wi 11 ha.vo to bo financed 
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from the pool of ettuity aml horrowi11:!:> olhl'r than suppiicrs crcciii.s. 

9.2.16 
Th~ repayment terms assumed 

for the suppliers crcil it arc eight years from commissionin:t for factory 

cq11i11ment, anrl five years starting six monlhs from the mean date of ship

r.1cnt for agricultural equipment. An interest rate of 7~~ is used in both 

casC's. Otlwr horro.,..i111~s nrt! drawn Jm;n as rc<!_uircd, and repaid as cash 

bccor.tes avai lahle (a nil diviclcn<l payout ts assumed l'or this· purpose), ;tncl 

liear an interest rate of 9~~'.. lloth princi~al movements on the loan 

accounts and interest payable arc sho.., .. n in Table No. ?.16. 

9.2.17 Worldnn Capilal: Vorkin~~ capi t.al rcc1uircmcnts arc shown in 

Talilc No. 9.17. The fi:~urcs for far:tory and agricul t.urnl spares i.uul 

materials arc assessments of the amounts ...... hich vill be required, hearing in 

mirnl the location of and the tirac re1plire1l to transport goods to the site. 

Current liabilities arc calcul;ited at one month's operating costs. 

9.3 CO~IJ'A~Y S1'mlC'l'tntE 

9.3.1 It is not the purpose of thjs report to discuss the composition 

and spheres of activity of lite Boar<l or Directors of the company, hut to . 
recommend the management. r1'<p1ircmcnt~ for t.hr? control of the project, both 

during the development arul norgal operation~l phases. The Sunti Sugar Co. 

Ltd. will be responsilile for Ll1c setting up an<l operation of the 

agricultural and in<lus trial faci lilies including land development, cul tivn

tion, harvesting ancl transport, the factory an<l machinery maintenance 

facility, together with irrigation, drain;i..ge and flood protection vorks for 

the whole project areil. In acl1lition it will assist, as discussed in 

Ckqitcr VI, in estahl ishing an<l renclcrinr. technical nssistnnce inclucline 

cane loading anrl tran >port for the outr~rowcrs (cane farmers) scheme. 

9.3.2 The manarrcmcnt .;taff organi:>ation chart. is p1esentccl in Tnble No. 

9.19, from which it will he seen that the structure divides into three 

sections; administration, cultiv;~tion an<l factory. The staff requirement 

for these depa1·tments i~; shown in Table Nc.s. l).20 to 9.2(>. The stnff and 

labour c<tnp lcmcnt;:; by yrarly rec1uircmcn ls nrc tab led in the folloving:-
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ANNEX 12: National Case Study: SUNTI SUGAR PROJECT 

Solution Set 
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Sc::herule 10-1/2. Fixed investnmt costs (in 1000 N) 

-
Pericd: I Coostructicra Pericd Start - up E\1ll C21J:8City 

Year: I l 2 3 4 5 6 7 8 9 10 11 12 

l. Laro I 100 
loatl I 100 
foreign I 

I 
2. Site prepiration I 159 1919 2328 1158 855 624 1068 420 82 0 -21 0 

ard develc:prert:. I 
loatl I l lll9 1270 523 668 576 729 235 91 
foreign I 158 ax> 1058 635 187 48 339 185 -9 -21 

I 
Flc:OO protecticn I 0 740 1276 166 65 54 222 0 0 0 0 0 

loatl (75\) I 555 957 125 49 41 :!.57 
foreign (25\ I 185 319 42 16 14 56 

I 

3. Structures I 20 10383 2400 536 538 361 675 283 6 14 121 104 
ard civil wai:k I 

loatl I 6077 1752 360 387 283 282 168 
foreign I 20 43a5 738 176 151 78 393 115 6 14 121 104 

I 

~. J!qricultural I 13 791 1321 634 471 540 1046 502 266 248 521 243 
c:peratiais I 

local I 158 26 
foreign I 13 633 1295 634 471 540 1046 502 266 248 521 243 

I 

5 . Pl.ant ard I 0 7329 7006 0 1530 510 260 250 0 0 0 0 

nachinery I 
lcx:al I 1828 1515 
foreign I 5501 5491 1530 510 260 250 

Fixed invest ,ca;ts I 292 21162 14421 2494 3459 2009 3271 1455 354 262 621 347 

lcx:al I 101 9737 5520 1003 ll04 900 ll78 403 91 0 0 0 

foreign I 191 ll425 8901 1487 2355 1100 2094 1052 263 262 621 347 

_j 
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Sdlecl.Ue l(r3jl. agri: 
AIIU1l !'rocb::t.:ial a::st EBtinate for agria.ll.tural, i.rrigati.al & drainage q:ieratin; carts (in 1000 N) 

Pericxi: I Cl:llstructiai Pericd Start - up F\lll caz:acity 
--

Year: I l 2 3 4 5 6 7 8 9 10 11 12 

cane ~ai (t) I 85254 171678 255823 336174 4a3272 454524 503489 503071 499290 

M:lterials: I 
Maintenance-Mater .I 2 26 51 56 83 96 100 103 102 98 78 
WJrkshop M:lterialsI 14 59 141 164 183 198 249 254 247 222 223 

I 
Laro.lr: I 

Sti.lled: I 
~ EXtern. SeivI 38 60 84 84 84 84 84 84 84 B4 
'lYE W:lrk.sOCp I 6 24 57 68 75 Bl 102 104 102 92 92 
Maintenance I 14 44 71 89 116 135 146 150 150 148 139 

U1skilled: I 
0.lltivatiai I 2 26 266 433 589 745 912 797 1102 1059 1048 1042 
Harvest.in; I 70 140 209 274 333 371 411 410 407 

I 
Ru1rling CC6t.s: I 

Diesel I l 7 67 142 142 1-12 142 142 142 135 67 
Electricity I 55 109 165 193 221 227 282 'J37 

I 
'riansp)It: I 

~ I 70 140 209 274 333 371 41.l 410 407 
I 

.Adninistrati.al I 
overheads: I c35 228 317 349 384 384 385 385 384 384 384 

~ti.n;J a::sts I 3 154 752 14ll 1876 2338 2745 2864 3286 33ll 3245 3193 

_j 
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Schecille l<r3/l fact: Amual Produc:tia\ a:st art:.inate for Factory Cperating Cbsts (in 1000 N) 

Period: I O::llstructioo Pericd Start - up f\111 cap:icity 

Year: I l 2 3 4 5 6 7 8 9 10 ll 12 
,,_ 

cane ~oo (t) I 85254 171678 255823 336174 400272 454524 503489 503071 499290 
ltJni.nal t su;ar pxOOI 8525 17168 25582 33617 40027 45452 50349 50307 49929 
Productioo factor I 95 95 96 97 98 99 100 100 100 
Actual t 5u;ar l!'Wle I 0099 16309 24559 326C3 400ll 44998 50349 50307 49929 

Materials: I 
<llemi.cals I 27 35 44 52 59 65 69 69 68 
?obterials I 134 166 1&9 205 257 272 287 302 317 

I 
Latnlr: I 

staff I 175 500 487 480 479 475 471 465 468 449 
Clerks, Artisans I 27 107 100 108 118 118 ll8 118 118 ll8 
Mllntenanoe I 7 7 8 8 8 8 8 8 a 
seasc:nal lal::rur I 5 9 12 14 17 17 17 18 18 

I 

Ru1nin:] ccsts: I 
Fuel Oil I l7 29 36 39 43 70 62 58 60 62 
Diesel I 6 26 25 14 13 16 14 12 13 13 

I 

HandJ.inJ, Transp'.lrt:I 
~~ I 26 26 26 26 26 26 26 26 26 

I :.7 17 17 17 17 17 17 17 17 
I D 15 15 15 15 15 15 15 15 

Cperating CXlSts I 0 0 225 893 931 952 990 1078 1005 1092 lll4 llll 

_J 
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Schd.Ue 10-3/l refin.: 
Arnlal Procb::tial Q:&t EBtinate f~ Refinery, p-~ & ~ c:peratin:;i CDsts (in 1000 N) 

Peria!: I Q:.r\stl'.'uctioo Pericrl start - up M.l c:ai:acity 

Year: I l 2 3 4 5 6 7 8 9 10 ll 12 -
1lctual t su:Jar nede I 0099 16300 24559 32609 400ll 44996 50349 50307 49929 

Materials: I 

CllB:ni.cals I 32 63 94 122 148 165 182 182 180 
Maintenance Mater. I 30 42 48 54 60 60 60 60 60 
Feckaging Mater. I 137 276 4ll 540 656 730 809 800 803 

I 

Lah::or: I 
staff I 43 ll5 ll8 102 104 109 llO 111 105 105 
CletXs I Artisans I 4 lB l8 18 18 20 20 20 20 20 
seascral lalx:ur I 1 2 2 3 3 3 3 4 4 

I 
Running costs: I 

FUel. Qi.l I 6 9 12 13 14 23 21 19 20 20 
Diesel l 8 7 4 4 6 6 5 5 6 

cterat.IDJ ccsts I 0 0 53 350 538 692 859 1025 1115 1209 1204 1198 

_J 
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' ® 
SchecJ.lle 10-3/ladnin.: Annual Q:st EStinate for Acini.ni.stxatioo, lb.lsin;J, R:lads & SUndry Casts (in lCOO N) 

