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1. OBJECTIVES OF THE SEMINAR

a) Development Objective

To enhance the industrialization programme of the island countries in
the Pacific region through strengthening the professional capability in
industrial projects preparation, evaluation and financing.

b) Immediate Objective

To train national staff from the appropriate institutions in the island
countries in the Pacific region concerned with pre-investment activities to
increase their skills and abilities in industrial project preparation, finan-
cial analysis, financial planning and project evaluation.

2. BACKGROUND TO THE SEMINAR

One of the major constraints for industrial development is the shortage
of well-studied industrial projects. It is, therefore, necessary that a
nucleus of Governmment officials be trained in the techniques of project pre-
paration, evaluation and financing.

The Chairman of the Working Group on Industry of the C:r ~monwealth Heads
of Government Regional Meeting (CHOGRM) during his visit tc UNIDO Headquarters
from 25 - 28 February 1985, requested UNIDO's assistance to organize jointly with
the CHOGRM Working Group on Industry a three-week training programme to fami-
liarize the member countries' staff with the methods and techniques of project
preparation and evaluation and with the use of computerized financial analysis
and sensitivity analysis.

3. PREPARATION FOR THE SEMINAR

I visited Vienna for briefing on 23 and 24 June. This enabled me to fami-
liarize myself with the background to the seminar, to prepare and agree a draft
course programme with the backstopping officer, and to collect some teaching
materials from UNIDO's files. I was able to supplement UNIDO's teaching materials
vith a considersble amount of materials from my own files, which proved very
useful for the course.

UNIDO issued invitation to the governments of the region to nominate parti-
cipants, and recruited a project team assisting of the following:

Richard Kitchen (Financial Analyst and Team Leader)
Olavi Heinonen  (Market Analyst)

Donald McLeod (Industrial Engineer)

Dariusz Rosati  (Industrial Economist)




The Commonwealth Fund for Technical Cooperation (CFIC) was responsible
for providing local facilities in Fiji, and arranged for the Economic Develop-
ment Board (EDB) to act as the local counterpart agency. The CFTC nominated
the two participants for the Maldive Islands, which is outside the Pacific
region, and UNIDO paid for their travel. The CFIC also nominated a resource
person for the course, Mr. V.K. Dar.

Arrangements were made to hold the course at the Fiji Campus of the Uni-
versity of the South Pacific (USP), in the Department of the Social and
Administrative Studies.

4. CONTENT OF THE SEMINAR

The intended modules, and time alloved for them, were as follows:

Modules Time Allowed o
I. Outline of Project Development Cycle 5Z
II. Market Analysis and Plant Capacity 152
I11. Technical Analysis 20%
IV. Financial Analysis 352
v. Economic Analysis 152
VI. Elements of Investmeat Promotion and
Project Implementation 102

This outline was adhered to as accurately aes the exigencies of course
programming allows. See Annex 1 for the detailed course programme.

5. THE COURSE PARTICIPANTS

Although places were available for 20 participants, in the event only
16 attended. This was the only slightly disappointing aspect of the course.
It can readily be explained by the limited professional staff resources of
some countries in the area, coupled with the relatively large number of training
seninars offered, although this appears to be the first in industrial project
plami.ing. There is clearly a limit to extent that governments can release
staff for traiuing and it seems that the supply of training opportunities exceeds
effective demand.

The quality, enthusiasz and motivation of the participants was very good
throughout, and as 3 group they were a pleasure to tesch. 1 believe that the
group was as good as one can realistically hope for from this region. A list
of the participants is attached as Annex 2.




6. THE CONDUCT OF THE COURSE

The course vent very smonthly, which can be attributed tv commitment
of the lecturers and of the supporting staff. We had excellent support
from EDB in the person of Rupeni Tuiloma, and the USP through its Administra-
tive Manager, David Burness, met all our varied requests for help promptly
and cheerfully. We were provided with good teaching and office facilities,
good secretarial help, good catering, and help with all the minor requiresents
wvhich inevitably arise in a training course. We received excellent support
from the MITIDO SIDFA, Ivan Coutreras, throughout the course, a2nd from UNIDO's
backstopping officer, Marek Kulczycki.

We were able to adhere to the original programme with only minor changes.
The quality of the teaching of the UNIDO lecturers was very good, and we
designed two new teaching packages, one on the development of timber resources
for housing (technical and marketing aspects) and a second om a plastic button
project (financial analysis). Marek Kulczycki also visited the seminar and was
able to contribute a two-hour lecture on COMFAR, UNIDO's Computer Model for
Feasibility Analysis and Reporting.

A feature of the seminar vas the high degree of commitment and co-operation

shown by all the UNIDO lecturers, and I should like to express my personal gra-
titude to my colleagues for making my job as team leader very easy.

7. ASSESSMENT OF THE SEMINAR

This seminar, the first of its type in the region, was a great success.
The quality of the participants and the lecturers was gocd, and the course went
smoothly. We managed to teach six hours a day without undue strain on lecturers
or participants. It would perhaps have been preferable to hold a four-week
seminar, as UNIDO usually does, and we had to deal with some subjects a little
superficially, and to omit others. However, given the difficulty that govern-
ments have in releasing staff, it was probably wise to hold the course for three
weeks only.

8. FUTURE PROSPECTS -

There is clearly a keen interest in industrial development in the Pacific
region. Of necessity, industries in most countries will be small or agro-baged.
On the basis of the success of this course, I can recommend that UNIDO should
attempt to make the course an annual event. A four-week seminar would be ideal,
but it may be necessary to hold future courses for three weeks only. In view
of the interest of the Economic Development Institute (ED1) of the World Bank
in holding courses in Project Plamning and Management in conjunctior with the
Ingtitute to Social and Administrative Studies at the USP, there is -learly a
need for the UMIDC and EDI to ro-operate to ensure that their course:s are com-
plementary rather than competitive
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Lecturers

COURSE DIRECTOR Richard Kitchen
V.K. Dar
Olavi Heinonen
Marek Kulczycki
Donald McLecd

Dariusz Rosati

Times
Session

1 ) 8.30 - 10.15

Coffee
2 10.30 - 11.30
3 11.30 - 12.30

Lunch
4 1.00 — “2,15

Tea

5 2.30 — 3.3




TRAINING SEMINAR IN INDUSTRIAL PROJECT PREPARATTON, EVALUATION

AND FINANCING
WEEK 1
Day Session  Code Subject Lecturer
1l Opening Caremony
2 Intro Course Outline: The Project Cycle
and the UNIDO Manual R, Kitcken
3 Intrxo National, Sectoral and Project
Monday Planning: Objectives R. Kitchen
7 July R
4 Intro Introduction to an Industrial Lo .
Development Project R. Kitchen
-3 Project Identification ° 0. Heinonen
1) Market Analysis: Data Requirements
o. .
_Tuesday § ; M and sources Heinonen
8 July
; ; T Technical Analysis ’ D. McLeod
1)
T T = - .
Wedne sday 13’ } echnical Analysis D. McLeod
9 July
; ; M Market Analysis: Demand Porecasting O. Heinonen .
1)
' : P 0. i ;
Thursday § ; | Market Analysis: Demand Forecasting Heinonen
10 July
; ; T Technical Analysis D. HcLeod
; ; T Small Scale Industries: Indian BEdperience B.K. Dar
Priday 3 Technical Analysis
11 July
; ; M Market Analysis: Demand FPorecasting 0. Hei;onen

Saturday a.m. Study Visits




Monday
14 July

Tuesday
15 July

Wednesday
16 July

Thursday
17 July

Priday
18 July

Session Code

WNWh Wik n"h W N -

~N

B e N

; S;éi:q,-gs't'._lenéfit Analysis S

Week II

Compounding and Discounting

Discounted Cash Flow: NPV and IRR

DcF Exercises

“roject Accounting: B/S, ?/L and
Cash Flow

Policy and Complaints

Casli Plow Exercises

Introduction to COMFAR

Cash Plow Exercises

Cost of Capital, Capital Structure
Inflation and Project Planning

Study Visits e e

Lecturer

R. Kitchen

R. Kitchen

V.K. Dar

R. Kitchen

- R. Kivchen
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21 July

Tuesday
22 July

Wednesday
23 July

Thyrsday
24 July

Friday
25 July

Session Code
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5
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Subject

Introduction to Implesentation/
Discussion of visits

The Marketing Plan
UNIDO's Work in the Pacific

Social Cost Benefit Amalysis
UNIDO/IDCAS

Social Cost Benefit Amalysis :
UNID) Guidelines

Implesentation
Social Cost Benefit Amalysis

Social Cost Benefit Analysis :
National Parameters and Shadow Prices

Implementation Planning -
Constraints

Implementation Planning -
Ketwork Analysis

Social Cost Benefit Analysis :
Sommary

Panel Discussion

Course Evaluation and Review
Closing Ceremony

FREE

D McLeod
O Heinoneh
T Contreras

D Rosati

D Rosati

D Mcleod

D Rosati

D Rosati

V K Dar/D McLeod

D McLeod

D Rosati

V K Dar/D McLeod
D Rosati

D McLeod




REGIONAL SEMINAR ON INMDUSTRIAL PROJECT
PREPARATION, EVALUATION AND FINANCING

LIST OF PARTICIPANTS

NAME (in full)

COUNTRY

FULL ADDRESS

TELEPHONE

KARAI VUIBAU

ALBERT BWMIN

MIGHAFL BAITIA

EILEEN NGANGA

NARIKI KAUTU

TOOMATA TUIPEA

UNAKEA KAUVAL

EMLINE TUITA

F1)1

Vanuatu

4!

Cook Is.

Towp

Boerd of Fiji
1st Floor, Veiop House
P O Box 2B
Suva, Fiji

Deparunent of Trade and
Industry
P O Wardstrip, Naigani

Department of Trade and
Induscry

Iy
P 0 Yardstrip, Maigeni

Department of Industry
Bax 31
Port vila, Vanuatu

National Loans Board
P O Bax B, Bairiid
Republic of Kiribaci

Ministry of Trade,
Industry & Labour
P O Bxx 69, Bairild
T _ Kiriberi

Developrent Bank of
hestern Sama
P O Bax 12
Apia, “estermn Samoa

Bank
P 0 Box 113
Rarotonga, Cook Islands

Tenpgp Deweloprent Brnk
POBX 126
Nuau’alofa

Tanga.

Econoaic Development

Cook [slands Development

315988

71532

097

29341

2-13
2-55)

FJ 235C

NEVNE
100

DIENE
3310

VanGov
100, N

Q7026

RG 62080

DEVBANK
206T




WAME (in full)

. COUNTRY

10.

13.

MITI SINMDMIA

MOSES M KOUNI

ANDRE'« NEMAIA

VIJAY K CHARAN

‘HUSSAIN MANIKFAN

ISALL SHAFEEU

RUPENT TUILOMA

Soloon
Islands
Solomon

Islands

Fiji

Mldives

Hmm:rynflah:r

Foreign Investment
Division

P 0 Box Gl

Honiara

Solomon Islands

Ministry of Economid,
Develogment Plaming 2
Tourian

G Buildi
Suva, Fiji

Minisery of Trade and
Industries

Male, Republic of
Maldives

Ministry of Plaming and
Development

Male, Republic of
Maldives.

-8

110
Ex. 6

23015

Office:
201608 -

2152

I

RIS
M 66311

PRIMUS

HQ 66i.i’

7076
TRADIND M

e

FJ 2355
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ANNEX 3

SELECTED TEACHLNG MATERIALS DISTRIBUTED DURING

THE COURSE




Unido/ Heinonon 1986-07-07

THE REGIONAL SEMINAR
ON_ _INDUSTRIAL PROJECT PREPARATION,

EVALUATION AND FINANCING

h‘ Introduction: Market study
"Look for thirgs you cannot see”

1. Elements of marketing
Markets
Products
Methods
People
Time
Money

2.Marketing, growth end profitability
Growth factors
Productivity
Cost fectors

3.Market research - a management too!
) Production no problem
The unpredictable customer
Cover your risk
Be selective, prioritize
Art no science

4. what to study
Look outside

5 Customers and middlemen

; Congpetitors .
Innovation and testing
Your besics can be wrong
Quantity vs quality

. Segmentation

5. Intelligence and creativity

C e e sevwavmiee e b+

watch and listen
Do the vacuum clearer act
Your research can be worthless spending

Talk to people who know
Check and double check
Data is like fruit,
only buy it fresh

g o o




SYNDICATE EXERCISES

MARKETING

1. Structural changes and product opportunities in the Finnish grocery merkets
( Marker reports 45/83, 1-2,4/85)

2 How to forecast and promote Nordic assistance to the Region?
(vearbook of NS.,pages 273, 280-286)

3. Opportunities for trede development between Finland and the Region
(Foreign Trade, December 1985)

s
4. Finnish Forest Indutries: Implications of Structural Changes
from 1960 tc 1990

Summary 1985

5. Analyse factors influencing level and development of
paper consumption in different countries
(Summaries, POyry)

6. Analysis without data
(Paper clips etc.)
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UNTDO SEMINAR 1986-07-08

0. Heinonen/Data Collection

Informat ion/Newsprint Markets

1. External Secondary sources

FAO surveys and forecasts

OECD dito

National/Regionsl/International statistics
Producers' assn reports on pulp/paper

Reports issued by financial institutions

Expert bulletins and reports

Customs reports

Books, magazines (PPI)

University studies, seminars and seminar reports
Pubiic and private seminars, conferences

2, External Primary Sources

Consultants' reports

Syndicated research projects

Company observations/surveys

Expert's interviews

Inquires into newspaper f«vblishers’ internal and
External sources

Company transactions with customers, suppliers, etc.




UNIDO SEMINAR 1986-07-08

0. HEINONEN

MARKET SHARE

1.

3.

Can be measured reliably only if you define the market
as a group of end-users/consumers with common
characteristics, e.g., Mexican newspaper (mornirng-
evening) publishers.

Correlates positively with return of investment.

Influences the iearning curve and reduces the cost,
e.g.

- production

-  marketing

-  distribution

- administration overhead

. receivables
Increases the rate of profit and { inventory turnover.

Increases the cost of R § D.

Is positively influenced by balance between quality, price
and non-price campetitive measures.
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ot UNIDO/CFEC

PACIPIC RECIONAL TRAINING SEMINAR 1N INDUSTRIAL

PROJECT PREPARATION, EVALUATION AND ?IIAICIG :

Yethods of Market Analysis

“The object is to identify the types of product needed in the markets under
consfderation, conditions favowrable for sales, and future estimates. This
Tecture will be comcerned doth with markets for commodities, and.
mnufactured goords, which are likely to be quite different. .

;~ Wewlill talk about: (1) home markets (2) export markets.
1. Llocal Markets '

s Needs (a) to estimate current mrket size, price, quality required, locatior of
. market, distribution.

(b) to estimate future market size, future prices, future sales.

An internal market for any good is likely tc have a number of
characteristics which distinguish it from export markets. There is likely to be

» - protection from imports {i.e. outside competition). Sales may be guaranteed tc
the local marketing board, at agreed prices. Distribution may be provided by the
marketing board. may be other monopoly buyers who will enter into long-
term contracts, e.g. textile mills, food processing and canning.

Future trends in the local market size will, in general, depend on: ®

- population growth,
i - income per head growth

|
- income elasticities of demand
- price changes price elasticities and cross elasticities of demand.
= the development of consumer industries.
= the development of tastes and the demand for competing goods.

2. Overseas Markets

In general, these will be competitive, with many buyers and sellers. One wouid
want to look first of all at the world market, §.e. market size, growth trends,
prices and price trends, and also at the supply side. Subsequently individual
markets of promise can be identified and examined in greater detail.

