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1. OIJECTIV"ES OF 'l'BE SDmWl 

a) Dnelopmnt <l>Jecti•e 

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

b) I..ediate Objective 

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

2. BACKGROUND TO THE SEKnwt 

One of the major constraints for industrial develop11e11~ is the shortage 
of well-studied industrial projects. It is, therefore, necessary that a 
nucleus of Govenment officials be trained in the techniques of project pre
paration, evaluation and financing. 

The Cbairll8D of the Working Group on Industry of the ~ :.mnwealth Beads 
of Government Regional Meeting (CBOGRM) during his visit tc. URIDO Headquarters 
from 25 - 28 February 1985, requested UNIDO's assistance to organize jointly with 
the CBOGRM Working Group on Industry a three-week training progrmnme to f aai
liarize the member countries' staff with the methods and techniques of project 
preparation and evaluation and with the use of ca11puterized financial analysis 
and sensitivity analysis. 

3. PREPARATI<1' FOR 111E SEKIIWl 

I visited Vienna for briefing on 23 and 24 June. This enabled me to f•i
liarize myself with the background to the seminar, to prepare and agree a draft 
course progr~ with the backstopping officer, and to c~llect some teaching 
.. terials from URIDO's (ilea. I was able to 8Uppl...at UNIDO'~ teaching aaterials 
with a considerable ..,unt of uterials fr011 ay ovn filtes, which proved very 
useful for the cour11e. 

UMIDO issued invitation to tht= governments of the r~gion to nominate parti
cipants, and recruited a project te• assisting of the following: 

Richard Kitchen 
Olavi Heinonen 
Donald McLeod 
Dariun Rosati 

(Financial Analyst and Teaa Leader) 
(Market Analyst) 
(Industrial Engineer) 
(Industrial Economist) 



I 
i 11 

- 2 -

The CollllOINealth Fund for Technical Cooperation (crrt) vaa responsible 
for prod.din& local facilities ill Fiji. ancl arranged for the Economc Develop
MDt loard (lbl) to act U the local counterpart 81•CJ· The CF'IC ,._tnated 
the two i>Articipanta for the Kaldbe Islands. vhich i8 outside the Pacific 
region• and 1JIIDO paid for their travel. The CPTC also noaina ted a :-esource 
person for the course. Mr. V.K. Dar. 

ArrangeMnts were ude to bold the course at the Fiji Campus of the Uni
versity of the South Pacific (USP) • in the Departaent of the Social and 
Adainistrative Studies. 

4. C<llTEHT OP 'l'BE SDmWl 

'Die intended .odulea • and t:lme allowed for thea. wre as follows: 

Modules Time Allowed 

I. Outline of Project Dewlopment Cycle 5% 

11. Market Analysis and Plant capacity 15% 

Ill. Technical Analysis 20% 

IV. F~cial Analysis 35% 

v. Econoa:lc Analysis 15% 

VI. Eleaents of Investwent Pr0110tion and 
Project laplementation 10% 

This outline vas adhered to u accurately aa the exigencies of course 
progr-ing allows. See Annex 1 for the detailed course programme. 

• 

5. TBE COUISI PARTICIPAllTS • Although places vert available fot 20 participanu, in the event only 
16 attended. This vu the only slightly disappointing aspect of the coune. 
It can readily be explained by the liaited professional staff resources of 
80Kle countries in the area, coupled with the relatively large nuaber of training 
seainars offered, although this appears to be the first in industrial project 
plam.ing. There is clearly a liait to extent tut gnenmenu can releue 
staff for traiuing and it seem tbat the supply of training opportunities exceeds 
effective deaand. 

The quality, enthusias2 and 11Dtivation of the participants was very good 
throughout, and as a group they were a pleasure to teach. I believe that the 
group vas u good as one can realbtically hope for froa this region. A list 
of the participants is atuched u Annex 2. 

I 11 I 
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6. tBE CCIU>UCT OF THE COOISE 

the cour•e vent very AOntbly, vbich can be attributed tu c~t.at 
of tu lecturers and of tbe apportin& •taff. Ve bad excellent •upport 
f ram D>B in the person of lupeni Tuiloma, and the USP through its M•ta••tra
tive Manager, David Burness, 11et all our varied requests for help prOllptly 
and cheerfully. Ve were provided with good teaching and office facilities, 
good secretarial help, good catering. and help with all the ainor require.en ts 
which inevitably arise in a training course. Ve received excellent support 
froa the 111100 SIDFA, Ivan Contreras, ~hroughout the course, and fr• 1111DO's 
backstopping officer, Marek Iul.czyclti. 

Ve were able to adhere to the original progr- with only ainor changes. 
The quality of the teaching of the URIDO lecturers vu very good, and._ 
designed two new teaching packages, one on the development of tiaber resources 
for housing (technical and aarketing aspects) and a second on a plastic button 
project (financial analysis). Marek ltulczycki also visited the seminar and was 
able to contribute a two-hour lecture on Cmt:FAR, UlllDO' s C011puter Hodel for 
Feasibility Analysis anci Reporting, 

A feature of tbe seminar vas the high degree of comdtllellt and co-operation 
shown by all the 111100 lecturers, and I should like to express my persoaal gra
titude to .., colleagues for .alting .., job as tea• leader very easy. 

7. ASSESSMDIT OF THE SEMDWl 

This seminar. the first of its type in the region, was a grut success. 
The quality of the participants and the lecturers was good, and the course vent 
81100thly. We unaged to teach six hours a day without undue strain on lecturers 
or pardcipants. It would perhaps have been preferable to bold a four-week 
seainar. as UlllDO usually doa, and we had to deal with S09k subjects a little 
superficially, and to oait others. However, giftll the difficulty that govern
ments have in releasing staff, it was probably wise to hold the course for three 
weeks only. 

• 8. PUTUllE PROSPECTS 

There is clearly a kePri interest in industrial develop11ent in the Pacific 
region. Of necesaity, industries in llDSt countries will be 8'111811 or agro-baaed. 
On the basis of the success of thb course, I can recomaend that UNIDO should 
attempt to 11ake 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. ID view 
of the interest of the Econollic Developllellt Institute (EDI) of the Worlcl Banlt 
in holding courses in Project Planning and Hanage.ent in conjunction with the 
Institute to Social and Administrative Studies at the USP,, there ia dearly a 
need for the ut!IOO and EDI to eo-operate to ensure that their courae:J are com
plementary rather than coapetitive 
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I.ecturers 

• 

Times 

Session 

• 1 

2 

3 

4 

s 

8.30 -

Richard Kitchen 

V.IC. Dar 

Olavi Heincnen 

Marek Kulcz.ycki 

Donald Jt:Lec.d 

Dariusz Rosati 

lU.15 

Coffee 

10.30 - 11.30 

11.30 - 12.30 

Lunch 

:i.oo - ·z41s 

Tea 

1..30 - 3.;30 



·-.:..-..,-: .... ~..:.-·- -~~-~ - ~------ .. ---------------

Day 

Monday 
7 .July 

_Tuesday 
8 .July 

Wedn6sday 
9 .July 

TRAINn«i SiJ.tnwt JN ntlJS11llAL PRlJF£f PREPARATl<l41 S'AWATl<lf 

NI> FDWCR«i 

1llEEl I 

Session Code - Subject Lecturer 

l Opening Ceremony 
2 Intro Course OUUine: The Project Cycle 

ud the UHIDO Manual ll. litcl".en 

3 Intro Bational, Sectoral L"ld Project 
PlannincJ: Objectives R. ltitchen 

4 Intro Introduction to ara Industrial R. Ut~hen 
Developm.ent Project 

s Project IdentiLication o. Beinoneu 

l ) Market Analysis: Data Requirements 
2 ) M and sources o. Heinonen 
3 ) 

4 ) 
T Technical Analysis D. McLeod 

5 } 

l ) 

2 l T Technical An&ly5iS D. McLeod 
3 ) 

• 

4 ) 
M Market An6lysis: De9and Porecasti.nq o. Heinonen • 

5 ) 

Thursday 
10 J'uly 

Friday 
11 July 

Saturday a.a. 

l 
2 
3 

4 
5 

1 
2 
3 

4 
5 

) 
) M 
) 

T 

T 

M 

Barket Analysis: De9and Forecastinq o. Heinonen 

Technical Analysis D. McLeod 

Small Scale Industries: Indian ~rience B.~. o.&r 

Technical Analysis 

Market Analysis: Demand Forecastinq o. Hei1.onen 

Study V'bits 



Session Code 

l 

2 ) F 

llOnday 3 ) 

14 July 
4 ) 

F 
s ) 

• l ) 

2 ) F 
Tue.Uy 3 ) 

15 July 
4 } 

F 
5 ) 

l 

2 F 
WedMisd.ay 

3 16 July 
4 ) 

F s ) 

e 
l ) 

2 ) F 

Thursday 3 ) 

17 July 
4 } 

s ) E 

l ) 

2 ) t; 
Friday 3 ) 

18 July 
4 
s ! 

Week II 

Subject 

Compounding uMI Discounting 

Discounted C&sh Flow: llPV and IRR 

DcF Exercises 

:"roject Accounting: B/S, P/L and 
Cash Flow 

Policy and Ccaplaints 

C&sh Flow Exercises 

Introduction to COIFAll 

Cash Flow Exercises 

.. ..: ...... ~ 
~i~ J;~.~·t .. Beaifit ADGl!tsis 

Q:>•~..!.f .~ital~Capital Structure 
Iaflatioa aad Project Planning 

Study ·fisits ··.·: 

'' 
' 
'' 

... ., . 

Lecturer 

R. Kitchen 

a. Kitchen 

a. Kitchen 

a. Kitchen 

V.K. Dar 

a. Xitcben 

M. ltulczycki 

a. Kitchen 

D. .;--~. 

I; litdler. 

· I. litdieD 



WE£I Ill 

Dar Session Code Su•ject Lecturer 

1 I Introduction to laplemeotation/ 
Discussion of •isits D McLeocl 

2 I The Marketing Plan 0 Reinoneft 

3 UIUDO's Work in the Pacific I Contreras 

lloodaJ 
21 July 4 ~ 

Social Cost Benefit Aul.pis : D Rosati 
s 111IDO/IDCIS 

1 

~ 
Social Cost Beaefit Aaal.Jsis : 

2 E D Rosati 
3 

UllIDO Guidel.iaes 

TuesdaJ • 22 July 4 ) I &pll!lientation D McLeod 
5 ) E Social Cost Beaefit Aulysis D losati 

1 i Social Cost Benefit .Analysis . 
2 E 

. D losati 
3 

llational Par.-eters ... Shadow Prices 

Wednesday 
23 July 4 

~ 
Implementation Planning - V I Dar/D McLeod E 

5 Constraints 

1 

~ 
I.pleaentation PlanoiD& -

2 I 
3 

letvorlt Analysis D McLeod 

Thursday 
24 July 4 ) E Social Cost Benefit Aaa!Jsis . • . 

s-r, D Rosati 

5 ) I Panel Disc1lseioa ' ' Dar/D McLeod D Rosati 

1 

~ 
Course Enluation and leriev 

2 I Cloaing Ceremony 
D KcLeocl 

3 

f riday 
25 July 4 

~ FREE 
5 
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NAME (in full) 

1. L\P"'I VUIBAU 

2. AUEQ' R\'fill 

3. MIClfAEL Br\ITIA 

4. mm~'&\ 

5. NARI KI (AtmJ 

6. 'Imm"J.llA 
tA1KR) 

7. ~lUIPD 

8. lNAICEA L\UV,\l 

9. &flJNE UllTA 

' ' 

EIOllAL SDtI•AI Oii IlllUSTIIAL PIOJECT 

PIEPARATIOll, EVALUATION AND nNAllCINC 

UST OF PArl'ICIPAlfTS 

CXXJNTRY FULL ADDRFSS 

FIJI EconOllic Developaent 
Ba!rd of Fiji 
lst Floer. Yelop lbise 
POlbxZIB 
Suva, Fiji 

Papa New Department of Trade aJi 
Winm L...tustty 

p 0 Wu-dstri.p. :eipd 
Papua New Guinea 

Papua New Department of. Trade aJi 
~ Imus-...ry 

p 0 !erdstrip. ~g2r.i 
Papua ~ Guinea 

Yinliltu Department of. Industry 
Ba< 31 
Peet Yila0 V;natu 

Wihati teti.mal I.am Board 
P 0 lbx D. Jmri...ki 
Republic « lirtbati 

lirlbati Hin.i.str! « Trade. 
Iniusa-1 & labour 
p 0 Bax fR. BairiJci 
Tara&, tiribati 

West.rm ~Blritof 
s-. 

Western --POb12l2 
Aoia \iestenl Sams . . 

Cod< Is. (.ode I.s1.nls D!Yel.opient 
Bm1k 
PO b 113 
Rare>U11p. QxX Is1nls 

T~ TCl1ffl D!"W!J1.-nr .._. 
POU126 
:tJcu, alofa 
Tmga. 

' ' 

'' ' ' " ' ' ' 

315988 FJ 235:: 

Th\:52 JNIEy1£ 
mun 

Ulm ~ 
N:l°•'XE 
213100 

U"1J VaCov 
1(){.(). Ml 

21291 -

'ZIC/fl QnJ24 
'IED.\I 

ZR»l -

29341 IC 6DI> 

21-m 11.V&\'Z 
(IO£ ?nT 
21-595) 

I 

' I ' 

' ' ' ' ' "I ' 
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1WtE (ill full) - <XXJNTIY FULL ADDRESS TELF.PllOIE TEl.U 

10. Ml1I SlMMJl Tqa ltinisuy « labour. 21-8 -ea-rce & lniustries, ' [ljcu' alofa 
Bax uo. Tqa 

ll. ~ES ~ t:CXr.lI So1m:n HiAistry « rra:e. 211!.0 P..l'l.S 
Islands o ce & ln:lustry Ext. 6 BJ (63U 

BarGZ 
lbWn 
Soi..n Is1mds 

12. ANDRE'' NEMAIA Solomon Foreign In~estment 23015 PRIMUS 
Islands Di•ision HQ 663, 

P 0 Box GI 
Honiara 
Solomon Islands 

13. VIJAY I CHARA.tf Fiji ttinistry « Fanc:mit, Office: 
~ P.lawting & 211£{8 -
TOlrisl 
Gow11J1Bte im.ldings fbz: 
Suva, Fiji l!Lm 

14. 11USSAIN MANIIFAN Mlldi\-es Minisw.-: cf Trade ad JT..i> 1i0i6 
Jnlustries 1RADOO ~ 
Mlle, leplhlic of 
MWl:i.ws 

15. l99JI. 9fAml1 ltlldiws Ministry <1 PlnUng cnl 2818 Tl076 
~ 1RADJNDI Mlle, lepiblic « 

I MWl:i.ws. -
16. UBa T\Jll.CM\ Fiji bmic~ 31..S'B FJ 2355 

. - . - . . . bid . - . .. .,..-, ......... . ~ . . 
POBmzm 
Gove It~ IW 

• Suva. Fiji 
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lNdW ....... 19Ml1-G1 

THE REGIONAL SEMINAR 
ON INDUSTRIAL PRQ.JECT PREPARATION. 
EVALuATION ANQ FINANCING 

~A Introduction: Market studv 

•look fol' thir.gs you C8'W10t ... 

1. Elements of IMl'k8ting 
Marlalts 
Produc&s 
"8thads 
People r-. 
Money 

2.Marketin9, growth am profitability 
Growth factors 
Productivity 
Cost tectors 

3J1arket research - a lftBn89811Blt tool 

4. dlat to study 

5. Intelligence and creativity 

Production no problem 
The "1PfQdictable customer 
Covar WOUl" risk 
Be salactive, prioritize 
A.rt no 9dance 

Look outside 
~and middlemen 
~tors 

JnnoveUon and tasting 
Vour lmics can be wrong 
Qum1tlty \IS quality 
S8gMnteUon 

lllatch and listen 
Do the vaaa. cleaier act 
Vour l'8588l'Ch can be worthless spending 

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

• 

• 



' ; 

1 

• 

~ I I I 

SYNDICATE EXERCISES 

P1ARKETING 

1. Structural changes and product opportunities in the Fimish grocery mrkats 
( Marker reports 45183. 1-2.4/85) 

2 HCM to forecast and promote Nordic assist.anal to the Region? 
(Yearbook of NS.pages 273. 2111-286) 

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

5 
4. Finnish Forest lndutries: Implications of Structural Changes 
from 1960 to 1990 
SUnmary 1985 

S. Analyse factors influencing level and development of 
paper consunption in different countries 
(SUmlaries. PGvrv> 

6. Analysis without data 
(Paper clips etc.) 

, 



tlffiD SBONNl 1916-07-CJB 

o. Heinarim/Dlta r.onectian 
lnformtion/Nemprint Markets 

1. External Secondary smrces 

F.AO SUJVe)'S ml forecasts 

OBI> dito 
National/Regimal/Intematicnal statistics 

Producers' assn reports an pulp/paper 

Reports issued by financial institutions 

Expert htlletins and reports 

Olstms 1eports 

Books, magazines (PPI) 

lhiversity studies, seminars and seminar reports 

Public and private seminars, ccnferences 

2, Ertemal Primary Sources 

Qmsultants' reports 
Syndicated research projects 

Ccnpany observations/surveys 

&"pert' s interviews 
Incpires into newspaper r:hlishers' internal and 

External sout~es 
Canpany transactions with aistaners, suppliers, etc. 

• 
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1986-07-0S 

o. IEnoB 

1. am be measured reliably only if you define the mrket 

as a group of end-users/mmmers with c~ 

characteristics, e.g., Mexican newspaper (moming

evening) publishers. 

2. Cm-relates positively with return of investment. 

3. Influences the leaming CUJVe and reduces the cost:, 

4. 

e.g. 

pndct:ian 

mrbting 

dist:rihltian 

adlllinistrat. ion cwerhead 

Increases the nte of profit and { 

S. Increases the cost of R & D. 

receivables 
inventoT')' turnover .. 

6. Is positively influenced by balance between cpality, price 

and non•price cmpetitive .asures. 
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UlllO/CF!C 

PACIFIC llCI~ DlllllC: SllUll 11 IIDUSTlllt. 

P&OJ&CT PllP&l&TIOI I &Y&LUlTIOI llD ~IlllCIIG -

lltthods •f Market Ana lpf s 

:DI object fs to tdatifJ Clle t,JlleS of product needed flt tile •rkets under 
a.stdtnt1on, conditions faflllftble for sales, ud future estfates. Thfs 
lecture will be c011Cerned botla with •rkets fQr a ~ities. and. 
anufactured gDOfls. ~fch a.-. lftely to be qu1te different. 

- lie will ta 1k Bout: (l) IMm .nets (2) export .nets. 

1. Loca 1 Markets 

lleeds (1) to estf•te current •rtet size, price, quality required. loatior. of 
. •rbt, distribution. _ 

(b) to esti•te future mrtet sfze, f~ture prices, future sales. 

An fntemal urket for any good ts lftely tc; hl~e 1 llUlber of 
chlracterist1cs which dtstfngufsh it from export mrtets. There is likely to be 

• · protaction fra. fllpOrts (i.e. autside a.petf tfon). S•les my be svaranteed to 
Ule local •rketing board, at 1greed prices. Distribution •Y be provided by the 
llll"ket1ng board. There •Y be other monopoly· buyers wflo will enur into long
tenl contracts, e.g. textile llflls, food processing and cunfng. 

Future trends fn the loca 1 •rtet sf ze wt 11, fn genera 1, depend on: 

• population growth, 
• f ncme per ._ad grdifth, 
- fllCOlle elastfcf ties of dllllnd 
- price changes price elasticities and cross elutfcf ties of dellancl. 
- tlae developmnt of cons-r industries. 
- the develo.-nt of tastes and the daand for ampetfng goods. 

2. Overseas Martets 

la general, these will be C01petftive, with •111 buyers and sellers. One wuid 
wnt to look first of all at tlle wrld •rket, f .e. •rbt size, yrowth trends, 
prtces and price trends, and also at the supply side. Subsequent y fndfvtclual 
•ruts of promise can be f cMntiffed and e.u.tnecl fn greater detai 1. 