Pericd: I a::nst.ruct.i.oo Pericd Sl::art - up F\lll ca~ity 

Year: I l 2 3 4 5 6 ., 8 9 10 ll 12 

I.atnlr: I 
in SNl'l: I 

St.aff I lll 2fSl 289 277 266 262 243 242 242 242 242 
9d.lled I 19 41 84 84 84 84 84 84 84 84 84 
U\sk.illEd I 32 12 31 31 31 31 31 31 31 31 31 

in M'.JG>i.: I 
St.aff I 8 15 15 15 15 15 15 15 15 ]5 15 
9d.lled I 5 ll ll ll ll ll ll ll ll 11 11 
U\sk.illEd I 2 5 5 5 5 5 5 5 5 5 5 

in ua::£: I 
St.aff I 6 ll ll 11 11 11 ll ll 11 11 11 
9d.lled I 4 8 8 8 8 8 8 8 8 8 B 
lhsk.illed I 2 3 3 3 3 3 3 3 3 3 3 

I 
Transp:rt of E.1\ti.?" I 

11e1t & operat..:ng: I 8 52 77 77 77 77 77 77 77 77 77 
I 

Maintenance: I 
in Sl.NI'I: I 
General Maintefl. I 197 305 324 360 370 398 403 404 404 404 403 
Electr .Distr .Maint.I 20 40 40 40 40 40 40 40 40 40 40 
in M:l<WA: I 
General Mainten. I 3 5 5 5 5 5 5 5 5 5 5 
in ua::£: I 
General M:linten. I l l 1 1 1 1 1 1 1 1 1 

I 
Ollexheads: I 

St.aff '1'LainID::I I 100 100 100 100 100 
Insurance I l 47 82 93 107 :U2 ll9 123 124 l25 127 128 
Technical Se.Iv.ices: 15 30 15 

Total I l 464 977 llJJ 1164 ll53 ll69 1059 l~ l(X;l l(X;3 l(X;3 

_j 
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Schedule 10-3/1.fc: Arl1ual Factory O::st EStilrete (in 1000 N) 

Pericxi: I Cl:llstzuctiat Period start - up F\lll aqacity 

Year: I 1 2 3 4 5 6 7 8 9 10 11 12 -19terials: I 
.Agriculture I 16 85 192 220 260 294 349 357 349 320 301 
Factory I 161 201 233 ')57 316 337 356 371 385 
Refinery I 199 381 553 716 864 955 1051 1050 1043 

I 
Labcur: I 

staff: I 
Agriculture I 
Factory I 175 500 "137 480 479 475 471 465 468 449 
Refinery I 43 ll5 ll8 102 104 109 110 ill 105 105 

Stilled: I 
llgriculture I 20 la:i 188 241 275 300 332 338 336 324 315 
Factaiy I 27 114 ll5 116 126 126 126 126 126 126 
Refinery I 4 18 lJ 18 18 20 20 20 20 20 

thskilled: I 
llgriculture I 2 26 266 503 729 954 1186 ll30 1473 1470 1458 1449 
Factory I 5 9 12 14 17 17 17 18 18 
Refinery I 1 2 2 3 3 3 3 4 4 

I 
~costs: I 

lqriculture I 1 7 67 142 197 251 307 335 363 362 349 337 
Factaiy I 23 55 61 53 56 86 76 70 73 75 
Refinery I 6 17 19 17 18 29 27 24 25 26 

I 
Transpxt: I 

Agriculture I 70 140 209 274 333 371 4ll 410 407 
Factary I 58 58 58 58 58 58 58 58 58 

Factory costs I 3 69 002 2338 2996 3599 4210 4582 5102 5229 5179 5118 

I 

_J 



- - - - - ··~----=-- ......... &-=a __ __ 

• 
' ' ® 

(1) ·~ v...:.~~£ 

Sc:heWle 10-3/1: Amual Product.icra Q:st EStilm.te (in 1000 N) 

Pezioo: I cmstructia\ Peri.00. start - up E\11.l ca,E8City 

Year: I 1 2 3 4 5 6 7 8 9 10 11 12 
= 

Factaxy casts I 3 69 002 2338 2996 3599 4210 4582 5102 5229 5179 5118 

Mnini.st. overheads: 
I.al::alr OVeihead ccsts (agricultural aaninistratioo, stNI'I, Kl<WA, I..N:m) 

st.aff I 0 167 427 474 478 484 480 462 461 460 460 460 
Sd.lle:I I 0 58 139 213 224 237 237 237 237 237 237 237 
Ulskilled I 0 49 54 86 91 96 96 97 97 96 96 96 

Ial:aJr OUemeads: I 0 273 620 773 793 817 813 795 794 793 793 793 

TransIOrt: I 8 52 77 77 77 77 77 77 77 77 77 
M:lin~: I 221 351 370 405 416 444 449 450 450 450 449 
Slrrlries: I 1 47 182 200 237 227 219 123 124 125 127 128 

Total Mni.n.Olertea.dI 1 549 1205 1428 1513 1537 1553 1444 1445 1445 1447 1447 

~ting casts: I 4 618 2007 3766 4509 5136 5763 6026 6547 6674 6626 6565 

Financial casts I 
(interests) I 14 620 1386 1841 2222 2627 2932 2979 2B48 2532 2131 1675 

Depreciation I 26 342 1255 1339 1483 1575 1719 1754 1763 1743 1701 1600 

'lUmI. Product .O::lsts: I 44 1580 4648 6946 8214 9338 10414 10759 11158 10949 10458 9840 

_J 
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Sdledule 10-3/2: allculaticn of ~ O!pital (in lCXX> N) 

Pericd: I I a::nstroct. Peri Start - up F\lll caplcity 

Year: I x y I 1 2 3 4 5 6 7 8 9 10 11 l2 

I. Qlrrent .isset:s: I I 
A. 1tcCCUlts xeoeiv I )'.) l2 I 0 52 167 314 376 428 400 502 546 556 552 547 

I I 
B. Inventory I I 

(a)Riterials: I I 
~DBter. I 60 6 I 2 10 24 27 31 33 42 42 41 37 37 
Oenialls (iap.) I 100 3.60 I 16 27 JS 48 58 64 70 70 69 
Other naterials I )'.) l2 I 23 37 so 62 76 84 91 93 93 
(b) Spare puts: I 100 2 I l 13 4l 49 66 75 00 82 Bl 79 69 
( c) W:lrk-.in-iroqr I 9 40 I 0 2 20 58 75 90 lOC. ll5 128 131 129 128 
(d) Finished pro3 I 15 24 I 0 26 84 157 188 214 240 251 273 278 276 274 

I I 
c. cash in Haro I 15 24 I 1 51 138 211 247 28J 310 312 323 310 292 271 

D. 0.lrrent assets: I I 1 133 432 843 1026 1196 1354 1434 1540 1559 1528 1488 
I I 

II. Cl.lrrent 1 i ahi l j t I I 
A. kx:a.lnts ptyabl I )'.) 12 I 1 7 46 67 88 1C6 127 137 146 145 144 

III. W:nkin;J capital: I 
A. Net ~ capital I 1 132 425 797 959 1100 1248 1307 1402 1412 1383 1344 
B. Increase in ~ capital I l 131 293 372 162 149 140 59 , 

10 -29 -39 

'!he cash talarr.e schedule is tased as the follcwin.J calculaticn: 

rv. Total prcduct .cx:sts I 44 1500 4648 6946 8214 9338 10414 10759 lll58 10949 10458 9840 
less: Materials I 16 85 552 002 1052 1267 1529 1649 1756 1741 1729 

[leJreci.atim I ~ 342 1255 1339 1483 1575 1719 1754 1763 1743 1701 1600 

I 15 24 I 18 1222 3300 5055 5929 6711 7428 7476 7746 7450 7016 6511 

v. : .-qlliw. ca!h balance: I 1 51 138 211 247 28J 310 312 323 310 292 Z71 

_J 
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Sc::h:dlle lo-6/2: Total invest:JrEnt c:art:.s (in lCXX> N) 

I 
Period: I Cl::rlstructiai Per Start - up F\lll caJ;BCi ty I I 

I 
Year: I l 2 3 4 5 6 7 8 9 10 11 12rrotalI 

·~ I 
1. F.' JCSd. i.nvestJIEnt: I I I 

(a) I.1'\itial fbced I 292 21162 14421 2494 3459 2(l!9 3271 1455 354 262 621 347 I 50227 I 
loatl I 101 9737 5520 1000 1104 900 1178 403 91 0 0 0 I 20040 I 
foreign I 191 11425 8901 1487 2355 1190 2004 1052 263 '-62 621 347 I 30187 I 

l I 
(b) ~plaoerrents I 0 0 0 3 0 22 220 391 54 262 495 347 I 1794 I 

loatl I 3 22 220 391 54 262 495 347 I 1794 I 
foreign I I 0 I 

I I I 
2. Pre-procb::ticn: I 0 0 0 0 0 0 0 0 0 0 0 0 I 0 I 

loatl I I 0 I 
foreign I I 0 I 

I I I 
3. W:lrkin;J ca:¢ tal I 1 131 293 372 162 149 140 59 95 10 -29 -39 I 1344 I 

iix::rease: I I I 
loatl I 1 131 293 372 162 149 140 59 95 10 -29 -39 I 1344 I 
foreign I I 0 I 