Two types of market can be identified, well organised commodity markets (e.g.
coffee, cocoa, tin, sugar, etc.) and those whose sales are made direct to
consumers, (¢.g. iron ore, banamas, pineapples). The latter, with long term
contracts, may offer some stability in future sales although the existence of
futures markets in some non-perishable commodities can enable producers to
stabilise their prices, for a year at least.




Future sales in overseas markets depend heavily on wrld. commodity trends, and
marketing and promotiomal arrangements.- The degree of risk in a project based
on overseas sales is much higher than in a project based on home msrket sales.

3. Industrial Products

For industrial goods export markets will generally be competitive, but
special arrangements may be more prevalent than with commodities. Such
special arrangerents may include sub-contracting of components (eg in the
electronics industry), sales made under a licensing arrangement or long
tera contract sales of semi-processed minerals. Again, home markets will
frequentTy be much less competitive, often characterised by few (perhaps only
one) manufacturers and protection from imports. For intermediate goods,
there may be few or a single buyer. Such characteristics are of vital
importance in assessing future sales possibilities, and the nature of the
market in question must be thoroughly understood before any demand and
sales forecasts can be made.

. 4. Market Research

Essentially market research consists of the collection and analysis of data.
This may be divided into two types.

(2) Quantitative Data. Statistical items such as production, exports, imports,
price data need to be obtained, and forecasts made. In many cases published
data will not be available, and attempts will have to be made to collect it
by visiting producers and traders. Usually, the procedures are fairly
straightforvard, at least for industrial market research. For consumer
market research, sampling techniques may be needed, with relatively large
numbers of consuser interviews. Organizing the work, structuring the
questionnaire and interpreting the results may be quite involved, and it is
generally advisable to use a specialist agency for such work. For 'reiiable
surveys in the UK about 1500 interviews are needed. Then ome can state that

th;re is a 955 probability that the results obtained are accurate to within
+ 5%.

. (b) Qualitative Data._ This is generally the most difficult to get right. It s
concerned with obtaining information abcut the quality of the products.
degrees of competition, import and export regulations, design requirements
(e.g. ladies' handbags should have clasps rather than buckles in some
countries), consumer attitudes and preferences. Government regulations
affecting the good se.g. licensing, health regulations, etc.). Perhaps the
most important considerations are the methods of distribution and marketing,
especially if the market is competitive.

When analysing the above data, there is one golden rule to remember:

FRAGHMENT THE MARKET.

.5. Distribution and Marketing

Distribution systems depend upon the product and upon the country, but
alternative methods are: ' ‘

- direct sales to final users

- sales on mediua and long-term contracts to final users
- sales through wholly-owned distribution subsidiarie

- sales to middle men (e.g. wholesalers) oo

- distribution through agents who receive commissions.
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It is impcrtant also to know the terms of sales. Retaflers' and wholesalers'

. oark-ups, agents' commissions and: amdling costs all help to determine ex-factory

prices. ‘lesalers and ageats can also provide such valuable market taformation,
on a continuing basis.) Decisions must also be made on who to appoint as agents
or wholesalers, and th2 terms on which they should be appeinted (e.g. exclusive

or non-exclusive). It {s often necessary to gnquire into the financial position
of agents, to assess their reliability.

Mvertising is a function which should frequently he undertaken in
collaboration with distributors. They can advise on the use of media such as papers
segazines, hoardings, radio, cinema and television, and 1t will often be appropriate
to link the distributor's name with the producer's name (or brand name).

Other important aspects of marketing strategy are the level of the market to
aim at, the pricing policies (e.g. heavy discounts), the selection of a suitable
braad name, servicing and part-exchange arrangements and collaboration with
producers of complementary goods.

5. Trends in Demand @

It is important to get an impression of demand trends over time for a product
before starting to make demand forecasts. Some are illustrated below

Demand Demand

life
tial

SO =" tycle

/"‘M

time : time
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7. Consumer Market Research y

Market surweys are sometimes recuirved on the present market characteristics
and future prospects for consumer goods. This applies mainly to aon-durables.
Much information cam be obtained from household budget surveys, although

they are often out of date. Hanufacturers of such goods (e.g. chocolates)
®may conduct sample surveys to test contumer reaction to a product. This

can be done by giving out free samples and asking consumersquastions such

as:

Do you ke it?

Will you buy it?

What price would you pay for it?

Do you like the packaging? °

Is it too big/too small?

What chocolates do you buy now?

that type of retail outlet do you use (e.g. corner shop/
supermarket/multiple retailer/other)?

and so on.

Such questionnaires need to be carefully structured and an appropriate

sample selected. Sampling is a sophisticated statistical technigue. Essential
we can select sample sizes so that we can calculate:

(a) 68% confidence limits (one standard error)
" (b) 95% confidence limits (two standard errors)
(c) 99.7% confidence 1imits (three standard errors)

The second is usually chosen. We then say that "the 95% confidence limits

- for the population p are X ¥ 0.10 (say). An interesting method of test

marketing used in the UK is to market a new product in 2 region covered by
one commercial television station. The products are advertised on TV in
that area and distributed in that area only. On the basis of regional sales
a3 decision is then taken on whether or not to "go national®. -
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Suggested Readings

0ECh Manual of Industrial Project Analysis, Vol. 1, Ch. 1

FAD Introduction to Agricultural Planning, Chapter 3

m;::g;t‘ g‘mm‘ a;;:gg ;:reastig and Planning (Journal of Long Range
Thorelli | Iaternational Marketing Strategy (Penguin, 1973)

- ':: u:e . Markets n;ud :crt:t:mgg’in Developing Countries (American
Shankleman Marketing and Diverse Industries (Latymer Press, 1970) ®
Kracmar Marketing Research in the Developing Countries (Praeger 1971)
FAO Income Elasticities of Demand_for Agricultural Products (1972)
R. Kitchen
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PACIFIC RECIOWAL TRAINING.GBMINAR IN INDUSTRIAL

PROJECT PREPARATION, EVALUATION AND PINARCING

Basic 1n Demsnd ly and Price Deteraiastios

INTIODUCTION
The Txchange Situitios

The basis of say ecomomic situstios is the presence oa cae
side 52 pecple vho wish to wee things for their owm
purposes - CONSUNERS - sad oa the other side of pecple who
produce and meke svailsble things that do mot occur
saturally -~ SUPPLIERS. Ia am exchange situstiom, comsumers
get what they waat by buying them from suppliers, both
parties exchangiag money for goods. In this relaticeship,
important questions are:

"Wbat do consumers wish toc buy?”
"Bow much of each thing wvill they want to buy?”"
"What factors affect the choice of what to buy and how much?”

These are basic questions on the consumer side. Basic questioms
on the suwpplier side are:

"What do suppliers vish to produce and offer to comsumers?”
*Now much of each thing will suppliers maks svailsble?”
"What factors affect the choice of what to supply, sad bow much?”

Since suppliers sad comsumers come together to meet esch other's
purposes by exchaaging goode and money, the price of goods is a
basic part of the mechamiss for their exchamge. But it is also s
vory importanst factor (but Dy 3o means ths ouly ooe) affectisg
vhat is consumed, and hov much, and wvhat is supplied, and bow
such. To understand these thiags we must look at (1) oa one side
the bedaviour of the buyers of goods for comsumptios - what we
call DEMAND (2) the Ddebaviour of the suppliers of thess goods ~
SUPPLY - and (3) the very important couuecting factor of PRICE.

Is everydsy language, the expressions ‘demard’, 'vaat’' or ‘aeed’
for s good or service are used slmoust interchaageably to iadicate
e desire for that commodity. Is techaica' lasguspe, sdedes of
ssaning distinguish each of these expressi-as. Ecamomists attach
8 particular meaning to the ters Demand: tho williageess of
consuners to give wp noney (vhich represeats potestial ctlaiss os
other goods and services) for the good or service is questica.




Ia practice the word Desand is used as a shorthand referesece to two
distinct but relsted cowtepts: first, the amount of a good or sarvice
hst consumers would 1ike to buy duriag ¢ givea period at s specified
price and, secondly, tke schedule of amounts that we thizi lhat
consumers would like to buy at a range of poesible prices (all other
factors thaa price beimg assumed constant).

Demand will change over time: the smount desanded will almost always
chaage in respumse to & change im price and may do so quite quikly.
The demnand schedule will also change ia response to change in uaderlying
factors, which are collectively known as the conditioas of demaad.

Considering first the relatiom betwveen the smount denanded and the price
casual obssrvation confirms tha?” the two are inversely related; the
spount demanded falls as price rises, and rises as price falls. This

is istuitively obvicus since, as the price of cae commodity rises, other
commodities become relatively chasaper and hemce more attractive, while
some people may 30 longer be sble to afford to buy the commodity, or
certainly not so much of it.

The relationship between the demand for a commodity and its price can be
expressed in s demand scheduls which shows the amount that peocple are
willing to buy at different prices. The demand schedule can be fllustrated
graphically by s demand curve. Tsble 1 and Figure 1 show hov the demand
for bus journeys from s village might depend on the fares charged.

Table 1: A Demand Schedule for Bus Journeys

Tare to the City Number of Journeys Made
(Rupees)
20 40
15 38
10 70 -
L] - 85

Figure 1: A Demand Curve for Bus Jourmeys

Price o 20 - - = = = - - — =~ =D
bus journey
(Rs/trip)

I5fFp- - -

-
(-]

cme———)

¥usber of Bus Journeys !




A denand schoedule sid a Gemand curve like this would apply oaly to one

set of basic conditiocas. Changes is th¢ amounts comsumers are villing

to buy at any particular price are attridutable to changes in the underlying
conditions of demand. When at esch price Consumers are willing %o buy -
=0r¢ than previcusly, this is referred to as an increase in demand.

It is represented graphically by a shift of the whole dewand curve to the
right.

The most important factors leading to u change in demand ave changes in
incomes, tastes end the prices Gf other goods. Chaages in population
are sometimes separately identified, though this factor is usually
significant only in the long rum.

(1) Incomes: For most goods and services, demand increasss wita
rising incomes as people are able to consume more of the things
they enjoy. In the bus fares example, as incomes rise, more people
would find it possible to travel to town and sose would g0 more
often.

(11) Tastes: The level of demand will vary with changes in consumer
preferences and attitudes. These may be a matter of ephemeral
fashion, such as styles of clothing and popular music, or of
deep-seated social trends, such as stem from the ageing of the
population or increasing freedom of women.

(111) New Products: As new consumption possibilities become availsble
consumers may shift expenditure to these things. When electricity

comes to the village, people may spend less on bus Journeys so as
to have lighting and radios.

(1v) The Prices of Other Goods: The level of demand for a single
commodity is influenced by fiuctuations in the price of other
good:, especially those that are close substitutes for, or complesents
to, the good in yuestion. Demand increases with a rise in the price
of substitutes or people switch to their product and falls with a rise
in the price of complements. If bus fares are raised some travellers
will switch to the trains, dut if the price of food rises, fewer
Journeys may be made by bus or by train.

3. SUPPLY

Economists use the term ‘supply’ in a manner snalogous to their use
of the word 'demand’. It say be used as a shorthand expression for
the amount that producers would like to produce and sell over a
defined period at a specified price, or it may be used to refer to
the schedule of amounts that producers would like to sell over a
range of prices (all factors other than price being assumed constant®,
Again, supply in both senses can change over time. The amount
supplied 1is usually responsive to cbanges in price and producers’

villingness to » 11 at all prices may wvary with changes in the
conditions of supply.

The relstionship between price and the apount supplied is alsost
slvays positive. The higher the price, the larger the amount that
producers would like to sell. This is again intuitively obvious,

in that the higher the price, the more profitable production and
sale is to the producer.
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The azmounts that producers would 1ike to sell st differemt prices can
be set out iz the form 0f a schedule end the schedule can be represeanted
graphically by & supply curve. The market for graia cas bde used for
illustrationa. Teble 2 and Pigure 2 shov how the swply of graim in a
saall market aight depend om the price odtained.

Tabie 3: Supply Schedule for Graias

Price of Grain Supply of Grain by Farmers
(Rupees/kilo) (Bags)

0.80 600

1.00 800

1.20 1000

1.40 " 1200

Yigure 2: Supply Curve for Grain

Price ot .
Grain (Rs/kilo) -
1.40}-‘-—————————-/;.--
120 - - = — — = = = = = = - -
! Lo
1.00 -~ - — _ - . . ) !
| -
.80 - - // I } i

600 800 1000 1200

s.upply of Grain (Bags)

Changes in the amounts that producers are willing to sell at all price
levels are attridbutabla to changes in the underlying conditions of supply.
‘When st each price producers are willing to sell sore¢ than previously, this
is known as an increase in supply. It is represented graphically by

a shift of the whole supply curve to the right. The most important factors
leading to & change in supply are changes in technology, changes in the
price of inputs, changes in the price of other commodities and changes in
the goals of producers.




1) 'heholou Isprovessats ia techmology say maks it pgssidle to
- «s- veoduce the cost of productiocn ssd theredy isprove profit margiss,
.- W producsrs to incresse the amouats supplied at all
prices. The converse is walikely to happen under competitive
conditioms.

(11) Prices of imputs: If the prices of inputs rise, costs of production
rise and profit margins are reduced, makiag producers less williag
to supply at »ll prices. Reductiocs im the price of imputs leads to
an increased-williagness to supply.

(111) Prices of Other Commodities that the Producers could supply: If the
prices of other goods rise, producers may svitch their resources
into the production of those othsr goods, thersdy reduciag the
supply of the good 1a question.

(iv) Goals of Producers: Producers are convestionally assumed under
market conditions to have the msainm objective of profit maxiaisation.
Other objectives are feasible and empirical staedies show that some
production organisations have othar objectives, such as maximisation
of gross revenue or market share. A chawge of produvcer goals froa
profit saximisation to revenue or market share maximisation could
lead to incressed willingness to supply st all price levels. 4
sinilar effect would usually be expected to follow a transfer froa
privete to public ownership.

4. PRICE AND EQUILIBRIUK

The relationship between desand and price is gensrally that, as
price increases, the saount purchased falls. The demand curve
slopes downwards to the right. But supply works the other way.
As price incresses, so does the amount provided. The supply carve
slopes upwards to the right.

Botk consumers and suppliers meet in the market to exchange goods and
soney. How do the two relate, and how does the price dDecome established
that will apply for a certain period?

IL 1g possidle to put the supply schedule and the demand schedule
for a commodity together in a table and to put the two curves ia one

diagras. Por the grain supply example ased sbove, the demand
schedule might be:

Table 3: Demand Schedule for Grain

Price of Grain Demand for Grain
(Rs/x110) (Bags)
0.80 1200
1.00 1100
1,20 1000

1.40 900
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igure 3: Supply and Demand: The Formation of Price

1.20

800 900 1000 - 1100 _1200
Quantity of grain supplied (8-51) and demanded (D-DI) (bags)

12 producers tried to produce 1200 bags and to sell it at Rs 1.40, only 900
would be sold, so mext time producers would grow less. But if suppliers .
produced 900 bags and offered it for sale, they would find that they could

sell it for Rs 1.40 and it would have been profitabls to supply more.
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PACIFIC REGIONAL TRAIUING SEMINAR IN INDUSTRIAL
PROJECT PREPARATION, EVALUATION AND FINANCING

Beomomic Rlasticities

1. INTRODUCTION

The note "Basic Concepts im Demand, Supply sad Price Deteraimation’ outlised
the basic features of these phescmens, and indicsted hov an equilidriwm price
' might be arrived at. However, the quantities of a good availadle st aay time
may change, 80 its price say change. Alteraatively productioa factors may
slter so much that the supply quantity of a good may change, while other
factors that iafluence the demand for it may also change. BHow d0 these prices
and quantities cbange is relation tc each other? Associated chamges in
varisdbles of interest to economists are typicelly messured ia terms of
KLASTICITIES. S8ince project plananiag invoives plenniag over s long period
and since the factors imfluencing demand, swply and price are sure to

vary is the long term, project planners have to be familiar with slasticity
concepts. :

TEE CONCEPT OF ELASTICITY

Elasticity is the ratio of the proporticnsl chaasge in the value of ose
wvariable thst 1s associsted with a givea proportiocnal change ia asother
variable. ’

Four types of basic ecomomic elasticity are of general importascs to
project planning.