Tw tJpes of •rket can be tdlntfffed. wll organised c1111adfty •ri..ets (e.g. 
coffee. cocoa, tin, sugar, etc.) and those .tlose sales are •de direct to 
eons ... rs, (e.g. iron ore, bul•s, pineapples). The latter, wfth long ta,. 
contracts, may offer ICllle stlbflf\y fn future sales although the exfstence of 
futures •rk•ts fn sw non-perfslalbl• c11111Ddftfes cu enable producers to 

· stabtlfse thlfr prices, for a 111r at. lust. ' 
I • I I 

I 11 I II 

' 
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. 
Future sales in oversas •rtets ~ he1Yil7 on •rld CCl c>dity trends. and 
arteting and pnmti-1 arrangmeats. · De deg1ee of r·ist in 1 project based 
Oii oversas sales is .a hi~r tllM tn a project based on hNe •rket sales. 

3. lndustnal Products 

For industrial goods uport •rkets will generally be competitive. but 
speci~l arrangements •1 be mre prevalent than with ..:~ities. Such 
special arr~ts -.r include sub-contracting of mmponents ( eg in the 
electronics industry). sales •de under a licensing arrangement or long 
te,. contract s.les of selli-processed_llinerals. Again. home •rtets will 
frequentT7 b.e much less competitive. oftea characterised by few (perhaps only 
one) manufacturers 11111 protection from illlpOl"ts. For intermediate goods. 
there my be ff!W or a single •r· Such dalracteristics are of rit&l 
tmpwtance in usessi .. futuft sales possibilities. and the nature of the 
•rtet in questi• -t be thoroughlJ lllderstood before .._,demand and 
sales forecasts can be ade. 

e 4. lllrtet Research 

Essentially •rtet research consists of the collection and analysis of data. 
This •Y be divided tnto tw types. 

(1) fJu!ntfbtive Data. Statistfcal item such as produc;tion. txports. imports. 
pnce dita neea to be obtained. and forecasts •de. In mny cases published 
data will not be available, and attempts will have to be ade to collect it 
by visiting producers and traders. Usually, the procedures are fairly 
strafghtfon:ard, at least for industrial raarket research. For consmer 
..,.ket research, 5111pling techniques ay be needed. witll relatively large 
IUlbers of cons111er interviews. Organizing the wrk, structuring the 
questionnaire and interpreting the results 111y be quite involved. and it is 
generally advisable to use a specialist agency for such wort. For 'rei1able 
surveys in the· Ult about 1500 interviews are needed. Then ORe can state that 
tllere is a :>s: probability that the results obtained are accurate to within 
+ SS. -

(b) Qualitative Data._ This ts generally the 110st difficult to get right. It ~ 
concerned with obtltning 1nformtion allcut the quality of the products 
degrees of C011Pttttion, import and export regulations. design requiremnts 
(e.g. ladies' hancl>ags should have clasps rather than buckles in same 
countries). consumer attitudes and preferences. Government regulations 
affecting the good (e.g. licensing, health regulations, etc.). Perhaps the 
most important considerations are the •thods of distribution and marketing, 
especially if the arket is competitive. 

When analysing the above data. there is one g()lden rule to remember: 

FRAG1£NT THE MARKET. 

5. Oistributi on and Marketing 

Distribution system depend upon the product and upon the country. but 
a 1 ternatfve 11ethods are: · 

- direct sales to final users 
- sales on •dim and long-te,.. cont:"'acts to final users 
- sales through tifholly-owned distributton·substdiaries 
- sales to •tddle •n (e.,g. wholesalers) 
- df,stribution through agents who receive comwhstons. 
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It ts t11PGrtut also to tnaw Ue teNS of sales. let&tlers' lftd •lesalers' 
-aart-c.ps, agents• comtssions .ad"lllftdltng costs all help to dete,.i• ex-factory 
prt~s. (llb(!lesalers and ageats cu also provide much valuable •rtlt 1ftfOrMtton, 
• a continuing basts.) Oecistoas •st also be •de on who to appoint as agents 
or •lesalers. and- tM term on wbtch they should be appoTntecl (e.g. exclusive 
or ..-uclus1we). It ts often aecessary to fPIUire into the financtal position 
of agents. to assess tlte1r reltll>iltty. 

Adftrtistng is a functt• -.ich should frequently he undertaken in 
collaboration with dtstrtbuton. They can adrise on the use of ile•H• such as papers, 
mgutnes, hoardings. radto. ctnem and telev'iston. ud tt will oftea be appropriate 
to Hiik the dtstributor•s - wttls tbe producer's ..._ (or brand ->· 

OtMr t11pOrtant aspects of anettng strategy are the level of the •rtet to 
ata at. the pricing poltctes (e.g. lleavy discounts), tbe selection of a suitable 
brud ,..., servicing and part-exchange arnnge•ents and collaborattan with 
producers of a.plaent&ry goods. 

5. Trends in Dalncl 

It ts 111POrtant to get an illPf'eSsion of demnd trends over ti• for 1 product 
before starting to •lte .daand forecasts. Sa. are illustrated below 

ne..nd Delllnd 

ti• 

I II 

life 
---,- -- "tjcle 

' ' 
' 
' 
' ,life 
cycle 

elf cal 

time 
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1.. eons.er Market lesearda 

lllrtet s.aN!ys are scmti•s requfre4fon the p1'esent •rket characteristics 
-4 future prospects for consmer goods. This appH~s •in11 to i10n-durl.b1es. 
Much information cam be obtained f ... household budget surve,s. although 
they are oftlll out of date. Manufacturers of such goods (e.g. chocolates) 
.., conduct s111ple surveys to test conramr reaction to a product. This 
can be done b7 givtag out free 5111Ples and asking consmersqu\!stions such 
as: 

Do you hke it? 
11111 you buy it? 
What price would you pq for tt? 
Do JOU like tile pacbgt ng? ' 
Is it too big/too 511111? "'•t chocolates do you buy nowt 
lthat type of reun outlet do JOU use (e.g. comer staop/ 
supenartet/..,ltiple reuiler/other)? 

and so on. 

Such questfonaaires .eel to be carefully structured and an ippropriate 
s111ple selected. Slllpling is a sophisticated statistical technique. Essential' 
w can select S111Ple sizes so that w an cakulate: 

(a) 681 confidence li•its (one standard error) 

(b) 9SS confidence li•its (tM> standard" errors) 

(c) 99.71 confidence lf•its (three standard errors) 

The second is usually dlosen. We then say that •the 951 confidence limfts 
· for the population p are X ! 0.10 (say). An interesting •thod of test 
•rketing used in the UK is to market a new product in c: region covered by 
one CGlllerdal television station. The products are advertised on TY in 
that area and distributed in that area only. On the basis of regional sales 
a decision is then taken on whether or not to •go national•. · 
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P&CIPIC llCIOllAL Tlllllle:.ClllI,lll II IlllSTlllL 
plOJ&C"l PUPlllTIOI, IYlL8lTIOI Al• fllllCllC 

1. .!!!11UUUC1"1• . 

2. 

!!!!._ ...... 8th."!!!!, 

TM ltut• et •J ee•11_.c attatl• la tile praeace • _. ., .. ~ ,...1. w1ao wt•• to - tits- ,_. 'tlaeir -
,.,_.. - w•• - ... • u. otlaer aw. ol ,...1. no 
,rodDCe _. ..a anll•l• tllbp tlaat do 9ot ocnr 
uurallJ - ...,.,IDI. la • --'•19 •lt.att•. ___.. 
.. t ... t t-, ... i 1tJ ""1111 a.. 1roa -..uen. ~ 
part1•• ..._p .. ..., for poda. la tlda relatlaulalp. 
bport•t .-•tt•• ue: 

"Wlaat do camwr• wUJa to baJ?" 
"9ow mcJa Of ... tldDI rill u., nat to ..,.,.. 

"Da't f.cton affect tJae cJaolce of aat 'to 1tUJ ad lllOw mcll?" 

!MM an ._.le ... i1 .. • tll• cma-r et•. ...le •••U•• 
• tlle ...,uer •t• ue: 

"Dat do nppllen ri•ll to ,rCMblce ... offer to cm• in?" 

.... .a of •acla tMas •111 ...,u.en ...- ...s.i.•l•r' 

"Wlaat f-=tora affect ~ .. cltoice of wlaat to .... lJ, _. ._ mcll?" 

ltace •awll•n •• .-r• ._ toptlter to met ._. otnr'• 
fUpoM• '1 eacla..pq .... _. ~, tlle ,nee of aood9 1• a 
... ic pan ol tlae ..-.1 .. for U..ir eaclnp. 8"' it 1• alao a 
• .., lmport•t fM'tW (it.t ., - _ ... t .. ..i, _, affectl .. 
wlaat 1• cma-.1, •d ltow _., ud aat 1• nppll•, ad llow 
mcJa. To _._•tad t1a .. tlt••p .. wt look at (1) • w at• 
tlae ltelaarioar of tll• MJ•r• of ..... for eaumpti• - eat .. 
call ISllAllD (2) tlle .. ltanoar of tM Rppli•n of u..e poda -
IUPPL! - ud (3) iM Nl"J illpol'tat COMecti .. factor of ftJC:Z. 

l8llAJID 

Ja eftl'JUJ la...,., tlle ·~ ... 1-• ,.._ .• ,, 'u.at' • 'wd' 
for a pod or Mntc• .,.. ..., •l•••t 1~•11 to bdicat• 
a de•ln for tltat eaardUJ. la tecllaica.'. 1.._,., ...... , of ••t .. a.i~.,u.a. e.a et .... ...,. ... 1.-.. ••-•t• attacll 
a ,.ntnl• --- u ti..._••• ... : u. .Ull••N of 
wwn to pw .. ~ Cwllia ••,..H•t• ,..._lal elatm • 
!.!!£ ..... ud Mnl ... ) ·-tile_. W .-vi• la .... u •. 
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la pnctlee tJle _. Dt ad 1• _.. u a Aort:llad ref_.... to two 
diattllet lawt nlate4 ce.cept•: tint, ta.. -t of a pod or ..nee 
~•n ~ woald ua to ~ dartas s st ... period at a apectfled 
price ad. "CODdlJ. U. acllledal• of _.u tllat .. tld~ ;Mt 
coaamera would 11k• to bU7 at a ra.. of pM•ibl• price• (all otlaer 
factora U.. pria beba ....... cautaat). 

Dr ad will c"nae owr ti•: tlle .--& tm·•dlld will a1wt alwa7a 
--.. 1a n..-- to a cJa-ae ill priee ad mq do ao 4111ite ..,t-*17. 
'Ille •nrcl l1Clll•d91• will alao a-. 1a reapcmae to ..... 1la .C.rl7tas 
factora, wlaicla an collectlwl7 kaon u tlle caedlti .. of .._,.,._ 

C..tdertas lint Ue nlatlca bet.... &lie momat ......... ad U. price 
canal oltMn&tl• coaftrm tllat tlle ho an laftnel7 related; tM 
,wouat ......... fall• u priee rs. ... , ad rlHa u price falla. Till• 
18 1atld.t1w1~ --.tom •iw, u tM price of •• ca1Eg.dtt7 r1 ... , otlaer 
camadttl .. ~ relniwl7 claaapno ad ~ JIOft attr•tiw, nil• 
._. people _, ao 1-..r be •1• to afford to .._ tile c ad1t7, or 
certatal7 110t • lnlCla of it. 

'Dae relati-.:.S.p bet .... th• deaand f• a ccn aicllt7 and 1U prla an be 
e:.preHed la a dnnd 8daedula nlcll 81aow• 'CM waat ~t people are 
wlllias to bUJ at different price.,. 'Dae .._IUld •clledale ca be llluatrated 
P'•plaicall7 b/ a dellaDd CVTe. T•l• 1 ad Pl pre 1 allow bos ti. deaand 
for bu joma.,• froa a rillap 81pt upeDd OD tlae fare• cbarpd. 

Table 1: A r.mc lclaedule for a. Joanaer• 

Fare to tile Citr 
<•.-•> 

Bmber of .JoV1M1• .... 

20 
11 
10 

I 

40 
II 
70 
15 

Plpn 1: A .,._..ear... tor Bua Jounez• 

=~o:!.: r- --------,D~ 
( .. /lripl H ~ - - - - - - _: - ~ 

' . 
i ·, 

10 i - - - - - - - - ~ - _· .... 
i ' ·, ·, 
' I 

: L.--------D-
40 II 70 .. 100 

• 

' 
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A d•• ... aaedlale ..... a ....... c.rw lDe tla.ta ...i. applJ' •lJ' to oae 
Ht of •utc coadltloaa. Cla••• ta ll• lllMMmta ~r• are wllUas 
to •a,. at .. ,. partlcalar price are attr1••~9bl• to cllaaaea ln tbe UllderlJ'lDS 
coedi tt .. of deuDd. na at •acll price coeamen an •llllDJ .... ~~ IMl7 · 
80M tllu pnnoua11. thia la referred to u aa iacreue la d-and. 
It la npnaeated srapblcally •J' a alaift of tla• •lllole 4-ad cur" to tlae 
rlpt. 

Tile moat iaportuat factor• l•adlas to * cllaDae la deaaDd aT"e cJaaDae• ID 
laco..•. taatea Uld tIM pricea of other aooda. Clause• 1A population 
are ao.eti .. s separately 1dent1f1.rd, tbou&b thi• factor 1• usually 
llipificaat ODlJ ID tbe lOD& nm. 

(1) Inca.ea: Por aoat pod8 &Dd ••rri~•. deaaDd .£ncreuea wt to 
riallls lacome• u people are able to ccm .... more of tbe tblasa 
tbey eaJov. ID tlae bu fare• example. aa lace.ea riae. 90n people 
would find 1t poaaible to traftl to town and acme would ao aore 
OfteD. 

(11) Taatea: Tb• level of de•aud •111 YU')' wltb Q.apa in consiaer 
preference• ud atti tudea. Th••• ••1 be a aatter of epbe .. ral 
fubioa, such aa at7lea of clothinc aad popular auaic, or ~f 
deep-seated social trenda. aucb.. u ate• froa tile ~ins of tbe 
popu~atioa or increuinc freedoa of wo.en. 

(iii) le• Products: A• new conauaption possibilities bec011e available 
ccmauaers ••J sbift expenditure to theae thine-. When electricity 
ce111es to tbe 'rillap, people aay spend lesa CJD bua journeys so u 
to bave lip.tins and radios. 

(iv) 

3. 

The Prices of Other Goods: Tbe level of deaand for • sincle 
c09ll0dity is influenced by fluctuations in tbe price of other 
1ooch, especially those that are close substitutes for, or co91>le•nts 
to, the Sood in ciuestion. Deaud increases •itb a rise in tbe price 
of subatitutes or people aritch to their prodact and falls with a ri .. 
ia tlae price of ca.plementa. If bua fares are raised aoae traveller• 
will ••itcb to the trains, but if the price of food riaea, fewer 
journey• .. , be aade by baa or by train. 

SUPPLY 

lconoaiat• use tbe tera '•upply' ia a aanner ualocoua to tbeir use 
of tbe word 'deaand' • It aay be uaed aa a •bortbaDd expreaaioa for 
tbe aaount that producer• would like to produce and sell over a 
defined period at a apeclfled price, or it ••J be used to refer to 
tbe s~bedule of aaount• that producers would like to •ell over a 
ranee of price• (all factors otber tban price bein1 assumed coaataot~. 
Asa in, supply in botb aen•e• can chance over tiae. The aaount 
supplied i• uauallJ reaponatve to cb&D&•J ia price and producers' 
•illinsness to ' 11 at all price• aay Yary •itb cbans•• in tbe 
coaditioaa of auppl7. 

Tbe relationship betweea price and tbe aount supplied 1• alaoat 
•lw•J• poaitive. The biper tbe price, tbe larpr tbe aaouat that 
producers would like to ••11. Tbis 1• •1a1a iatuitiYely ob'riou•, 
ia tbat tbe bisber tbe price, tbe 110re profitable productioa and 
•ale i• to tbe producer. 
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TM UHDU tllat pl'Odacen WCMlld like to Hll at UUenet price• ca 
M Ht oat la tile fora of a acla1ftle UMI t• •clallllale ca M repreHated 
srapla1ca11J ~ a nppl~ nne. fte ..net tor lft1a ca M aaed for 
111uuatl•. Tule I UNI npn a.._•• ta. ..,.1, of vua la a 
... u ..net al .. t depeDd • tile ..-ice obtalaed. 

Table 2: l!ftlJ Sclae4hale for Grala 

Price of Grata 
(hpeea/tUo) 

O.IO 
1.00 

1.20 

l.ff 

lupplz of Grala lty P'anen 
<Baca> 

IOO 

IOO 

1000 

1200 

Pipe 2: 8appl1 Curve for Grain 

Price of 
Grala (la/kilo) 1.401-------

1.20 ,.- - - - - - - - -
t 

1.00 
/ 

.80 
~ -
! 

_,.I 

--~,,,.,,..-, , ........ ; : 
I 

600 800 
. 

Suppl1 of Grain (Bas•> 

1000 
---> 

1200 

8 

Cbup• iD Cb• aouat• tbat producer. are willins to Hll at all price 
levels are attributabla to ch1Dpa in the underl1in1 CODdiUODa of aupplf. 

· 'lbeD at eacb price prGducera ue rilliD& to ••11 •n tba previoual1, thi• 
1a known •• u 1Dcreue 1D auppl7. It ii repre•ented papbically by 
a 1hitt of the •bole auppl7 curve to tbe risbt. Tile .01t iaportant factors 
leadins to a c:Jaua• in 1upply are chnp• in techDolog, cbans•• in tbe 
price of input•, cbuae1 in tbe price of other cOlllllOditie1 ud cbaase• in 
the aoall of producer• • 

• 

• 
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co Ted!Mlog: ~ca ta ~loO.., _.. it ~1• to 
.... ~ ... ·n11111ce u. wt ot ,r1dlnti• ... tlMl•r s..,,.,.. protlt .aqlu. 

· ........ J11'od9Hn to lacn- ~ --u ..,,u .. at all 
,..ton • .,.. -wne 19 -ltk•lF to • .,, ..... I' campetltiw 
~u ... 

(11) Price• of lapau: If 'tM price• of i.,.._ l'l•. coeu of Jil'G .. Ctl• 
rt.. ud profl t aarpu are redace4. av1a1 pl'Odacen leu •111111& 
to •upplJ at all price•. .._etl• 1a tlte price of laputa 1 .... to 
u lacnued•WilU ...... to npplF. 

(lU) Price• ot Otlter Ca•adltl• tlaat tM •n .. can ooald nppl1: If U. 
price• of otller pods ri•• pl'o•cen .., nltcla tJaeir nt1oarce• 
iato tM productl• ot U.0.- oder pod8, U.ret.J ndactq tlte 
•11pplJ of tla• sood la .-tl•. 

U•> Goal8 of Producen: PrcMlacen uw coawatlaaally .. ._.._.I' 
•uket caadltloea to ltaw tlle llala obJectiw of profit MSiai•atl•. 
Otller objeetiw• are feut•l• ...... ir1cal •twdi .. now tltat ... 
productt• orpai•att-. b'N otllar ob.jectt..... 81ICla u ••r'"'••tl• 
ot sro•• rewaue or ..net •bare. A dlup ot proacttr ,oai. fnm 
protlt •u1•i•atloa to nw•- or market 8ltare ..Uu•atloa coald 
lead to :lacreued wllliap••• to .napplJ at all price lewl•. A 
•lailar ettect woald uuall7 h expected to follow a trU8fer trcm 
priYate to public owner•hip. 

4 • PRICE di> !QVILIB8111f 

Tile relatloa•llip bet-..n deaalld aacl price i• 19Mrall1 that, u 
price iacreue•, t... ..,_t pvchued fall8. n. deaead CUl'Te 
•lopn donwaru to t... rtp.t. BDt •applJ won. tlae otlaer ••1 · 
u price !acre ... •, 80 dr»e• tlle 118011Dt p:rwided. 'nae 911Ppl1 Clll'ft 

•lope• !f!•rd8 to tai. risbt. 

lotll cauaer• ud nppli•r• _.t IJa tile ..net to acJaaaae poda aad 
80D97. 9ow do tbe two relate, m4 Jaow doe8 tile price becme esteblt•la•d 
tJaat rill applJ for a certaia period? 