I 
Total :i.nvestm. cx:sts I 293 21293 14714 2869 3621 2260 3631 1905 503 534 1007 655 I 53365 I 

I I 
lcx:tl I 102 9868 5813 1383 1266 1071 1537 853 240 272 466 300 I 23178 I 
foreign I 191 11425 8901 1487 2355 1190 2004 1052 263 262 621 347 I 30187 I 

_J 
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Sc::hec11le 10-7/2: Tot.al assets (in 1000 N) 

I 

Peri.al: I Q:nst.IUctim Per. start - up P\Jll c:ai;acity I I 
·I 

Year: I 1 2 3 4 5 6 7 8 9 10 11 12ITotalI 
I 

1. FiJCEd i.rrvestlrEnt: I 
I I 

(a) Initial fixed I 292 21162 14421 2494 3459 2009 3271 1455 354 262 621 347 I 50227 I 

loc:al I 101 9737 5520 l~ llOti cn:i lJ.78 403 91 0 0 0 I 20040 I 

foreign I 191 11425 8901 1487 2355 lJ.90 2094 1052 263 262 621 347 I 30187 I 

I r I 

(b) Iepl.acerents I 0 0 0 3 u 22 220 391 54 262 495 347 I 17~ I 

loc:al I 3 22 220 391 54 262 495 347 I 1794 I 

foreign I I 0 I 

I I I 

2. Pre-prcducticn: I ::> 0 0 0 0 0 0 0 0 0 0 0 I 0 I 

local I I 0 I 

foreign I 
I 0 I 

I 
I I 

3. Olrrent assets I 1 132 290 4ll 183 170 l58 81 105 19 -30 -40 I 1488 I 

inc::rea.se: I I I 

local I 1 131 293 372 162 149 140 59 95 10 -29 -39 I 1344 I 

foreign I 1 6 39 21 21 18 :n 10 9 -1 -1 I 144 I 
I 

Total assets: I 293 21294 14719 29CB 3642 2281 3649 1927 513 543 1086 654 I 53509 I 
I I 

local I 102 9068 5813 1383 1266 1071 1537 853 240 272 466 3a3 I 23178 I 

foreign I 191 ll426 8907 1525 2376 1210 2lll 1074 273 271 620 346 I 30331 I 

_j 
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SchErlule lo-8/l: Salrce of finance (in 1000 N} ® 
Salrce of f inanoe: I Local currency Foreign currency I Tot al: I Ccnliti.cns: I 

1. Praroters: I I I I 
(a) B::Iuity I 500) I 5000 I annual dividend of B \ I 
(b) roans I I I I 

·I 
2. ():)] J atorators: I I I I 

(a) B::Iui ty I 300J I 3000 I annual dividend of 8 \ I 
(b} I.Dans I - I I 

I 
3. r"'inancial insti.tuti.cns I I I I 

or dt:>Jelcplelt ageocies I I I I 
I I I I 

Nati.ooal Developn. Bank I I 1 5 \ intel:'est, rep:i:yneit in 10 EqUal I 
(a) El:}ui ty I I I annuities, 4 -years' of grace, pro- I 
(b) !Dans I 15000 I 15000 I oessing fee: 2 \ I 

I 
Internati.ooal r:evelop- I I I I 
rrent agencie I I I 6 % interest, re.i;:eynent in 15 EqUal I 
(a) B::Iuity I I I annuities, 6 years' of grace, pro- I 
(b) Loan.s I 20Cl00 I 20Cl00 I cessing fee: 3 % I 

I I 
4. Goverment: I I I 

(a) Equity I I I I 
(b) Loan.s I I I I 
(c) sutsidy I I I I 

I 
5. Ccmrercial Panks: I I I annual dividen1 of 8 % for equity, loans I 

(a) Equity I 500) I 5000 I .i:ossihle up to 3000, 12 % interest I 
(b) leans I I I I 

I 
6. SlJR;ll,ier's creCits: I lOClOO I lOClOO I 10 % interest, re.i;:eyneit of 2000 p.a. , I 

I I I beginnin,J with the 1st year of pr:c:rllXtioo I 
I 

TOTAL: I ::aooo 30ClOO I 5800'.) I I 

_j 
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Schedule 10-S/2: Salrces of initial fuOOs 

Pericd: I Ch1structiCl'1 Pe 

-
Year: I l 2 3 

Equity capital: I 

local I 13000 
loans: I 

local I lSCOO 
foreign I 10000 

S\.Wliers' credit .. 10000 ... 
foreign I 

Olrrent l j abll j ties: I l 7 

Total I 28001 20007 

(in 1000 N) 

Start - up 

4 5 

10000 

46 67 

10046 67 

( 

@ 

-
F\1l.l cat:eCi ty 

6 7 8 9 10 11 12 I T o t a 1: 

--- ~~ 

I 
I 1300'.l 
I 

I 1500) 
I 20000 
I 10000 
I 

88 la> 127 137 146 14!> 144 I 

88 la> 127 137 146 145 144 I 58000 

_j 
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i<eFS"Jlre4•t SchedW.e 1 (in lCXX) ~I 

~ticnal Develql!Blt B:lnk Loan: 15000 I Intematiooal l:eveloptelt Fqencie Loan: I Sui;plier' s credit : lCJCX:X) 

I 
loan: 15000 I Loan: 

+ 2 ' processin;J fee 15300 I + 3 \ prcx:essfrq fee 
I 

interest rate in \ : 5 I interest rate in ' : 
debt after year 1: ~ I debt after year 1: 

year 2: 16868 I year 2: 
year 3: 17712 I year 3: 
year 4: 18597 I year 4: 

year 5: 19527 I year 5: 
I year 6: 

10 equal annuit. of: 2408 I year 7: 
I 
I 10 equal annui t. of: 

rerre.:inin:.3 debt after I rerai.nin;J debt after 
repayrrent: year l : 17975 I repayrrent: year 1: 

year 2: )6344 I year 2: 
year 3: 14633 I year 3: 
year 4: 12836 I year 4: 
year 5: 10949 I year 5: 
year 6: 8967 I year 6: 
year 7: 6867 I year 7: 
yea:- 8: 4702 I year 8: 
year 9: 240<3 I year 9: 
year 10: 0 I year 10: 

I year 11: 

I year 12: 
I year 13: 
I year 14: 
I year 15: 

10000 20000 
10300 20600 

6 6 
10918 21836 
11573 23146 
12267 24535 
13004 26007 
13784 27567 
146ll 29221 
15487 30975 

1504 3009 

14822 29644 
14117 28233 
13369 26738 
12577 25153 
ll737 23473 
10846 21692 

9902 19805 
8902 17804 
7841 1.5683 
6717 13434 
5526 ll051 
4262 8525 
2924 5847 
1504 3009 

0 0 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

interest rate in \ : 10 

equal annuity: 2000 
(repsy!ll!Ot beginnin:J with 
the first year of productioo) 

debt after year l : 
year 2: 

rerai.niiq debt after 

11000 
12100 

repayrrent year l : llllO 
year 2: 10021 
year 3: 8823 
year 4: 7505 
year S: 6056 
year 6: 4462 
year 7: 2708 
year 8: 778 

- .... - -, 
1 

~) 

I 

_J 



- - - - - - - - - - - ... - ._,.. 
~ - - - -

\ \ 

Rep!}'ll'Eflt Sche:lule 2, llnnuities, Interests arrl lllrortiz.aticns (in 1000 N) 

@ 
Peric:d: I Ccrlstructicn Peri start - up F\111 caf8city 

Year: I l 2 3 4 5 6 7 8 9 10 11 12 

1lnmli ties: I 

Loans: I 
local I 2400 2400 2400 2400 2400 2400 
foreign lst share I 1504 1504 1504 1504 
foreign 2rd share I 1504 1504 1504 

SUWUers' credit I 2000 2000 2000 2000 2000 2000 2000 778 

Total I 0 0 0 2000 20C.0 2000 4400 4400 5913 7417 6196 5417 
initial 

Interests: I debt: interest:(\) 

Loans: I 
local I 19527 5 856 778 697 611 521 427 
foreign 1st share I l.5487 6 839 ~ 757 712 
foreign 2rx:1 share I l.5487 6 839 7~ 757 

SI.JI.pliers I credit I 12100 10 1010 911 002 682 551 4(); 246 71 
- ---------

Total I 0 1010 911 002 1538 1329 1941 2495 2148 1896 

I.Deal loan: raTaining debt: 17975 16344 14633 12836 10949 8967 
Foreign lst share: ~debt: 14822 14.ll7 13369 12577 
r"oreign 2rx:1 share, r€1T'B.i.nirg debt: 14822 14117 13369 
SUWliers'credit: 11110 10021 8823 7505 6056 446:2 2700 778 