1. Price elasticity of demand = § change in tity demanded of &
€ change in price of that good

2. Iacome elasticity of demand = § change i3 tity demanded of s
% change in income of people buying 1t

3. Cross elasticity of demand = §change in quantity demanded of & good
€ change i3 prics of asother good
(This 1s of interest only when ther other good is »
substitute or coaplementary good)

4. Price elasticity of supply = § change ia supply of s good
§ change 13 price of that good
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PRICE ELASTICITY OF DEMAND (Ep)

Coasider the slope of the followiang tvo demand curves.
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Ia this case, the quantity
deasanded changes by s large
anowat with & relatively small
change ia price.

In this csse, the quantity demanded

" changes by 8 small smount with s

relatively large change im price.

Clearly, the relative changes in price and quastity demanded depend upoa
the shape of the demand curve. This can be examined mathematically as
follows: -

Price 821 '

Price olut:l.clt'y of demand l’ Z 00 : AP
arp AWQ

Note that AQ reflects the shape cf the demand curve.
” )

>P refers to the point on the desand curve from vhich the seasurement of
Q change is asde.

Thezre are two different measures of the price elasticity of desand.

(1) 12 the price changes are large, the arc elasticity of demand is found
(2) 12 the price changes are smsll, the point elasticity of demand is found.

Arc price elasticity of demand The figure below illustrates the situation
when the arc price elasticity of demand is cslculated.
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Quantity

I this case, 4 Q (Q3-Q)) is quite large, #0 is 4(P)-P2). But what values

of P and Q should be wsed? The estimete of Ep vill be gquite different if we
use P) than if we use P2. Common practice is to wse average (i.¢. internediste)
values of P and Q thus:

Py ¢+ P

Bp . ag . 102 « a-. (P

ﬁg N ¥ )
—=

The arc elasticity calculated im this way is sn average elasticity between

two points oo the desand curve, or more precisely the elesticity at the aid-poist
of a chord between two points.

_Point price elasticity of demand

fcally, the point price elasticity of demand at any particular point
f;:g: 3 li{ear del’l:nd l'i’ne §s measured by the ratio of (i) the part of the
demand 17ne Detween the y (price) axis and the particular point chosen (F)
and (1) the part of the demand line between the x(guantity) axis and
the particular point chosen (F). In the figure low this the point price
elasticity of demand is measured by calculating %

s'\_\'

Price

Quantity A
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The price elasticity of demand will vary from ome poist to another aloag the
dopand curve. At the mid-point of the limear dempand curve the price elasticity
of Genand 19 ogqual to mmii: st poists shove that aid-poist the price elasticity
of éemand is grester tham cae and tesds towards imfiaity; and at poiats below

the mid-poist the price elasticity of demsnd 18 less thaa cse and tends towards
sero.

Note that the price slasticity of demsnd is slways segative, but by coaveatioa
the negative siga i3 oftea omitted. )

Five distinct forgs of price elasticity of demand can be distinguised:-

[ . n
Ep=0  Demand is said to be Quantity demanded does
perfectly inelastic ) nc:: change 2s price .
n
. Price nges.
0
Quantity
> be : Quantity demanded change:
) 0<€p<1 m:gtzz s2id to by a smaller proportion
— Pri than does price,

Quantity




. )

. . ) B )
Ep =) Demand is said to !\ guantit{‘de?h:dzd changes
have unitary elasticity y exactly sape prog-

v z . ortion as does price.
Price
—0
Quantity

1Epce  Demand is said to Ouantity demanded changes

be ela:tic by a larger proportion
e elastic . D\ than does price.
Price

D
. Quantity
Ep =«  Demand § )
be E,.fe:tf;i:,::ﬁ ¢ Purchasers are willi ng
to buy all quantities
available 2t one
D particular price level

but none at an even
sYightly higner price

* | Price'pj—

Quanti ty




The prisciples tllustrated here ia relstios to the price elasticity of
demand apply to the other types of elasticity, with variasbles measures ca
the azes altered.

Ia practice, the price elasticity of desand is ususlly estimated wsiag
regression aaalysis to calidrats tvo alternative equatiocas:

(1) Q=38 + 0P (for limear relstiocaships)
(11) log Q=a + b log P (for curvilinear relatioaships)

Iz (1) the price elasticity of demand is the coefficieat b multiplied by

-

sean valuwe of P
mean valwe of Q

Thus the resulting elasticity is s average over all the observations ia the
sample, something close to an arc elssticity. It is therefore s crude .
estimate because generally the elasticity varies over the length of the

demsnd curve. In (11) the equation has the special property that the elasticity

is constant over the estire length of the desand curve. Thisg is given by b.

Pactors which determine the price elasticity of demand are:-

1. Availsbility of substitutes: demand is more elasstic 1if thesre are
close substitutes that buyers can easily
swviteh to.

2. Yature of the need satisfied by the commodity: luxury gcods tend to be
price elastic Decause people casm do without
thea, but mecessities tend to be price
inslastic - consumers must have them.

3. Fuaber of uses to which the commodity can bes put: the mOre uses the

greater its price elasticity, since soms

will be luxuries. .
4. Proportion of income spent 0B ‘s particular commodity: the smaller the

proportion, tbe greater ths degree of price
elasticity.

S. Breadth of the definition of goods examined: generally the broader the
definition the lower the elasticity.

The price elasticity of desand is used in planning to guide forecasts of future
desand and hence total revenue and to indicate the implications of altermative
pricing policies (e.g. taxation proposed).

4. INCOME ELASTICITY OF DEMAND (31)

The income elasticity of demand is more widely used in forecasting than is
the price elasticity of desand. In its nature and ssthematicsl properties,

however, the income elasticity of demand is similar to the price elasticity
of demand.
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Variation ia the imcome o‘hcucsty of deasnd for occurs
most product
income rises. This 1s showm is the following ﬂqr-.’ * “

V' . - I !

Zero iscome, positive ' Zero

. C‘.Sﬁ(‘lt’ ! income income : : ty
mt‘m ’ elastici ty elastici ﬁr \

B
| |
|
|

' - I Iacome'
Product is ' Product Congumers Comsumers sre wwitchiag to

too minlmeluod | have all 'otlnr, better products.
so mone is in iscres- they meed| This one has become an

pu-chased | sing amounts) , inferior good.
Nature of income’ Cooments
elasticity
Negative . Demand for cozmdity falls as income rises
Perfectly inelastic . ° . does not change as incoze rises
(E‘ s 0) : . .
Inelastic (0<Eg<1) . . rises less than proprotionately
. - " to a rise in income
Unity (E1 = 1) e " . rises in exactly the same prop-
. . - - ortion as the rise in income
Elastic (1<Eicx) £ @ . - rises more than proportionately
. - : to a rise in income
Perfectly elastic Purchasers are willing to buy all quantities 3vailablé
(Ei = =) at one particular income level but none at 2n

evén higher income level.

The main determinants of income elasticity are:-

1.

The nature of the need satisfied by the commodity: the proportion of total
income spent on basic necessities tends to decrease as income increases ,

The time period: consumption patterns adjust, with 2 time-lag, to
changes n income. -

The initial level of income in a country: amongst low income countries
the income elasti¢ity of demand is elastic on those commodities

seen as luxuries (e.g. electric 1ight) but amongst higher income
countries the income elasticity of demand is inelastic on those same
cosmodities which are seen as being mecessities (e.g. electric 1ight).




8. CROSS-ELASTICITY OF IENAND G”)

Nathematically this cam be expressed:-

B "Mz . &P - Mx . Py
Q= Py ApPy Qx
12 x ead y are comsplementary goods, thes Exy is wsually aegstive. If the

price of tea goes wp, consumptien of tes may fall so the comsumption of
suger say also fall.

I2 x mad y are substitute goods, thes EBxy is positive. If the price of
ssat goes wp, consumers may svitch to fish, so the coasumption of fish goes
”.

The higher the value of the cross-elssticity the stromger will be the
degree of substitutability or complementarity of x asd y.

The main deterninant of cross-elasticity is the mature of the relative
needs sstisfied by the commodities. If any two goods hsve B0 relation
to each other in consumption (e¢.g. shoes and milk) their cross-elasticity
will be sero., A change ia the price of oae has no effect o consumption
of the other.

Cross-elasticities are important in the transport sector to ascertain likely
transfers or patronage between different tramsport modes, in the power sector
for consumer choices between using electricity or gas or oil (for example)
and in the housing sector for estimating the desand for different typys of
housing schemes or property.
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PACIFIC REGIONAL TRA:#INC SEMINAR IN INDUSTRIAL

PROJECT PREPARATION, EVALUATION AND FINANCING

INTRODUCTION TO FORECASTING

What do we mean by forecasting? The importance of forecasting in the decision-
making process is illustrated, as is the importance of forecasting in project
fdentification and appraisal.

Forecasting as an Art

The "fortune-telling” content of any forecast introduces an element of un-
certainty, however scientific or sophisticated the technique used. Judgement
is always very important, and no forecast will be exactly correct.

Basic Information

Statistical data, knowledge of the product and of the deteraining factors
are all essential.

Techniques for Forecasting

The major emphsis will be placed on demand forecasting, an often under-rated
aspect of project appraisal. The techniques which are relevant are:

Time series .

Correlation and regression

Input-output models and technical coefficients
Econometric models :
International comparisons

Forecasting without statistical data

The advantages and limitations of each method will be Jiscussed, as will be the
interpretation of results.

It is not the intention here to go very deeply into the mathematical formulations

behind the various methods. Such an approach would be lengthy and is not

necessary for a practical appreciation of the techniques involved. The

sensitivity of the project to errors in forecasting will be covered, as will

be the treatment of high risk projects. The computer package prograsmmes can

geten betused quickly and conveniently, although care is needed in interpreting
results.
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Suggastad Readings

H J Moroney, Facts From Figures, Chapters 16 and 17

K A Yeomsns, Statistics for the Social Scientist, Volume 1, Chapters 5 and 6
Yolume 2, Chapters 4 and 7

0 € C D, Manual of Industrial Project Analysis, Volume 1, Chapter 1
F A 0, Introduction to Agricultml Planring, Chapter 3
R L Meek, Figuring Out Society, Chapters 3 and 4

e e V3

R L Kitchen
- May 1582
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TECHNICAL MODULE - 7 - 5.

Factors +or coasideration in conductingd a Technical Reeraisal -

I« Zurpls % J2mand situation

2. Isentite sedment oFf Market to bes supelied

3. Plant location - check suitabilitw of infrastructurs
3. Availability of ;uitable raw moterials

S. Choice of arpropriate technolodw & Pproduction process
5. Ecoi099 & =nvironmental matters to be resolved

T Project desidn & en9ineerind to be finalised

2. Flant lawout to be decided - baszed on Froduction

operations selacted for use

9. Estimation of caFrital cost

0

10. Project scheduiin3d for faciory sperations
11. Procuremsnt of plant & Constructiaon worss
1Z. Estimation 37 oFrsrating Cost

12. Organisation,sta+find & managdement

14. Plon stort-ur fFrocedureas

1S. Flan maintenance % repair resuirements
‘ 16. Develor institutional framework

17 Monitor Prodr :5 & review resultz.

HOTE: In Sheet T-4 an outiine of o Freliminary Endinsering Anal-
9ziz was 9iven. Thisz consisted oFf T bozic zwerz whiIno are 5.350

included :n the 17 sters zshown above.

.

On¢e the abouve duta hoz been devalore? and d2Cizionz mode on
thegs practical motters it becomez rozzibie %0 under<ore o Tinan-
cinl Analvysis which is esgzential to Jemonztrate 1+ tha srojac~

will ba profitable and a satigsfoctors return on the 1nueztman,

L w3l *ollow. 'Thi1z also nasds co@»ﬂatt‘data on zr.43 L Mar-a<s.
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TeLANILRL MUULLe = T-3

SUMMRRY OF EACH COUNTRY'S BASIC RESOURCES - items 2 & 3 -T-3.

List below Your comments on each 9rour & Sub-3roup... for wour Countrv.

NH"E OF ':UUNTR%'i e B ee PG e ReL s0 TR LTBSIEOEIEBDRS

Ifeu 2 - Availability of Semi processed materials - such aS «sa

Base metals -

Textile fibres:warns etc

Comronents % sub-assemblies -

Other items - fuel,chemicoals,epackagding -

o e o ot o s ot - et v B 1 % 1o

Item 3 - Auailability of

Manrower - numbers. auglity

technolog9y

monadement exrertize - '

lond & phygical focilitiez - harboursz.roads,airfields stc




TECHNICAL MODRE T-9

SUMMARY OF EACH COUNTRY'S FLANNING PRIORITIES/NEEDS & PROJECT

OPPORTUNITIES _ Rafar Items 4,5 & & T-3.

Attach serarate sheets if listing is long.

N“HE OF cou"mv :o............c.o----l--......l

Item 4 : National Develoraent Plan : Give comments please -

Item S : Most pressingd needs ! Give vwiur opinion or ideas

cem cmiwaes mmm - weien

Item 6 ¢ Project Orprortunitier ¢ Give Jour ideos.nc need toc 'Prove

tham as bein9d feagzible' ot this 3tad@cce.cs.
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TBGHNICAL MOQULB T-10 :

SUMMARY OF DATA FROM T-7 - NATIONAL BASIC RESOURCRS

- T
OOUNTRY Maldives Vanuatu Cook 1Is Papua New Guinea |Western Samoa | Kiribati | Tonga lSolcmcm Is Fiji
PORRATION 185,000 130,000 18,000 3,000,000 155,000 65,000 | 96,000 | 300,000 690,000
o X A ) ¢ lalime:lt’on:& X X X “(\u, Qu, Ni Au, Qu,
e ' Co
NINSRALS Oii, N;tural 3
Gas
Fruit/ Cof fee Fruits Coffee, Cocoa Copra Copra Copra Palm 0il Sugar
Vegetables| Cocua Vegetables Palm 0il, Cocoa Vegetablep Root Rice Rice
Peanuts Copra, Coffeq co ra Taro Fruit - Crog ﬂ Copru Copra
ARICATURB Root Crops | Root Crops Coffee Bananas| Vanillg Cocoa Root
- - Fruit/Rice glr Cnno, Tea | Passion- Root crop Root Crops | Fruits
Copra fruit Fruit Cocoa
~ Coffee
Tobacco
Spices
Poultry Poultry Poultry Poultry, Cattle | Cattle Poultry Cattle | Cattle Cattles
- Goats g;ttle ggats g,i‘gs ll:ci:ultréo. Pigs Poultry) Poultry Pigs
LIVESTOCK gs gs eep s ¢e | Goats Pigs Pigs -Poultry
Crocodile Rabbits Goats | Crocodile | Goats
Sheep Sheep
Coconut Timber Cocomut Timber Timber Coconut Timber | Timber Timber
Palm and Rattan Palms Rattan Palm Coconut} Rattan Logs
FORESTRY Local Wood Local Wood Timber Palm Plywood
Rattan
Shellfish | Fish Fish Fish Fish Fish Fish Shark Fish
Fish, Sea-| B/de Mer Trochus Shells Shellfish Shellfish| Lobster| fish Lobster
MARINE Weed, Sharl Trochus Pearl shells| Prawns Prawns Lobster/ | Misselyq Shrimps T/Shell
shells Shrimps Seaweed Shrimps Shells Seaweed
Crabs * Sea Urchins Prawns Prawns
B/de Mer
OTHR Tourism T/S T/S T/S S T/S T/S T/S T/S
b Shipping ‘ ‘
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TECGHNICAL MOULE T-11

HOUSING PROJECT - Teclmical, Marketing § Preliminary Financial Appraisal

This exercise is to be campleted by each person individmlly.....