JI la Jt08•ibl• to pat tbe a11ppl1 •clledale ad Ula dea4lld acla•dal• 
tor a ca•od:l tJ toptller la a teble ud to pat tlM two cv..• 1a oae 
diaana. Por t... Fai• •11ppl1 napl• 4Sed UOY9, tlae dnud 
aclledul• mt pt be: 

Table 3: Deaud Sclledul• tor Grata 

Price of Grain 

Cb/kilo) 

O.IO 

1.00 

1.20 

1.40 

1200 

1100 

1000 

900 

I 111 
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'De .-1tt• of ..... 1, Ull •••_, la tlte pua wlreC cu ._ -- h9 
ftpn I. At a pl• et a. 1.• tile .-utl• -..11 .. _. • =111111 
an nit .... llala ta wla&t la -... u • 9'1111lk'l• •lt11&U•. lotll 
•1111Pll_.. _. ...-n an la8fin •1~ tlaat ..-Ut7 at tMt fd•, ao 
tU• -.c-• u. .... u11tr1• prt• -~ ta • t•••••cr tor t11e price to 
aow _.7 frm tUa lewl ao 1aaa u aotla1q elM cllaqu. 

Price of 1.to 
~ (a.Jkilo) 

1.ao 

1.00 

.......... 

' 

800 IOO 1000 1100 1200 

• 

If producen tried to produce 1200 •eca ud to •ll it at b 1. to, •17 900 
would l»e aold, •o Mzt U• producer• would IP'09 l•••. But if 1111ppliera • 
proclaced 900 l»ap ud offend .It for aale, ~would find ~at tbef could 
••11 it for b 1.40 ud tt •oald baw ..._ profitable to aupply aon. 
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PACIFIC llGIOWlL TllllIIG Slllilll II llDUSTIIlL 
PIOJECT PllP&llTIOI, IY&LllTIOI llD Pll&ICIIG 

Sea.me Slutidtl• 

~ .ce ·-ic Caacepta la Da s•. 811pplf _. Price Detemlaatl•' a.tlu.t 
tile ... le teatare8 ol t .... ---•••· ad t.acated .., • -.111Ua.rt• price 
.... t ... UTi..S at ........ ~ .... titl•., .... aftl~ at-~ tbe .., ...... •o lb ma _, ..... Altenatlwl7 ~- factan .., 
alter ao --* un ~ ~17 .-ut7 of a .... .., ~-p, ntle O'&Mr 
fstan Gat lafl.._. Ge d•nd for it .., al9o cllaae· .... • tile• price• 
Md •••title• cJaap la :nlat:l• to eac-. ~ AaMClated --... ta 
nriablff of Satenn to ec.amata an tntcall7 w...S Sa tar. of 
SLU'J'lCJTID. Si.ace proj"t plmi .. ilnolwa .i-t•a ...... i-. period 
...a •lace tile facwra iatlwiq ._ ..... ..,1, ad price ue me to 
9817 ta tJae 1-s te~, project pl .... n •--to .. tsalllar wttll 1lutlclt7 
cmcept8. 

ftl COliCSPT or SLilTICl'l'r 

SluticltJ 1• tM ratio of tM propostt--1 .._..Sa U. wal• of w 
ft:l'ialtl• iut t• wociated wtt• a pwa p11tDl'tloaal e•eae ia mot~ e ..n•ie. · 
••• t,,.s of a.use ecae•tc elant.ctt7 an of ,...,.ai Smponaace to 
project plennl•I· 

1. hioe 'eluttcltJ of dnUd • I claap ta ,_ui1 deauded of • pod 
S c1a..,. la ,nee of tllat pod 

2. Jacw eluticit7 of deaaad •I claup 1• 911!!'tlt1 ........ of• I!!' 
S aaap ta tac- of people '"'11•1 1 t 

J. Cr•• eluUcltJ of deaud • J!la!!p ta •-'UtJ ..._. .. of a 1ooc1 
S c....,. ta ,..1cc of ...ua.r pod 

(Tlais is ot tatnnt •lJ nea tller ~Jin aood is a 
aabatitate or ..,1_.tU'J pod) 

4. Price eluticltJ of nn11 • I aup ta npplt ot a IOOd 
~ cua,. ta ,..see ot tut pod 
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C..Mer iM al.,. of tile folloebl two •• ,. cvwa. 

(l) 

'D 
~-~ 

.......... 
6P -. 

D 

6P <i4 

la till• eue, tile ..-tlt7 
•••11•11 claa... ~ a lar .. 
.__t witll a nlatlwl1 -11 
a.ap la ,na.. 

(U) I- -~\ 
6P ! . ·. 

-. - -

l <6W 

I 

' 

D 

law.. a., tile .... ttt7 ......... 
dwa1 • ~ a mll -t wttla a 
nlatiwl1 larp cJaaap la pria. • 

Clearl71 tM nlatiw cllaap8 ta price mad ..-ntt7 tr ccfoc1 depnd apoa 
ta. 8llape of tile d....S carYe. ftia aa M ...., ... aaU...ticallT u 
foll-.: -

Price 

Jlot• ilaat Ji refl.n• tile abape of tile ... .., cane. 
6P ' 

>! reter• to tbe poiat oa tla• deaad nne Ir• wlaicll tJae -uunaat ot 
Q •use i• ..... 

nere are two ditfenat -•nn• of tlae price eluticitJ ot -.... • 

(1) st tlae price cJaaas•• are lu1e, tlae arc eluticU1 of deaud ta toad 
(2) it tlae price cJaus•• are ••11, tlae i!i'at eluucu1 ot deaud 1• foUDd. 

!!c price elHti-.:tty of 41!!!!! fte tipre below Sllutrate• tbe •UaaUoa 
wn Cll• uo price eluticH1 ot ..._. 1• calnlated. 

• 

• 
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Price 
,l _ 

ll'C e l1sticit1 

p 

\ D 
. I 

o .. • 
llUlatity 

la Ole cue• 6 ca <4b-4b> le tpl.te lU'll. • le 6<P1-P2>. 8at aat •al ... 
of P ud ca .-ald .. ..-? 'Ille ens.de of Sp will .. '1dte Gftereat 1f w 
w JI! tJau if .. w P3. Cc 1 • pr.alee 1• to w .... ...,. (1.e. lat...Uate) 
.al•• or ..... ca •u: 

·•1•'2 ••• 6Q • 
• 2 

.-o-+--Q2-
2 

'n. arc elutlcttr calcalated la tld• war 1• aa • ...._. elutlcttr .. tweea 
two po1Dt• • tlM •••Dd can.. or-. ,.nciNlJ' , .. elutlcitJ' at Ille md-potat 
of a cllord betusea 'ho polate • 

• Point pric;e elasticity of demand 

Graphically, the point price elasticity of delland at any particular point 
along a linear delland line is •asured by the ratio of (i) the part of the 
de•nd line bitwen the y (price) 11fs and the particular point chosen (F) 
and (ii) the part of the demnd line between the-(x('guantity) axis and . 
the particular point chosen (F). _In the figure ~low this the point pr1ce 
elasticity of delllnd is measured by calculating~ 

Price 

nt ty 



I I 

ft• triee elMtlcitJ of •• n• will ~ tram - ,.1at to ...u.er al-a tile 
.. wm« cmw. &t ~ a1111-.wat ot DI UM• ••• -d arw Ge ,nee eluttcttr 
et •nnd I• 9'-1 to -1'i: at ,.Uta...._ uaat ald-polat t .. ..,S.e:e •lutlcttr 
et dws.,. ls SN-'-~ - _. ~ ~ iaftaltf; 7-d at '°lats Mlow 
ta. 8141-,.olat ~ ,rtee eluttettr of ••=« ls 1 ... U. - _. t..U ton.rda 
..ro. 

llo'te ~t 'tile price elut1e1tJ of di e1 ls a1wa79 aeptlft, Mt ~ eollftatlaa 
tile .... tlw alp 1• oft- a.ltted. 

" 
Price ~.tJ~p·l 1 

0 Ep • 0 .._ ____________ _:.::....:.---

Quantity 
.-

ftve distinct forllS of price elasticity of demand can be distinguised:-

De•nd i: said to be I ID 
l!rfectly inelastic 

- - - '"ce I . ,, 
Ep • o· 

Quantity 

> O<Ep<l Demand is said to be 
·inelastic Pri 

Qu~ntity 

Quantity demanded does 
not change. as price 
~nges. 

Quantity demanded chan9e! 
by a smaller proportion 
than does price. 



-.. 

• 

• 

-

Dea:aM is said to 
be ela::tic 

Price 

I 

Demand f s saf d to 
be perfectly elastic 

Price • -

Quantity 

• . . 

Quantity 

" 

) 

Quantity .__. chan~s 
by exactly the s-:ie prop
ortion •~ does pn~ • 

Ouantity deminded chinge~ 
by a larger ~rtion 
than does pnce. 

Purchasers I!"! wf 11 i ng 
to buy all quantities 
available at one 
partic~lar price level 
but none at an even 
sli91itlY hisner price. 



Pi---~--,.;'"";;.'..:-:a.-.. -~-..................... _~.- -- - -·=· ....... -- ·- - -~-------

• 

'be prbdpl•• tll•trated ,_..la nlatl• to tM prloe eladtcttr of 
t11 t -..Ir to u. ~- t,,.. of elaatlcttJ. wtu wart•l• --- • 
Ge - altent. 

la prKttce. t .. price eluUct tJ of II••• .. la ---117 eatt.aW -tac 
repeul• aalpta to caltltrata two altenatlw .. aatloaa: 

(l) Q ...... (for lbMI' n-lattaeftl .. ) 
(ll) 1oc Q •• + • loS • (for cvriltaear nlatl•aldpa) 

la (l) ne price elaattcttr or,,., d 19 t .. coefftcl•t • ..itt.it .. -., 

'!la• tm nnltia& eluttcttr la • awr ... ewer all t•• -..rnt1 ... la U. 
aaple 1 .-tlaSJas clOM to a arc eJ.utlcltJ. It 1• tMre1_.. a o1llle e 
eatiaat• ltecaae paerallJ' tlle elutlcltJ nri• OYer ti. ~ of tlle 
..._d cane. Ja (11) t ...... ttoa •u , ..... ctal Jll"OPU'tJ t•t 'tlM eluttett~ 
l• cautut ower uae eattn i--. of tJae dHud etane. 'Ilda ta pwa •r •· 

racton wlllc:Ja deterat.e tile price eluticltJ of ....... --=-
1. Aft11011UJ or nl>attnt•: ._ ... la llON elutlc lf ~--an 

cloa• •ub•tltute• tbt INJen cu eullr 
nttela to. 

2. Wature of tlae •Mel ••t:l•fied •r tile cc o41t1: lmnu"J poda tead ton 

3. 

price elutic Mee_. people cu do wt"ovt 
tlaea. IMlt ._. •• 1u .. tead to lte price 
l•latttlc - CGD•-r• .. , laa•• t...a. 

._..r of uea to wlltela tit• c.-odit~ •• lte pat: tlle •re .... tlae 
p-nter at• prtce •luttcttr. 11.Dce .
will - 1 ... 1 ... 

4. Proporttn of lac- .,.., • ~- particular cc•odltJ: tile Daller~ 
propol'tt•, tlae p-eater tla• depee of price 
eluticttr. 

I. Bnldtb of tlae deftat tioa of pod• oDmiDed: 1aerall7 tlae ltro.cler "• 
defiatttoa tlae 1099J' tlae eluttctt7. 

ft• price elHttcttr of deaud 11 ued ta plaatas to pide foreea•t• of tature 
dem&llCI uad 1a .. ce total retreaue and to iadtcate tlae iapl1cat1oaa of altenaati•• 
prlcta1 po11c1•• <•·S· tasat10D propoaed). 

'· 
ft• taco. eluUcitJ of de9ad t• •re w1del7 u••d 1• forecutlas tbua 11 
tlae price eluUcttr of ...._d. I• it• aature uad utlaeaaucal properUe•. 
llowe•er, ill• 1Dcom eluttcitJ of dealDd 1• •Saller to tlae price eluUcUJ 
of dea•d. 

I 11 
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zero iaam, .-osttive · • zero I ~ative income 
elasticitJ I iaa. : I iaa. elastidtJ · I elasticitJ el1sticit, . . I I 

I I I 

--~---'-' ' ' . I - I liaccme 

Prodad l• I Prodaet c........ Caawr• are wttat•s to 
'too _,..., .. 1 pvclaued I b" all I ot•r. ltettel' psodacu. 
H aw la la ucna- tlleT .... f ftl• oae ..... =•• a 
pa::'CllaHd I •1As ..,_,ml t lllfertor pod. 

Nature of inccme · Comlents 
elasticity 

Negative Demnd for co;mdity falls as into:!le rises 

Perfectly inelastic • • • does not c.~ange as inccme rises 
(£· • 0) 
·l 

Jnelasttc (O<trcl) • • • rises less than proprotianately 
to a rise iP income 

" 
a.tty {Et • 1) • • • rises in exactly the sae prop-

ortion as the rise in inco!ll! 

. . 

Elastic (l<Ei<•) .. • • ·rises mre than proportianately 
to a rise in income 

Per:fectly elastic Purdaasers are willing to buy all quantities svailablE 
(Ei-• ~) at :one particular income level bc:t none at an 

even higher income level. -

The main. determinants of incame elasticity are:-

1. The nature of the need utisfied by the comodity: the proportion of total 
111C0111e spent on blsic necessities tends to decrease as incOlll increases. 

2. The time period: consumption patterns adjust, with a time-lag, to 
'-·· changes 1n income • 

. 3. The initial level of income in 1 country: 1110ngst low income countries 
the income elastitity of demand is elastic on those comr.odit1ts 
seen as luxuries (e.g. electric light) but amongst higher incOllf 
countries the fncOlll elastfcfty of de1t1nd f s inelastic on those satne 
co•od1tfes whfch arw seen 1s being necessities (e.g. electric lTjM). 

,. 
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II s ...s 1 an ccmpl-tarr pOlla, t-. ~ :le .... u, -pt:l.a. If u. 
price of i.. pea.,., caamptl• of tea.., fall H iM ~1• of 
..... _, a1M fall. 

H sad Jan a11IH1tlttate .-... tMa SQ la .-1uw. If tM ..,See of 
_, ........ ..._.. _, nitela to ftall, .. tM ---.it• of fl ...... ... 
i.. 1at•w u. Y&l- of iM cnu-elut:lc:ltJ u.. atnmpr will • tile 
depee o~ nbatltwtabllltJ or CGllPl-tU'ltJ of s ... 7. 

'Ila• ..Sa deten:laallt of crou-eluticitJ la U. aatme of U.. relatlw 
wd8 aattafted bf tlae cc1aollttl•. If UJ no aood9 laeft • nlatl• 
to eam otlaer la coaatmptl• <•·I· alloea ••.SD) tmlr aoes-elutlc:ltJ 
"111 .... ro. A cla .... la Ue price of _. ... • ettect • coaamptt• 
Of '&lie otll.r. 

Croaa-eluttcltt•• are tmponat 1• tJae tru.port sector to aacertata lDelJ 
trader• or patroaap betwa dtffernt traaaport 9Dde•, la tJae power aector 
for coumer claoice• bet .... uiq electricitJ or pa or oll (for aaple) 
..S la tlae laouiq ••ctor fs ntt-ttq ti.. d....a for dlffernt tJPol• of 
laoaatq ac..._• or propertJ. 

• 
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,t!CIFIC llCIOllL Tll••llC SlllI•&I II IIDUSTlllL 
PIOJECT PllPlllTIOI, IY&LUlTIOI &I• FllAICIIC 

INTROOUCTIOIC TO FORECASTir!G 

What do ~ mean by forecasting? The importance of forecasting in the decision
mking process is illustrated, as is the importance of forecasting in project 
identification and appraisal. 

~ Forecasting as an Art 

The •fortune-telling• content of any forecast introduces an element of un
certainty, howver 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 deterilining 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 llOdels and technical coefficients 

Econometrt c ll>Cle 1 s 
International comparisons 
Forecasting without statistical data 

The advantages and limitations of each •thod will be ·Jiscussed, as will be the 
interpretation of results. 

It is not the intention here to go very deeply tnto the r.athaatical fo...,lations 
behind the various •thods. Su(;h an approach wuld be lengthy and is not 
necessary for 1 practical appreciation of the techniques involved. The 
sensiti'tity of the project to erron in forecasting will be covered, as will 
be ttle treatmnt of high risk projects. The ccmputer package progrums can 
often be used quickly and conveniently, although care is needed in interpreting 
the results. 
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Sugg!sted Read;ngs 

H J Moroney, Fae.ts Fro11 Figures. Chapters 16 and 17 
It A Ye.ans, Statistics for the Social Scientist, Yol..e 1, Cbapters 5 and 6 

Vol.me 2, Chapters 4 and 7 

O E C D, 1-1anual of Industrial Project Analysis, Yolune 1, Chapter 1 

F A 0, Introduction to Agricultural Planning, Chapter 3 

R L Meek, f;guring Out SOciety, Chlpters 3 and 4 

R L Kitchen 
May 1982 
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TECHNIC~L "OOULE - ~ - 6· 

F~ct~rs for co~sideration in conductin9 d Technic«l APtl'r«iSdl -

2· I~entify se9ment of Market to be suPPlied 

3. Pl«nt location - check suitability of infrastructure 

q. Availability of suitable raw m~teri«ls 

5. Choice of aPProPriate technolo9Y & Production Process 

Ecolo9~ & environaental •atters to be resolved 

i • Project desi9n & en9ineerin9 to be finalised 

8- Plant !ayout to be decided b~sed on Production 

oPerations se!ected for use 

9. Estimation of c~Pital cos~ 

10· Project sc~edulin9 for factorv operation~ 

11. Procurement of Plant & construc~ion wor~.~ 

l
~. .:. . 

13. Or9anisation.staffin9 & ~ana9ement 

14· Plan start-uP Procedures 

15· Plan •aintenance & rePair requirements 

-
16· Develop institutional framework 

17· Monitor Pro9r ~s & review result$. 

NOTE: In Sheet T-4 an outline of a Prel1m1nar~ En91neer1n9 Anal-

1 nc l •.Jdiir:i .:, n the l 7 sT.etl's shown •lbc1•.1i&. 

' ' 
will b• tl'rofit~bl• and a satis~actor~ r~turn on the,1nu~ztm•n~, 

' s ,,, l • :r :j; I~'-'·,.'°'· ol,": Jo 
I I I I 



: . - . - - -. 

: ._,, ..... -.· .... .; ·: =..-·- - .;_ ..... .,: ... 

... -:·!_. . ...................... . 

=~ 



• 

su""ARY OF EACH COUNTRY'S BASIC RESOURCES - I~••s 2 & 3 .T-3. 

List below vour co••ents on edch 9rouP & sub-9roup ••• for vour Countrv. 

NAME OF 1:0UHTRV ............................ 

ItQ• 2 - AYailabilit~ of Seai Processed •4teri4ls - such QS ••• 

Bo.se •eta.ls -

Textile fibres.vo.rns etc 

ComPonents & sub-assemblies -

Item 3 - Availa.bilitv of 

- +.i1.:hnolo9"21 

I , 

- lond & ~h'='•ic41 facilities - harbours.roads.a1rfie1d• etc 



TECHNICAL "OOULE T-9 

su""ARY OF EtlCH COUNTRY'S ~LANNING PRIORITIES/HEEDS & PROJECT 

OPPORTUNITIES_ Ref•r ltaas 4~S & 6 T-3· 

AttQch SePGrata sh~ets i~ listin9 is lon9· 

HA"E OF COUNTRY: •••••••••••••••••••••••••••••• 

It•• 4 : National Develo~ .. nt Plan : Give co•••nts ~lease -

ltaa 5 Most Pressin9 needs : Give v~ur oPinion or ideos 

Item 6 : ProJect OPPortuniti•• s Give ~our ideos.no need to 'Proue 

th•• os bein9 ~eosible' at this s~a9•······ 

I I I I 



-
- - - • - - - - TIQIUQL IQlJUI T•lO : UM\RY OF D.\TA FIOI T•7 • NATICIW. MSIC RmJRCBS 
- - I 
aumtY Maldives Vasuatu Cook Is Pap.ua New Qiinea Western Samoa Kiribati Tonga Solanon Is Fiji 

RllU..ATl<ll 185,000 130,000 18,000 3,000,000 155,000 65,000 96,000 300,000 690,000 
- -

- - -
. x Au x Limestone, x x x ~. Cl.a, Ni ltJ, a.a. 