Altorti.zaticns: I 

Loans: I 
local I 1552 1630 1712 1797 1887 1981 
foreign 1st share ! 665 705 748 792 
foreign 2rd share I 665 705 748 

SUfpl.iers I credit I ~ 1089 1198 1318 1449 1594 1754 700 

Total I 0 ~ 1089 1198 2870 3080 3971 4922 4048 3522 

_J 



--------·"' ; -----( 

Schedule 3-1: 1$tine.te of Sales (in tames) arrl revmues (in 1000 N) 

- - - -

Perioo: I Cl:l'lstruct.i.oo Per. Start - up Ml cap!City 

Year: I l 2 3 4 5 6 7 8 9 10 11 12 

Sales: I 

Bagged su;ar I 8099 9785 14735 19565 24005 26996 30200 30184 29957 
Prepicktrl su;ar I 6524 9823 13043 16004 17999 20140 20123 19971 

Total mgar: I 8099 16309 24558 32608 40009 44997 50349 50307 49928 
I 

z.t:>l asses I 2430 4893 7367 9782 12002 13499 15105 15092 14978 

Revenues: B:lggtrl su;ar is th:u;iht to be sold at: 270 N/tmne 
Pre.fClcktrl su;ar is thcu:Jht to re sold at 300 Njtame 
-----

Bagged su;ar I 2187 2642 3978 5283 6481 7289 8156 8150 0088 

Prefad<trl su:iar I 0 1957 2947 3913 4801 5400 6042 6037 5991 

T o t a 1 SU]ar: I 2187 4599 6925 9195 11283 12689 14198 14187 14080 
I 
I 19 38 74 106 135 154 175 175 174 

To ta 1 Revenue: I 2206 4637 6999 9301 11418 12843 14373 14362 14254 

- -
@ 

_j 
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Sddeule 10-12: ProdJct..i.oo -«St schedule (in 1000 N) 

Pericd: I cmstructial Pericd start - up F\Jll cai:acity 

Year: I l 2 3 4 5 6 7 8 9 10 11 12 

Prcrlucticn factor \: I 95 95 96 97 98 99 100 100 100 

I 
1. Direct naterials I l 23 181 766 1079 1373 1648 1979 2ll5 2212 2188 2167 

I 
2. Direct DBnp::JNer I 2 46 621 1444 1719 1959 2230 2212 2558 2548 2523 2486 

I 
3. Factory oveiheads I 128 198 267 332 391 429 469 468 465 

Factory a:sts I 3 69 802 2338 2996 3599 4210 4582 5102 5229 5179 5118 

4. Mni.ni.strat.cx:sts I 0 273 620 713 793 817 813 795 794 793 793 793 
I 

5. Trans. ,Main. I SUrD I 1 276 585 655 720 720 740 649 651 652 654 654 

~tfu;J ccst.s I 4 618 2007 3766 4509 5136 5763 6026 6547 6674 6626 6565 

6. Financial cx:sts I 0 1010 911 802 1538 1329 1941 2495 2148 1896 
I 

7. Deprec:i:iticn I 26 342 1255 1339 1483 1575 1719 1754 1763 1743 1701 1600 

Total prcduct.. ccst I 30 960 3262 6115 6903 7513 9020 9109 10251 10912 10475 1C051 

_J 
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@ 
Sc:herlule l0-3/2re: RevisOO Otlculatioo of W::>rk.in] capital (in 100'.) N) 

-
Period: I I a:nst.nct. Peri Start - up Ml cai:acity 

Year: I x y I l 2 3 4 5 6 7 8 9 10 11 12 

I. Cl1nent assets: I I 
A. .Acxx:ults recei v I 30 12 I 0 52 167 314 376 428 400 502 546 556 552 547 

I I 
B. Inve'ltClry I I 

(a) Materials: I I 
~nater. I 60 6 I 2 10 24 27 31 33 42 42 41 37 37 
Qsni.cals (illp.) I 100 3.60 I 16 27 38 48 58 64 70 70 69 
Other aaterials I D 12 I 23 37 50 62 76 84 91 93 93 
(b) Spire plltS: I 100 2 I 1 13 41 49 66 75 00 82 81 79 69 
(c)W::>rlc-in-progr I 9 40 I 0 2 20 58 75 90 105 115 128 131 129 128 
(d) Finished prod I 15 24 I 0 26 84 157 188 214 240 251 273 278 276 274 

I I 
c. cash in Hard I 15 24 I a 25 80 176 192 204 251 243 285 309 293 280 

D. Olrrent assets: I I 1 107 374 808 971 1120 1295 1366 1502 1557 1529 1497 
I I 

II. Olrrent liabili t I I 
A. h:x:nlllts piyabl I 30 12 I 1 7 46 67 88 106 127 137 146 145 144 

III. \oOrking capital: I 
A. Net work:iI¥3 c:api tal I 1 106 'J/57 762 904 1032 1190 1238 l'J/55 1411 1384 1353 
B. Increase in ~ capital I 1 105 261 395 142 128 158 48 126 46 -27 -31 

The cash l::alanoe sc:tmule is h:lsed oo the following calculatioo: 

N. Total prc:rluct . ca;ts I 30 960 3262 6115 6903 7513 9020 9109 10251 10912 10475 l~l 

less: Materials I • 16 85 552 002 1052 1267 1529 1649 1756 1741 1729 
Depreciatioo I 26 342 1255 1339 1483 1575 1719 1754 1763 1743 1701 1600 

I 15 24 I 4 602 1922 4224 4618 4886 6034 5826 6839 7413 7033 6732 

v. Req\lired cash balance: I 0 25 00 176 192 204 251 243 285 309 '293 280 

_j 
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Schedlle lo-6/2re: Revised Total invest:Irent cc:sts (in lCXX> N) 

I 
Perioo: I Cmstructioo Per Start - up Ml capicity I I 

I 
Year: I 1 2 3 4 5 6 7 8 9 10 11 12 IT o t a l I 

==! 
1. Fixed investireot: I I I 

(a) Initial fixal I 292 21162 14421 2494 3459 2089 3271 1455 354 262 621 347 I 50227 I 
loca1 I 101 9737 5520 lc:a3 1104 900 1178 403 91 0 0 0 I 20040 I 
foreign I 191 11425 8901 1487 2355 ll90 2094 1052 263 262 621 347 I 30187 I 

I I 
(bl .teplacerents I 0 0 0 3 0 22 220 391 54 262 495 347 I 1794 I 

local I 3 22 220 391 54 262 495 347 I 1794 I 
foreign I I 0 I 

I I I 
2. Pre-prcXlucticn: I 0 0 0 0 0 0 0 0 0 0 0 0 I 0 I 

local I I 0 I 
foreign I I 0 I 

I I 
3. ~ capital I 1 105 261 395 142 128 158 48 126 46 -27 -31 I 1353 I 

increase: I I I 
local I 1 105 :21)1 395 142 128 158 48 126 46 -27 -31 I 1353 I 
foreign I I 0 I 

I 
Total investm. costs I 293 21267 14682 2892 3601 2239 3649 1894 534 570 1009 663 I 53374 I 

I I 
local I 102 9842 5781 1405 1246 1049 1555 842 271 300 468 316 I 23188 I 
foreign I 191 ll425 8901 J.487 2355 ll90 2094 1052 263 262 621 347 I 30187 I 

_J 
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Sched1le lfr7/'2;xe: Revised Total assets (in 1000 N) 

I 

Perio1: I O::nst.ructioo Per. start - up Ml cai;:aclty I I 
I 

Year: I 1 2 3 4 5 6 7 9 9 10 ll 12rrotalI 
I 

l • Fixed investlrent: I 
I I 

(a) Initial fixed I 292 21162 14421 2494 3459 2009 3271 1455 354 262 621 347 I 50227 I 

local I 101 9737 5520 llm ll04 ~ ll78 403 91 0 0 0 I 20040 I 

foreign I 191 11425 8901 1487 2355 ll90 2094 1052 263 262 621 347 I 30187 I 

I I I 

(b) Iepl.aca:rents I 0 0 0 3 0 22 220 391 54 262 495 347 I 1794 I 

local I 3 22 27.0 391 54 262 495 347 I 1794 I 

foreign I 
I 0 I 

I 
I I 

2. Pre-prcducticri: I 0 0 0 0 0 0 0 0 0 0 0 0 I 0 I 

local I 
I 0 I 
I 0 I 

foreign I 

I 
I I 

3. eurrent assets I 1 107 266 434 163 149 176 70 136 55 -28 -32 I 1497 I 

in:::rease: I 
I I 

local I 1 105 261 395 142 128 158 48 126 46 -27 -31 I 1353 I 

foreign I 1 6 39 21 21 18 22 10 9 -1 -1 I 144 I 
I 

'IOta1 assets: I 293 21269 14687 2931 3622 2260 ')£,67 1916 544 579 1088 662 I 53518 I 
I I 

local I 102 9842 5781 1405 1246 1049 1555 842 271 300 468 316 I 23188 I 

fore.ign I 191 ll426 f9J7 1525 2376 1210 2111 1074 273 271 620 346 I 30331 I 

_J 
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Sdledule lo-8/3: cash-flow table for finarx:ial l?l.annin:3 (in lCOO N} 