BASIC DATA:  The region you are concerned with hes a population of
250,000 spread over 2 main islands, and has a projected armual growth of
2%. On one island are large aress of partly unexploited forest.

Some sawmills exist for local sawn timber but most timber is exported
as logs. Shipping by barge is easy between the two islands, the main
export port being on the island with no forests and a concentration of
commercial activity and domestic housing.

A decision has been made by Government that a study should be made

to check the possibility of introdicing "added value” processing of
timber to utilise these local basic resources, and to provide useful
employment for loeal people. The suggestion is that the study should
concern itself with the domestic or residential housing market. Present
home ownership is limited and quality is poor. Govermment has also
said it would authorise banks to provide finance for home purchase on
low deposits, at low interest and over long terms for repayment.

MHAT YOU ARE REQUIRED TO DETERMINE : 1. Factors affecting future
demand for housing, dllowing for family size (you can meke reasonable
assumptions here) as this will affect quantities of timber needed.
So, first estimate the market over the next S years of the house
type you have decided on.

2. Estimate the cubic meters of timber required for each home, this
figure will be given to you, depending on size of your house type.

3. Assume recovery from sawmilling is SOt of the log then estimate
quantity of logs needed ror your project over the S years.

4, In your project you are required to include production of -
doors, windows, benches, simple furniture.....
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in fact as much of the house as possible. So you will need to
provide for milling sachinery as well as ssmilling equipment.
Estimates of capital cost will be givem to you once you have
established the size of your operations based om your projections
in1, 2 § 3 above. In real situations you would get these figures
froa machinery suppliers. This is the step when you decide on the
appropriste technology, and based on this you decide on whst
production facilities you will need, and then your manpower needs,
as you will now know the project size and scale.

So now provide answers for all these aspects - in description and

’ in valve, as this is needed to help you arrive at total project
capital cost, and as a guide to operating costs. Detail items
making up this cost.

S. You sust give reasmms for plant locatiom, describe how you plan
to get your product to the market, indicating any changes you want
in infrastructure, or public services.....

] 6. Estimate operating cost, allowing for such items as -
! )
! - material cost, e.g. logs
- labaur costs
! - fuel costs
‘ - maintenance needs

- overhead costs, office, admin., transport etc.

- consmable stores

- royalties, associated with logging or purchase of logs
- other costs, insurance, interest, depreciatiom.

" b mwerne

for the scale of your operations, in other words you should be
able to estimate how mxch it costs for your product. You will have
to decide what unit of production you sre costing, e.g. one house
lot or so many cu.metres of tigffr..... ym decide.

7. Sumarise your cost estimates as fcllows -

- Capital .. land § civil works
.o buildings, wmrehouse § offices
.o preproduction costs, inc. cost of this study

, m.oo
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.o plant § mechinery - inc. vehicles, barges

- mtu COSt e lllllll'
.. materials
.. expense items § overheads

Based on above data estimate possible 'selling price' for your
product in whatever wmit form you have decided to apply to the
project..

Outline your plan to increase production to meet projected demand
in future years. How would you finance your project - estimate
your capital needs over the five year period.

hsedmabovedatastimtetlnreuunyﬁnslnndexpecton
your investment - is this a satisfactory one?

NOTE: PLEASE LIST ALL THE ASSUMPTIONS YOU HAVE MADE



THOMNICAL MOBRE T - 14

Friday 18 July, 1986 : Day - 10

Three visits have been planned.

1. Moh. Ali Woodcraft Co.
Sevaill
2.00 p.m.

2. J Hll & Co Led
Joinery and Factory Built Housing
2.00 p.m.

3. Food Processors Fiji Ltd
Meat Packers
4.00 p.m.

To ensure full use is made of all availablé time during these visits,
participsnts should concentrate on the following matters, in view of the
exercise set out below.

1.
2.

® 3.

4,

5.

Points to cover :-

Get general appreciation of the type and scope
of operations.

Find out the scale of operations - e.g. annual output
(by value or units ). Is there spare capacity ?

Determine the size and nature of the Company's markets - are
they static or capable of expanding.

Where the main raw materials and input items come from ?

What are the staffing levels. Is highly trained staff necessary.

How much has been invested in the company. (Capital) Is any
increase planned.

Why was the company established amd what studies were made
or decisions taken by the entrepreneurs concerned.

How was the cospeny financed.

.. /2.



2.
9. - Wthat is your i-ptésion of company efficiency and quality of
‘mnsgenent.
EXERCISE - far individual cospletion.

Assume ..each of the co-pqios is plenning an expansion and
they have -oglled on you '_as s banker to provide funds for the
expansion. Based. on the data you have collected and the
impressions you _have formed what would your decision be, and
why.

Note: Esch person will be allocated one
company only.

;

| -
i
i
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TECINICAL MODULR T-135
PROJECT DEVELOREENT CYCILE
PHASE I
LPIB — INVESTMENT
OPPORTUNITY PRE-FEAS FEASIBILITY
STUDY STUDY STUDY BV.ALUATION
PHASE II
SUPPORT SUPPORT
STUDIES STUDIES
INVESTMERT
ENGINEERING NEGOTIATING PLANT
DESICN CONTRACTIIG CONSTRUCTION TRAINING COMMISSIONING
PHASE IIX
OPERATION










2.

4.

UNIDO/CFTC

PACIFIC REGIONAL TRAINING SEMINAR IN INDUSTRIAL
PROJECT PREPARATION, EVALUATION AND FIHANCING

Techniques of Comnounding & Discounting

The underlying principle for discounting cash flows is that of compound
interest, and the formuia for discounting is the reciprocal of thai for

compounding.

The elements involved are time in discrete units of years, months,
weeks; the rate of interest; and the principal sum involved.

A cash flow involves streams of costs and bemefits which are not comarat'
over varying pericds of time unless they are linkad by applying a rate ol
interest to the difference in time over which the costs and benefits occur.

Compounding begins with a present sum and grows with the accrual of
interest to build a greater future sum. Discounting looks at the sum
anticipated .in the future and reduces the future sum to an equivalent
present value. -

ie., If £100 is compounded at 10% for 3 years the value will increase
to £132.1. If one expects to receive £133.1 in three years tire
and the current rate of interast is 107 then the equivalent
present value is £100. The formula which was used to raise £700
to £133.1 is also usad to divid2 into £133.1 to bring it down tc
the present value.

The compounding factor used to calculate the future value ¢f an initial
sum at a given rate of interest is (1 + r)N where r is the rate of interest
and N is the number of years. This formula will give the value of a
single unit of value which can be multiplied by the principal to obtain ‘
the future volue of the principal sum.

&7

£1 now = £1.10 in one yvear's time at 105
1 =11 + .1

£1 now = £1.21 in two year's time at 10% 7
V+.3)x (1 +.1)or (1 +.1)

Where the principal sum is greater than 1, (say £100) the amount is

multiplied by the result of the formula eg §£1.1 x €100 = £110
£1.21 x £100 = £121

I1f this formula is shown as

F s P x (ar)
future value principal sum
now

it can be converted to
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Tt M@,

4 = F
principal sum now future value and if as in the tables
0+ r)" the future value is 1,
the right hand cide of the
formula becomes the

. 1
discount factor, (1_0'7)"

£1 in one year's time at 102 becomes
1] .
‘ : ®
) £0.909, so that in order to have a present value of §1

as above it is necessary to anticipate a value of £1.10 in one year. Then

£1.10 $1.21 , |
m) !‘, and (ﬁ) £1

The disccunt tables give the discount factors. These are based on the
valuve 1, with a range of years and rates of interest, so that the discount
factors can be directly applied to the expected future values derived
from the cash flow.

}éar %l.westnent :;tum l‘h:scount factor at 105 3;'esent Value
0 100,000 - 1.0 =100,000
1 35,000 0.909 31,800
2 70,000 0.826 §7,800
3 110,000 0.751 82,600
The net present value = 72,200
(NPV)

The discount factors are taxen directly from the tables (for 10%) and
by applyino them to the expectec future value in each year the present
values are obtained. As these are now reduced tc the same basis of
present valuve, they are added, and with the deduction of the investment
(a cost) the result is the net present value of the negative and plus
wmoney flow for the period.

When we use discounting methods for deriving present values for a stream
of expenditures or revenues over time it may not be necessary to calculate
each year separately if the same amounts are paid and/or received each

year. By using annuity tables we can find & factor which can be applied

to the (identical) amount paid over a specified pericd. Thus at a 7%
discount rate the annuity factor to be applied to an amount paid in

each of six consecutive years over the period year 1 to 6 is 4.766540
(4.767). Some projects have reguiar cash Tivows for part of the life and
irregular for the rest. With these projects it is still possible to
reduce the number of DCF calculations as described above through

"Present Worth of an Annuity™ factors to that portion of the time

stream which is regular. Thus if $2000 is received annually for six years
from year 4 to year 9 inclusive we can adopt the following procedure
(assuming a 9% rate).

() Look up present worth of an annuity factor for

9 years at 9% = 5,995

(14) Subtract present worth of an annuity factor for
© 3 years at 9% = 2.531
Present worth of an annuity factor for 4th = 3.464

through to 9th year at 9% ‘ | | —




The total of the discount factors for years 4 to 9 inclusive produces
the same result when applied to th2 expected sum for each year as vould
be obtained if the discount factor for each year were applied to each

expected sum separately.

The discount factor for the current year is 1.0, and in the above
example this is year 0. This is convenient because in the tables year 1
refers to the discount factor for one year. As the discount factors
become smeller each year it is essential that all value streams are
calculat-d from the same base year.
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UNIDO/CFTC

PACIFIC REGIOCNAL TRAINING SEMINAR IN INDUSTRIAL
PROJECT PREPARATION, EVALUATION AND FINANCING

COMPOUNDING & DISCOUNTING TARLES FOR PROJECT APPRAISAL

Source

The attached tables are taken from the book with the title
shown above, edited by J. Price Gittinger and published in
1973 by the Economic Development Institute of the World Bank,
to whom grateful acknowledgement is made.

Form of the Tables

The tables show the value in each year up to 50 of six
different Compounding and Discounting Factors. Formulae for
these factors are given on the back of this page. Each of
the factors is given up to 6 places of decimal, This dearee
of precision is excessive for most purposes and in the course
we shlal never use more than three or four figures after the
decimal.

The tables are arranged so that all the factors on one page
refer to a single percentage compounding or discounting rate.
Although the source book covers all rates from 1 to 50 per
cent, the attached tables only cover rates from 1 to 25 per
cent inclusive and 30%, 35%, 40% and 45%. This range will
certainly be sufficient for most needs in the course.

-

Using the Tables

The use of the tables and the meaning of the different factors
given will be discussed fully in early lectures. The tables
show, for a range of time periods and interest/discount rates,
the value resulting from applying the appropriate formula to 1l
unit of value - 1 Rupee, 1 Dollar, etc. Having the values in
this form allows them to be used as simple multiplication factors
when sums of more than 1 Rupee are involved. The sum concerned
is simply multiplied by the number shown on the appropriate line
of the relevant column of the correct page.

For example, say we wished to know the compounded value after 15
years of Rs. 123 deposited at 4%. The factor concerned is in
the first column of the 4% table, on the line for Year 15. It
is 1.800,944. This we simplify to 1.801, and then multiply it
by 123: 123 x 1,801 = 221.523. This we would generally round
to Rs. 222, In compounding and discounting work for projects
there is no need to worry about decimal fracticns of Rupees.




The last two Tables

These tables differ from the rest. Each refers to only one
factor - Discount Factor and Annuity Factor - and gives values
to only three decimal places of each factor for selected
percentage rates and not all years up to 50. These tables

are sources of quick reference for the two types of factor most
commonly used in project work.




UNIDO/CFTC

PACIFIC REGIONAL TRAINING SEMINAR IN INDUSTRIAL
PROJECT PREPARATION, EVALUATION AND FINANCING

INTRODUCTORY DCF EXERCISES

Compounding and Discounting and Use of Tables

1. What is the amount of -

o a) $1 compounded for 10 years at 7 per cent
b) $10 compounded for 5 years at 8 per cent
c) £50 compounded for 15 years at 9 per cent

2. a) present value of $1 accruing after 10 years

at 6 per cent

b) present value of $10 accruing after 5 years
at 7 per cent

c) present value of $50 accruing after 15 years
at 8 per cent

d) present value of 10 annual instalments of £10
(paid at end of each year) at 5 per cent

3. What is the value of £100 discounted for 26 years at 9 per cent?

How would you find, without using tables, the amount of £100
compounded for 26 years at 9 per cent from the present value
already calculated?

® What is the compounded value?

4. A project's capital cost is estimated at £1,000 spread over 3
years. It is expected that £600 will be spent in year O and
€200 in each of the following two years. What is the total
cost, discounted to the starting year? Use a discount rate of
8 per cent.

5. The benefits of a project are expected tc be $100 thousand
annually fcr 10 years. What is the present value of this
benefits stream? The discount rate is given as 10 per cent.

What difference will it make if the benefits start to accrue in
year 3 instead of year 1 and continue on the same regular basis
of $100,000 per annum through to the end of year 8 after which
year 9 has no benefits and year 10 has $28,000 from terminal
scrap value of the plant?

Tables to be used
World Bank Compounding & Discounting Tables for Project Evaluation
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PACIFIC REGIONAL TRAINING SEMINAR IN INDUSTRIAL -
PROJECT PREPARATION, EVALUATION AWD FINARCING

INTRODUCTORY DCF EXERCISES

Answers to Compounding & Discounting,txercises

a) $1.97 2. a) § 0.558

b) $14.69 b) $ 7.13

c) £182.12 c) $15.76
a) £77.22

Present value of £100 discounted at 9 per cent for 26 years =
£10.64

Present value formula is
(1+1)"

Compounded value formula is (1+i)"
Therefore, compounded value is reciprocal of PV. PV of £100 =

£10.6, therefore, PV of €1 = 22:% = 0.106. Therefore,
100 1
compounded value of £1 (reciprocal) = _ = 9.399.

0.106
Therefore, compounded value of £100 = 9.399 x 100 = £939.9.
Cost in year O = £600, discounted value = £600
Cost in year 1 = £200, discounted value = £185.2
Cost in year 2 = £200, discounted value = £171.4

£956.6

The present value of benefits stream (starting immediately) is
$614,457 I1f this stream is delayed and starts in year 3
through to year 8 and continues with no benefits in year 9 but
with $28,000 in year 10, the present value of the benefits
stream falls to $370,734. The calculations are as follows -




10% page 21 of World Bank Tables

Present worth of year 8
Annuity Factor 5.3349

Present worth of year 2
Annuity Factor 1.7355

3.5994 Difference

3.5994 is the annuity factor for the period year 3 through to
year 8.