MDBW.S Qi~ Au, Ag CaCo3 
Oil, Natural 
Gas 

- -

Pruit/ Coffee Fnaits O>ffee, Cocoa Copra Copra Copra Palm Oil 9.lpr 
V91etables Cocua Veaetables Palm Oil, Cocoa Vegetable I Root Rice Rice 

Feela.It• Copra, Cof ftM Co~ Taro Fndt • crn Copra Copra 
NaJQl.'l\IUI loot ~· Root Crops Au r O;)f f • IMlnal Vani 1• CQcoa Root crop 

- - Pluit/Rice a..rcr Cane, Tea Passion· Root crop• Root Crops Pnait1 
Copra Sp ces fruit Pnait Cocoa 

C:Of fee 
-

- - Tobie co 
- - Spices 
- -

Paul try Poultry Poul.try Poultry, Olttle Olttle Poultry Cattle Cattle Cattles 
- - Goats Cattle Goats Pias Poultry Pi1s Poul ti') Poultry Pi1s 
LIVESRU Pias Pias Sheep Pi~s, Goa•• Goats Pigs Pi11 ·Poultry 

Crocodile Ra bits Goats C'tocodile Goat• 
- -

Sheep Sheep 

Cocon.at Tillber Cocorut Timber Timber CocOl'l.lt Timber Timber Tillber 
Pala and Rattan Palas Rattan Pal111 Coe on.at Rattan Loa• 

RJMSIRr Local Wood Local M>od Timber Pal"' Plywood 
Bamboo 
Rattan 

- - - -

Shellfish Fish Fish Fish Fish Filh Pish Shark Fish 
Fish, Sea- Bide Mer Troch.as Shells Shellfish Shellfish Lobster fish Lobster 

MNWE 
Weed, Sharl Troclus Pearl shells PraMlS Pralell Lobster/ H1sseh Shrimps T/Shell 

shell3 Shrimps Seaweed Shrimps Shells Seaweed 
Crabs ·Sea Urchins Pr&Mll Prati111 

B/de Mer 
- -

ona Touri• T/S T/S T/S s T/S T/S T/S T/S 
- - &bippina 
- -
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'llDl«CAL 11111'" T·ll 

IDJSllli PR>JB:I' - Teclmk:al , Mlrlaetg t Preliwjw!l Financial .Appraisal 

This exercise is to be cmpleted by w:h pe1san u.tirimally ••••• 

~c MD: 1he region Jal are cmcemed vitft Ills a PJPal•tion of 

ZS0,000 spr-1 anr 2 min islmls, ad has a projectal ml arowth of 

2'. ~ one ism.I are Iarae anas of partly wmploited forest. 
s.e sawi 11 s exist for local S&lll timber tut ~ timber is exported 

as logs. ShiwinB by Imp is easy beble.a tlle tw isl.mis, the min 

export port being m the islml with no forests 11111 a cmcmttation of 

Cl !ICial activity and dmestic Jlausing. 

A decision has been mde by Goveuwnt tr.at a study shauld be mde 

to check the possibility of introcb:in& "added alue'' processing of 

tillber to utilise tllese local basic resources, md to prQVide useful 

mployment for loeal people. 'ltle suggestim is tlat the nudy slmld 

cmcem itself vi.th the dalestic or residential housinc market. Present 

IDie ot111ership is liaited and "8lity is poor. Gavermmt has also 

said it 101ld authorise banks to provide finance for hme pachase on 
low deposits, at low interest md O'ler lmg tems for repayment. 

• 

RT Y<IJ ME llQJlRB> TO IEl'BllltE : 1. Factors affecting future • 

demand far &using, illowin& far faily size Um am ..U reasonable 
assmptions !me) as this will affect qmntities of timber needed. 

So, first estiate the arket wer the next 5 years of the hcuse 

type yai Jave decided m. 

2. Estimte the cubic meters of tillber reqJired for each hmle, this 

figure will be given to you, depending on size of your lvJuse type. 

3. AsSllle recovery fr31 mllillina is SO\ of the las then estiate 

q.aantity of loas needed tar your project wer the s years. 

4. In your project you are '*Jlired to include procmction of -

doors, windows, bmches, simple furniture ••••• 

I I I I I I 

CCllt ••• 
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in &ct as ad of tbe house as ..,ssible. So you vill need to 

provide for ailliJW mcbinery as wll as ..uliJll tq1iprmt. 

Estiates of capital cost will be an. to yau once you haft 

established the size of your operatims based an your projettions 

in 1, 2 & 3 alxwe. ID real situat:ians ,_ muld &et these fip'es 

n. mdrlnr:ry suppliers. 1his is the .., -. you decide cm the 

appioptiAte teclmoloU • and based an tlds Jal decide cm 1Dt 
procb:tim facilities you will need, - tflen ym:r -.npcNer needs, 

as JUU will now Jmow tbe proj~ size ..t scale. 

So now proride mswrs for all these asptCts - in descriptim and 

in value, as this is :aeelied to help yaa ariYe at total project 

capital~. and as a guide to operatimc costs. Detail itms 

•king up this cost. 

S. You llJSt give reascns for plant locatim, clesCribe Jmw you plan 

to get yoor product to the market,. indicating any changes yau "8J'lt 

in infrastructure, or piblic services ••••• 

6. Estimate operating cost, allowing for slCh itns as -

aterial cost, e.g. logs 
labour costs 

fuel costs 

•intenance needs 
cwerhead costs, office, .am., transport etc. 

consmahle stores 
ro)'alties, associated witll loging or purchase of logs 

other costs, insurance, interest, depreciatim. 

for the scale of )'aJJ' operations, in other wrds you should be 

able to estimte how mch it c:osu for JUUi' product. You will have 

to decide wt mit of production yai se costing, e.g. one house 

lot or so -.ny cu.metres of t~ :. • • • Jl'U decide. 

7. S..-rise )QJ1' cost estimates as fcllOlllS -

•• 
land I civil WOl"ks 
buildinp, wrehause I offices 
preprocb:tian costs, inc. cost of this study 

Capit:al •• 

•• 

c:ant ••• 
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• 

•• plat • Mdrlnery - inc. vehicles, barges 

~tine cost • • la'nlr 
•• materials 
• • expense itms g overheads 

suh-cmtncts. 

a. Based m almve data estmate possilale 'selling price' for ymr 

pnWct in •tever mit fol1I JUii lme decided to apply to the 

project •• 

9. Oltline JOUI' plan to increase pnmctim to meet projected dmml 

in future years. lbf 11JU.ld you fi1W11Ce ,an- project - estimte 

your capital needs aver1he five year period. 

-
10. lllsed m above data estimate the return ym should expect on 

your invesbiellt - is this a satisfactory cne? 

1171'E: PLfME usr ALL 11IE ASSIJl'l'IOO DJ HAVE MAJE 

• 

• 
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•••zm1s 1m ._,.. nsns 

Friday 18 July, 1986 Day - 10 

1'bree Yisits bave been planned. 

1. llcla. w Woodcraft Co. 
Sa-1.l.l 
2.00 p.a. 

2. J Bill I r.o Ltd 

3. 

Joinery ad Factory Built Rousing 
2.00 p.a • 

Food Processors Fiji Ltd 
Meat Packers 
4.00 p.a. 

To ensure full use is mde of all availalale ti.me during these visits, 
participants should concentrate on the following aatters, in view of the 
exercise set out belov. 

Points to cover :-

1. Get general appreciation of the type and scope 
of operations. 

2. Find out the scale of operations ·· e.g .. annual output 
"(by value or units ) • Is there ~'8re capacity ? 

3. Detenaine the-size and nature of the Company's •rkets - are 
they static or capable of expanding. 

4. Where the •in raw •terials and input items come from ? 

5. What are the staffing levels. b highly trained staff necessary. 

6. How aich has been invested in tbe cmpany. (Capital) Is any 
increase planned. 

7. Why was the company established ..t vhat studies vere made 
or deciaions taken by the enuepreneurs concerned. 

8. Hov vas the co.peny financed. 

../2. 



2. 

9. Waat ia JOU' iaprasloa of co.pany efficiency and quality of 

--~-'· 

EXERCISE far indi•idaal completion • 

.UW.:.-9Kh of the c~es is planning an 1..:Xpansion and 

tbeJ -~· -.Ued CID JOU _as a banker to pro•.ide funds for the 

ezpena~on. Buecl. . on the data you bawe collected and the 

JOU :ha•e formed what would your decision be, and 

Note: .. ~person will be allocated one 
ampany ~J· 

• 

i • 
. t 
i 
i 

I I I I I 
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PACIFIC llCIOIAL TIAllllC SEMIIAI 11 llDlfSTIIAL 
PROJECT PR£PAIAT10N, EYALUATIOI AND FINANCING 

Techniques of Compounding & Discounting 

1. The underlying pri~ciple for discounting casb flows is that of comi-ound 
interest, and the formuia for discounting is the reciprocal of that for 
CCllllPOUllding. 

2. The elements involved are time in discrete •its of years, mnths, 
weeks; the rate of interest; and the princi.,.1 s• involved. 

3. A cash flow involves streams of costs and benefits which are not coim>ora~ 
over varying perio::fs of Ume unless they are 1 inked by app1ying a rate o. 
interest to the difference in ti• over which the costs and benefits occur. 

4. Compounding begins with a present swn and groti.-s with the accrual of 
interest to build a greater future sum. Discounting looks at the sum 
anticipatedjn the fJture and reduce~ the future sum to an equivalent 
present value. -

ie., Jf !100 is compounded at 1~ for 3 years the value will increase 
to 1133.1. If one expects t9receive1133.1 in three }~ars !i~e 
and the current rate of inter2st is 1~; then the equivalent 
present v31ue is !lrO. Tt.e formula ~hich was used ta r~iie r~oo 
to 1133.1 is also u>~d to divida into Il33.l to bring it dO\-m tc 
the present val~~. 

5. The CCICllPOundin~ fa,tor used to calculate the future value cf an ir.itial 
sa.ma at a given rate of interest is (1 + r)n where r is the rate of interest 
and n is the m:mber of years. Thi~ formula wH 1 give the value of a • 
single unit of valu~ which can be 11.1ltiplied by the principal to obtain 
the future value of the principal sum. 

£1 now= !l.10 in one ~"!ar's time at 10~ 
£1 • i(l + .ljl 

£1 now = £1.21 in two year's time at 10~ 2 (1 + .1) x (1 + .1) or (1 + .1) 

Where the principal sum is greater than 1, (say £100) the am:>unt is 
multiplied by the result of the fonnula eg Il.1 A £100 = £110 

11.21 x £100 c £121 

6. If this fornl'1la is shown 15 

f • p x (1 .. r)n 
future v~lue princ~pol SUll 

now 

it can be conv~rted to 

I I I 
I 11 

II I 
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2. 

, . 
principa 1 s• now -

discount.factor, 

f 
future value 
(1 + r)n 

1 
(I + -r)n 

£1 in one year's time at lOS becOlles 

lftd if as in the bbles 
the future valu! is 1. 
the right hand ~ide of the 
forml1 becous the 

(T !1
• l)l s £0.909, so that in order to have a present value of 11 

u above it is necessary to anticipate a value of £1.10 in one ye~r. Then 
£1.10 £1.21 

(1 + .1) • fl, and (l ~ .l)2 • £1 

7. The disccunt Ubles give the discount factors. These are based an t~ 
value 1, vith a range of years and rates of interest, so that the discount 
factors can be directly •ppliecl to the expected future values derived 
fl'Oll the cash flow. 

l. 2. 3. 4. 5. 
Year Investment Re tum Discount factor at lo: Present Value 
0 100.000 1.0 -100.000 

1 35,000 0.909 31,800 

2 10.000 0.826 57,800 

3 110.000 0.751 82,600 

The net present value • 72,200 
(NPV) 

The discount factors are taiten directly from the tables (for lM) and 
by applying the~ to the expected future value in each year the present 
values are obtained. As these are now reduced tc the same basis of 
present value, they are added, and with the deduction of the investment 
(a cost) the result is the net present value of the negative and plus 
mney flow for the period • 

8. When we use discounting methods for deriving present values for a streaa 
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 a factor whic~ can be 1pplied 
to the (identical) amount paia over a specified period. Thus at 1 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 regular cash fiuws 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 
streim which is regular. Thus if S2000 is rece1ved annually for six years 
from year 4 to year 9 inclusive we can adopt the following procedure 
(assuming 1 9~ rate). 

(i) Look up present worth of an a!lnui ty factor for 
9 ye1rs at 9~ ' 

(ii) Subtract present t«>rth o,f an annuity factor for 
3 years 1t 9~ 

' Present worth of an annuity factor for 4th 
through to 9th ,year 1t 9,i , 

Ill I 

' ' ' 

• 5.995 

• 2.531 

• 3.464 

I I II 

I I II 



Th<.- tDtul of t:-ie discount f3ctors for years 4 to 9 inclusive produc~s 
the same resu1t ~h~n lrolied to t~! eKrected sum for each year as ~uld 
be obtained ;f the discount factor for each year were appl;ed to each 
expected sum stparotely. 

9. The discount factor for the current year is 1.0, and ;n the above 
exar.iple this is year 0. This is convenient because ;n the tables year 1 
refers to t.he di scol;nt factor for one year. As the dhcount factors 
become smc:ller ea::.h yeJr it is essential that all val.,e !ltreams are 
calculat~d fro~ t~c Sl~e base year. 

• 

• 
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PACIFIC IEGIOIAL TllllIIG SIMilll II llDUSTIIAL 
PROJECT PllPAIATIOI, EYALDlTIOI AID PIIAICllG 

COMPOUNDING & DISCOdlTDIG TABLES 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, e to whom grateful acknowledgement is made. 

Form of the Tables 

The tables show the value in each year up to SO of six 
different Compounding and Discountin~ 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 de~ree 
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 c01DpOundin9 or discounting rate. 
Although the source book covers all rates from 1 to SO per 
cent, the attached tables only cover rates from 1 to 25 per 
cent inclusive and 30t, 35t, 40t and 4St. This range vill 
certainly be sufficient for most needs in the course. 

Using tha Tables 

The use of the tables and the meanin9 of the different factors 
given will be discussed fully in early lectures. The tables 
ahow, for a range of time periods and interest/di.scomit rates, 
the value resulting from applying the appropriate formula to 1 
unit of value - 1 Rupee, 1 Dollar, etc.. Having the Yalues in 
this form allows them to be used as simple multiplication factors 
when sums of more than 1 Rupee are inwlved. 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 knov the compounded value after 15 
years of Rs. 123 deposited at 4t. The factor concerned is in 
the first column of the 4t table, on the line for Year 15. It 
is 1.800,944. This we simplify to 1.801, and then aultiply it 
by 123: 123 x 1,801 • 221.523. This we would generally round 
to Rs. 222. In compoundin9 and discounting work fo~ projects 
there ~s no need to worry about deci.Ml fracticns of Jtupees. 



i 
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' 

The last two Tables 

'!be.. tables differ froa the rest. Each refers to anly 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 SO. These tables 
are sources of quick reference for the two types of factor most 
COllllOnly used in project work. 

2. 

• 
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UllDO/Cn'C 

PACIFIC llCIOIAL TllllIIC SIMllAI II llDUSTllAL 
PROJECT PllPAllTIO.I, IYALUATIOI AID Plll•CIIC 

IllTRODOCTORY DCF EXERCISES 

Compounding and Discount~nq and Use of Tables 

1. What is the amount of -

2. 

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 

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) pr~sent 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? 
Bow 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 esti.Jnated at El,000 spread over 3 
years. It is expected that £600 vill 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. 

S. The benefits of a project are expected to be $100 thousand 
annually fer 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 l and continue on the same regular basis 
of $100,000 per annua through to the end of year 8 after which 
year 9 has no benefit• and y"ar 10 has $28,000 from terminal 
scrap value of the plant? 

Tables to be used 
World Bank Compounding I Discounting Tables for Project Evaluation 



1. 

3. 

4. 

UllDO/Cnc 

PACIFIC llCiOllL TIAllllC SlllllAI II IllUSTIIAJ,. • 
PIOJICT PllPlllTIOI, IYlLOlTIOI &ID FllAICllG 

INTRODUC10RY DCF EXERCISES 
.. 

Answers to Compounding I Discounting Exercises 

a) $ 1.97 
b) $14.69 
c) £182.12 

2. a) 
b) 
c) 
d) 

s o.ssa 
$ 7.13 
$15.76 
£77.22 

Present value of £100 discounted at 9 per cent for 26 years = 
1 

£10.64 
Present value formula is __ _ 

(l+i)H 

CompoWlded value formula is (l+i)n 

Therefore, compounded value is reciprocal 

£10.6, therefore, PV of £1 • l0. 6 • 0.106. 

of PV. PV of £100 = 
Therefore, 

100 
1 compounded value of £1 (reciprocal) • __ - 9.399. 

0.106 

Therefore, compounded value of £lex> • 9.399 x ltJO • £939.9 • 

Cost in year o - £600, discounted value • £600 
Cost in year l - £200, discounted value • £185.2 
Cost in year 2 - £200, discounted value - £171.4 

£956.6 

--
S. The present value of benefits stream (starting immediately) is 

$614,457 If 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 -

• 



lo• 
Present worth o~ year 8 

Annuity Factor 

Present worth o~ year 2 
Annuity Factor 

page 21 of World Bank Tables 

5.3349 

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 BanJt Tables 

0.7513 Years 3 
4 
5 
6 
7 
8 

0.6830 
0.6209 
0.5645 
0.5132 
0.4665 

3.5994 

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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mEJPIC llCIOllL TIAilllC SEllllll II IIDUSTIIAL 
9lOJICT PllPll&TIOI, IY&LU&TIOI AID Fll&ICIIC 

'Jhe ~ of this lecture is to give a cleacription of accounting 
teraaml proceclurea usecl in project appraisal work. Essentially 
this a •fozvarcl-looting• accounting, based on estillatea of th .. 
futma 'lbia 1• rather clifferent from •conventional• accountiillf, 
vbicba a bistoJ:ical record of the performance or value of a 
f ira. '!be lecture concentrates on the essentials of project 
acco1*Dg, rather than things such u double-entry bookkee~ing. 

8asic.Sfin1tiona 

Tracli!l.Acc:Ount This shows income frcm sales and deductions frcm 
th•,9gether with the cost of buying the inputs and processing 
them a sale. The final figure is the traclina point, and is a 
buildl!I block for the Profit and Losa Account. 

Profit:mcl Loss Account This account •tarts with tradin6 orofit 
and CIACti interest and depreciation to get net profits dore 
tax, 9acta ~ to get net wofit after tax. It .. uures the 
oerf~ of a.business over a .,.rio4 of tiae, usually one year. 
It ai. shows amounts distributed and put to reserves. 

Wortj!JC!pital _This is cash + stocks + work in progress + 
acco• receivable, less accounts.payable. In balance sheet 
terms.It is current assets lus current liabilities. 

Flow ahnds Statement (or Cash Flow) Thia shows the cash 
comiliilD ana the cash going out during the period in question, 
usuaJ.tcme year. 

BalanaSheet Thi• states the assets and liabilities of a firm 
at a ~ain point of time (e.9. December 31st). It is usually 
consmted in such a way that the assets and liabilities are 
equal.. It shows the value of a fim at a point in time, which 
is a ... - liabilities or equity + retained earnings. 
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&ccoatlq -1 1lie naarded u a a7at-Uc Mtlaod of rec"lr111Ja1 ud reportllll 
U.. _.of real_. f1-ctal nM•H• 1a 'tH operat1• of a eatel'priH. 
liatortcall1 th ... tHt• waa laid• pnq a tne ea poet accoaat of tJae 
•at...nMtp• of tM •terpri• f• t.te .._tit of .-rs, l .... r• -• 
tradi .. IJU'Uen. la _,.. receat U..., tM twt1•• of aecoaattq .. " 
apuded to coutltne a f1auc1al Slltonatt• MrTtc• to pide -aa--t 
1a tile CODllact of all upeeta ot tM liluia••· Ola• Of tlaeH UPH't• 1• tM 
apprataal of tn .. urt pro~ecta, ~ -7 lie u•i•ted ~ tile pnpara :1oa 
of projected u~ natwu, •111 • 8Meta _. 11mdaatat-u. iltboop 
Ute detail• of aeca•ttas practice 997 wtdel7, tlane are certata 11Dderl11A&. 
se••ral ldeu uai •1 M n~ u eccoattas prtac1pl... AlalS tlae•• 
are:-

U) tJae nterpris• 1• a •.-z-ate •t1t7; 

(U) tte aterpriH 1• a aotas a.cen; 

(111) tit• accna1 CODcept, .,. watcll 1• --t tlaat tlae aec:omata tor 
a period deal "1tla tile tmaacUaas Clf ~at period, n,ardless 
ot ..._ tile cull relat1a1 to tlao• traaaactiou u nc•1•ecl or 
paid; 

(1•) pradeace, or ccmaerYatt•. nae :lapllcatioa of tll1• pruaclple 
1• 'tht 10 .... are tacl_... 1a tM aecomata aa eooa aa tlae7 
are recoptaed, wlaereaa profit• an •11 to M comated after 
U.1 an n&11Hd; 

<•> objecttrit7. a.coptsi .. tbt ll09e ••laatiOlle are tit• 
Abject of opizaioa, aa tar u poeslbl• tlae accomatat refe::-s 
to tupbl• nideace, a.a u tM laiatortc coat of accaatst uoza 
Of U UHt; 

(•1) coastateac,. Accepttq u.i tJae tnaaat ot ._, u-. 1• 
nbject tcr Y&rtoae CGD••tS-., tlaia pnactpl• ftCl111n• tlaat 
tlM panlcalar coaT-ti-. aopted ue coa.tatad7 .. plo7ed, 
• pendttlAa ••lid COllpU'Uoa• o'Nr time, ad nchactq tla• 
rtu ot lraadalat preaatatioD. 