Period: I Ccnst.ruct. Per Start - up F\111 <:a.J:llcity I Salvage I I 
I value I I 

Year: I 1 2 3 4 5 6 7 8 9 10 ll 12 ... I in last I I 
I year I I 

Prcrluctioo factor \: I 95 95 % 97 98 99 100 100 100 •.• r I Total: I 
I 

!\. Cash inflow: I I 
l .Financ::ial :resam::es I 28001 200J7 10046 67 88 le)) 127 137 146 145 144 ... I I 59015 I 
2.Sales revenue I 22()) 4637 6o/"E 9301 ll418 12843 14373 14362 14254 ••. I I 90393 I 

0 I 
Total cash infl.ON: I 0 28001 20CIJ7 12252 4704 7087 9407 11545 12981 14520 14507 14398 .•• I I 149408 I 

I I I 
B. cash cut.flow: I l I I 
1. Total ass. ircl.. repl I 293 21269 14687 2931 3622 2260 3667 1916 544 579 1088 662 ... I 6500 I 60018 I 
2 .~t..in:J ccsts I 4 618 2007 3766 4509 5136 5763 6026 6547 6674 6626 6565 •.• I I 54241 I 
3.~ service(total) I I I I 

(a) Interests: I I l I 
IDcal loan I 856 778 697 6ll 521 427 ..• r I 3891 I 
Farei~ lst share I 839 799 757 712 ..• I I 3107 I 
Foreign 2rd share I 839 m 757 ... I I 2395 I 
~ers' cm:lit I 1010 9ll 002 682 551 ~ 246 71 I I 4678 I 

(b) Repi}'llBlts: I I I I 
I.ocal loan I 1552 1630 1712 1797 1887 1981 ... 1 I 10560 I 
Foreign 1st share I 665 7Cl5 748 792 ... I I 29ll I 
Foreign 2ni share I 66!:1 705 748 ... I I 2ll8 I 
~ers' credit I 990 1009 ll9B 1318 1449 1594 1754 700 I I 10100 I 

4.0:xp:lrate tax: I I I I 
S .Dividems en EqUity I 1040 1040 1040 1040 1040 1040 1040 1040 1040 1040 ... I I 10400 I 

I 
'ItJtal cash c:utflcw: I '291 21887 17734 9737 lll71 10436 14878 13391 14044 15710 14950 13685 ... I b$oO I 157919 I 

I I I 
c. &Jrplus;Def icit I -297 6115 2273 2514 -6467 -3349 -5471 -1846 -1064 -1190 -443 713 ... I I -85ll I 

I I I I 
D. Omll. cash balance I -297 5818 0091 1())05 4138 789 -4682 ~527 -7591 -8781 -9224 -85ll ..• I I I 

_J 
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Schedule 10-S/].re: IleVi.sed Soorce of finance (in 1000 N) I Soorce of finance: I I.cx:al an:renc"J Foreign currency I Tot al: I Ccnlitioos: I 

I 

' I 

1. Praroters: I I I I . 
5CXXl annual dividerd of 8 '· after the 5th 

• 
(a) Equity I 5CXXl I I I 

\ 
(b) Loans I I I year of pr:o::hx:tial I 

I 

2. Cbl J alx>Tators: I I I I 

(a) BIUity I 4CXX) I 4CXX) I anra.ial div:i.derd of B \, after the 5th I 

(b) Loans I I I year of pro:luctioo I t 
I ' ~ 

3. Financial instituticns I I I I 
, 

or de\lelCp!B'lt agencies I I I I 

I I I I 

Naticnal r:evel.opn. Bank I I I 5 \ interest I rep:lytrent in 15 equal I 

(a) Equity I I I annuities, 4 years o.; grace, ~ I . ' 
(b) Loans I lSCXXl I lSCXXl I cess:iD3 fee: 2 \ I 

I 

Intel.-natiooal Develop- I I I I 

l!Blt agencie I I I 6 \ interest, rep:l~t in 15 equal I 

(a) Equity I I I annuities, 6 years of grace, pro- I 

(b) Loans I 2CXXXl I 2CXXXl I oessin] fee: 3 \ I 

I 
I 

4. G:Jve,rment: I 
I I 

(a) Equity I I I I I 

(b) Loans I I I tax 001.iday within the first 10 years of I ;, I 

( c) 9.ltsi.dy I I I productioo I I I 

I 5. canrercial Banks. I I I annual divideOO of B \ for equity after I 

(a) Equity I scro I 5000 I the 5th year of p.roducti01, loans p:issi- I 

(b) Loans I 500 I 500 I ble up to 3000, 12 \ interest I 
I 

6. Sl.Jrlllier' s credits: I 0 I 0 I 10 \ interest, rep:l}'mmt of 2000 p.a. , I 

I I I beginn:in;J with the 1st year of p.roductioo I 
I 

TOTAL: I 29500 2CXXXl I 49500 I I 

j 
-
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Sdledule 10-Sj2re: ReVised table of Scurres of initial furrls (in 1000 N) 

Period: I Q::rlstrUctial Pe start - up FUll c:cq;acity 

Year: I 1 2 3 4 5 6 7 8 9 10 11 121 Tot a 1: 

I 

B:JU.ity capital: I 

local I 14000 
I 14000 
I 

Loans: I 

local I 500 10000 500) 
I 15500 

foreii:Jl I 10000 10000 
I 20000 
I 0 

sut:Pliers' credit I I 

foreign I 

0Jr:t S1t l i abj] i ties: I 1 7 46 67 EE l<l> 127 137 146 145 1441 1015 

Total I 500 24001 15007 10046 67 EE l<l> 127 137 146 145 1441 50:)15 

_j 
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Revised Reµi.ym:nl Sche::.'ule l (ill lCXX) N) 

teticna.l Develcprent I:ank I.am: I Interr.aticnal Develcpreit Pqencie Loon: J: Sl.lf\;iier's c:ra:li.t: 10000 

I I 

Loan: 10000 500) I Loan: 10000 :lOOOO I interest rate in % : 10 

+ 2 % proces&in:j fee 10200 5100 I + 3 \ processing fee 10300 20600 I 

I I equal aruruity: 2000 

interest rate in \ : 5 5 I interest rate in % : 6 6 I (reraym:nt reginnin:J with 

detX. after year 1: 10710 5355 I debt after year 1: 10918 21836 I the first year of prcdoctian) 

year 2: 11246 5623 I year 2: 11573 23146 I 

year ~: 11008 5904 I year 3: 12267 24535 I debt a! :.:.er year 1: 11000 

:"3al" 4: 123~ 6199 I year 4: 13004 26007 I year 2: 12100 

~5: 13018 6509 I year 5: 13784 27567 I 

I year C: 14611 29221 I rerrairu..-;i debt after 

10 equal annuit. of: ll94 597 I year 7: 15487 30975 I rerayment year l: 11110 

I I year 2: 10021 

I 10 equal aruruit. of: 1504 3009 I year 3: 8823 

rerrain:in:J debt after I rerainID:1 debt after I year 4: 7505 

rerayment: year l: ~415 6207 I rerayment: :r-ear 1: 14822 29644 I year 5: 605(. 

year 2: 11781 5891 I year 2: 14117 28233 I year 6: 446:.! 

year 3: llll6 5558 I year 3: 13369 26738 I year 7: 2700 

year 4: 10418 5209 I year 4: 12577 25153 I year 8: 778 

year 5: 9685 4842 I year 5: ll.737 23473 I 

year 6: 8915 4457 I year 6: 10846 21692 I 

year 7: 8106 4053 I :tear 7: 9902 19005 I 

year B: 7257 3629 I year 8: 8902 17804 I 

year 9: 15366 .:J.83 I year 9: 7841 156B3 I 

year 10: 5430 2715 I year 10: 6717 13434 I 

year 11: 4447 2224 I year 11: 5526 11051 I 

year 12: 3415 1700 I year 12: 4262 8525 I 

year 13: 2332 1166 I year 13: 2924 5847 I 

year 14: li94 597 I year 14: 1504 3009 I 

year 15: 0 0 I year 15: 0 0 I 

_j 
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Rep:tjTCBlt Schedule 2 I Revised Annuities, Interests and ReraJTCBlts (in 1000 N) 

Pericxl: 

Year: 

Amuities: 

I.ams: 
local 1st share 
local 200. share 
foreign lst share 
foreign 200. share 

Total 

Interests: 

I.Dans: 
local (500) 
lcxal 1st share 
lcw.:-a 1 2rd .5hare 
foreign 1st share 
foreign 200. share 

Total 

Rep:li"!l"S'lts: 

I.Dans: 
local (500) 

local lst share 
local 200. share 
fa..-reign 1st share 

I O::nst.n.rticn Start - up 

I 1 2 

I 

I 

I 
I 
I 
I 

I 0 0 
initial 

I debt: interest: 

I 
I 60 
I 13018 5 \ 
I 6509 5 \ 
I 15487 6 \ 
I 15487 6 % 

I 60 

Local 1st share: 
Local 200. share: 

3 

0 

0 

4 5 

0 0 

0 0 

rarainin:J debt: 
rarain:in:J debt: 

Fo...-eign 1st share: reraini.19 debt: 
Foreign 200. share: rarei 'lim debt: 

I 

I 
I 500 
I 
I 
I 

6 

0 

0 

foreign 200. share I 

Tot a l I 0 500 0 0 0 0 

F\lll cai;acity 

-
7 8 9 10 11 12 13 14 15 

1194 1194 1194 1194 1194 1194 1194 1194 1194 •.••••• 
597 597 597 597 597 597 597 597 •.••••• 

1504 1504 1504 l."04 1504 1504 ••••••• 
l.'>04 1504 1504 1504 1504 ••••••• 

1194 1792 1792 3296 480J 480J tl800 480J 480.J ••••••• 

591 561 529 496 461 415 3a) 346 303 •.••••• 
2% 281 265 248 231 212 193 173 •.•.••. 