Check

Discount Factors Page 21 of World Bank Tables

Years 0.7513
0.6830
0.6209
0.5645
0.5132
0.4665

OOV ALeW

3.599%4
- "
3.5994 x $100,000 year 3 to 8 = $359.940
Year 9 - Nil

Year 10 - Discount factor x 28,000 =
0.3855 x 28,000 = 10,794

Total Present Value = $370.734
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SROJECT PREPARATION, EVALUATION AND FINANCINC

Proje® Accounting Procedures

The dojct of this lecture is to give a description of accounting

termsasd procedures used in project appraisal work. Essentially
this & "forvard-looking® accounting, based on estimates of th
futums This is rather different from "conventional® accountiny,
which® a histoxical record of the performance or value of a
firm. The lecture concentrates on the essentials of project
accouling, rather than things such as double-entry bookkeeving.

BasicBfinitions

TradigAccount This shows income from sales and deductions from

em,®gether with the cost of buying the inputs and processing
then 3 sale. The final figure is the trading point, and is a
buildig block for the Profit and Loss Account.

Profitand Loss Account This account starts with trading orofit
and dilicts interest and depreciation to get net profits ore
tax, llucts tax to cet net nrofit after tax. It measures the
verfamnce of a business over a meriod of time, usually one year.
It almshows amounts distributed and put to ressrves.

WorkigCapital This is cash + stocks + work in progress +
accouls receivable, less accounts payable. In balance sheet

terms. it is current assets less current liabilities.

Flow #Punds Statement (or Cash Plow) This shows the cash
comingin and the cash going out during the period in question,
usualjyone year.

' BalarmSheet This states the assets and liabilities of a firm

at a wtain point of time (e.g. December 31lst). It is usually
constmted in such a way that the assets and liabilities are
equal. It shows the value of a firm at a point in time, which
is assts - liabilities Or equity + retained earnings.



Accountisg Prisciples

Accounting may de regarded as & systmstic aethod of recording and reporting
the use of real aad financial resowrces in the oOperatiom of an enterprise.
Ristorically the emphasis was laid ea giviag s true ex post account of the
“stevardship® of the enterprise for the bemefit of owners, lenders and
trading partaers. Im more receat times, the functioms of accountimg have
expanded to coastitute & fimancial imforaatioan service to guide manasgement
ia the conduct of all aspects of the dusimess. Omne of these aspects is the
appraisal of imvestaent projects, whicd may be assisted by the preparatica
of projected iacome statemeants, belance sheets mad fundsstateneats. Although
the details of accounting practice vary widely, there are certain underlying.

general ideas that may be regarded as sccountiamg principies. Among these
are:-

(1) the eaterprise is 2 separate entity;
(11) tbe enterprise is s going concern;

(111) t'ho sccrual concept, by which is meant that the accounts for
a period deal with the tramsactions of taat period, regardless
of whea the cash relating to those transactions is received or
paid;

(iv) prudence, or conservatisa, The implication of this principle
is that losses are included in the accounts as soon as they
are recognised, whereas profits are omly to be counted after
they are realised;

(v) obJjectivity. Recognisiag that some vsluations are the
subject of opinion, as far as possidle the accorntant refecs

to tangible evidence, such ss the historic cost of acquisition
of an asset;

(vi) consistency. Accepting that the treataent of sany iteas is
subject t¢ various conventioas, this pripciple requires that
the particular coaveantiocas sdopted are consistently employed,
80 permitting valid compariscas over time, and recucing the
risk of fraudulent presentation.



... "RIAMPLE OF TRADING ACCOUNT, PROFIT AND LOSS ACOOUNZ:: AND SOURCES AND
APPLICATION OF FUNDS. - -

SALES 100
N —————— S
COST OF SALES
Labour 20
Naterial 30
Other 10
TRADING PROFIT 40
Depreciation 13
Interest 10 (10% over 10 years; loan 100)
Net Profit before Tax 15
Tax @ 40% 6
Net Profit after Tax ®
SOURCES -
Sales 100
APPLICATIONS
Cost of Sales - 8o
Interest 10
Tax [ ]
Loazn repayment 10
TOTAL 86
MET CASH TFLOW 14
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PLASTIC BUTTON BROJECT, FLJI

Market Demand

The total production of made-ups in Fiji is around 10,000
pieces per day. Assming that on an average four buttons
are used in one item the average consusption of buttons
on a daily basis is placed around 40,000 pieces. A
single unit having a capacity of .50,000 buttons per day
is being proposed.

Product Specification and Capacities

The unit shall manufacture plastic buttons from urea
formaldehyde moulding powder by compressicn moulding
technique. The amual production capacity is estimated .
at 100,000 gross tuttons.

Production Process A -

The moulding powder is first converted into tablets of
suitable size and weight by means of a tableting machine.
These tablets are preheated in an oven and thereafter
compression moulded into buttons by a semi-automatic
campression moulding machine. The moulded buttons

are buffed, if necessary, and then packed.
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PROCESS PLOW SHEET

PLASTIC BUTTONS OUNIT

- UREA PORMALDEHYDE POWDER

Y @

TABLETING MACHINE -

S
[ OVEN POR PREHEATING

. A
COMPRESSION MOULDING MACJIAE

A
POLISHING BARRELS (POR SUFFING)

v
PACKING




-4- - Plant site conditiogs

4
7

Location
(a site=imr Save—is-propaseldy

Plant coastruction

a) Floor space and plottage for the plant

The following floor space is required:-

. Production and Storage 1200 8q. Pt.
: Adainistrative : 100 83. Pt.

Toilets - 50 8q. Pt.

Total 1350 Sq. Pt.

b) auildinq and structure

Coluan Grid 30 fe. x 25 ft.

Clean neignt of

structure 12 ft.

Columns : Reinforced

Concrete

Wall , Brick

Roof Corrugated
‘ . - " galvanised

) iron sheets
Trusses Steel
Ploot Ceaent

c) Civil wWorks
i) Land adjustament work

An area of 1350 8q.Pt. shall be adjusted
for the plant.

3




i) Roads

All the roads wvithin the battery liait
shall be paved with asphalt or concrete.

iii) Bffluent dischatrge

Sanitary wvaste wvater shall be led to the

septic tank through the underground

pipe. The effluent treatment and
. draingage outside the battery limit is
- ) not studied here.

-"Se- =2 llaciainoq and Equipsent

Item No. Machinery and specification Qty. .
1. Tabletting machine (power operated) 1
2. Seai-automatic compression
moulding machine with working

- pressure of 50 M-ton 1
3. Heating oven (3'x 4*' x 4°) 1
4. éolishing Barrels (hexagonal shape) ¢
S. Dies and Moulds set 1
6. Testing equipment set 1

- 6. .

Rav Materials

" The following rav materials shall be chuiud.

annually;
Item Itea Qty. Price (
No.

1. Urea formaldehyde moulding powder 12000 kg 3.0Q

2. Card Board Boxes 100,000 wnits 0,0/

!

4,




13 Otilities

BT

F ]
. a) 8lectric Power (Annexure 1)--:.

Power shall be- available froa tne Cicy
Blectric Supply.

: Installed Capacity 26 x4

f Annual Energy Consuaption 46,800 KW3
' Annual Energy Cost P $ 7370k
b) Water

The water source shall be the City uWater

Supply.
" Por drinking and toilets 100 KL/Yesr
Rate per KL F § 0.40
: Anaual Cost P $§ 40
8.”.  Operations of plant

P
." - - D X e
. - e R S
T e . * T T,

.‘ ) © ’ - 7 [
. The working hours of the plant are expg.ted to be as
;tollowsx-

ilbtking bhours per week per snift 45
Shift per day : 1

Working hours per year (50 weeks) 2250~

»

-




3. — Nanpowss
Total number of Baployess 9
S.No. Placement Person Shift Total Monthly Cost Amount
inPs ines
1.  Manager i 1 1 450 450
2. Poceman (Expatriate) 1 1 1 600 600
3. Poceman (local) 1 1 1 350 350
4. Tabletting machine 1 1 1 20 20
S. Compression moulding .
machine 1 1 1 20 0.
6.  Heating Oven 1’ 1 1 250 250
7.  FPolishing Barrels 1 1 1 20 250
8.  Clerk/Accountant 1 1 1 300 300
9.  Security 1 11 200 200
- —y
Social benefits @ 20% 580 -
Monthly Salary Bill 3480 7




Pinancial Evaluatioco

Application adé source of funds
Assumptions

= The costs of coastruction are based upoa
- curcteat cates of civil works prevailing in
the area.

= Bo suppliers credit is available for raw
aaterials and conlu-ablu.'

= 8o credit is given to tne buyers.

= Prices are based on current pticﬁ prevalent
in Piji.

- Loan for purchase of plant and ucbinoty upto
85% of costs including freight is available;
payable in S5 years in § monthly instalaent
starting from 1 year after the date of last
shipaent. ' '

-~ Loan upto 85% of cost of building u.
available.

= Land is being allocated free of cost.

Capital -Cost N

The total cost of Project is as given below:
F$

Building Purniture and Pixture 27,775

Plant and machinery 61,815

Working Capital }2 » 900
;

Total 102,490°




. o ctmnnd

I By

The detailes of cost are given in Anaexuce 2.7 Lo

In the costs have been included 108 toward
coatingency.

Building

The cost of coastruction for the building nas
been estimated at F§15/sq.ft.=?* _ . =

Purniture and Pixturzes

The cost of furniture and fixtures for offices
has been estimated at F $§ 5000. This is to’
providing tables, chaics, typewriter and other
office equipment for the unit.

Plant and Machinery

The cost of plant and machinery reguired for the
project has been estimated at P § 56,195.

Costs of Insurance, Ocean Preight, Installation,
local transportation in Fiji @ S8 of C & P price
have bDeen included in the above plant and
machinery costs. PFor devails rcefer Annoxuu'z. " .,

Ceatingency

Contingency of 108 of fixed assets nas baeen
provided to meet all the costs not listed and for
any increase in costs during tne isplesentation
of the project.




Iten Yo,  Requirement
Raw Material 4 months
Finished Goods 1 month
Cash . $2,000

No allowance is needed for accounts payable and receivable,

so0 all tramsactions are assmed to be for cash. Work in

-

progress is negligible,




8)

’ b)

(9]

@)

Source

of Runds

Details of financing of the project are given below:

A supplier's credit of F$40,000 is provided for
p:rchseofphntud-chincryby\-yof

deferred credit. The interest rate is 10% and the
loan is to be repaid over S years in equal
instalments of principel. The first repayment will
be at the end of year.

A development bank loan of F$25,000 is being taken as
long term loan for the construction of huilding and
provision of fixtures and fittings. The loan carries an
interest rate of 13%, and is repayable over 10 years in .
equal instalments of principal, startingat the end of
year 1. .

An overdraft of F$13,000 will be negotiated as a loan for
wrking capital, at 14% interest.

A sum of F$30,000 is to be provided as equity by
the Pramoter.

A susmary of capital costs and financing is given in
Amexure 3. .

Estimated tional Costs and Sales

Guidelines for computing operational costs and profitability are
listed below:

1Q.




Sales

Sales have been estimated at 60% capacity in first year, 70%
in second year and 80% thereafter, aml has been estimated
using an average price of tuttons of $2 per gross.

Raw Materials and Consumables

Faw Material and boxes costs for the unit have been given
in Section 6.

Utilities

Power

The electrical load for the entire unit has been estimated as
26KW. The annual energy consumed shall be 46,800 KWH at a cost
of F$7,370 per year.

Water

The water requirement for the entire unit has been estimated
e at 100 KL per year at an annual cost of F$4Q.

Repairs and Maintenance

The repairs and maintenance cost has been estimated as per details
given below:

11,




1st Yesr 2nd Year

On Plant and Machinery at

C§F price 1% 28

On building including 28 a8
Furniture § Fixture

The estimates for the first year are lower as the plant is new.

Salaries and Wages

A total of 9 persons inclusive of operations, Administrative
and Clerical Staff will be employed in the Unit. The anmual
wages inclusive of 20§ social benefits have been estimated
at F$41,760.

Administrative Overheads

The administrative overheads have been estimated at FJs,800
per year.

Depreciation

The following rates of depreciation have been applied:

12.




1st Year 2nd Year Omards

Building 10% 1.25%
Rurniture § Fixtures 30% 7%
Plant and Machinery 30% 7%

Contingency allowances should be included.

‘ Management Fee

It is envisaged that the Promoters shall appoint Management
Consultants to provide necessary assistance for the effective
management of the unit. The Consultants shall be paid 2%

of the Sales Turnover subject to a minimm F$10,000 as
Management Fee.

. Tax

Tax has been provided at the rate of 37.5% of profits.

13.




ANNEXURE § -

PLASTIC BUTTONS ONIT
ELECTRICAL LOAD AND POWER COSTS

(at 100%

S.No. Machine No.

1. Tabletting machine

-2 Compression moulding
machine

3. Heating Oven

4. Polishing Barrels

Total

Installed Load’

Say

Assuming diversity factor 0.8

Annual energy consumption

Energy cost per KWH

Annual energy cost

Capacity)

of Units Unit Load KW Total KW
1 5.0 5.0
1l 7.5 7.5
l 10.0 10.0
4 0.75 3.0
25.5
25.5 KW
26 KW

0.8 x 26 = 20.8 KW
46,800 KWH

P$ 0.1575
F $ 1,370

14.
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PLASTIC BOTTONMS ONIT

’ : ANNEXURE 2.
DETAILS OF COST OF PROJECT
I
i
|
!
]

Local Poreign Total P §
Building 20,250 - 20,250
Purniture & Pixtures 5,000 - 5,000
Sub-total 23,250 - . 25,250
" Plant and Macbinery - 37,000 37,000
Preight : - 4,450 4,450
Insurance - 670 670
Inland freight port b
clearing 2,075 - 2,075
Installation 4,500 7,500 12,000
Sub-total o 6,575 49,620 56,195
'Contingency 8,145 - 8,145
Total 39,970 49,620 89,590
Working Capital 12,500°

Total investment . 102,490




PLASTIC BUTTONS UNIT

SOURCE AND APPLICATION OF RINDS

APPLICATION AMOUNT
—_— mry
Building 20,250
Furniture § Fixtures 5,000
Plant and Machinery $6,195
Working Capital 12,900
Contingency 8,145
; TOTAL $102,490
SOURCE
Supplier's credit 40,000
Longer term loan for Building, Furniture 25000
§ Fixtures ’
Overdraft 13,000
Equity 30,000
TOTAL $108,000

16.

- et




UNIDO/CFTC

PACIFIC REGIONAL TRAINING SEMINAR
ON INDUSTRIAL PROJECT PREPARATION,
EVALUATION AND FINANCING

SUVA, FLI

Selected papers on social cost-benefit analysis.

-

Dariusaz K. Rossti




i ...

_INTRODUCTION TO SOCIAL COST-BENEFIT ANALYSIS

Profit is the best measure of micro-economic performsnce; it is alse
a measure of an entrepreneur’s gain qerivcd from s project. In s
perfectly functioning economy this ’ptofit equals the gain that the
society as a whole derives from a particular project. Profit catego:
is-sitictly associ-ated with the market, where products and services
are bought and sold. Moftunately markets do not function in a
perfect wvay and actual entr;pteneur's receipts and expenditures Go
not reflect social benefits and costs. It is so because a number of
factors intervene and destabilize in short or longer run the countr;
market relations. In such circusstances, it is always such easier tc
think of reasons why a system falls short of an ideal, than itads tc
devise one which is beitet.:/ Social cost benefit amalysis ( ) of

projects” impact is a way of dealing with economy”s imperfection.