I I I 
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•"'IDm'LS OF ftADlllG ~, PSOFIT AD JOSS ACCOun~ .-OD !'OUllCES AMI> 
DPLICATIO• 01' ,.,_.. 

100 

c:oST 111 SALIS 

.. terial 

Otll•r 10 

'IUDlllG PllOFIT 40 

Depreciation 15 

IaterHt 10 (lOI o••r 10 'J•arsj loaa 100) 

.. t Profit before Ta 15 

Tue 4<>'1 • 
114t Profit after Tas • 

aai .. '"o 
APPLICATIOIB 

Coet of lalu IO 

Iateru~ 10 

Tu • 
l.oan repa,.eat 10 

TOTAL 86 

llT CASH now 14 
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IUSrIC llll'Rll 2IWECT I FU I 

1.. Market Dmand 

The total prcxl.lcticn of made-ups in Fiji is aI'Cllnl 10,000 

pieces per day. Ass.•i• that on an average four buttcns 

are used in one its the average cor.smption of luttons 
m a daily basis is placed around 40,000 pieces. A 

single unit having a capacity of .S0,000 buttons per day 

is being proposed. 

2. Prockict Specification anl -Capacities 

3. 

1be wiit shall Ea1facture plastic b.Jttons frm urea 

fonaldehyde 1KJUlding JX*ler by canpression IOllding 

techniq.ae. The aJllUll production capacity is estimted 

at 100,000 gross luttcns. 

Procklctkil Process 

1be 11CUlding potder 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 

ccmpression moulded into b.attons by a semi-autOllllltic 
cC11pression moulding machine. The moulded b.attons 
are ruffed, if necessary, and then packed. 

1. 
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PIOCESS f LOW SB£ET 

PLASTIC BUTTONS UMIT 

U.R£A PORHALD£HYD£ PO~o~a 

1 ' 

I TA8L£TillG MAClllriE l • 

I ovE~ roa PR£~£A~I~~1 

1 ' 

I COHPat:SSIOM llOULOIMG MACdld£1 

,, 
I P01.ISiU1'1G 8AJUU:1.S (POil dUFFidG) I 

I f 

PACKIMG 

, 

2. 
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_ 4 .- - Plyt lib cop4lti9D1 
I 

Cocauon I 

. .. . . "'" 
Plant cOD1tructiOD 

a) Ploor apace and plotteg• for the plant 

~. following floor apace ia required:-

Productioa and Stor-e• 1200 Sq. - ft. 
Ad•1niatrat1ve ·-100 Sq. ft. 

Toileta 50 Sq. Pt. 
Total 1350 Sq. rt. 

b) auildint and atructure 

Colun Grid 30 ft. z 25 ft. 
Clean Deigllt of 
atructure 12 ft. 
Coluau .leinforced 

Concrete 
if all Irie& 
aoof Corrugated 

galvanised 
iron aheeta 

TruaMa Steel 
Ploot Ceaent 

c) Civil Work• 

i) Lud adjuataent work 

An area of 1350 Sq.rt. •hall be adjusted 
for tiie plant. 
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it) ..... 

All ~· roada •itbin th• battery liait 
aball be pawed with aapbalt or concrete. 

iii) If fluent di.cbarge 

Sani~ry waste water shall be led to the 

aeptic tank tbrougb tbe underground 
pipe. Tia• effluent treataeot and 
draingage outside the battery liait ia 
not atudied here. 

- · S. ~ ..;a· lacblne9 and !qulpMDt 

• 6 •. ~ 

It•• Ho. ~cbinery and apecification Qty. e 
1. Tabletting .. chine (power operated) l 

2. Seai-automatic coapreaaion 
aoulding a&cbin• vitb working 
preaaure of 50 •-ton l 

3. Beating oven (l'x 4' x 4 1
) l 

4. Polishing Barrel• (hexagonal abape) 4 

5. Dies and lloulda ae t l 

'· Testing equipment ••t l 

law llAteri•l.J 

Tb• following 
annually• 

raw ,. Mteriala aball be required e 

I tea ltea Qty· Price (J 

1. Orea foraaldebyde aoulding powder 12000 kg 3.00 

2. Card Board Bo••• ioo,ooo uniu 0,01/ 

.4. , 
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a) llectric lt»wr (ADDuure l}-.:, 

Power ahall be· available froa tA• City 
llectric Su19ly. 

lutalled C&pacit7 
ADDual Bner1~ Couuaption 
Annual 1Aer1~ Coat 

26 lif 

46.aoo; ua 
, '737~ . 

'fbe water aource Mall be t!le City lfater 
Supply. 

- ror drinking and toilet• 

Bate per lL 
100 &L/Year 

r ' 0.40 
Annual Coat , $ 40 

-8. - . · OperatiOl&a of plant 

--:.~ •. -·. - . ~~ ", . . • -. - - . r 
Tbe working bour1 of the plant &re expQi...ted to be as 
•follovaa-
~ 

iforting boura per week per anift 45 
Sbif t per day 1 

iiorkiftl bour1 ger year (SO weeks) 22SO--

--

..... ,, ~ 

I 
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S.lo. Plac I rt ..... SbUt total llantbl.y c:c.t Jmmt 

1. ~ 1 

2. rocmm (Bqat.riAte> 1 

3. racmm (local) 1 

••• -r.bletting Md>i• 1 

s. 
1 

'· a.ting ONll 1 • 

7. Poliming Barrel.a 1 

•• Cl«k/ACCCluntmt . 1 

9. Security 1 

--6. 

inP$ inf$ 

1 1 '50 

1 1 '°° 
1 1 350 

1 1 250 

1 1 250 

1 1 250 

1 1 250 

1 1 300 

1 1 200 

SOci•l benefits. lat 

11onthly Sal.Ky aw 

, 

450 

600 

350 

250 

250 . 

250 

250 

300 

200 

-
2900 / 
580 ..... 

-
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Application .Ad aourc:e of hDda 
Aaauptiou 

- 'lb• co.ta of coaatruction are baaed upoa 
curreat rate• of civil voru prevailiag lD 
tbe area. 

- •o aappliera credit i• available for raw 
aaterlala and conauaablea. 

- •o credit ia given to t.De buyer~. 

- 1ricea are baMd on current pric:ea prevalent 
in Fiji. 

- Loan for purchaae of plant and aaclainery upto_ 
85t of coat• including freight ia avail&Dle1 
payable in S yeara in 6 aontbly inatalaent 
•tarting from 1 year after tb• date of lut 
abigment. 

- Loan upto 8St of co•t of building i• 
&Nilable. 

- T..ud i• being allocated free of coat. 

OlpitaJ..Q)st - :-:::!' 

Tbe total coat of Project i• •• 9iven below& 

Building rurniture and Fixture 
Plant and aacbinery 
Working Capital 

, ' 
27,775 
61,815 
12, 900 
I • 

t 
Total 102,49J)' 

.. 
• l/·. 

. ....:...~~'!!11!!!!'!1!1!!!!!!!1~~~====~----·-··· .. 4 
••~~I ~l·--1~~ ..... ______ ..._.._.,.. 
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~·detail• of coet •c• gi.ea in Allneaure2.~ --

ID tb• coata ba•• been included 10• toward 
COD ting ency •. 

Building 

ft• coat of coutruction for tbe b.ailding naa 
been eatiaated at F$1S/sq:ft.~ ~ __ .. _ ~-

fllrniture and fi&turea 

ft• coat of furniture and fiature• f;,r office• 
bu been eatiaated at r $ 5000. Tbia ia fo-9 
pro•iding table•, Chair•, typewriter and otber 
office equipment for tbe unit. 

Tb• coat of plant and aacninery r~uir•d for the 
project ha• been ••tiaated at r f 56,195. 

Coat• of lllaurance, Oce~ freight, Inatallation, 
local tranaportation in Fiji I 5• of C 6 r price 
Ila•• been included in the abo•• plant and . 
aac:binery coat•. ror detail• refer Annex11re z. ~· 
. -. 

Contingency (;f lO• o: .. f-Bcd:. ••••t• naa been 
pro•ided to ... t all the ooata not li1t1d and for 
uy ~ncreaae in coat• during tA• iapleaentation 
of the project. 

• 8·. 

I , 
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Itm lt>. 

Raw Material 

Fini shed Goods 

4 8lllths 

1.mh 

$2,000 

No allONllD i5 needed for aa:aunts payable and receivable, 

so all trmsac:tions are as...i to be for cash. bk in 

prop-ess is nealiaible. 

9. 



Details of financing of the project are given below: 

a) A suwlier's credit of F$40,000 is provided for 
prrclase of plat ad mchiJM!l'Y by •Y of 

deferred credit. The interest rate is 10\ and the 

lom is to be repaid wer S years in ecJJ&l 

installlllnts of principal. 1be first repayment will 

be at the em of year. 

b) A develq r=t blDk loan of F$25,000 is being taken as 

lcq tenl loan for the cmstructim of b.aildinf, ml 
provision of fixtures and fittqs. The loan carries an 
int~ rate of 13\, and is repayable aver 10 years in , 

equal installlents of principal, starting.at the end of · 
year 1. 

(c) Ni cwerdraft of F$13,000 will be negotiated as a loan for 

'tlDl'kin& capital, at 14\ interest. 

(d) A SUI of F$30,000 is to be provided as ecpity by 

the Pnmter. 

A• ry ·of capital costs and fimncina is given in 

Annaure 3. 

Estmted Qperational Costs and Sales 

Q.ddelines for cmpitin& operational costs and profitability are 

listed below: 

10. 
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Sales 

Sales have been estiated at 60\ capacity in f ~ year, 70\ 

in second year anl 80\ thereafter, a.DI bas bee:l estimted 

usq m average price of brttms of J.12 per aross. 

Paw Material and boxes costs for the unit have bem JZiven 

in Section 6. 

Utilities 

1be electrical load for the entire \Dlit has been estimted as 

26Df. The 81111.1al energy consmed slall be 46,800 DH at a cost 

of FS7 .370 ner vear. .. .. . , - - -

tfater 

The wter recpirtwnt for the entire unit 1115 been estiated 

at 100 n per iear at an anrmal cost of F$40. 

Repairs and Maintenance 

The repairs and •intenance cost has been estmated as per details 

given below: 

11 • 



1st Yemr 2nd Year 

aa bdJdi• im:lndina 

ftlmiture & Fixture 

u 

Zt 4t 

1be estiates £or the first year are lower as the plant is new. 

A total of 9 persons inclusiw of operations, .MEnistt'ative 
and Clerical Staff will be mployed in the. tmt. 11le 8JDJ8l 

-aes D£1usive of 201 social benefits have been estiated 

at F$41,760. 

. 
1be adEnistrative overr.ds lave been estimated at t:JS,800 

per yar. 

Depredation 

The followin& rates of depreciation have been applieid: 

12. 
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lbildin& 
Furniture & Fixtures 

Plant ml Machinery 

1st Year 

10\ 

30\ 
30, 

Qntinpncy all0118DCes slm1d be included. 

2nd Year a..rds 

1.25\ 
7\ 

7, 

It is envisaged that the Prtmrters shall appoint Management 

C".cnsultants to prwide necessary assistance for the effective 

11118gment of the unit. The Qnsultants stall be paid 2' 

of the Sales 1\ancwer subject to a .mm.a F$10,000 as 

Ma.nagment Fee. 

Tax 

Tax las been provided at the rate of 37 .S, of profits. 

13. 
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S.No. 

1. 

·2 

3. 

4. 

~ 

I 

PLASTIC 8U'ftQ9S UllIT 

ELECTIUCAL LOAD A11D POllEa COSTS 

(at 100\ C.apacity) 

Machine Ho. of Onita Onit Load 

Tablet ting machine 1 s.o 

Compression llOUlding 

machine 1 7.5 

Beating Oven l 10.0 

Polishing Barrels 4 0.75 

Total 

Installed Load· 25.5 KW 

Say 26 KW 

AllNEXORE 1 -

n Total Df 

s.o 

7.5 

10.0 

3.0 

25.S 

•••• 

Assuming diversity factor 0.8 0.8 x 26 • 20.8 KW 

Annual energy consumption 

Energy cost per KWH 

Annual energy cost 

14. 

46,800 KWH 

p $ 0.1575 

p $ J,370 

e 

I 
I 
I 

e 



PLASTIC BOftOllS UllIT 

DETAILS OP COST or PROJECT 

Loal foreign Total r s 

Building 20,250 20,250 

Furniture • l'iztures 5,000 5,000 

Sub-total 23,250 25,250 

Plant a~d Machinery 37,000 37,000 

rreigbt 4,450 4,450 

Inauranc• 670 670 • Inland f reigbt port 
clearing 2,075 2,075 

Inatalla~ion 4,500 7,500 12,000 

Sub-total 6,575 49,620 56,195 

Contingency 8,145 8,145 

' Total 39,970 49,620 89,590 
I 

i Working Capital 1i,~o= I 
f 

Total inveataent I 102,490 

I -···· 
I 

• 

' 
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~IC~UNIT 

&Ila AN> APPLICATl<:fi OF Rim 

APPLICATION 

IUilding 

Furniture & Fixtures 

Plant and Nachinery 

tmking C.apital 
Conting~y 

Supplier's credit 
longer tenn loan for iUilding, Furniture 

& Fixtures 

OVerdraf t 
f4,lity 

16. 

TOfAL 

.ANUn' 
mt1 

20,ZSO 
S,000 

56,195 
12,900 
8,145 

$102,490 --

40,000 

25,000 

13,000 
30,000 

$108,000 

·····-

• 

• 
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l!'lnoouctION to SOCIAL cosr-aEttEFIT A.'W.YStS 

1. Profit is the best .easure of aicro-economic perforaance; it is also 

a measure of an entrepreneur·• aain derived from a project. In a 

perfectly functioning economy tbjs profit equals the gain that the 

society as a whole derives from a·particular project. Profit categor 

is-strictly associated vitb the .arket. vbere products and serYices 

are bought and sold. Unfortunately urkets do not function in a 

perfect vay and actual entrepreoeur·s receipts and expenditures 'o 

not reflect social beoef its and costs. It is so because a number of 

factors intervene and destabili~ in ~hort or lonaer run the country 

.. ~ket relations. In such circumstances. it is alvays much e.iier to 

think of reasons vhy a_syste• falls short of an ideal. than i~s to 

devise one vhicb is better.xi Social cost benefit analysis {~} of 

projects' impact· is a vay of dealing with economy's imperfection. 

2. Unlimited coapetition is not possible anjllore. Ve observe nowadays 

growing influence of 90Dopolies of all kinds. They do function in_ 

spite of govet"llments' intervention in most countries. In consequenc 

market distortions aigbt become very serioot~. It makes traditional 

•icro-economic cost-benefit analysis a doubtful tool of the future 

project's impact. Pr~ess of c~titioo deterioration is irrever

sible. econOllli.es of scale being one of its most important reasons. 

To be competitive, one bas to reduce unit cost of produttion. At tht 

stage of project preparation and imple11e11tation ecODClllies of scale 

seea to be one of the iaportant factors of cost. n&ucti~. • 
. ·- ... 

In ·aany cases, govenments suppon 901lopolies as tbeJ are in a 

stronger. position" to face foreip competitiOD. Al suc'b tbey coatrib1 . . . 
aucb more to tbe inflos of .foreigD currencies than 111aller ventures. 

. . . . -.. ·. 

Social policj of the governmeat is another distoriin1 factor. , . .~ ·. 
Governments are respoasibl~ both for ~coliomic performance .and !or 
population welfare (guarantees of ~i~i1DU9 vaie levelr pensi~s, fre1 

health iervice, free or subsidized education, basic aoods price 

control etc.). Such p0licies -;..ke aicro-economic profitability more 

aabicuous, especially ia price confrontation vith foreip coapetito· 

s/ ~.M.D. Little, J.Mr. Mirrlees: Manual of Industrial Project Analysi 
in Drv.,lopina Couotri••, Vol. II - Social Colt Benefit .Analysis, Pa 
1961. I 

I • 
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the last 1roup of di1tortiaa factors aiabt ~· associated vith 

Heit.a di•nsioaa of national Mrket. 1D caH vben a country 

follova policy of autarch1, ecoao.ic calculation eiaht be heavily 

distorted (ecoa-, bas to tolerate iaduatriea that vould otherwise 

be eliaiuted., foreip campetition)._. 

Industrial project bas a lifeti8e exceeding
0

often 10-15 years • . 
Present distorted ecOllOllic situation cannot seiire as a unique basis 

for a decision vith future Iona-lasting coasequences. All such cases 

deeand deeper investiaation ... analysis f l'Cll9 .. cro-econa11ic point 

of viev. 
/ 

3. Ve know hav to eeasure c~sts ~ benefits at the enterprise level. 

For a central decision aaker (aoverneent) a notion of costs and 

benefits is.different • 

~":1der "perfect competiti'>D" costs accouoted for by a firm 

measured also costs to soci!tJ (tb~re is full employment of re

sources on market terms - re$ource prices reflect marginal producti

vity of resources - vage • earginal productivity of labour, interest 

• discount rate of consumption). There is no involuntary une~ploycent 

(the workers evaluate vage ~ leisure, if vage is too small, they 

prefer leisure). these conditions in practice are oot fulfilled. 

EmploJlleDt becomes a cost to a·society. Similarly all the investment 

_ outlays become costs to the central decisioo maker. 

Benefits for a society ·~~t ._ ... ,~red.in consumption or ia

vestmenL terms. Tbe1 aiaht be also expreslM in tens of distrfbution 
..._ . "" . 

policy. l'be' government lli&ht ~alue "•ch .re· con"sumption Ci. e. , 

in;~. c~~i f~am· a proje~t) of "Piople. fo~rty unemplo1ed than 

ovner .. s profits~ -' . 

--· . 
Let .. • take a standard fol"lllllla of beDef~t-cost ratio. It espresses 

-
ecODomic eff icienc7. At the eicro-level, tbe ratio of benef ics to 

costs might be improved by maximizing benef i~s subject to constant 

costs or by einimiziog costs subject to coastant benefits. For the 

central decision maker choice is Darroved down to only one alter

native-.axiaization of socicl benefits or c~sts represent all the 

national resources (lal:~i.ir + capital + natual resources). 

lliniaizatiOD vould .. an increase of uneaplo,.eat aftd in•ff icient 

allcw:ation of productive resourcH. Tbe cntral dee is ion uker has 

••• I .. , I II 
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to value uterul effecu of project iapl..entation. For a fin1 

• .e) ,·, .i..,t •an a lot. if they are -sot included into coats or 

into benefits cateaory. For the ao'Yerament external effect• are 

not indifferent. They aiaht eater into coat• ~at~aory (ne1ative 

ef fecta 1uda as pollution or otber type of destruction of natural 

environment) or into benefits ca~ecory (traini~g of labour to be 

employed ia aevly created productive facilities, housing facilities 

for workers or consequences of project's implementation for the 

development; of other industries in the country) • . . 
One aay uy the same about social and commercial value of 

products. for entrepreneur product is a means to achieve profits. 