839 -m 757 712 664 614 ••••••• 
839 m 757 712 664 ••••••. 

591 857 810 1600 2347 2211 2rx57 1915 1754 .•....• 

12415 11781 lll.16 10418 9685 8915 8lrx5 7257 6366 .•..••• 
6207 5891 5558 5209 4842 4457 4053 3629 ••••..• 

14822 14117 13369 12577 11737 10846 .•..•.. 
14822 14117 13369 12577 ]1737 •••..•• 

603 633 665 698 733 770 E03 849 891 •••.••. 
302 317 333 349 367 385 404 424 ••••.•. 

665 705 748 792 840 890 ••••••• 

665 7ffi 748 792 840 ••••••• 

603 935 982 1696 2453 2590 2734 2895 3046 •••• " •• 

--, 
- - -· -' 

Q9 
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Schdeule :: -12re: Revised Prcrlucti.al - cx:st schedule (in 1000 N) 

Pericxl: I Ccnst:ructicn Perioo Start - up Ml cai:acity 

Year: I 1 2 1 4 5 6 7 8 9 10 11 12 

Prcdueticn factor % : I 95 95 96 97 98 99 100 100 100 

I 
1 . Direct. rratel"ials I 1 23 lBl 7f:h 1079 1373 1648 1979 2115 2212 2188 2167 

I 
2 . Direct ITUflp::JWer I 2 46 621 1444 1719 1959 2230 2212 2558 2548 2523 24a5 

I 
3. Factory overheads ! 128 198 267 332 391 429 469 468 465 

Factory ccsts I 3 69 802 2338 2996 3599 4210 4582 5102 5229 5179 5Ll.8 

4. Mninistrat. cx:sts I 0 273 620 n3 793 817 813 795 794 793 793 793 
I 

5 . Trans. ,Mlln. , SUrrl I 1 276 585 655 720 720 740 649 651 652 654 654 

Qferat i.n;J cx...sts I 4 618 2007 3766 4500 5136 5763 6026 6547 6674 6626 6565 

6. Financial ccsts I 60 0 0 0 0 591 857 810 1600 2347 2211 
I 

7. Depreci.aticn I 26 342 1255 1339 1483 1575 1719 1754 1763 1743 1701 1600 

Tot.al pruhict. cx:st I 30 1020 3262 5105 5992 6711 8073 8637 9120 10017 1~74 10376 

_J 
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Schdlle lcr3/2r2: 200 revisicri of Calccl.aticri of W:lrld..rXJ C'lpital (in loo:> N) 

Pericd: I I O::llst.ruc:t. Peri Start - I.JI: rul.l captcity 

Year: I x YI l 2 3 4 5 6 7 8 9 10 11 12 

I. OJrrent assets: I I 
A. hxxll1ts reoeiv I 30 12 I 0 52 167 314 376 428 400 502 546 556 552 547 

I I 
B. IrM:lltory I I 

(a) Materials: I I 
W::n:ksh::p nater. I ro 6 I 2 10 24 27 31 33 42 42 41 37 37 
Clerd.a:i.l.s (illp. ) I 100 3.fiO I 16 27 38 48 58 G4 70 70 69 
otrer naterials I ~ l2 I 23 .... , 

"'· so 62 76 84 91 93 93 
(b)~ puts: I 100 2 I l 13 41 49 66 75 00 82 81 79 69 
(c)\ol:lrk-in-pro:Jr I 9 40 I 0 2 20 58 75 90 105 115 128 131 129 l.2B 
(d) Finished prcd I l5 24 I 0 26 84 157 188 214 240 251 273 278 276 274 

I I 
c. cash in Hard I l5 24 I 0 28 00 134 154 170 212 223 238 272 301 294 

D. Olrrent assets: I I l 110 ~74 766 933 1005 1256 1346 1455 1520 1537 1511 
I I 

II. C\.uYent liahilit I I 
A. Accnlnts p:1yabl I 30 12 I 1 ., 46 67 88 106 127 137 146 145 144 

III. W::>l:k.in:J capital: I 
A. Net ...orldn:;J capital I l 103 '367 720 f!/57 99'J 1150 1219 1318 1373 1392 1'367 
B. Increase in \olOiki.n;J capital I l 100 258 3:...-' 146 132 152 68 99 56 19 -26 

The cash l:alanoe sdledul.e is h:lsed oo the follc:win:J calculatioo: 

rv. Total prcdlx:t. ccsts I ~ 1020 3262 5105 5992 6711 0073 f!/537 9120 10017 10674 10376 
less: Materials I 16 85 552 002 1052 1267 1529 1649 1756 1741 1'729 

Cepreciatim I 26 342 l2SS 1339 1483 1575 1719 1754 1763 1743 1701 1600 

I 15 24 I 4 662 19~ 3214 3707 4084 5007 5354 5700 6518 7232 7047 

v. Ila:quired cash l::ala.-x:e: I 0 28 00 134 154 170 212 223 238 272 301 294 

_J 
- -- --- ----· 
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Schedule lo-6/2r2: 2rd Revisioo of Total irn.iestrnent ccsts calc:ulatioo (in lCXXl N) 

I 

Perioo: I Ccnst.roctioo Per start - up Full caµicity I I 
. I 

Year: I l 2 3 4 5 6 7 B 9 10 11 12.n'otalI 
I 

1. Fixed investlrent: I I I 

(a) Initial fixed I 292 2ll62 14421 2494 3459 2089 3271 1455 354 262 621 347 I 50227 I 

local I 101 9737 5520 1003 1104 900 1178 403 91 0 0 0 I 20C'40 I 

foreign I 191 11425 8901 1487 2355 llCXJ 2094 1052 263 262 621 347 I 30137 I 
I I 

(b) ieplac:erents I a a 0 3 a 22 2..'l() 391 54 262 495 347 I 1794 I 

lcxnl I 3 22 220 391 54 262 495 347 I 1794 I 

foreign I I 0 I 

I I I 

2. Pre-prcXluctioo: I a a a a 0 0 0 a a 0 a 0 I 0 I 

local I I 0 I 

foreign I I C I 

I ::: I 

3. W:ldtin;J capital I l lCB 258 353 146 132 152 68 99 56 19 -26 I 1367 I 

incl-ease: I I I 

local I l lCB 258 353 146 132 152 68 99 56 19 -26 I 1367 I 

foreign I I 0 I 
I 

Total inYestm. ccsts I 293 21270 14679 2850 3605 2243 3643 1914 5fJ7 500 1135 668 I 53380 I 
I I 

local I 102 9045 5T/8 1364 l250 1054 1549 862 244 318 514 321 I 23201 I 

foreign I 191 11425 8901 1487 2355 1190 2094 1052 263 262 621 347 I 30187 I 

_J 
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Schedule l0-7j2r2: 2ni ReVi.sial of Total asset.s cala.tlatioo (in 1000 N) 

I 

Pericd: I O::l'lstrOCt.ia Per. Start - up F\.lll cai:acit:y I I 
I 

Year: I l 2 3 4 5 6 7 8 9 10 ll 12ITotalI 
= I 

l. Fixed invest:m:nt: I 
I I 

(a) Initial fixed I 292 2ll62 14421 2494 3459 2009 3271 1455 354 262 621 347 I 50227 I 

local I 101. 9737 5520 1000 ll04 900 ll78 403 91 0 0 0 I 20040 I 

foreign I 191 ll425 8901 1487 2355 11~ 2094 1052 263 262 621 347 I 30lf37 I 

I I I 

\b) Repl.acerents I 0 0 0 3 0 22 220 391 54 262 495 347 I 1794 I 

local I 3 22 220 391 54 262 495 347 I 1794 I 

foreign I I 0 I 

I I I 

2. Pre-prcd..lctim: I 0 0 0 0 0 0 0 0 0 0 0 0 I 0 I 

local 1 
I 0 I 

foreign I ! 0 I 

I I I 

3. Olrrent assets I l 109 264 392 167 153 170 90 109 65 18 -27 I lSll I 

increase: I I I 

local I l 100 258 353 146 132 152 68 99 56 19 -26 I 1367 I 

foreign I l 6 39 21 21 18 22 10 9 -1 -1 I 144 I 
I 

Total as.~: I 293 21271 14685 2889 3626 2264 3661 1936 517 589 1134 fl57 I 53532 I 
I I 

local I 102 9845 5778 1364 1250 1054 1549 862 244 318 514 321 I 23201 I 

foreign .I. 191 ll426 8907 1525 2376 1210 2lll 1074 273 271 620 346 I 30331 1 

_j 
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= - - - ._ - - - ..... ... r - - - - - -· -~~ Sdledlle lcr8/3re: ~ Olsh-flo.1 table for financial pL:mn:inJ (in lCOO N) 