Unlimited competition is not possible anymore. We observe nowadays
growing influence of monopolies of all kinds. They do functiom in
spite of governments® intervention in most countries. In consequenc
market distortions might become very serions. It makes traditional
micro-economic cost-benefit analysis a doubtful tool of the future
project”s impact. Prog:iss of coq'etition deterioration is irrever-
sible, economies of scale being one of its most important reasoms.
To be competitive, one has to reduce unit cost of produttion. Az the

stage of project preparation and implementation econoxies of scale

seem to be one of the important factors of cost reduction. .

In many cius, governments support monopolies as they are in a
stronger position toc face foteip_cmpetitim. As such they contribr

much more to the influ of.foteigi currencies. fhan muer ventures.

Social pol:.cy of tbe governmént is motbet dntortmg factor.
Covernments are responsible both for econo-u: pcrfomnce and for
populauon wvelfare (guuntees of -mmu. vage level, penuons, fre
health servu:e. free or subsidized education, basic goods price
control etc.). Such policies make miczro-economic profitability more

ambiguous, especially in price confrontation with_foreign competito

x/ J.M.D. Little, J.Mr. Mirrlees: Manual of Industrial Project Analysi

in Drveloping Countries, Vol. II ~ Socisl Cost Benefit Analysis, Pa
1968.




The last group of distortiag factors might be sssociated with
limited dimensions of national market. In case vhen a country .
follows policy of sutarchy, economic calculation might be heavily
distorted (cconouy bas to tolerate industries that would otherwise

be eliminated by foreign competition).’

Industrial project has a lifetime exceeding often 10-15 years.
Present distorted economic situation cannot serve as a unique basis
for a decision with future long-lasting cmequences; All such cases
demand degpet investigation and analysis from macro-economic point

of view.
7

Ve know how to measure costs and benefits at the enterprise level.
For s central decision maker (government) a notion of costs and

benefits is different. -

Under "perfect competitim” costs accouated for by a firm
measured also costs to socisty (rhere is full employment of re-
sources on market terms - resource prices reflect marginal producti-
vity of resources - wvage = ﬁrginal productivity of labour, interest
= discount rate of consumption). Tﬁere is no involuntary unemploycent
(the vorkers evaiuate vage ané leisure, if wage is too small, they
prefer leisure). These conditions in practice are not fulfilled.
Ezployment becomes a cost to a society. Similarly all the investmeat

outlays become costs to the central 'decision maker.

Benefits for a society -xght be weasured iz consumption or in-

vestmt. terms. They ugbt be also uptess«l in terms of distribution

polu:y. '.l'he\ goverment ught value ‘such more consuq)non (i.e.,

incomes co-m; from a project) of *people fonerly \me-ployed than

s~ -

owner”s proftts. o R -

Let"s take a standard 'for-nla of benef'it-cc;st ratio. It expresses

economic efficie-ncy. At the micro-level, the ratio of benefits to
costs might be improved by maximizing benefit's subject to constant
costs or by minimizing costs subject to constant benefits. For the
central decision msker choice is narrowed down to only one alter-

native-maximization of sociszl benefits or costs represent all the

national resources (latour + capitsl + natural resourcet).
Miniwization would mesn increase of unemployment snd {nefficient
allocation of productive resources. The central decision maker has
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to value external effects of project implementstion. For s firm

* .y ¢. ust mean a lot, if they are not included into costs or
into benefits category. For the government external effectc are
not indifferent. They wmight enter into costs category (negative
effects such as pollution or otber type of destruction of natural
environment) or into benefits u;eéoq (training of labour to be
employed in newly created productive facilities, housing facilitics
for vorkers or consequences of pt;ject'g implementation for the

development' of other industries in the country).

One may say the same about social and commercial value of
products. For entrepreneur product is a means to achieve profits.
Central decision uke.t‘-attaches different values to different
products and it has nothing to do with product”s prices. It i‘
vell known that some products are given higher socisl value than
the others, some get negative value for a society as a whole (just
to give a classical example of books and 1lcohol or cigacettes).
Social valuation of products, different than cost or market based

prices adds to the need for SCBA.

4. SCBA has to stress the role of the government as representative of
“social opinion”. A number of tasks can be ascribed to the
governnent. All these tasks might have distorting effects on prices
both of products and resources. It has to be dealt uxth at the

. pluu of econmc mlync of pto;ccts.

Buig government price distorting policies arz: .

- regulation of economic processes in order to ensure
macro-econcaic efficiency (optimsl allocaticn of.
/ resources from macro-economic point of view); -

- control of unemployment (cv}en libeul governments take
measures in favour of unenployed people for elcctoral
reuons)._.. ISR I

- pnce and va.c controls (netns of prcuwug level of
lim; of the populauon - gunrnnteeo mm-m vage,
"ndexation of vages, basic goods price contral)

~ sore equal distriburion of .incou than laiauz-hi'u

policy mieht . assure;
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~ protection of people against other productive activities
(legialgtion on effluents, air pollution, noise pollution,

offensive architecture etc.);

- protection of infant industries or protection of diling
national industries agsinst foreign competition, protection
against trade procedures used by conpeiitor: (considered

to be "illegal”™ in foreign trade practice).

S. Economic condition of the developing countries that make SCBA

analysis desirable:

- the desire to develop rapidly results in constant tendency
for demand to outrun supply;in consequence generally higher

rate of inflation is observed;

- traditionsl productive sectors (agricuftuie) are resistant
to changes - their supplies are lagging and growing demand

cannot be met (factor of price distortions);

- currency overvaluation and foreign exchange controls (most
governments prefer foreign exchange controls when there is
a constant need for devaluation due to higher inflation rate
than ¢lseuhetg);; .

-

T - non-perfect labout market (hnrgxnal productxvxty of labour
esoecxally in traditional agrxcultute xl often lover than

wage or consumption) 9n¢nplcy|ent and undere-ploynent'

- - E
e

- imperfect capxtal -arkcts (for ¢qnal rnsku dxfferent interest
rates because of ;overnnent interventxon, lonopolxstxc supply
_ of capital and marginal capital "frac market");

- importance of relatively large projects (incressing
considerably national productive capacities);

- protection of national industries (different industries

receive different degree of protection for no rstionmal

economic reasons);  C . . -

-

- often nonopol;stxc positxon on expott -arkers (thb only
- . ome or two products nccount:ng for -orc than 901 of all

export clrnin;s). PP
.f.\_~,,"’:'7':.-'.' ..‘. ' - k

Rl
7.
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~ deticiency of pational savings;

. - unequal distribution of wealth (political problea that-

involves also future economic growth).More equitable
distribution of narionsl product reduces country s potentia
savings'as poor population spends higher percentage of

income on consumption than better off ciasses;

- exaggerated role of project’s externalities.

6. Historical background

Theoretically the idea of what we call today social-cost benefit
analysis was first developed by a Frenchman Jules Dupuit in a
article published in 1944 "On the Measurment of the I;tility of
Public Works" kznglisb translation in International Economic Paper:
No 2/1952). ' .

Practically SCBA was applied first in developed economies. In the
USA back in 1930°s SCBA was used to study effects of public invest:
activity, especially ir the field of water resources development.
The idea behind this was that “these benefits, to w-homsoever they

may accrue, be in excess of the estimated costs".

SCEA was also used fer defe-nu planning during World War 11, road

) isprovements etc. Nowadays dcvelofnd economies do not need so much

SCBA as actual market parameters used for project profitability

calculations are not to-distant from (social) economic parmt'l
and they reflect telative scarcity of products and resources.
Moreover, the elements described under poiat 5 do not hold ir most
instances for developed economies. T
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NATIQY¥aL D3IJICTIVIS AXD PROJECT EVALUATION

. The developminz =roc2es as 2 process with multi-objectives :

~ economic odiactivae,

political c>jectivas,

social objez=ivas,

national securitr ohiectives,

ecological objestives,

2. Interrelationchis ¢I aatiomal development objectivesd :
- dynamism vs. horzony,

- conflict anc co~plementarity detween different objectives.

3. A strategy - within the nztiozal economy - for the liquidation of
underdeveloprens.
- transformation of the distorted economic structure,

- aims, means, orccecsses,

strategic ard tzciical cuestions, .
- consymption vs. invastments, =
- isolation (antzzenr) vs. integration with the world zcuaomy or a gruup

of countries.

4, Economic development wvievecd and assessed through differcut criterid

- material prozress,

e

the effect on rie distribu~ion of national and global wealch,

-~ the degree of s:tisZactinn of the basic needs by the bruadest masses.

5. The links bezween zationzl objectives and criteria for project evaluatic

-

6. The set of criteriz 2pnrezch (basic,additional and supplcmentary) vs.

application cf & <lnmgle, ualversal yardstiek,
7. No macro-efficiency witlout aicro-efficiency of the project.

8. Project’s iz 1ct o :the balance of payrents pnd international

competetiveness of tie nz2iional economy.

-




Materizl (A) and resoarce (3) Salances

Q)

Supply (Sourzes) I Jemand (Destination) D"

1. Output *. Consumption
1.1, Plar: "A" 2. Production inputs
1.2, Plaant "57 2.1, Plant A
1.3. Plan: "C¥ 2.2, Plant B
LN NI I B B N B J 2.3. Plantc
2. Decrease 3% Inc-iovier seseeceeanacrssonans
3. Investment .
3. Imporzs (wh2m D> € 3.1. Project K
3.2, Project L
3.3. Project M
4, Inventory increase
5. Exoorts (when S > D)
6. Reserves
(B)
Resource "y" ‘-
; Supply (8)” ~ Demand (D)
1. Domestic resources 1. Production
1.1, Plant A
: 1.2, Planc B
1.3. Plant C
2. Poreign resources 2. Investment
(vher D > S) 2.1, Project K

2.2, Project L
2.3. Project M

3. Export (when S > D)
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Type of region

Regional objective

Limitation to
national objective

In line with
national objective

(..Highly industrialized
region (industrial

complexes)

amres s iesem. 1ot - - ——

1.2,

‘.3.

Further indusctrial 1.1. A, (B), F(?)
development of the region '

‘on the basis of existing

infrastructure., Traditi{onal

orientation.

Protection of environment, 1.2. C, b, E, (B) 1.2. A, (8), (F)
restrictions on production

growth,

Reroustruction of the 1.3. F, A, (B) 1.3, C,D,E
industry, modification of

its structure.

2. Apvicultural region
of

B =12

low outpul/yiclds

2-2.

2.3-

Intenuification of
agricultaral production,

C e Em . Gme e e B e MmEm S n e G T b e S —— . o T - L ma—— L —— -

2.1. (R), ¢, (E),(F)

2.1.A, (B), D

Introduction of high

quality livenstock hreeding,

Intengification of agri- 2.2. ¢,(B),D,E,F

2.2, A, (B)
culture production and
iavestments in food

processing industry.

[odustciatization of the 2.3. D,E,(F), A 2.3. ¢, (B)
region (manufacturing

industry),

1.1. ¢, b, E, (B), F(?)
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1L N

Industrial~agricultural
region -‘vith a natural
basis for the development
of both industrial and
agricultural production

Development of induetry

Development of agriculture

.

, Intensification of

agriculture + food
processing industry

3."

3‘2.

3.3.

A, (B), D, (E), (F) 3.1.C, (B)

¢, (B)

c, B, D, E, (F)

3.2, A, (8), D,
(8), (F)

3.3. A

4.

Raw material-bearing areas

Development of processing
industry

Protection of environment,
restriction on production
growth

A, (B), (F),(E)

c, (p), (E), B

4.1. ¢, (8),(0),(B)

4.2. A, (3), (F)

5. Large cities and industrial-

-urban centres

5.2.

503.

Further development of the
region on the basis of
existing infrastructure

Limitation of excessive
expansion, deglomeration,
reconstruction of :
transportation network ate.

Reconatruction of the
industry, modification of
its structure

3.1,

5.2,

5:3.

F. A' (B)

-5.‘0 (B). C. D. !-

5.2. A

5.,3. ¢, D, K
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6. Region with tourlet - 6.1, Development of tourist industry 6.1, B, (C), (B),(F) 6.1. A, D
attraction: (construction of hotels, .
"different tourist facilities),
protection of nature, no air/water
polluting industry in the region.

6.2, Parallel industrialization of

. rhe region 6.2, A, D, (E) 6.2. ¢, (B)
7. Rugion providing 7.1, Development of suitable . 7.1. B, C, (E) 7.1. A, D
conditions for rest facilities (e.g. new water o
and medical trecatment intakes, sanatoria, etc,)

7.2. Parallel industrialization 7.2, A, D 7.2. ¢, (B)
of the region )

National objectivet :

A - Accelerated industrialization of the country, accelerated economic growth
B - More balanced, moderate economic growth., Deglomeration of industcy g
C - Fully consumption oriented strategy. Self-sufficiency in food productjon

4

Industrialization of umderdeveloped regions

More c¢qual income distributfon within the country ' \

1 ™ ©
[}

- Improveament of the situation in the balance of payments, strengthening of the international cowperetiveness
of the national economy :

with some reservations
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IXTRCDUCTION TO SHADCT PRICES
!

A good project is ome that collects étoductive resources into their
most useful arrargenmen:is. Aztentior to profitability, guided by financial
analysis alone, will 2oinz ocut the est configuration, if prices are right,
Market distortioms, extarral impact;, lopsided income distributiuns and
those dimensicns of welfare that elunde markets can create the gap between
the signals and incentives cf markers aad urgent demands of development.
This gap must de “ridzad by estimzting shadow prices that better reveal
priorities and tradecffs. f

That is why shadow prices are commrongly applied in all the methods of
project evaluation. Sozetimes, the syronymous names of "accounting pri"‘,

"social prices” or "cpportunity cost” (equivalent ¢ shadow price at nationa

level) are usec. _

The UNIDO hanchoc "Guide to Prac>ical Project 4opraisal, Social Benef.it-
Cost Analysis ir Develcping Countries' gives the :  owing definitions for
shadaé*ptices. Shacow price is defined as "a v implying a price that has
been derived from a co=plex mathematical mode., i,e. from linear programming
(see accounting price)”. Accounting price is ¢ ! as follows: "a term
often used syncnrmously with shadow price. The te.m "accounting” indicates .
that the price Is not a market price. Accour .g prices reflect, for example
the economic value of inputs and outputs as opposed to their financial or
market value. The acceumting price will depe.nd hesvily, on the unit of accoun

In linear progromming analysis the shadoans defined a‘s the increur.o
the value of the odjective function that results from that constraint being
relaxed by one unit. Only those constraints that are binding will have
positive shadew prices, siace those constraints with slack remaining will
4dd nothing tc the value of the objective function if increased further,

One could find shadow price of each constraint by expanding it by ome unit,

An alternative algebraic method of obtaining the shadow prices is to solve -

"dual®™ of the linezr srogramzing problem.

Assuming that an economic problem can be expressed in mathematical model
one cau obtain 2he shadow prices of the resources, defined as the increase

in welfare resulzing from any mariginal change in the availability of

‘commodities or Zactors of production. Thus, the process of shadow pricing

presupposes:
1) a wall-defined soc.:! welfare function (objective function), expressed
as mathematical - .-.:t of country’s objectives, so that the seriginal




changes can .t evaluated:

2) a precise uni:vstandinz oI constraints and policies that determine
countries devclooment, both now and in the future, and hence existing

or projected cizcunrtances in which the mariginal changes will oceur.