Central decision aalte~-attaches different values to different 

pToducts aad it has nothing to do vith product·s prices. It i. 

vell known that SOiie products are 1iveo higher social value than 

the others. some.set negative .a'ue for a society as ~ vhole (just 

to give a classical example of IK>oks _and '\lcobol or ciga:ettes). 

Social valuation of products, different than cost or market based 

prices adds to the need for SCIA. 

4. SCBA has to stress the role of the government as representative of 

"social opinion". A number of t.ask.s can be ascribed to the 

1ovenment. •11 these us~s aipt bave dbtortiog effects on prices 

both of product• and reaources._lt bas to ie.dealt vitb at the 

. -. 

Basic aowermmeat price diatortin1 policies ~rz: 

/ 

- . 
- replatiou of economic processes in order to ensu?'e 

ucro-econcJtic ef f i'cieoq (optimal allocaticm of. 

iesources ·froa aacro-economic point of viev); · 

• 
- control of unemployment (e~eo liberal goverD.ents take 

: . 
measures in favour of unemployed pe~ple for electoral 

"" . " ~ .,, 
r~a);.. ·:· 

,. 
. ... , 

. I' 
- price and vaa• cautroll (means ·of preserviD1 level of 

~ ..-:. .·. '.. . ·. li~& ~f the population,- auaranteed m~ni.. wage, 
·'· ~··.'· ... :~tioa of v~1es, bade soods .pric•i contral) • 

- .ore equal ~iatribur.ioa.~f income than lai1aez-faire 
. . 
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protectioa of people aaainst other productive activitie1 

(leaislation on effluents, air pollution, noiae pollution, 

offensive architecture etc.); 

protection oi infant industries or protection of ailina 

national industries aaainst f oreian competition, protection 

against trade procedures used by competitors (considered 

to be "illegal" in foreipa trade practice). 

S. Economic condition of the developing countries that •ke SCBA 

analysis ~esirable: 

- the desire to develop rapidly results in constant tendency 

for deaand to outrun supply;iu consequence generally higher 

rate of inflation is observed; 

traditional productive sectors (agriculture) 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 f o~eign exchange controls when there is 

a constant need for devaluation d'Je to higher inflation rate 

than elsewhere):·. 

- non-perfect labour market C-rcinal prod~ctivity of labour 

e1~ciall1 jn traditional ap'i.culture.b ~ft~ l~er than 

wage or consumption) !JDemployment.ad ..m.lerempiOJIDellt; 
... 

. . . . ' -
- iaperf ect capital aarkets (for equal risks different interest 

/ rates becaus.~ of iove~nt interv~ti.;.., mon~listic suppl) 

of capital and aarainal capital "fr~e .. rket"); 

·. : . ._,. 

importance of relatively larae projects (increasing 

considerably national productive capacities); 

- protection of national industries (different induscrie• 

receiv~ different degree of protect~on for ~o rational 

ec~omic reasons); 
.. . ~ . . . : ~ 

. ' . : .. ; 

- often monopolietic position OD export aarkef.I ("ith Only .. 
one c:>r tvo prOdu~tl 

export eamina•>;: 
,. ...... ·'.1·; ·· .. :;;.:.:·,..;,.'"·~······~. 

• I ... • • 11,, "••, • .. ... ··· 

accountina for .more thaa·.901 of all 
. . . ...,., .. .:-... . 

• i. . . "':'" ·~ .. , 
.. .... 

' 

,_ . 
.... · ... ·.. . ,., 
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-.deficiency of ..ational savings; 

- unequal distribution of wealth (political problea tbat

iavolvea also future econaaic 1rovth); Kore equitable · 

distribution of national product reduces country·a potential 

sLvinssas poor population spends higher percentage of 

income on consumptioa than better off classes; 

- exa11erated role'of project's externalities. 

6. Historical bac:ksround 

Theoretically the idea of what we call today social-cost benefit 

anal~sis vas first cl~_veloped by a Frenchman Jules Du~uit in a°9 

article ~~btished in 1944 "OD tbe Measurment of the Utility of 

Public Vorks" (English translation in International EconODic Papers 

lo 2/1952). 

Pr,ctically SCBA was applied first in developed econoa:ies. In th• 

USA back in 193o•s SCBA was used to study effects of public investa 

~ctivity, especially in the field of vater resources development. 

The idea behind this was that "these bendiu, to whomsoever they 

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

SCBA vas also used for defense plannias during Vorld Var 11~ road 

iaprovemen.ts etc. llovaday• clneloi)ed.ecoaOmies do not need so much 

9CB& as actual .. rtet parameter• used for project profitability 

calculations a~e aot to-disc.at fr~ (s~ial) economic par8.e~ 
and tbey:r~flect ielative scarcity of products and res~rces. 

Moreover, the elements described under point S do not hold in most 

instances for developed economies. 

-
·. 
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I. tbe develor-;:.~t :-or·~=~~= .?S :: ?!'~ess ~i~?l salti-objectiv~::a : 

political c~;e:::~~s. 

- social obje~:i~~!. 

n•tional se:~r:.:y ~~jec~i~es, 

ecological o~jecti~~'· 

2. Interrelatio~thi~ c: ~at~cw::a: ~eve~o~nt objective• 

- dynamism vs. hcr::o~y. 

conflict anc cc~:c'!::e~=~~:.ty bet-~ee~ different objectives. 

3. A strategy - vit~i~ :he r.2:io~l econe>!e)' - for the liquidation of 

underdevelo2~en:. 

transfol"ll!ation ~! t~e ~i!to~ted economic structure,· 

aias~ means, pr~cesse!, 

strategic ar.c :~c:ical ~~es:ions, 

consympti~n vs. ~~v~~:~a~:s. 

isolation (al!t~=c:~:~} vs. fo:eg:-ation wi:h the world ~c •.• 1.,n.y uc a gruul' 

of countric!o. 

4. Economi~ develo~!"~~-= ·.•:.e..,.·e~ ace! asses sec! through difft=rcut .:rit..:dil 

- .. cerial ,!'o~r~ss, 

the effect on !:~P. cis:ri~c':!.o!l of r.ational and global wii!alth, 

the degree o! ~-~t:.s:ac:fon o! the basic needs by the bc~ .. dcst Miies. 

5. The links be:~een =~~ioncl objectives and criteria for pc~jcct ~valuatio 

6. The set of criteriL ~p~rc~ch (basic,additional and 1uppl~111C:nLary) vs. 

application cf ~ ~:~!!~, ~~:v~r!~l yar~stir.k. 

7. No ucro-ef!icier-.:; •:i..::'..:>u: ~icro-ef!iciency of the projc-:L. 

8. Project ... s ir '\Ct o~ ::~e ~alance :>f pa}'?l!ents ~nd internati.:>nal 

coepetetiveness of t~e n!:iocal economy. 



~ateri~l (A) an4 reso~rce (!) ~alance1 

(A) 

Supply (Sou:=c:;; ·: :•• 

1 • Output 

1 • 1 • Plan~ "A'' 

1.2. Plant ··s .. 

1.3. Pla!l: "C'' 

.............. 

(I) 

Supply cs>-

1. Dolle1tic resources 

, 

2. Poreign resources 

(whea. D > S) 

Resource "y" 

" ., x 

::>e!!'..?:td (Destination) ''D" 

. Consumption . . 
2. P!'oduction inpuu 

?.1. Plant A 

2.2. Plant B 

2.3. Plant C 

. ................. . 
3. Investment 

3.1. ProjectK 

3.2. Project L 
3.3. Projt=ct M 

................ 
4. Inventory increase 

S. £x?orts (when S > D) 

6. Reserves 

Dellaad (D) 

1 • Production 

1 • 1 • Plant A 

1.2. Plant B 

1 .3. Plant C 

............. 
2. Investment 

2.1. Project It 

2.2. Project L 

2. 3 .• Project M 

.............. 
3. Export (when S > D) 

11 II I 

11 II I 
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criteria 

.., 
Financial , 

Evaluation 
\..-.~~~-~---.. 

' 

1'hrkt?t 

r·u·mocl,'1"8 

H~r1u ired 

f~r!!'>O\J l"Cl!:I 

e· 

Coanerc: ial 

Uechion 

I 

e 
A\"11i1 aM e reaeturce1 

Adju1ted p1r,meter1 

'I 

Economic l National National Sucio-
·4 ---Evaluation Objectivea -E('onomic Plan 

I -, --' . 
' J 

\ I 

' S-.>c:io-F.:cono1uic ./ / 
..... ..• ·- ··- . -

llti.:i ainn11 

1'1:1ll('lla1 1111d ~;U&' i ,, , 
-··--·---··-··--·---·-·· --· ····--· - - -

Critcrin 

Economic evaluation of a project. National objectives and the proJ~£! 

~ 
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";- c, ... 
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I .. .1.c 

s ! 
i -

x .. 
lJ - flovs~a!:-i.9t 

E - export~ 

H - indivi•:bal cc~su::ption 

c co'!. lec~ive (!-,c:.a: :: CO~St!~?tion 

R - replaca~e~: 

I - inves~=:c~';3 (!le•.J) 

0 stock (c~a:'!ges) 

F imports 

D depreciatio!l 

w - wages • 1. s social surplus 

GNPC' GNPD - ~·~ c~e2ted, distributed 
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!xe-rcis.e 

1. ledistri~u;:ior..:t: ~e~e!::! :!'!C=".!:.:?.g :::o particular regions. 

Let. s disc:.:'>~ ~ ::;-?:>:~i!::ca: e:oca~le. 

?he follc~-i~g re~:ons c~n :e :denti!ied in a country. 

A. Indust=:.ali~~i, s~~cu~di~g capital city, where abuut 30% ~f the 

popu!e~ion !i~es, b~: a~o~t 7~! of national income is ~~ot. 

5. ~.ininr. =esi~~. ~-:.:~ ~~~ c: :~e populat~on, 20% of nati~nal incoec 

C. Rural ~egio~. •i:h ::: o: ~C?ula:ioo and 10% of national iocomc • is spent o~ ~asic g~ocs, ~o ind~stry whatsoever. 

A11ume that re!~cct:.ve of .... are :t:tcwn, where x repre:i;enu tht! urginc. ,_ 
" D 

proportic~ o! :~e ~~re~: ~e: =e~~stri~utional benef iLi R , wnicb - ii 

re spent 

region 

- = " 7 ·'A -·. 

• 
- r~s~!ts in additional net b~nefiti to th~ 

~~- • 0. 2 .,, 

Assume t~.-:: a ::o~:i=.e ::!''-'jec:, i~?:emented in one of the lhrec re!i.;11: 

would p!o~~ce ~c: di?ec: ~ene!!ts of ~S$ 100.000 per y~ar. Please 

calculate ne~ =ed!s~?i~u:ional ~enef its accruing to particul4r re!i~n: 

2. Discussio~ ~c ~e p?e~ared )y ehe participants and carri~J ~n in ss.all 

groupl :: • 

, 

identi!£~3t£on of 1:3:n reg!ons in their respective c~untri~» and 

approxi~~te e!~i!!lll:es o! regional incoa.e multiplier$ a» w~ll as 

veight o::t:~o•J~ed to incous accruing to particular regfou:s. 

·• 

11 I I 
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Type of region 

f •. Highly industrialized 

re1ion (indu1trial 

complexe1) 

Regional objective 

I.I. Further industrial 

d•v•lopm•nt of the re1ion 

on the basis of e.xisti.ng 

infrastructure. Traditional 

orientation. 

1.2. Protection of environmt~nt, 

re1Hri ~ t ionR on pretduct inn 

growt'h. 

1.J. Rt•rnnc.;trurt ion of tho 

inJ11a1tr)'t n1odifirat.fon or 
it11 11truc1.un•. 

In line with 
national objective 

1.1. A, (B), F(?) 

1.2. C, D, E, (B) 

1.3 .... I A, (r.) 

Limitation to 
national objective 

l.t. C, D, E, (B), F(?) 

1 • 2. A, (B), (F) 

i.J. C,D,fo: 

1 --·. ·~··-· .... ---·----------·---·- ----· . - ··--· ---·------·---·-·--- --·- ----·------·---- ----- - ---------·-
II 2. l\1 1,d.~111lurol ruglon 

nf low nu11'1.•L/yi"ldtt 

2.1. lnlc1rnificatin11 of 
ni'\ ri. t• u I Lu r:.' I' l"\<htc t ion. 

'f ll t 1·nch1(: I: t 011 or hi ~h 

qwt 1 i. I.)' li V<' fl l 11~· k h I' N•c.li n ~~, 

2.2. IntensiCication of agri

culture production and 

iave't~ent1 in Cood 

processing industry. 

2.J. tnJustriilliution of the 

r-..eg ion (m.'lnu foe t.11 rin~ 

industry). 

e 
-~ ~· .... - . ~~· .. -... ~~·-~--··· .. ·--~ ..... ' .. ---

?.I. (R), r., (E),(F) 2. I • A, (R) , n 

2.2. C,(B),D~E,F 2.2. "· (8) 

' 

2.3. D,E,(F), A 2.3. C, (B) 

.. 9 
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' • 
~ 

. . - - - -

3. lnduatrial-agricultural 

region\vith a natural 
basia for the development 

of both induatrial and 

•1r~cultural production 

4. Raw material-bearing area• 

S. Lara• citiea and induatrial
-urban centre• 

NO- • -· • •• 0 ••• o• - ....... 0····- •4 

3.t. Development of induatry 

3.2. Development of agriculture 

' 
3.3. Intensification of 

agriculture + food 
proceaaing induatry 

4.1. Development of proceaaina 
industry 

4.2. Protection of environcaent, 
reatriction on production 
growth 

5.1. Further develop .. nt of the 
reaion on the b•aia of 
exiatin1 inf raatructure 

3.1. A1 (8) 1 D1 {E) 1 (F) 

3.2, C1 (B) 

3.3. C1 8 1 D, E, (F) 

4,1, At (8) 1 (F) 1 (E) 

4.2. C, (D), (E) 1 B 

5,1. A, ~F) 

S.2. Limitation o! exceaaive S.2. B, C, E 
expanaion 1 d~glomeration, 
reconatruction of 
trAnaportati'on network etc, 

.5. 3. Rec on at rue ti'On of the 
induatry, modification of 
its structure 

. , ' 

S~l. F 1 A, (I) 

. . 

3. 1. c. (8) 

3.2. A, (I), D1 

(I), (F) 

3.3. A 

4.1. C1 (8) 1 (D) 1 (E) 

4.2. A, (I), (F) 

5.1. (I), C, D, I. 

S.2. A 

' 
S,3, C1 D, I _, 

,: 
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' .. 

£. kewion with tnurLet 

att rMctlona 

· 6.1. Development of tourltc indu1try 6.1. 8, (C), (E),(F) 

(~unstruction of hotels, 

7. Roaion provlding 

conditions for reat 

and medical treatment 

N1tionAl objectivet : 

"different touriat facilitie1), 

protection of nature, no air/water 

pollutina indu1try in the reaion. 

6.2. Parallel industri•li&ation of 

rhe region 

7. I. Developo1ent of 1uitable 

facilitiea (e.a. new water 

intakes, aanatocia. etc.) 

7.2. Parallel industriali&ation 

of c.he cegion 

6.2. A, D, (E) 

7. t. i, C, (E) 

7.2. A, D 

A - Ac:c•hcated induatri•liutiun o( the country, •ccelerated economic growth 

B - Hore balltnced, moderate economic growth. Deglomeration of indu1tC'y 

C - Fully con1umption ori.enced atratf!gy. Self-sufficiency in food pl"oduct\on 

D ~ lndustri~liiation of underdevelop~d reg~ona 

,. 

6. 1. A, D 

6.2. c. (8) 

7.1.A,D 

7.2. c, (8) 

E - H'•re C.:'fllHl inr.omo distribution within the country ' ' 

r - Improvement of the situation in the balance of pay .. nta, erl"enathenina of the international coapetetivenes1 
of tho national economy 

( ) - with tome re1erv•tion1 
·\ 

• 
' 

-. -
• 

- er ....... .....-. ............. .. 

-.- --·----
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A sood p~oj~ct £5 one that collects productive resources into their 

most useful arr:.r-gc~~:s. A:~entior. to profitability, guided by f L"tancial 

analysis alone. •£:: ?~i~t aut t~e bes~ configuration, if prices ar~ right • . 
Market distorti~ns, e.~:~rr.al impacts, lo~sided income distributi~ns and 

those dimensi~ns of welfare tha: e:~de markets can create the sap between 

the signals a.~~ incer.tives cf mar~ets 2nd urgent de111od' of develo~nt. . ... 
This gap !IUSt oc ~r~~~~d by esti~:ing shadov prices that better reveal 

priorities and tra~ecff s. 

!bat is ~y sha~ov ?rices are cor:imongly applied in all the method• of 

project evaluation. Soutill!cs, :he synon~ous names of "accounting pri'9", 

"social prices" or "opz>ortuni:; cost" (equivalent tJ abadov price at nationa 

level) are usec!. 

The UNIDO h3nc~oc~ "Guide to !'rac'!ical Project aopraisal, Social lene!it• 

Coat Analysis ic Develc~ias Countries" gives the ;;; .. .Ning definitions for 

1hadov-prices. Sb.l~·.:n.: f!'ice is cfefined as "a ., implying a price that haa 

been derived fro~ a c~le~ m:ithematical mode~, i.e. from linear prograaming 

(see accoun~ing price)". Accounting price is ~ ! as follows: "a term 

often used syncn:"':llously vi th shadov price. The te .. m "accounting" indicate• 

that the price is not a .arket price. Accou~ ·I price• ~eflect. for example 

the economic value o! inputs and outputs as opposed to their financial or 

.. rket value. Th~ accc•Jt\ting price vill dep-"' beavily,on the unit of accoua 

In linear progr.::1mi~g analysis the shado.f"~ef ined as the incr~o 
I 

the Talue of the_o~jective functiou that result• from that conatraint being. 

relaxed by one i,;nit. Only t~ose constraints that aTe binding will bava 

positive shadcv ?rices, si~ce those constraints with alack·remaining v~ll 

~dd notbinc tc t~e value of :he objective function if increased further. 

One could find ~hadO"~ price of each constraint by expanding it by one unit. 

AD alternative algebr~ic aethod of obtaining the shadow pricei is to 1olve ' 

."dual" of the :ine:::- ?r.,1:-a~-::ing ;>roble1!1, 

Asswainc th~: an economic problem can be expre1aed in mathematical model 

one ca• obtain :he shadow prices of the resources, defined a1 th• increase 

in welfare res~!:ing !rom any mariginal change in the availability of 

cOlm>ditie1 or ::r.r.:o?5 of i)rod·Jction. Thus, the proceH of •hadov pricin1 

presuppo1e1: 

1) a wll-definec:i soc>~ .,.elfare function (objective function), expr'e11ad 

H •thematicat r• :" ·;::t Of COU~try'" S objectives, 10 that the Mdtiina1 

• 
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. 
changes can-~~ ~~~:c~ted: 

2) a precise constr3ints and policies that deteraine 

countries de~cl9,ftent, both nov and in the future, and hence eaistina 

or projecttd ci~c;;.~~tances i~ ..rhic~ t~e 93riginal chanaes will occur. 

n.e method is ?r~ser.ted in sispli!ied model of a national econoay, vh~rt 

shadow prices ref£ect t~e scarci:y of resource• (see DUllerical example). 

The problea for a real econoay or sector of ec~a., is not so siaple. It 

is impossible to bui~: a cc~rehensive 110del that woald include all the 

relevant econ~ic i~!crrelatio~s. Even i! probleaa of data availability and 

processing will no~ ~r?~ar, the model will alvay1 be a 1implificati~n of 

reality. It is i:apc~s~~le ~o conceive of complete an6 appropriate preferen~. 

and production func~i~r.s, c~straints etc. Usually the concept of v.!lfar~ 

ii no·t clearly definec! and constrain: can take various fo11U. As far H 

constraints are co~~c:T.ed a serious pro~lem which uaable1·1oaical u1e of · 
1hadov prices ~r~c~rs in ca!e o! relative exceis of resources. 1be shadov 

price is than zero 3nd c2~ or.ly ~lay an indicative role. Other evaluation 

procedures have ~o ~e use~. 

The siaplest alt~rn~tive for shadow pricing based on pruJra .. ing techni~~ 

is tn take over ,rict relationsbi~s observed in the 8arket for si•ilar it~llUi 

or in markets f~r the same items in other countries. Such _an approach, for 

well-known reasons, can produce aisleading result, aiailarily to shadow 

prices froa ~rete~d-econOl!Y·of simplified 11!4the .. tbical 90del. 