~cd: I a:nstxuct.. Per start - up F\1ll caJ;&City I Salvage I Total I 
I value I until I 

Yaa.r: I l 2 3 4 5 6 7 8 9 10 ll 12 .•• I in last I year I 
I year I twelve: I 

Pl'cducticn factor \: I 95 95 96 97 98 99 100 100 100 ••. I I I 
I 

A. Cish inflo.I: I I 
l.Financial resources I 500 24001 15007 10046 67 00 1C6 127 137 146 145 144 ••. I I 50515 I 
2.Sales revenue I 22C6 4637 69CE 9301 ll418 12843 14373 14362 14254 ••• I I 90393 I 

I 
Total cash inflo.1: I 500 24001 15007 12252 4704 7087 9407 11545 12981 14520 14507 14398 ..• I I 140900 I 

I I I 
B. Cish cutfla.;: I I I I 
1. Total ass. incl. repl I 293 21271 14685 2889 3626 2264 3661 1936 517 589 1134 667 ••. I -6500 I 53532 I 
2 .cperat.irq cart:s I 4 618 2007 3766 4503 5136 5763 6026 6547 6674 6626 6565 ••• I I 54241 I 
3.Debt servi.ce(total) I I I I 

(a) Interests: I I I I 
I..oc:al loan (500) I 60 I I I 
I..oc:al 1st share I 591 561 529 496 461 425 ••• I I 3053 I 
Lc:al 2n1 share I 296 281 265 248 231. •• I I 1319 I 
Foreign lst share I 839 799 757 ••• I I 2395 I 
Foreign 2n1 share I 839 799 ••• r I 1638 I 

(b)~.s: I I I I 
r.orai loan (500) I 500 I I I 
I£XBl lst share I 603 633 665 698 7:>3 770 ••• I I 4104 I 
I..oc:al 2rrl share I 302 317 333 349 367 ••• I I 1667 I 
Foreign lst share I 665 705 748 ••• I I 2ll8 I 
Foreign 2n1 share I 665 705 ••• I I 1371 I 

4.0ltµ:lrate tax: I 0 0 0 0 0 0 0 0 O ••• I I I 
5 .Di viclerlds en equity I 1120 1120 1120 1120 ••• I I 44B> I 

I 
Total cash cutflo.1: I 297 22449 16692 6655 8135 7400 lC618 9754 9976 11679 13600 13153 ••• I -6500 I 130487 I 

I I I 
c. 9.Irplus;Deficit I 203 1552 -1685 5597 -3431 -313 -l2ll 1791 3005 2841 827 1245 ••• I 6500 I 10421 I 

I I I I 
D. Omll. cash l:al.ance I 203 1755 7l 5667 2236 1923 712 2503 5500 8349 9175 10421 ••• I I I 

_J 
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Schedule lo-9: Net. incare staterent (in 1000 N) 

Perio:i: I Ccnstruct.:i.cn Pericxl Start - up FUll cai;:ac:ity 

Year: I 1 2 3 4 5 6 7 8 9 10 11 12 

Prcdlcticn factor \: I 95 95 96 97 98 99 100 100 100 

O:::sts: I 
1. Sales I 2205 4637 6999 9301 11418 12843 14373 14362 14254 
2. Pro1uct i en rosts I 30 1020 3262 5105 5992 6711 0073 ffi37 9120 10017 1Cl>"i4 10376 

3. Gress profit I -30 -1020 -3262 -2899 -1355 288 1228 2781 3723 4357 3687 3878 

4. Tax I 0 0 0 0 0 0 0 a a a 0 0 

5. Net profit I -30 -1020 -3262 -2899 -1355 288 1228 2781 3723 4357 3687 3878 

6. Divide:.:ds (8 \) I 1120 1120 11.20 11.20 

7. lb:li.strib. profit I -30 -1020 -3262 -2899 -1355 288 1228 2781 2603 3237 ~7 2758 
I 

8. kcun.llated m- I -30 -1050 -4312 -7211 -85fi6 -8278 -7050 -4269 -1665 1571 4139 fH.J7 
d:i.strib.1ted prof I 

Ratios: (in\) 

-
Gress pofit: sales I -131 -29 4 13 24 29 30 26 27 

Net p:-ofit: sales I -131 -29 4 13 24 29 30 26 27 

Net ~it: EqUity I -21 -10 2 9 20 27 31 26 28 

_J 
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Schedlle 10-10: Projected balance sheet (in 100) N) 

Period: I Caistruct:ic.n Period start - up Full CdfBCity 

Year: I l 2 3 4 5 6 7 8 9 10 11 12 
= 

A. 1'ssetS (total) I 500 24001 39003 49054 49121 49209 48711 47904 47059 47001 47340 47652 

l.Olrrent assets I 204 lB65 444 6433 3169 3009 1968 3849 6963 9869 10713 11931 
(total) amulativ I 

(a) Cash bal.ana: I 203 1755 71 5667 2236 1923 712 2503 5500 8349 917!· 10421 
(b)Oll-rent assets I 1 no 374 7f:h 933 1006 1256 1346 1455 1520 1537 15ll 

Fixed assets: I 
Initial fixed ass. I 292 21162 14421 2494 3459 2089 3271 1455 354 262 621 347 
+ replacarents I 0 0 0 3 0 22 220 391 54 262 495 347 

Fixed ass. & :rP.pl.. I 292 21162 14421 2497 3459 2111 3491 1846 408 524 W6 694 
CU!Ulaterl I 292 21454 35875 38372 41831 43942 47433 49279 49687 502ll 513;!7 52021 
depn:c. "l.tic.n I 26 342 1255 1339 1483 1575 1719 1754 1763 1743 1701 1600 
curul. depreci.atio I 26 368 1623 2962 4445 6020 n39 9493 11256 12999 14700 16300 

2.Fixed assets CUll.l I 266 21m5 34252 35410 37305 37922 39694 39786 38431 37212 :!6627 35721 
I 

3.I.csses I -30 . -1050 -4312 -7211 -8566 -8278 -7050 -4269 -1665 
I 

B. l.iabilities total I 500 24001 39000 49054 49121 49209 48711 47904 47059 47081 47340 47652 

1.curulated curr.l. I 0 1 8 54 121 209 315 442 579 1'Jb 871 1015 
current li am u ty I 1 7 46 67 88 106 127 137 146 145 144 

I 
loans: I 500 10000 15000 10000 
curulaterl: I 500 10500 25500 35500 35500 35500 35500 35500 35500 35500 35500 35500 
repaym:nts I 0 500 0 0 0 0 603 935 ~ 1696 2453 2590 

2.lcans (act.rold.) I 500 10000 25CXX) 35000 35000 35000 34397 33462 32400 30783 28330 25741 
I 

3 .R!Uity capit.cil I 14000 14000 14000 14000 14000 14000 14CXXl 14000 14000 14000 14000 
I 

4.Reserves I 1571 4139 6897 

_J 
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ScheQ.Jle 10-13: Q\sh-flow table am c:a.lallatirn of present value for the project. UOOer the assmpticn of 00 ootE ide 
financiDJ (in 1000 N) 

Pericd: I Calstruc:tim Pe Start - up F\lll ca~ty 

Year: I 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Prcductirn factor \: I 95 95 96 97 9B 99 100 100 100 100 100 

cash inflow: I 
l.Sales revenue I 2~ 4637 6999 9301 ll418 12843 14373 14362 14254 14254 14254 

A. O!s1l inflow: I 0 0 0 2205 4637 6999 9301 11418 12843 14373 14362 14254 14254 14254 

cash outflow: I 
l.Total invest:lrerlt I 293 21270 14679 2850 3605 2243 3643 1914 507 500 1135 668 668 668 

I 
2 .q:eratin] cx:sts I 4 618 2007 3766 4509 51?6 5763 6026 6547 6674 6626 6565 6565 6565 

I 
3. O:::lqmate tax I 0 0 0 0 0 G 0 0 0 0 0 0 1939 

B. Oish outfla.,: I 297 21888 166ai 6616 8114 7379 9405 7940 7054 7254 7761 7233 9172 9172 
I 
I 

C.~ cash :fl.cw(A-B) I -297 -21888 -166ai -4411 -'l4Tl -300 -104 'l477 5789 7120 6601 7020 5CSl scm 
I 

E. Clnulative net I -297 -22185 -38871 -43281 -46759 -47139 -47:<:43 -43765 -37976 -)0057 -24256 -17235 -12154 -7073 
cash flow I 

Net Present value, years 1 to 25: NPIJ at .()3 ' : ~2 

NPIJ at .07 ' : -2819 
NP'J at .065' : -594 
NPJ at .064' : -121 

NP'J at .0645 ' : 0 

_J 
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I Salvage I Total I 

--------- --------------------------------------- I value I until I 
15 lE. 17 lB 19 20 21 22 23 24 25 26 27 28 ••• I in last I year. I 

----------------------- I year I twelve: I 
100 100 100 ll(l 100 lCX> lC:O 100 100 100 100 100 1(() ioo ... r I I 

=-==-----=-=--==-~= =~:::---=---==-= =-=--~-===-==:- -- -=============--===-=---:===! 