The method is presented in simplified model of a national economy, where
shadow prices refiect the scarcity of resources (see nuﬁcticnl example).
The problem fbt a real ecorecny or sector of economy is not so simple, It
is impossible to buiii a compreheasive model that would include all the
relevant econoric interrelations. Even if problems of data availability and
processing will no% arpear, the mode! will always be a simplification of
reality. It is impessidie “o conceive of complete and appropriate preferenc
and production fuactiors, comstraints etc. Usually the concept of welfare
is not clearly defined and constrain: can take various forms. As far as
constraints are cozcerred a serious problem which uncblel'iozical use of °
shadow prices arne2rs in case of relative excess of resources. The shadov
price is than zero and cen orly play an indicative role. Other evaluation
pfbceéures have o He used,

The simplest alternative for shadow pricing based on prograsming technigu
is to take over srice relationships observed in the market for similar items
or in markets for the same items in other countries. Such an approach, for
well-known ressons, can produce misleading result, similarily to shadow
prices from pretend-economy of simplified wathemathical wodel.

As a solution for the above =entioned shadow pricing problems UNIDO
“Guide for Practical ..." suggests the method which through different stages
of approximation, leads to a better allocation of resources thasn would have
resulted from the us2 of clearly éistorted market prices.

There are two othe” "shadow pricing” methodologies which are currently
in use:

a) Little~Mirrless meshod {revised OECD merhod)
b) Squire, Van der Tz zethod (World 3ank approach).
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t. In most developin: countries Zoreisn e.clhiange is moce vaiuvable than
indicated by tlc¢ ollizia. vete vl éxil.uage, i.e. domestic currency ie
undervaiued. Therselcve roslect” . nil -resent econdmic vaiue should Ye
adjusted by un wiprioprisie priica. Z.ch uait of foreign exchange

should be measusud In tems of Jozestic customers’ willingness to pav.

txamplé :

- import price i & pOTiic 6f wine 3 LIf = 1§ FFivottle

- e
1235

- official Tate 0 egoninz2 = 2

w
[
*

Hencd .cif cos: (Sorder :;rice) ia domestic currency of a bottle i‘
- domestic marzet clizria; svize p = 45 Rs/bottle..

We get additional 75 Rs oo each sottic. In ocher words - each unit of

foreign exchange, =2asurcd at tine officisl rar:, provides 1.5 unit
&

nmeasured in terms o domes:i: wiilingr.2ss to pay — the shadow price
of foreign exchar;z is !'.5 :izes nigher thawn the official one.

2. Methods of calculating sihacow excihzage rate (SER) :
a) ratio between cificial :xchangze razte (OER) and standard conversion
factor (SCF) :

——— (7}

SCo .

b)

SER = 0zR 2+ * Zi) * X+ Sy)
*

vherd : M - cif value imports
X = fob value c¢f exports

- Izport tax revenues

g
-

§_ = export suisidies

o

B
™
[ ]
(<]
t
(<))
”~
-
+
e
HHE]
KRB
]
(=]
]
»
™

erd = ARFE - acjustec rate cf Zorcizn exchange
J

b4 - vaive of visidle ané iavisible payments expressed
iz dozmaestic curriney ‘ ‘
B = vziuc el vizidle and iavisible receipts expressed

ip dpm. o4

.
-
o s m agyp

" a
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d) Bela Balass_"s zoilac {saTculzzion of zdjustment factor for fureign

exchaage = 57)

e, E(148) s 2a M (14T
s -L- hd - (3 L] 1 - ‘ .
[ SO <~— T‘
2, X, = J.n M,
‘T £ 71 T = 1
vhere :
e - elasticity of supply of foraign exchange
... - nx s -~
z axport
§ - expert sudsidies .
a, - elasticity of demand for imports
M. - ioports

Lo ]
'

i=oor% taxes :
AP is che premicm c~ Zorsizn exchange over the official rate (expresse

[4
as a percentc3e). A7 Ie ecual <o shadow exchange rate devided by the

official exchanrce rri- ~imes .y,
-~

- gl
AT = iy
| ey

e) UNIDO methoc of zalcuiztizz tha shedow srice of foreign exchange

-
A 2v
- ro oy s,
2 = £ -
S ¢4
-tq pTE=
-

vhere: -
P? - stadov price of foreign exchange
!i = frzcticon of Zoreisn enchange allocsted to the n;tha import
fon which cédizionzl foreign exchange made available by ch
srojecs is spanc)

S ’

Tota! egresni~ snev=alir value of the imported goods is thereforé :

r D )]

2. Pa P
~ = - . + £ d . n
S A e (e N T
'3 ?2 Pn

In UNIDO me=>2- the shadew pTice of foreign exchange i{s cilculated as ¢
veighted avorzzc of 2 ratios of domestic merket-clearing prices to ¢

prices cale.lo " 98ficial rvata of exchange.
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£) little-Mirrisae -ot™2d reprrsente the reverse approach - instead of

n

increasing tord- s nrices o the dazestic market leve! with the premi
(a¢justment Zaclor) on tie cffici:i exchange rate, domestic prices a

decreased I the Yorier jrices level by the conversion factor.
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SHADCW wACE CALCULATION

Most of the developing cuuntries {3.: -t and /jer under:
ezplovoent situation. At the sace tide there exisi sysrems ol vage
controls (zininim wages set by zovernsent or its agencics). Accordi:
t> the law of demand and supply on a cocpetitive market prices refi.
equilidrium situation of demand and supply. Wage is a price that thi

entgrprise has to pay for ladour.

Figure 1. ’ .

1

Point A on Fig. 1 is a point of full e:?}o'):ment on coumpeiitive tc.
(the enterpreneurs are willing to eoploy more workers, but for lowar
vages and the vorkers prefer leisure than vorking for less money) .
Miniows wage (CD) guaranteed by the authorities is higher than the

hypothetical "equilibrium wage” (othervise it would not be necessary
LY

~ set wage controls). There are different categories of labour. Some si

are scarce, others ar2 aboundant in a giver economy. Usually unskiilg

labour is aboundant and skilled labour is difficul: to find. Differes

demané and supply funcrions for particular skills needed by the deve:
loprent project point out to where the wage controls are aecessary (c
might be imposed). No wage coatrols for skilled labour (vhich is bez:
payed than unskilled labour) prove that this category of la'r.opx" is
ezployed on competitive terms. In any case the project would have o
pay the same wages under actual and hypotletical comperitive marke?
sitvation.

The wage status of aboundant unskilled labour is somewhat differes
Because of minimum wage guarantees this category of labour gets more
than it would be payed under free competirion. The cnicrpnneur (dev
lopment project) has to spend more on vages than under i:énpezitiq@ 8

| - L4
[}

|

| .
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consequently st_xffers. hypothetical losses. In order to assess these
losses cae has to determine the difference betwe:.. actual wage of
uaskilled labour and its'sh;dou version (corresponcing wiik the hy-
pothetical equilibrium). °

As ve know alrcady from the definition of shadov prices, the shadc

price of an aboundant factor of production has a zero value (tbe con-

tribution of marginal increment of labowr force to the value of pro-

duction in the situation of unemployment is zero - increase in labour
results only in the increase of unemploymsent, mot in productica Tesul

Theoretical assumption of zero price of labour cannot te accepted in

" - real hfe. Every human effort costs addnxml ‘energy spendxn;. ‘l'lpb'

energy soutce is food consumption. It is vell known that nthléets,

* minersete . have to consume more food than average consuners in order

. to be able to perfot-. Sane is tme for someone who is -\o; professxo-

nally active and starts working for 8 hours a day. Bis food tequxtene
incre:se souetmes conndenbly.

Another factor that can serve to detersine shadow wvage is the valu
nf Zoregone production due to the transfer of unemployed or \mderenpl
person from his pres.ent status to the project. It is abvious that a
person supported by his family contributes to some extent to the work
done b; other wmembers of the family. (it .is~true especially in agri--
culture and handxcnft) even if be or ghe is not fomlly uployul.

The existance of abmdanr. unskillel labour does not mean necess
thst labour is avnlable m desired quantxud project s site. ‘hluﬁ
of labour from areas \lhete 1: is abotmdant to projects ute corts mon
(very oft;n the workers migrate with vhole fmhes). Lo .

All the above mentioned elements determine the social cost of laba

.- (called also opportunity cost of labour or shadow wage).

" Shadov wage is a nationsl parmtet. "It means that the same (uniqu
shadow wage shOuld be used for the economc evaluation of all the
projects that undergo this procedure. In practice it is dxffn.ult 2
wmake sophisticated computatinns of. the shadow vage. As the matter of

fact, the vhole social-economic evaluation of projects is very sppro

. mative and very fine and tiu consuming cocputations give in most ca:

the results very close to thc proposed rough estimates.

"Cuide to Pucnnl Joo™ and othcr publications prcpou dxffcnnt
shortents to determine s shadov pricc of unskilled llboor
- the cgg:;ya}npc of 3 kilograms of grain per ‘fy" o '.

. o ; . Se——— g

-
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- - forgone pro&uction in agriculture (the. pay of rural market in slach
seuon - in abunce of other dats it comes agun to 3 kxlognns of

grnn per-day); - . .' : AT ._-'.-'. T

‘e N N

- 502 of the sinimue official wage.. L e N
m:g three different ntxutes nge very close nu-encal results,
It one undentmdo the 1‘0 of the shadow wage, it: ue-rsufhcxeatly

unsfactoty to adoyt certain pexcenta;e of the minimum vige as an

appromunon of the shadow vage. .
Topics for discussion (national cases) .-

The parnupants are asked to prepare -and think over the followmg

questions relative to “their - respecuve countries E v -

~ average wage by sectors; - . - c- ’ o

- market vage of unskilled workers; ST - . d R
- labour market (number of une-p..oyed and un—ciete-pioyeé); T

= transfer payments to uuenployed’- - e

=~ cost of transfer of labour -fto- ruul areas to pro;ect locauotr ’

- . -~

- coat of . trauung, IR . \",

- cost of duly subsnunce (pnee of banc supple crop),
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INCOME DISTRIBUTION OBJECTIVES

1. As pointed out at the earlier stages of Social Codt Benefit Analysis
income distribution is one of the ;memne_nt objecti;el. The
governsents tend to subordinate income distribution to two basic
Enrgets:. - .
- economic ;row\th
- more eqmuble distribution
of incomes among different groups of soc:.ety. Investaent pro;ects
appraisal has to take mto account govem-ent s pnonues vith

respect of income dxstnbutmn.

i
: :
' 2. Income dntnbunon ‘with respect to econouc grovth means that :aer
i .
e

ment prefers projects generating ln.het savings, as they contri
much wore tn development objectives rather than coumgptxon. Distri-
bution of benefits generated by a project over time is dealt.\nth at
Stage Three of the UNIDOs "Guide ‘to Practical Ptoject Appraisal':.

3. Distribution of benefits a-ong conte-porarxe: n snbjected of Stage
Four of the above nennoned U!IDO method. Thxs ob)eenve is to sooe
extént contradutory vxth ‘the first one. At this pomt .the guvernltﬁ
has to evaiuate hxgher consumption of the poor thu the incomes gom
to the rich people. Ambiguity of both income dutnbunon objectives

H . reflects neverthelen real choices that have to be ssde by tbe

: ,SWCMt- el T : S f%-‘. '

.- - e * -
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-
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- &, Stages Thtee and Pour of "wmo Method™ preseut the logieal deveep-

¥ amer

\ ment of Stages One and Tvo. The data tefleetm; ed)ut-enu to cash-

’

- - ~flow from Stage One and Tvo are surtmg pomt for inco.e flav ’_;-

- . ’,‘ ‘
aulysu. ?nce dutotum =sken into account at urlier sugee

-. | generate im:o-e dutnbutm as cupared to hypotbetml nt\utions

"of -a competitive ntket. hch edjut-eat, beipg’lgyml_ntical flov, -
Fic@cve s '-'11: the same time mcreues inco.es of one egeut .;a“”é.émm by tlu
' same value incomes of another (or meral) xnvolved egent. Por exlq

it vas proved at Stage One ‘that unskilled 1abour vu overpud.“the

difference between vhat the vorken ef!ecuvely ;ot nul what tbey
-+ =+ -—ghould have been paid is their bm{xt. It ie et the see’.ti-e"e 1o

Ao ae &
; - for the '!'Ojlct (under’. coqetitive eeono-y the )rOJeet mld‘ have &
! ' ' . '.. : m only a co-petiuve vne, lover than the of!i..iel liaim proteel
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Prior to Stage Three and Four UNIDO's "Guide ..." iatroduces Iaco

Flows Analysis necessary to assess project”s impact on savings an

equity objective. Income Flows Analysis consists on - ideatificat

of social groups involved in a project (practically all the socia

®acro groups are to sowme extent affected)

- attribution of gains (losses) resul:ing from the adjustments to
cash-flow to different identified social groups

- preparation of income flous data for the proposed procedure of
analysis (calculation of present valie of gains /losses/ of eact

social group in adjustment terms; see Table 12 in the “Guide ...

Knowing additional flows of incomes of different social groups one

can determine the savings of the respective groups. The sum of

resulring savings is NET PROJECT IMPACT ON SAVINGS.

Procedure for savings determinsticn: )

- marginal propensity to save (MPS) of each social group has to be
evaluated - it differs depending on the level of incomes (the ec

one earns, the more be can save out of additional income),

- additional incomes of social groups (sum of adjustwents going to
a particular agent) comnsidered as marginal incomes together with

the respective MPS deterwine the volume of savings.

Savings serving development objective have more value for the
government than NET PROJECT IMPACT ON SAVINGS. The valuc of saving:

under the circumstances of economic situation is determined by the

AFq

. ap
aF - JEC - MEC -y

s ;nx—-m-m:"

Economic meaning of the formula for - == annusl

_ consumption (MPC - Marginal Propensity to Consume ) out of msrginal

product of capital 0®c??) discounted by consumer rate of interest (Cl

minus rate at which marginal product of capital is reinvested and

creates additional flow of consumption. MPS, MPC and mpc?? might be

determined empirically. CRI is not know (it is different for differen

social groups). The "Cuide ...” suggests,instead of tryini-to evaluate

CRI, 3 wethod of weighced cslcuiation of A!’ taking into sccount

o different values of CRI. This procedure reflects interactive approsch
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into which both decision zakers at the top and analysts a: che b
are involved. The weights are not associated directly mth CRI, ¢t
vith projects impact on savings calculated Lut of the resulting :
Probabilities of acceptance of- a given adjustment are vught.s for
calculation of the expected value of AI-' . Adjustzent value for

savings is calculated by mltxphcauon of NET PROJE"'T IMPACT G
SAVINGS by the expected value of A!'

At Stage Four the govetnnent has to value the incomes of dxffere:u
social groups. The intuition says that incomes of the "poor™ are
more valuable than the incomes of the "rich". It has to be quanti-

fied. The "Cuide ..." suggests 2 method chat ~an be presented in 4
nuzber of steps:

- determination of the base. level of consumption (the level that
neither hu to be taxed nor subsxdxzed) Y

- calculauon of ratios of the base level of consumption to the

consumption level of social groups 1d¢u{:1fx¢d 3t Income Flows
Analysis,

- evaluation of the elasticicy of the marginal utilicy of income *

(by n-xlar pethod to the one used for calculazion of A!' ).