As a solution for ~~'! above 11entioned shadow pricing pt'obl ... UIIDO 

"Guide for hactica: ••• " 1usgests the •thod which through different 1ta1e1 

of approxiaation,_leads to a better allocation of reaources than vould have· 

resulted from the us~ of c~•arly disto~ed market price,s. 

There are t'"o otbe-: "l'h4c!w pricfag" methodoloaiea which are currently 

in use: 

a) Little-Mirr!tss ee~~od (revised OEC!> ~thod) 

b) ScJuire, Van der Tn:: ::etllod (llorld 3ani< approach) • 
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,,.. .. • - -• . - ~ , .... r ., . ·: ·.· 
.::,,.;:..-\_.\,;.\ __ ... ----· - .. '\..: ... &. 

1. In llDSt de'.1.:10;1::-..; CJ>:~t:.·ih :~rci~r. ~~ . .:.~;ange is ::iilllOre vaiuablP. than 

indicatK by t.: . .; .;,~:i:i.~- ~-~te u.: CA~~ .. ;-.1c;~, i.e. domestic 1~urrency :, 

ExaapU = 

"'=-· - ::.. 
·'· .&. ..... _ 

- . :c • ., ._. _ .... 

a ~5 Rs/bottle •. 

Wie get adc!itior..:;~ i 5 l.; u•: c:a..:i~ ;,.:,tt:lc.. !n ocher word£" - eacb unit of 

f1.>reign exchaa;~a. ::.:?~s:..:-.:;:! at :;-• .? off id . .;;l ra.~ ; 1 provides 1.5 unit 

r.teasureci in tf::':!;:i ':): do::\?;:;:i:: .-:.~:in~=-~ss to pay....;. the ahadov pri~e 

of foreign eA.:!' . .ir . .:;.;;; :.s 1.5 :i:::.!.;; C:i;;hcr :=:a •• the official one. 

2. Methods of ca'!.~·.::.:i:i;-:s s;·.oaciow ~xc: . .:n:;.: r~te (Si:i.J 

a) ratio betwae~ vf ficial ~~~r.~:-.~~ r~t~ (0£R) and standard conversion 

b) 

. c) 

factor (SCF) : 

vberl ·: M 

x 
T. 

l 

s 
x 

I 

~-:., . .,,_ ... 

SI.ll • O£a 

- df vall.e i~;>or:s 

-
-

f o~ value cf P.Xports 

i:::po~t 

ax;>ort 

tax :-evenues 

su;;sidies 

Ct?. (! .,. 
.. .. . .. ' --1. z . OE'l !! 

E 

""er•:: .U.i'' - aej~StcC: rat.: G~ !ore:ian e:"cunge 

• 

M vDlue "! vbi:,te cir.C: ~:\vhible paymenu exprHHd 
• i~ do:r.~1:;ic 1 cu::-:.n.::1 

I 11 I Ill I 

,B - v,:luo e! \•i,;:.o~~ 11;,~ i,nviaible re~tipu exprHHd 
,, ... • J. 
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d) !eta ~la~s.:.."' ~ -:::e:>~C: ~~.1·_;:;;: -:!i·~~ ~~ .::~jus:ment hc:or for f1.1nign 

excha:t~e - ;.;~ 

·-' ·' 
~-- r 

-... 

vhere : 

ef - cl~~t~c::y of s~,ply of foraign exchange 

I. - ~~ports 
1 

S ~~:;>er: s~)sidies 

~ e:astici~y o: demand fO'f iaporta 
~ 

!!. 
'1 

t 
:..~rts 

AP h !he prPmi~= c~ :~r~i~ @xc'-:'l!lge over the official rate (ex~ruse1 , 
as a perce!l':.:;t?). i·- :! e' ·..!~: :.o s~at!o•1 exchange rate devided by the 

:\~ . . ·- - ' 

e) UIIDO me:~oC ~! . . . ,. ... r•• • • • - ... ---------··.;.. .. t~~ shalO\J price of foreign exch~ge 

vbere: 

, 

. "\. 
"=" ,_ .... 

2· :w .:--.. f: 
.,&1 

"' ., ... 
··1·.,: .,- --; -

r' s~~~'-"'· ~~ic• of !~r~ian exchaa1e 

- - f r::cti~ of ;-,!'ei~ e::cbu.gc allocated to the "itb. 1.11,ort .. i 
~on ..-·~i.:~ ~c-ii:for:.:l foreign exchange •de available bJ chi 
~rcjcc: r. ~~~~t) 

.. 

.a. 
;>. - ~ .. 
~l: 

';' 

.. : -
~ 

?> 
P-t 

~ 
... 

·2 e1! 
'2 

D 

'" .. • f ••• Clf D 
Pn 

In UllIDO ee~~?~ ~he 'tadr-~ ,ric• of !or~ipa exchana• la c~lculate.l •• rl 

wia.'lted llV":'C'?c of =-~~., rati.H o! da.o1tic •rket-clearin1 .Price1 to c 

ttdcet calc:·.:.::-o::· · ·~ ~!ficial rat1 ot exchanae, 

. ' 

• 
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0 t.i~tle-~h:-:.?·?! -.-~-~~t: r~~:-:-!:~~t~ :he reverse .!tpproach - instHd of 

increasing :.::-~-::- :-r:.i:es :o ic:::e ~:,~c.;:ic market leve: w_ith the preai 

(a~just~ent ~~c:o:-} on ~ne c~~!ci~l exchange rate, domestic pric•s a 

decreased :~ :~e )or~~= ?r::es level by the conversion factoc • 

. e 

.. 

• 

I 

, 
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~::>st of th~· de,,.el::>ping cu:.:ntriu :a·.~ 

e:?l~~"'Of"nt situation. At th• !ace t~ there ~x1s• sy~~e•s a: w.1~e 

ccnt~ols (~inin~• vares set by zoverns.?nt or its agen:ic~). Accorci: 

t.> t~~ lal.: of dee.lr..; a~c! sl::•ply on a co:::~etitive a:atket r;rices refi., 

ec;uili~riua: situation of dea:and and su;:ply. 'llage is a price "that th• 

en[#rpris~ has to pay for la~ur. 

Fiture 1. 

s 

D 

D B Q 

Pofnt A 9n Fig. 1 is a point of ful! ecylo)-ment on cOlilpe~itive t~: 

(the enterpreneurs ar~ villing to eaploy 110re ~orkers. but for lo~~r 

vages and the vorkers prefer leisure tban working for less aoney). 

KiniCJUll vage (CD) auarantt·ed by the autho:-ities is higher than the 

hypothetical "equilibrium vaae" (otbennse it vould not be necessary 
. ' 

Ht vase c~ntrols). There are different c:auaories of labour. S~ sic 

are scarce, others ar~ aboundant in a siven economy. usually unskille 

labour is aboundant and skilled labour is di!f icul: to find. Differe~ 

deman~ and supply functions for particular skills ne~deJ by the deve

lopcent project point out to where the vage controls are neces1ary (o 

•ight be imposed). No vage controls for skilled labo~r (vhich
0

is bett 

payed than uftskilled labour) prove that thi~ category of labo~r is 

e=ployed on competitive tenDs. ln any case the project would bav~ t~ 

pay the same wages under ·actual and hypott.etical c:01:1petitivf! market 

situation. 

The vaae status of aboundant unskilled labour· is somewhat di!f ertn 

Because of mini11U11 vage guarantees this cat~1ory of labour sets more 

than it vould be paye~ under free coaapecirion. The eni•rpreaeur (deve 

lopMnt project) has to spend more on vages than under c0apedtio~ an~ 

I I I 
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coaseq~ently s~ffer~ hypothetical losses. In order to assess ~se 

losses one has to detenine the diff ereace betvec.~ a~tual vase o! , 
unskilled labour and its"sbadov version (correspon~ic, ~i~h tJ.. hy-

pothetical equilibrium). 

As ve knov alr~ady from the definitioa of shadov prices, the shade 

price of ao aboundant factor of production ha~ a zero Yalue (tt.e COD" 
. . 

tribution of marginal increaent of labo.rc fore! to the valve- of. pro-

duction in the situation of unemployment is zero - increase in laboa1 

results only in the. increase of unemplQJ9eDt, not in procluctiaa·r;sul . . 
Theoretical assumption of. zero price of labour cannot l:·e accepte.I ia 

· ·real lif~. Every ~-n effurt costs adclili~l ·en~rgy ~pend~~~· Tll. 
energy source is food consuaption.··u .is well bovn that atbleets, -•iners etc • have to coasume 1D0re foc:icl than average consumers in order 

to be able to .pe rf~~.-~Sane is t.~e for someone -vbo ·is .\ot professio

nally active and starts vorking for 8 hours a day!. Bis f~ r~in.e 

incre~se s~times considerabiy. 

Another factor that can serve to detemine shadov wage is tbe valu, 

"f :.:>regone production due to the transfer of unemployed or underapl· 

person f~om his present statu~ to the project. It is abvious that a 

person supj,orted by bis faaily contributes to some extent to tbe vork . . . 

done b;" other 1lellbers of tbe faai.ly. (it Ji-true especially ia ap'i-. 

culture and handicraft) •vea if he or ghe is not formally 9ploye4. . . . . ... 
'l:be exiscaace of abou8d~1ac unskillet laiouT d0es aOt Man ~es.: 

tut lab°':'r is avaUable in deair~d q~antiJ.i.elt_projec(_• ~ite. '1'ra11 1 

of labour f WOil areas vbue lt is · aboundaat to projects ~ite corts 110111 

(Yery ... of.tfD the workers marate vitb whole fmlies~ ~- ! ... · ... 

All the· above mentioned elements deteraine the social cost of labcM 

(called also· opportunity cost of labour or shadow vage). 

Shadov vaae is a national parameter.· It means th&~ the same (m1iqu1 . . . 
sbadov vase should be ase.t for the economic. naluatfon of all the 

projects that undergo th1s procedure.· In practice it is diffi~ult ·~ 

1111Le sophisticated computatilMls of. the 1hadov wage • .,.. the aatter of 

fact. the vhole 1ocial-econoaic evaluatioa of. projects is very approxj 

utive and very fine ad rime consullii~& coc:putati~s sive ia llOSt caH 

the resul u very clo11 to tbe ptoposed rC1Up e1tiutes. 

"Cuide to Practieal •· •• " and other publications propose different , . . . '. . . . .~.. . 
1hortenu to determine a IMd°'• 9rice of unskill•cl labon':._.. .· · 

I • • • I 

- the eq,1ivalenc oi l !dlOJra•• ,,,,f , 1raia per d•y; , 
~ I I I I I I I '· ·, ' 

I I 11 
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, 
for1one.productiC1D in aaricultare (~he° pay of naral aarltet in •lac• 

' seuoa · - in absence of other .. ta 

arain per -day) • . • 
it co.es aaain c_o 3 kiloaraa• of 

\ . . .. 

SO% of the aini-. official •&e· . · . ... 

These.three.different estimates 
... 

If oae understand• the i.U of tM . .. . 

give ve"Y"clos~ aui.erical.results. 

shado,r vase. it·s~...,.....;fficiently 
1ati•f actory to adoPt a certaill percentage of , . the ainmua •1e a• u 

approxi•tion of tbe abadov waae. 

; .. 
TC?J>ics for discussion (national cases) 

... ·- . 

The pirticipants are asked. to prepare-and think over the follovina 
- -- ·. - . 

question• relative to their-respective countrie• : ' · --
- - - .. . 

nera1e vag~ by aectors ;" ·· 

aarket vage of unskilled vorlters i 
labour aarket (number of une.,~oyed and ua"dereapioyed): 

-.: 

transfer payments to uueaploye4; · - · , -· . . 
. I 

cost of transfer of labour-frOll rur~l area~ to project toc:,atioo: 

co.t of :training; • ·- - . 

c~st of daily subsi1~n~~ c;ric~"of basic st.apple crop)~. 
, 

--· 

· .. . ....... 

, 

.-

·. 

I 
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........... _ . ., 

. , : .. 
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lflCOttE DISDIIUTIOR OIJECTIVES 

1. As pointed out a~ the earlier atases of Social Cv't Benefit Anal71is 
-

income dietribution is one of the ane~t objective•. The 

sovern.ents tend to •ubordinate inca.e distribution to tvo basic 

targets: 
.... 

- economic growth --- more equitable di9tribution 

of inca.es ~.ong different groups of societ7. Iovestaent projects_ 

appraisal has to take into account iovernment
1

s prioritie~ vitb 

respect of incOlle distrib~tion. 

. . - . . . 
2. Income di1tribution:-vitb~respect.to econ~ic grovt• 11eans tbat

0

&Jl•r 

11ent prefers projects generatuig higher 6-vings, as tbe7 contr11'11Pe . . . - - . 
m1cb more f" development· objectives ·rather than cOnSUIJPtion. Distri-

., : .. .. ' - . 
bution of benefits generated by a project over time is dealt vith at . . . 
Stage Three of. the tiHiD<i;s·"Guide_tc Practical Project Appraisal: • 

. · .. . 
3. Distribution of benefits a.one contemporaries is.sal>jected of Stage 

' .. . . ' . . .. .. . 
Four of tbe ~bove mentioned UllIDO •tbod .. This objecdwe is to some 

. . - . . 

extent coatradictory vitb "the first one. At this point ~the gav,UDMD 

has to ealuate hiiher C~luaptiOD of the poor t~ the• iJaCOl~IH COio 
to· the rich people. Ambiguity of 1toth- incam distrih"ti!1'1 objectives 

reflects nevertheless real choices that ba•• to 'be••• 1ty tbe 

1ovenment. ·. · · .. · ·· : . . · · . · .: .: •;..;,.:. .• · ·. 

•. '· ·s .. ,eo ~. ~ ,£" .~ ~ ~~- ~~~/i:)~L ~.s_.t. 
..... . -. . -·- . -~-.:: : ~ ·" -.... 

"· 11ent of Stages One and 'IVD. Tbe data r!lflacting atlj111tmiiats .,!. casb-

-flov fr• Staie One and ""° are startin1 ·point for ~~ fl~ ;· : __ 
• '!. • • .. •• .- • ·~ ::.' •••• ~~-

anal1sis. -Price ·distortions -:lka ioto account at urlier-·naaes· :·· _·· 
.. . ... •-:.3-;=· p ·~ • ... .·~ 

generate.incoae diitribution aa compared to bypo~ .. tical situaclon• 
. . . . -:.· :. . . .. . .... ·. ~ .... -~ · .. 

·of ·a cO.,C.titive •rbt. !ach adjast8mt• ·Ning llnOtlaedcal flov, · .. .. ·. , -~ . , . . . . . .,, ... . .. .... .. .. :-. . . .· · . 
. ··~ • .,. ···~ - .. ··- ---"r the s- tim isicreases.-incO..s of. one aseiat .... dec:ieales bj , ... . . .. . ,.· .. :.--· ' . ,... . : .. ·. ,.-- ·-- ~--·- .,,,·~ ... ·,, . . :· _: .. 

Hiie value incomes of anotlier (or meral) involvH •int. For GUiii 

it vas prOftd at Sta~• On~· that ~ostille4. lalKNr ~~:-~•~rp~ld. -~· 
. . . . .. . ·~· .. · ... 

difference betve~ vhat tbe- workers effecti~elJ 10~ _.,what" ~bey 
• . • I • .• ··,. •• ..... ~·:" :"' .' r .; 

--·i!ruvld ·hne been paid h _·tlle~_r .~nif_it;. -~~ )~ .~t -.. ~··.··~! d~ :~~~ 
. · for the project. (undar·.c~dti•e acO..OllJ the _project :_voulcl". 11&••;-co 

. . ' .. . .. .·. ... . . . .. . . . . . . . . . . . ... ' . 
· .. · pay' 0.1,. eO.,.dtive .vtti•/ lover tun the offidat" •inimm procacr. . ' . -· . .. . . . '• . . . .. ~ '-. .... ,_ . ... :·· 

\" • • b7 lw) ~ • : I ~ : • ·,..- •I • • ·~ P p• :-,. • 

•• ~ ;. . .. • •• 1' 'I'_.: ....... • .1 •• -~·. 
• \.I• •I _. • • • I ' ' ~-= • ~ .-

• , /I •1 .• I ,. I I "•,. I • , :.. I " • e.!!r.::• ~' 
.• . " .. : . ·, ., :,~;.:.. ..;~ .. : ~· . \ 
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5. Prior to Suge three and Four UHIDO. s ''Guide ••• " introduces Inco 

Flovs Analysis necessary to assess project·s impact on savings an 

equity objective. Income Flovs Analysis consists on - ide~tificat 

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

macro groups are to so.e e~tent affected) 

- attribution of gains (losses) resul:ing from the adjust~ents to 

cash-flow to dif f~reut identified social groups . 
- prep3tatioa of inc~ flows data for the proposed procedure of 

an3lysis (calculation of present vabe of gains /losses/ of f!ad 

social group in adjustment tens; see Table 12 in the "Guide ••. 

6. Knovin~ additional flovs of incoaes of different social groups one 

can determine the Savings"of the respective groups. the SUS of 

resulting savings is NET PROJECT IMPACT ON SAVIllCS. 

Procedure for savings detenai.natioa: 

- marginal propensity to save (MPS) o! each social group has to ~e 

evaluated ~ it differs depending on the level of incomes (the EG 

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

additional incomes of social groups {sum of adjustments going to 

a particular agent) considered as marginal incoaaes together vith 

the respective HPS deterwine the volume of savings. 

7. Savings serving development objective have more value for the 

government than NET PROJECT IMPACT ON SAVINGS. The value of saving1 

under the circuastances of economic situation is determined by the 

AFs 

MPC • KPCap AF • ~~---~~~~~~ 
• cat - MPS • KPC"1P 

- I 

Economic meaning of the f oTmUla for 

consumption ("IPC - Marginal Propensity co Conswae 

product of capital (MPCap) di.counted by cons1J11er 

--~ annual 

) out of aarsinal 

rate of incerest (Cll 

minus race at vhich 11ar1inal product of capital is reinveste4 aod 

creates additional flow of consumption. HPS, MPC and HPCap aiaht be 

decarmined e111pirically. CII ia not knoi1 Cit is different for differeac 

social 1roup1). The "Cuide •• ~" 1uue1u, instead of tryini to evaluate 

CII, a method of vei1bced calculation of Al1 takin& into account 

differe~c values of CRI~ Thi• procedure reflects interactive •pproach 

I I I 
I II 
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into vhicb both deci5ioa Rakers at t~e top and analysts a! the be 

are in~olved. The weigh.ts are not ~ssociated directly vitb CRI. t 

vith projects impact on savings calcubted 'JUt of the resulting .~ 
Probabilities of acce~tance o~ a 1iven adjustment are veighes for 

calculation of the expected value of AF • Adjust~ent v~lue for 
s 

savin~s is calculated by multiplication of NET PROJECT L'fPACT G:; 

SAVINGS by the expected value of AF • 
s 

8. At Stage Four the governaeot has to value the incomes of dif f er~~1 
social groups. the intuition saya·that _incoces of the "poor" are 

more valuable than the inca.es of tl:e "rich". It bas to be 1uaati· 

fied; The "Guide ••• " suggests a •tbod chat ~an be ,»resented in a 
number of steps: _ ~ 

- determination of the basa.level of consumption (the level that 

neither has to be taxed nor subsidized). -
-

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

consumption level of social groups iden~ified at Income Flovs 
Analysis., 

- evaluation of the elasticity of the urgioal utilicy of income "1 

(by siailar method to the one used for calculation of AE ). • • • 
I 

tbe•metbod involves calculation of adjustllellt factors for different I 

soc ia 1 groups 

vhere 

b n 
AF•(-) - 1 c 

b - base lnel of coa•-.tioa 

for • • O, I• 2 
') 

_ c - coasumptioa lnel of -. of tbe social aroup• iclatifiecl 

at the r ... flov Aaaly1i9 ' .. 
.. . 

. 
aad as a re•ult-4i1triltation _.ju.t8alt values. On thi• ba•i• pro-

. . 
babilities are a11ociated vicb "a" Yalue1 and expe~cecl "a" value i• 

calculated. Expected "•" ••lae i• used for calculation of income 
clist.rnucioa _.ju.t•at value1. 