I I I 
1 I I 

14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 ••• I I 318452 I 
-------- I--- I I 

14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 .•• I I 318452 I 
I I I 
I I I 
I I I 

668 668 668 668 668 668 668 668 668 668 668 668 668 668 ••. I I 64000 I 
I I I 

6505 6565 6565 6565 6565 0565 6565 65F>5 6565 6565 6565 6:..65 6565 6565 ••• I 6500 I 165781 I 
I I I 

1939 1Q3"1 1939 1939 1939 1939 1939 1939 1939 1939 1939 1939 1939 1939 ... I I 31024 I 

--------------------------------------------------------------- I -----· I J 
9172 9::_72 9172 9172 9172 9)72 9172 9172 9172 9172 9172 9172 9172 9172 ... I 6500 I 254385 I 

5001 '.'{'81 5001 5001 5001 5001 5001 5001 5001 5001 5001 5081 5001 5001 ... I I 64C67 I 

-1991 3CBJ 8172 13253 18334 23416 28497 33579 3ffi60 43741 48823 53904 58986 64057 ... I I 705o7 I 

_J 
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Soosi ti vity Anal :ysis: 
Sdle:1lle 10-13: Cash-flew table and calc:ulatial of i::resent value for the i:roject U'X1er the assurptiai of no cutside 

~. Altemative calculatim of the Net Present Value of the irojec:t mder the ~m of 
an increase af salPs revenues of 10 \ and of an increase of investment and cperating ocsts of 10 \ 

Period: I a::nstructim Pe Start - up P\ll..l capci.ty 

Year: I 1 2 3 4 s 6 7 8 9 10 ll 12 13 14 

Prcdi.."ticn factm' \: I 95 95 96 97 98 99 100 100 100 100 100 

cash inflcw: 
1.Sales revenue 

A. cash infla.r: 

cash cutfl.cw: 
l.Total invest:nmt 

2.~tin;i ca>ts 

3. Cbrp:lrate tax 

B. cash rutflcw: 

I 
I 

I 

I 
I 
I 

I 
I 
I 

I 
I 
I 

C.Net cash flcw(A-B) I 
I 

E. CU!ulative net I 
cash flew I 

0 0 o 2B ¥Jn 6999 9301. U41B 12843 14373 14362 14254 14254 14254 

0 0 0 2B 4£,37 6999 9301. ll418 12843 14373 14362 14254 14254 14254 

322 23397 16147 3135 3956 2468 4007 21<:6 558 638 1248 735 735 735 

4 680 2200 4143 4960 5650 6339 6629 7202 7341 72fB 7222 7222 7222 

0 0 0 0 0 0 0 0 0 0 0 0 1939 1939 

326 24077 18355 7278 0026 81.l7 10346 8734 7759 7979 8537 7957 9896 9896 

-326 -24077 -18355 -&J72 -4289 -lll8 -1045 2683 5Cl34 6394 5825 ~7 4358 4358 

-326 -24403 -42758 -47830 -52119 -53237 -54' -51598 -46514 -40120 -34295 -27998 -23640 -19282 

Net Pres errt:: 'lla.lue, :rears l to 25: NP/ at .oo ' : -6642 
NPll at .07 ' : -2819 
NPll at .<:65 ' : -594 
NP/ at .<:64 \ : -121 

NP/ at .(645 ' : 0 

- - -~ -
~~ 
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100 

14254 

14254 

735 

7222 

16 

100 

~------
' 

17 lB 19 20 21 22 23 24 25 26 

100 100 100 100 100 100 100 100 100 100 

(" 

I salvage I 'Ibt:al 
I value I until 

27 28 ••• I in last I year 
I )9%' I twelve: 

100 100 ••• I I 

I I 
I I 

14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 ••• I I 318452 
I I 

14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 ••• I I 318452 
I I 
I I 
I I 

735 735 735 735 735 735 735 735 735 735 735 735 735 ••• I I 70488 
I I 

7222 7222 7222 7222 7222 7222 7222 7222 7222 7222 7222 7222 7222 ••• I 6500 I 1Bl700 
I I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1939 1939 1939 1939 1939 1939 1939 1939 1939 1939 1939 1939 1939 1939 ••• I I 31024 I 
I I I 

9896 9896 9896 9896 9896 9896 9896 9896 9896 9896 9896 9896 9896 9896 ••• I 6500 I 276721 I 

4358 4358 4358 4358 4358 4358 4358 4358 4358 4358 4358 4358 4358 4358 ••• I I 41731 I 

-14924 -10566 -t>200 -1850 2500 6866 11224 15582 19940 24299 28657 33015 37373 4li31. •• I I 48231 I 

I.rx:rease of invest:m!nt and 
q;ieratin;J cx:sts of 10 ': 

Net Presel1t Value mder the NPll at .oo ' : 2639 NPll at .04' : 857 
assuipticn ao an increase af NPll at .005 ' : 583 NPll at .041 ' : 226 
sales revarues of 10 ' ~ NPll at .006 ' : 248 NPll at .0412 ' : 101 
the 1'h:lle lifespm of the NPll at .0066 ' : 36 NPll at .0413 ' : 39 
project: NPll at .0067 ' : 0 NPll at .04136 \ : 2 

, __ ~ --. -
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Schecl11e 1~14: cash-£1.ai table and calc:ulatiai of present value for the p:ojec:t with o...tsid financinJ (in 1000 N) 

Pe.ricd: I cmst:zuctim Pe Start - up P\lll capicl.ty 

Year: I 1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Prod.u:::tial factor \: I 95 S5 96 97 98 99 100 100 100 100 100 

C'ash infl.a.I: I 
l.Sales rell9lUe I ~ 4637 6999 9301 11418 12843 14373 14362 14254 14254 14'.54 

A. C'ash inflo.1: I 0 0 0 22a; 4637 6999 9301 11418 12843 14373 14362 14254 1425-1 14254 

I 
C'ash altflcw: I 
1. 'Ibt:a1 Invest:nelt I 

(a) BlUi ty f\.n:'ls I 14CXX> 
(b)~ I 0 0 0 3 0 22 220 391 54 262 495 347 347 347 
(C)~ani I 

Interests I 0 0 0 0 0 0 1194 1792 1792 3296 4800 4800 4800 4800 
I 

2.(lerati.DJ ca;ts I 4 6l8 '2IX1l 37'56 4509 5136 5763 6026 6547 6674 6626 6565 6565 6!"J65 
I 

3.0llpor:ate tax I 0 0 0 0 0 ') 0 0 0 0 0 0 0 1939 

B. Olst\ cutflcw: I 4 14618 '1JX)7 3169 4.509 5158 7171 8209 8393 10232 11921 11712 11712 13651 
I 

C.Net cash flcw(A-B) I -4 -14618 -'2!Xn -1563 128 l.84l. 2124 3209 4450 4141 2440 2541 2541 602 
I 

D. Cllllllative net I -4 -14622 -16629 -18192 -l1Qi4 -16223 -14099 -~.CE90 -6439 -2298 142 2683 5225 5827 
cash flow I 

NPJ yea.rs 1 to 25: NPJ at -~': -1535 
NPJ at .07 ' : -351 
NPJ at .0675 ' : -24 
NPJ at .0673 ' : 3 
NPJ at .06731 ' : 1 
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I salvage I Total I 
I value I Ul'1ti.:1.. I 

15 16 17 18 19 20 21 22 23 24 25 26 27 28 ••• I in last I year I 
I year I twelve: I 

100 100 100 100 100 100 100 100 100 100 100 100 100 100 ••. I I I 
'I 

I I I 
14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 ••• I I 318452 I 

I I I 
14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 14254 •.• I I 218452 I 

I I I 
I I I 
I I I 
l 6500 I I 

347 347 347 347 347 J47 347 347 347 347 347 347 347 347 I I 7346 I 
I ! ! 

400) 4flX) ex> ex> 4EO) 48Xl 4flX) 36a; 3009 3009 1504 0 0 0 I I 7200> I 
I I I 

6565 6565 6565 6565 6565 6565 6565 6565 6565 6505 6565 6565 6565 6565 I I 159281 I 
I I I 

1939 1939 1939 1939 1939 1939 1939 1939 1939 1939 1939 1939 1939 1939 I I 29085 I 
-.( 

13651 l36Sl l36Sl. 13651 l36Sl 13651 l36Sl. 12457 ll.860 ll860 10355 8851 8851 8851 I 6500 I 281718 I 
I I I 

602 602 602 602 602 602 602 rm 2394 2394 3898 5403 5403 5403 I I 36734 I 
I I I 

6429 1031 1634 8236 (Bl) 9440 10043 ll839 14233 16627 20526 25928 31331 36734 I I 43234 I 
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