‘theo-ethod involves calculation of adjustmt factors for differen:
social groups

-

n -
n-(—i’—) -1 . formwo, 1,2 ®
b

vhere
b - base level of consumptios

'€ = consumption level of one of the social groups idencified
at the Income Flov Analysis .

- B .
and as 3 result-distribution sdjustment values. On this basis pro-
babilities are associsted with "a" values and expected "n"” value is
calculated. Expected "a” value is used for calculation of income

distribution sdjustaent values. ’ -

After Stage Three and Pour adjustment values are sdded to project
value st the preceding stage and IRR u calculated.
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&chievment of social
goals set by the government iavolves subjective Jjudgements. This pro-

cedure can be questionned, but on the other hand government social

policies are always to some extent subjeccive. Accepting or rejecting
project proposals on the grounds of social considerations,
@ent expresses its subjective preferences.

procedure "obiectivizes™ subjective approac

the govesn
That is vhy the proposed
@ as far as it is possible

It helps to use the same yardstick “to -easur::iipac: of different
projects on social policies i-pieucntation.

-

Y
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. 'Dealin; vith uncertaiu:y. . -
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UNCERTAINTY IN PROJECT SVALUATION

Cacertainty is linked ln.th every human acuv ty. It has to be take

into conuderauon also m project evaluation. ;

-~

Sources of uncertainty: © .

1. Changes in prices of most inputs and _opfputs”that enter iato a casl
-flovw table. For fzmncul amlysxs mportant 1s chut absolute
.nlue. For social cost-benefxt .analysis the relative pnces matter
Pnce changes might be causes by clunges in deund (supply) or by
. -odxfxgatmn of. ncrmonomc rel_atm =3 tesultmuu aev exclnrge

tate levels. . - "

2. Cha:"es i}_l technology: that are very probable in projecc"s life time

3. New cc_;nsunptit;n}pa_t.t;msf o ‘.

4. !{rojeét's cai;;c:itf ni'gh't :lxot be at;:ained.

S. At the -statting point ;o's.t-estilnates might oot be ;ixaét. - .

6. During project’s li.fe tim'politicil c'h_a'hges might occur that res.i
in differeat social c¢/b. analysis (different priorities for. a new

government) .

v

lbcertamty results in d:.fferent pe.rfomnce of the pto;ect than th
conclusions of the feaulnl:.ty study, wvhen actual results arz bettet

than foneeu. it constitutes addxuml gains fot the proJect Ho.

d;ngcms u the inverse utuanon, ic ught c&use a failure of the.
cntetpumuta. o . S ’ .

O ek R

- Suge of fzuancul aulysu (discussed carher)

rrojcct financial analynt hu differenz tools at his disposal -
bresk-even analysis and sensivity analysis. Practically ke assumes
the vorst potential outco‘es and evaluates wha€ happens with the’
ptOJcct under these un-ptiom. Tae entezpreneur: mvestmz his owm
.ouey prcfcts usually to stay on sifet grounds by auunmz ratber
Iudu: costs and lover uln nvcnuu.

- Stage of economic aulysil.
for econowic anslyst of no;cct, couuwa:ivc estimates are not so
:qottanc as in the !inn:hl unl"is. ctwcmum: a;mey aptoving

L | ’ [
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project: meels very re:listic estimates of future project’s activ:
The estimates should bSe unbiased. S:zial coct-behefit.qna}ysis d2)
vith economic amalvsis ard with social (d.sstxbutiunal) aspects of
prejest imslzmanzatics. The second clerent of project evaluation -
social ‘mpac- - depends on government”s poiicies «n distribution.

They aizht change over time, but they do influence pfoject apyrova
by the auzhcrities. Uncertainty ana!vsis of distribution aspects ol
proiect implementation is not able to give satisfactory and meanin,

ful resules. Economic part of SCBA needs other nethods to deal wicl
uncertain future.

Adopted procedure to :ireat uncertainty right be as fcllows:

1)

2)

3)
4)
5)

on
It
of

is

Identification of the key variables (with the bicgest lnpact on
project’s value or with the biggest possible variations) - for eco
nomic 2nalysis they might be: number of jobs created by the projec
$xport earnings, spencing on imports; )

Identification of pessible range of variation of the selected
vzriables;

Association with each vzriation of a likelihood of its octurence;
Calculation of the expected va'ues of variables;

Calculation of the analysis.

The above vroposed method could bSe zc;e or less complicated depenc
qualifications of the analyst. It can tcke a relatively simple f>::
requires however a good experience of experts evaluating probabili
occurence of the varistions. In order to simplify the analysis it

proposed to use a limited number of variations for each variable

(ex. optimistic, "realistic” and pessinistic).\!he probabilities might

vell be determined by a panel of eXxperts as a resuit of their

discussion.

Example:

”

The experts determined three versicns c¢i the productive capacity

utilization - optimistic 1002

"reatistic” ~ 60%
peszimiscie 402

Respective probabilizies ycre estimated at O 1, 0.6 and 0 3.

Expected value ('he most probable) is cnlculatod as follovs'




i W

‘e cm s cacame

0.t = 10

100 x

60 x C.6 = 2

40 = 0.3 = 12
8

Note: the crobaoilities have to sum up to 1.

Another way of dealing with uncertainty at the stage of economic

snalysis is-a.specific type of sensitivity analysis,In this method

first the Zmportant variables have to be ideatified. Then a proJect
analyst might proceed to analyse how sensible the preject is to the
rhanges of 2 selected variable (or variables), In consequence it .igl
ce critical zones that r?quire special supervision. Sensit.cy
--y8is does not diminish risks but it can point out to some measure
that can reduce risk by increasing costs (ex. constitucion of nece:sa
reserve of foreign cutteucy to offset fluctuations of export prices).

More elaborate probability znalysis has to be aade for larger, wore

complex prciects. In such cases succes or failure of the project migh

weight hecavily or national income.

*e




COMPRINENSIVE :I7HODS OF PROJECT EVALUATION

A project is sclectud in the first stage of its evaluiiion based ¢
profizability x';'a: ti.v eatcerprencur”s point of view. Cash flow of the
project is built un u::ed on market prices of inputs and outputs. All
the items incluéed ia it are directlv involved in the project itsei:.
The projects sclectod from private enterpreneur” s point of view guar:
optizal allocatios 5f resources only if market prices used for cilcu-
lations of preiitadility are based on true equilibriuz prices (refles
equilibrium betveen demand and supply for particular products and re-
sources). This condition is very rarely met in the developing countri
where distorted carkets make it impossible to assure optimal sllocati
o7 resocurces fro- -::ion’s view point. The governaents have to interv
in order 0 s:r. ::v¢ national econcry accordingly to what is “ration
There arc tv: 1:%.r o7 considerations having impact on the allocarion
of resouices :

1) cerrectict of investment decisions based on distorted prices;
2) taking intc acccunt government’s spcial policies for shaping up of

investmant structure. A

The first typ: oi approach sims at the recreation of the market
conditions of z hvpothetical froe cocpetition. Under these cenditiens
3 mew profitability calculations are miace. Set presecnt vajue of the
project is than expressed in economic categories (which are diiferent
thar financial er commercial values).

The sccond iyre o approach has a subjective character. It reflec:
government socizl policy (ex. more resources for education or bealth,
full employment pelicy, more equal distribution of income etc.). The
social considerations are hard to measure. They are different from on
country to anotker, they change ovir time, but do not follow any spec.
pattern. '

To evaluate an irvestment Jecision one has to take into account
possibly both points of view. 1t is not an easy task as it has to coml
several criteris ir cne logically constructed method. There are diffe
such methods, eack. one of them having advantages and inconveniences. '
reflect slso wajor trends in economic development st the moment they
were worked out.

The most popular methods of social-economic evalustion of investme:

projects are (in chronological order) :
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1) Iaz M.D. Liccle, Jazes A. Mirrices
¥anual of Industrial Project Analvsis iz Baveloping Countrias, Vel.
Social Costr Rerefit Anazlysis, 1968 (OECD)) - modified in 19... '
2) Partha Dasgupta, Stephen Marglin, Amarcra Sen
Guideiines for Project Evaluation, 1972 (WNIDO)
3) Lyn Squire, Herman G. van der Tah - ) .
Economic Analysis of Projects, 1975 (World Bank) .
4) John R. BHansen

Guide to Practical Project Appraisal. Social Berefit-Ccst Analysis
in Developing Countries. 1978 (UNIDO)

-

All these setheds recos=ead use of the shadov prices for all the
basu: itezs of project’s cash-‘lov. In this vay they try to find 2 com
deaominator in which the project comtrituzisn to pational eco:zoc-;- és 3
vhole might be expressed. '

Basix differences between these zmodels resuit froc differant assuc-
ptions m2le by the avthore. -
For (1) the cosocn denoumstor is public iazome (cal‘.ed social value);
For (2) it

For (3) it is "uncommitted public income™ (net socisl benefits = net

e u

s "aggregate consumption”;

efficiency benefits ~ net social cost of increased’private sect
consurprion); L .

For (4) "consumsption benefit? in the hands of people at the basic 1.1
of consuzmption”.

Another feature differenciating the models is the question of curren
in which a denominator (numéraire) is expressed. For {1) and (3) it is
convertible c'urrency'. for (2) and (&) .t is domestic currency. Conseque
the question arrises of l\ov'to €stimste the relatfve .value of domestica
produced goods. All the methods use sipilar sotions. In general all the

products are put into two categories: 'traded goods ‘and non-traded goods

" (in foreign trade). For traded goods (l), (3) and (4) recommend.the use

of border prices - cif for imports and fob for expcrts to set proper p»r
relations. Method (1) proposes for price rati> estimation "willingness
of the consuner to pay” and berder prices Jor traded goods.

Methods (1) and (3) qonuquencly to the use of comvertisle currenzy

"and border prices for traded goods deflate the value of non-traded good

v
[ (Il
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to cheir dordrr :guivalent. Ther use for tlis purpose Standard Coavers

factor .

o O fofficial exchange rate)

)

SCF -
Se: isnadcs exchaage Tate)

Methods (2) =n2Z (L) use shadow e;tchange cate to express the values
of imporcs z=d 2-:ports to nazioral econozy (for respective entries of
project’s cash Ilow). Similar procedure is used for other tradable go
that are not =c>:ally traded. Nor tradable’s prices are evaluated in
pethods (2) 2nd {4) 57 "willingness of the consumers to pay" or by a «
of production ir (4) depénding oa the cztegory of product.

Approach zo labour inputs: all the methods use shadow prics of un-
skilled labour. Soce,ex. (1), give diZferent nsmes for ic: Accounting,
Marginal Produczivity of Lzbour etc.

It is difficult tc make all the calculaticas in one step. The pro-
cedure of graduz! improvement of calculaticas leadi:;g finally to the
" statement ¢ ecotoric profitsbilizy "can be traced on the exaople cof
the URIDO”s "Gu=ile to Practicai Project Appraisal®™.

This metod Is composed cf several i)b.ases:

1) AMdjustrents to cash-flow (in order to eliminate market price dis-

tortions); °
2) Mjustmerc to cash-flow (real value of foreign exchange is taken

into account); ’
3) Income fiowv z:'.a‘.;'sis;

4) Mjustmert fcr che vzlue of savings;
$) Adjustrent fcr zhe iaceme distribution;

6) Qualitative aspects of project implementation.

The first two phuces censtituze economic evaluation of the project
After the aciustments are made, new internal rates of return are cal-
culated and servc Zor comparisons with interest rates (capital market
social etc.’}. '

The following pliases take inzo account what often seems difficult
be measured. Phase ) supplies necessary data for phase 4 and 5. Phase
gives opportunicy to corplete the evaluation by other important aspec
of project’s contribution to netional objectives implemenctation,

The conternts of the phases of proiect evsluation:




Shase
LA

- dentificazizs 3% the iteme I~ D2 223usted Zor price Zistortions

(zradadle, =zzdod, nen-tradadla, ace traiad goods);

- Evalustion of the abeve items cenzent Zo Ye adjusted (prizes of pra-
ducts and rescuTces, especially unskilled ladour);

shadow price )

———————r——

marxet price and adjustme

- Estimetion ci ccaversion factors ( CF =
" factors (AF = CF - 1);

= Calculaticn of adjustments 0 cesh flows;

- Calculation of orelimirar; tdius:e‘d present value;
- Caleuiation ¢f the IRR,

Phase 2

- Bvaluation of the foreig~ exchange content of different cash flo.t
- Calculation of shadow exchange rste;

- Calculatior of conversion and sdjustrent factors
CF = Shadov CExchecnge Rite
0ff:cial Excnange nate

AT = CF - i3
- Calculaticn of adiustx:eace o cash-flows:
- Calculatiorn of adjusted cash-flows (Preliminary sdjusted present val
adjusted for foreign exchange);
- Calculation of the IRR.

Phase 3

- Anslysis cf ali the adjustments to cash-flows; ’ .

- 1dentification of social groups benefiting or losing in consequencs
of project implezentation (rtojeéc, Rest of Private Sector, Goverrmu
Vorkers, Coasvmers, Poreign);

- Attridbution of gains (losses) resulting from the adjustments to cas!
_~flows to different socisl groups iderzified above;

-’Calcuhcio:'. cs net present valus (NPV) of gains (losses) of each so

group expressed in adjustment terms,

Phase &

- Ve have to evzluate what part cf consumption gains is saved., Addici
incomes are parcly spent and partly saved, Marginal propensity to s
(¥®S) det:ruinres the part of additional income that is saved, It va

from one social group to snother. Preser MPS™ have to be attributer




- 3%

to social groups identified urnder Phase 3;

- Savings of each group have to bde calculated. The sug of resulting
- . .

saviugs is NET PROJECT IMPACT OF “SAVINCS;
- . - Calculation of sdiustment factor for savings

ap
; . ap . JEC - , -

- % rI-ws apc?P T )

vhere . s -

MPC - marginal propensity to consume (MPC = | — MP?)
Cweec?? - wmargiz2] productivity of capital )
CRI -~ consucer s rate of interest.

MPC, MPS, e’ are known.

'A!'s is to bte calculated f;r_éiff_ezent values of CRI that is u.nknwn-
‘. Probabilities of adoption of an adjustwent factor have ‘to be evaluzted
and the experted value of AF‘ shcrld be determined (also called '_‘I_best
. estizate®™) - il .
. i AFg = Z“s(i) ¢ [us(il; .

= The adjustoent vaiue for savings is calculated as net project impact

on savings x AF ;-

s
- - New IRR is calculated. *

’

- Income distribution determined in Phase 3 is evaluated according to '1

. its importance to the central planner; ~

. —— - .

: : - -Income distribucion veights r_eflecfing_ social preferences should be

. ” calculated: ’ . e -

- base ievel of consuzption (that is neither taxed nor subsidized)
is to be deternined, ) . . '
- ratios of base level to the ccnsumption of a given social group

are established,

- elasticity of the marginal utility of income "n" ‘is calculated by

a trial and error sethod;

= Adjustment factor for incg.e discribution is determined .
n
: - (%Y - 4; '

. . N - -
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- Iacome Jiscribution adiustsents are calcclated 3ad project’s adjuste

value for incooe distribution;

- Project’s 1BR after adjusicents is calculated.

Piuse&

The adjustwents of other nature (then the ones considered in"Phases

1 - 5) sight de taker into accsunt. These adjustments ut‘lect governae

> policies with respect to for example:
- Regional develcpment; )
- Use of scarce resources (petroleum); )
- Creation of cev jobs; '
- Izdustrializaticn policies; . .
- Secroral industrial policy; )
. - Polluticn: cenizol etc.
. -
i .
; .
{f - ’
\ -
i - .
|
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