9. After Stas• liar.• alhl Pour a4jutMaC value• are added co project 

value ac the prececlia1 •ta ..... Ill is calculat ... 
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C~nt: 

Consideration of the project•s i.,act on the &chi~1111eat of social 

&0als Ht by the IOYemMQt involves Subjective juda-ents. thia pro

cedu'e can be questioaaed~ but on the other hand aovern.ent social 

policies are alway3 to some extent subj~ctive. Acceptin& o~ rejectiag 

project proposals on the grouads of social considerations. the aove.a 

meat expresses its subjective preferences. that is vhJ the proposed 

procedure "objtctivizes" subjective approach as (ar as it is possible 
.. . -~ .... -

It helps to use the same yardstick: to 11easure · U.,act of diff~reat 
. 

projects on social policies implemientation. 

• 

• 

· . 

... 
. .. 
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U~CERTAINTt IN P!OJECt !VALUATION 

Cncertainty is linked vith every hm:wn ac_t~vit~." ~t~=-~~ t" be take 

into consideration also in project evarl:ation. 

Sources of unce~taintJ: 

. • 

1. Cbang~s in_ prices of 90St inputs anc!_ O\lS"'~!"J.~ ... t .. ~S!r_!?~o. '!-. casi 

-flov table. For fiNDcial aulysis i11pOrtant is their absolute· - - . -- . 
•alue: For social cost-benefic_analysis the relative p~ices·matter - . - -
Pric"e• changes 11ig~t be causes_ ~1 chang~s in dmaiicl (supply) or by 

80dif ication o! mac:ro-ec;~o..ic rel.#r:.L:-~~-- t.e~~~-~~--.!e. !~_!!~ba~g~. I . . 

rate levels. e 
2. Cha: ,es i~ technology· that are very probable in project's life ti.mt 

·. 

4. ~roje~t's capacitj aighc ~ot be attained. 

S. At the starting ;>oint co-st-esti1112.tes might not be ;xact. 

6. During project's life time political c~.cnges might ~ccur that re!~l . ... - . . .. . ·. 
in different social c/h.analysis .(different priorities for a r.ev 

government). -... 
Uacertainty results in different p~~~~nce of the project than :hi 

conclusions 0£ the feasibilitJ stud1. vben actual result* •r~ better 

thaa forseen, it· coastitates ·additional 1ai1l• fo~ the project •. Mo41t · 
• • . . .J . . . • 

clangerous is the inVerse situation. it aight e&.use a failure ~f the-- ' ' . .. ., 
euterpreneurs. 

·Dealing vi th u~certainty. 
'. 

~Stage of financial aaaly1is.(disc~ssed earlier): 
~ ' .- . : 

Project financial analyit ha• differeoc tools at his ~iiposal -
, 

break-even analysis a~d ~nsivity aaal1sis~ Practically he assumes 

.. 
-~·. 

the worst potential ~tcomes and evaluates vhaf happens -w:.ith the,

proj~ct 1111der tba•• •••umptloa1. ?be enterpreneur:iovestin1.bi1 08ll 

~ prefers usually to ~tay Oil ,;fer srounds by ·~~uming rather 

hipr costs and lover Ales revenues. 

-··scap of economic aul1si~: 

ror ecC.O.ic analf•t of project, conaiervatin estimt•~ ·an not so . . 
i.,orcaat as in the fiaMCial cu11,~•· ,~·~!'t.!f~ci ~PS:OYiDI . . 
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proje~t~ ne•~s VCrJ re~listic estiaates of futu~e pr~ject•s acti~; 
T~e esti,..tes should ~. unbiase~. S::ia! coat-behef it 4nJlys?s d!J . . . . 
with econor.:ic .Jn:al~iis ~r..d '"·it!l soda: (distributiunai) 3Spect.i ,,f 

' I . 

prcje.:t im~:-::~~r:tatic::. ~he se..:1>nd ~!e~t!nt of pr"ject evaluation -

social '.l!lpJ~~ - dep~ncs on 1overnr.tent's polici~~ ~n distribut~on. 
'r.tey :ui~ht c'.1a:Jge ovn time, but the~· do influence project aprrnv..;i 

by th~ au~hc~ities. U~certainty an~!ysis Of distribution ~SpcCLS ~I 

pro!ect i~pl~aent.Jtion is not able to iive satisf•ct~ry and llh?anint 

fu! resulu. Economic part of SCBA nHc!s other methods to deal -..i~l 
uncertain future. 

Adopted proced~re to :reat uncertainty ~ight be as fcllo-J~: 
•. 

1) :dentif ica:ion of the key variables (vith the bi~gest iapact on 

project~S V.Jlue or V~th the biggest possible Variations) - for eco .. 
nomic analysis they might be: number of jobs created by the projec 

export earning1, 1pendlng on import1; 

2) Identi-f icat ~on of J){'Ssible range of variation of the se!ect~d 
v~riables; 

3) Association wit~ e~cb ~'ri~tion of a likelihood oi its occurence; 

4) Calculation or the ex9ecte~ ~a:ues o! variables; 

5) Calculation of the ar.alysis. 

The abo•1e propc)sed 9thod could '!>e :?ere or lesc; complicated depenG 

on qualificati0ns of the analyst. :t can t5ke a relatively simple c,:: 
It requires however a good experience of experts evaluating proba6ili1 

of occurence of tbe variation~. In order to simplify tbd analysis it 

is proposed to use a limited number of variations for eacb ?ariable 

(ex. optimistic:, "realistic" and pessiaistic). The prohabilitiea might 
' 

as well be detur:in9d by a panel of experts as a result of their 
discussion. 

Example: • 

The experts determined :hree versic~s cf the productive capacity 
utilization - optimistic 100~ 

"recilistic" 60% 

40:: .. 
Respect!.ve pro!:l~bilitiu :.:<;re esti11ated at 0. 1, 0.6 and O. 3 • 

. ~ .' 

. . 
Expected va!u~ (the 1n0st probable) is calculated as follows: 



l_ 

• . , 

I- 29 

100 x 0.1 • 10 

60 x c.~ • ?6 

40 ··- 0.) • • 12 

58 

'ote: th~ ~=~baoilities ~ave to sum u~ to 1. -
Another vay of dealing with uncertainty at the atage of econOllic 

~nalysis is·a·!Pecific tYE,e of sensitivity analysis.In this ~thod 

first the ~mportan~ v1ri~les have to ~e ide~tified. Then a project 

analyst mig~t proceed to analyse hov sensible the ~roject is to the 

r~anres of 2 s•lected variable (or variables). In consequenc• it ~ig~ 

~• critical :ones that require special super1ision. Sensit~J 
__ ysis ~oes not diminish risks but it can point out to soce measure 

that can rrduce risk by increasing' co1t1 (ex. con1tit~cion cf necez11 

reserve of foreign currency to offset fluctuations of export prices). 

More ela~orate ~r"1»ability an~lysis has to be _;nade for larser, ..!ore 

complex pr~jec:s. In sach cases succes or failure of the projert migh 

weight hca..-ily ~r. 11a:ional incoee • 

. , -
• . • 

, · . 
.. · .. 

. . 
I 

. , . · . 
I • 

•. 

,, . 
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A rroje~t h ~t-!<':t ... d in th\? first stage of its eva!u)~ion ~ased c 

pruf itability i:'.,:: tb: .-:itcrpr~n<:ur·s point o{ viev. Cash flcn.:' or t!u 
• 

project is built :.:-. ;,.;.:-cd on aarket prices of inp.its and outputs. Al I 

tht: itcr.:s incJui .. -a i:t it .ne direct Iv involved in the project itseH. 

Th·~ projects sdu:t.:ci fro111 private enterpreneur· s point of vie'° ~uar~ 

upti;..al ~llocatio~ ~r r~sources only if aarket prices us~d for c~lcu· 

lations of prciita~ility are based on true equilibriu::; prices (re!le~ 

equilibriua bet~een demand ~nd supply for particular products and re

£ourc<:s). This cC1ndition is very rarely met in the developing countri 

~-here distorted c.?rkcts make it impossible to assure optimal allocati 

C1f resoune~ fr::- ~;i:;~~· s vie10 point. The g.'.'vermaents have to interv 

in ord~r :.o s:r:. :::"'< m!tional c-cont'CY accordingly to 1i0h.lt is "ration 

Thero= an ti."~ t-.:.._·: v: considerations h3\·in~ is:ipact · °" the allocation 
of r~s:ou: t:t-s : 

1) c~rrecti<:r. oi i:l~est~ent d~cisions bas~d on distort~d pricc-r.; 

2) takint intc accc~nt governaent·s spcial policies for shaping up of 

in~~Sti:.?:lt str~ttur~. 

Th~ first typo: of approach aic:s at th~ recreation of the market 

conditions of c h::;-ot~eticc.l fr.:£- c-.•:::retition. l!nder these ccnditicns 

~ ne~ profitabi!it) calculations are c:.3de. ~et prescut value of the 

project is than e:-:;»ressed in economic categ~ries (which are diH .?rent 

than finzncial er co=::ercial values). 

The S(;t"ond ty;-.e o: approach has a subjective character. It reflect: 

'~verncient ,acial r~!icy (ex. more resources for ed~cation or health, 

full eaployment policy, more equal distribution of inco:i:« etc.). Th~ 

social considerations are hard to measure. They are different fros O!l~ 

c~~ntry to anotter, t~ey chan,e ov:r time, but do not follow any spec: 
pattern. 

To evaluate an ir.vest1D1tnt Jecision one ~as to take into account 

possibl)· both points of vie\.". lt is not an easy task as it has to c0tal 

several criteria i~ en~ loii~ally construct~d method. There are diffe1 

such methods, cact ~ne oi th~ havin' advantages and inconveniences. 

rdlect also w.:.jor trends in ec"?'omic de\•elopment at the moment they 
~·en vorked out. 

The llOlt ~cpalar •ethods of social-econow.ic •~aluation of inve1tme1 

projects 3r• (in chronolosical -order) 
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I) lar. M.b. Lj::lc. Ja::~s A. Kirrl:~s 

~"1ftU3l of ln!~slrial Project Ar.•:ysil i~ J>-velopi~& eo~~trics, 
I 

Social Cosr ler.ef~t ~aly!is. 1968 (OECjj - modified in 1t:,. 

2) Pa:th2 Daigupta, Stephen Karglin, ~r!y• Sen 

Cuidelinea for Project !valuation, 1972 {11ilDO) 

3) Lyn Squire, Her.un c;. Van d.er tab 

Economic A:ialysis ~f Projects, t9i5 (Vorld lank) 

4) John R. llansm 

--

,. , .c •. 

Guide to Practical Project Appraisal. Social t.cefi t-Ccst Ana::.ysis 

in ~veloping Countries. 1978 (C5IDO) 

All these aethcds recOG:!:lend 
e 

use of the shadov prices for all the 

basic it~ of project"s casb-flov. b this ... -.y they try to find a c=-: . 
dcnoaoinator in •"hich the project cont~ibuti:m to national eco~ocy •S a 

v!tole might be expressed. 

Basix diff~rences bet~en these :::>dels rEsuit froc di!fere~t assuc-

ptions ma~e b! the a~thor~. 

For (1) the CO!!:JCD denoain3tor 1s publ~c inc0>me (called social value); , 
For (2) it is "aggregate consumption"; 

For (3) it is "unc~tted pub lie income" (net social benefits • nee 
efficiency benefits - net social cost of' increased'private sect 
consuc;ttion); 

For (4) "consumption beaefits in the bands of people at the basic 1~1 

o! consumption". 

Another feature ~if fereaci•tins the models is the question of ccrren 

in which a denominator (aumiraire) is expressed. tor (1) and (3} it is 

convertible currency, for (2) and .(4) ;t is clomestic currency. Conseq•Je 
. -

the question arrises of bow to ~•ti.ate the relative value of domestica 

produced goods. All the .ethods use sicilar aotioos. In seaeral all the 

products are put into tvo categories:.traded soods ·and non-traded coods 

(in foreign trade). For traded good~ (1), (3) and (4) recommend.the use . . 
of border prices - cif for imports and fob f~r experts to set proper ?r 

relations. Method (1) proposes for price rati,, estimation "villin,!\es-s 

of the consumer to pay" and bcrd~r prices,for tr•d•d soods. 

Methods (1) and (3) ~onsequently to the use of convertible curre~.=y 

·and border prices for traded &OodS deflate the v•lue Of DOD-traded IOod 

., . 
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to their bot'c!'": ·.:c;·.:i·.·:!.r::t. ~e·· ~se for t~is par~~· Suncbr4 c;.,n~cr1 

Factor , 

c:~ !official exchan~• rate) 
SC~ • ' S£~ {snado~ ~cba~£e :a~e) 

!!etboc!s (~) :~~ (~) use sh.1dcrJ excha~ge :ate to espre11 tbc walue1 

o! iaports c:~d .?·:p.nts to ~::.or.a! ec~e!:y (!or respective ~ntrie5 of 

proj~t·s c2~~ ::-:n-:). Si~il3r proc~:~re is used for other tradable 1oc 

t!wt an not ::c~·.:ally tr:ad\?d. Jc craciab!.e· s prices are evaluated ir. 

Mthods (2) ~n.i (4) ~;; ~i';.linpess of the COllsumers to pay" or by :. , 

of production ir. (4) depenGir.g o~ the categ~ry of product • 

.\pproacb ~o !a~out' in~uts: all the 11ethoC1 ase shadov pric~ of t:n

akilled labour. Soce1 e.~. (1)1 give di!ferent ....es for it: Accountinc, 

Karciaal ~roduc:ivity of !.about' etc. 

It is di~!ic~lt t~ make all the calculatica1 ia one 1tep. The pro-
. 

cedure of gr~~u~! L!!!;>rov~: o! ~alculatimlS leading finally to t!N 

· statenent Gf eco~-;oo!c prof itsbi!i:y "cz~ be traced on the exaaple cf 

the \lrlDO .. s "G::i.:!e to Practicai ?rojcct Ar-;:'!"aisal". 

This .et~o~ ~$ c~l!l?Osed c! several phases: 

1) Adjustments :~ c~s~-flov (in order to eliainate.!lllrk~t price di•

tortions) ; · 

2) Adjust•?~~ to cas?l-fl.ov (rea! '\"alue of foreign exchanse is tilbn 

iDto accc-::nt); 

3) Income f1~ a:?a!ysis; 

4) Adjust11ect fer the v:lue of savinas; 

S) Adju1~t !er :he inc~ di•t~ibution; • 
6) Qualitative aspects of project implementation. 

'!be first t~ p!wres ccnstitute econoeic evaluation of the project 

After the ar;ustm~n:s arc male, new internal rates of return are cal

culated and ser.'c :or co~ariso~s '--ith inurest raees (capital .. mt 

social etc.:• • 

tbe follwi:'!1t p:111ses uke i:\~o accocnt vhat often aeeas difficult 

be .. asured. P~ase 3 supplies necessary data for pha1e 4 and S. Phase 

gives opportunity to coeplete the evaluation b)' other important aspec 

of project'~ co~tri~~tion to national ob~ective1 implementation. 

'!he cont••nts t'f the phases of ?roject evaluation: 
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:o!cntific.iti ::- ..,..: :::~ ; tc::r :"' ~-= 1!~":.:!':-cc !or price :!istoni~s 

l•r-~ .......... -·-d .... n--· ..... ~3'!-.ln ""Cr. ...... !~ --'•'1• , ... ~ .. 11 .. ~,. _...... ........ ~-. __ .,.,. .... -· ........ , _____ .V" ..... ~ . 
- Evalaatio:! cf t~~ ~~e iteas cc~!ent :o ~ atjusted (pri:~s of p:,

•~cts an~ resc~~c~s, especr.lty ~"!lskil!ec labour); 
sba:!ov Drice 

- Est~tion cf c~versia!: fac:grs ( C: • ) and adjust.en 
ur~et pnce 

factors (AF• er - 1); 

- Caloalatien of adjus~ts :~ cash flovs: 
' 

- Cale11lation o! ?reiiaicar; adjusted present valu~; 

- Calculatio:: ~! the nut. 

Pba•e 2 

- Eva!~tiCY.a of t?le ~orei~ exc~nge cont~t ~i ~ifferent c•sh fl~~ 
- C&lC11lation of shadow eschaae ra:e; 

- calcalati~ of conversion aed adjustcen~ !actors 
Sbadov ~c~acfe ~te 

CF • 'l!f icial £7.cnange ~te 

- Calculatic~ of adicst::IC:lts.to c~sh-f!o-Js: 

- Calculati~ o! adjusted cas~-flOYs (!reli~inary adjusted pre3ent ••1 
adjusted for !oreig?l esc~ge); 

- Calculation cf th~ Ill. 

Pbaae 3 

- Analysis cf all the adjustment• t~ ca1h-flovs; . ~ 
- Identification of social sroUl'• 'benefitin1 or lolina i1l con1equenc11 

of projec~ i.m;lle:aentation (Project, lest of 'Private Sector, GoYen. 

Worters, Ccms=aer1, Poreip) ; 

-.Attribution of 1ain1 (losses) resulti~g from the adjustaents to caal 

-flows to di!ferent social croups ider.~ified above; ., 
- Calcalatio~ c: net ?resent va!u~ (?:PV~ of gain1 (lo11e1) of .. cb ao 

STOUP expressed in adju1tm:it t~r!IS • 

- Ve b&Ye to ev&!eate v!tat par: cf constr.!ll'tion sains i1 saved. Aclditi 

incC111es are partly spent anc! par:ly 11ve~. !lar1inal pro,.neity co 1 

(M!9S) det~n:1ir.e1 th• part of additional incOlll that i• eaved, It •• 

!r..'!f., .. ne ll)cial, &t'oup to 8S'Other. PT'c.,~t ~S ... ba•1e to b• attribut••~ 
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to l»eial crc.-u~s identified ur.der Ph••' 3; 

- Savinas of ea~h aroup have to be calculated. 'The •1.0l9 of resultin& 

savings is 5£1 PP.OJECT IMPACT Oli"SAVDICS; . 
- ~lculation of a4ju&t9L.~t factor.for savin1s 

AF . s • 
~ !!PC•p 

- 1 

MPC - .. rsinal propensity to cons119e CMPC • 1 - Mr.} 

·!!reap ~ aargi::l2 l prodacti•itY of capi:al 

Cltl - consuc.er·s ra~e of interest.· 

" MPC, MPS, !tPC · are lmova. 

-

--
. -

. AF is ~o be· C:al~bted for ciffereot values of QI tl-.at is uaknollns 
Probabilities of adoptioa•of an adjuir.ent factor bave!to b~ evaluzted' 

' 
and the expe~t_e.t value of AF shculd be detenai.ned (also cdled "be.st 

s 
esti:ate") 

AFs • ~AFs(i) 

the adjust1:1ent value for savings is ca]c.ulated as net project illpact 

oa savjngs x AF 
1

; · 

- llev Ill is ~alculned. 
-... 

: 
Phase S 

- lnc09e distributiOD determined in Pb&se 3 is eYaluate~ accotdin& to 

its importance to the ceatral planner; 

-·Income distrib~tioa veiahts reflecting 

calculated: 

social preferences sboult be 

. 
- base level of consu:ption (that is n•ither taxed nor subsidized) 

is to be deten:iined, 

ratios of base level.to the ccnsumption o! a given social 1r0U1» 

are established. 

elasticity O! the marsiul utility of income ,.D" ·is calculated b~ 

a trial and erroimethodi 

Adjustment f •ctor for iac,-e distribution is determined 

n 
·u • c!!.> 1;9 D c 

' - . ' ' '' ' ' . 

, .. 



. 
I 

' i 

' I . 
.. '• 

• 

I - 3S 

~-·------ ---_ .. --·- - --· 

- Iaca11e ~~s:ributi~n •d;us~~,n~s are calccla!e~ &~ p~oject·s adju•~~· 

Yalue f~r inco=te distribution; 

- Project .. s ltt:a after adjus:cenu u cit!culatecl. 

lbe adjust.eats of other nature (then the ones consid~red in-i'hases --
1 - 5) eight ~e take~ into acc~unt. These aojust9er.ts reflect 1overa:.e 

,Olici~s vitb respect to for exaaple: 

- tciicmal clevelcpmen~; 

- Use of ccarce resources (petroleum); 

- Creati.'.>D of cev jobs; 

- l:dustriali:aticn policies; . -
- Sectoral industrial polic;; 

- ?ollut!C!! cent~~} •tc. 

--




