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1.0 PROwECT BACKGROUND: 

1.1 

1. 2 

Purpose: 

The primary purpose of the mission ~ecribed her2in 
was to train 22 participants from the Zimbabwe 
Development Bank (ZDB), Harare and other central 
administration institutions in Zimbabwe in the 
practical application of UNIDO's Computer Model 
for Feasibility Analysis and Reporting (COMFAR). 

Sponsor: 

The project was sponsored by the Zimbabwe Development 
Bank (ZDBl as part Jf a six month programme of 
training for entering and junior staff of che 
various development instituticis. 

1.3 Location:-

The seminar was held at the offices of the ZDB in 
Harare at the address indicated in Section 2.0. 

2.0 DESCRIPTION OF SPONSORING INSTITUTION: 

~he Zimbabwe Development Bank is a development finance 
institution which was incorporated under the Zimbaowe 
Development Bank Act No. 7 promulgated on 6th May, 1983. 
ZDB is governed by a Board of Directors consisting of 
eleven members of whom six are appointed by the Minister 
of Finance Economic Planning and Development and five 
are appointed by the external institutional shareholders 

The main objective of the ZDB is to assist in and promote 
the economic development of Zimbabwe. The Bank is 
mobilizing internal and external resources for economic 
development and finance projects in all sectors of the 
economy. 

The purposes of ZDB are: 

to mobilize internal and external resources of 
economic development and to finance projects in all 
sectors of the economy. 

co provide capital needed for expansion or 
modernization of existing enterprises or the 
creation of new enterprises. 

to engage alone or with other persons/institutions 
in financing loans and bonds, guaranteeing loans, 
underwriting and other related activities. 
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The Ban~ gives priority to projects which most closely 
comply with national development objective. Enterprises 
in the public and private Sector, locally owned, joint 
ventJre or foreign-owned are eligible for ZDB funding. 
It is 51% government owned, the other shareholders 
comprised of African and European institutions concerned 
with development. 

ZDB staff and facilities are located at: 

Legal and General Building 
Julius Nyerere Way/Bak2r Avenue 
P.O. Box 1720 
Harare, Zimbabw~. 

The Bank's principle officers are: 

R.G.T. Eich Managing Director 
X.M. Kadhani Senior Executive Officer 
J. Sorgenicht Corporate Business Manager 
J. James Assistant Corporate Businees Manager 
R. Jaravaza Assistan"t Finance Manager 

3.0 SEMINAR ORGANISATION AND TRAINING M~~HOD: 

The training course covered the following ~ain topics:-

1. Contents of financial anal7sis in a feasibility 
study. 

2. Investment cost, production cost and f_nancing 
plan. Activity flow chart for the fi::ar.cial 
analysis. 

3. :onfiguration of the input data for the COMFAR 
system. 

4. Configuration of the output schedules of COMFAR. 

~- A3sessment of a project on the basis of required 
financial statements in accordance with ~he COMFAR 
configuration. 

6 Investment profitability analysis and financial 
project appraisal with application of COMFAR 
software. 

i. 3asic ir,str...:ctions on hardwa.ce usage and Disc 
Oper~ting ~ystem. 

8. Selected problems of t •1e socia 1 cost-benefit 
evaluation ana possible application of COMFAR in 
this fiei.d. 

3/ ........ . 
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TRAINING ~lETHOD: 

The training course consisted of lectures and instructions 
given by the CNIDO experts team as well as practical 
exercise on personal computers and COMFAR software 
t:iackage. 

Special attention was paid to practical exercises and 
individual work with the participants. Lectures were 
delivered during plenary sessions for all the participants. 
For the purpose of pract~cal exercises participants 
were divided into 10 smaller team groups ( 2 - 3 persons) 
with a direct access to personal computers. Most of 
the instructions concerning hardware and COMFAR were made 
on individual basis. 

The COMFAR system was used by the participants to 
prepare financial analysis for two local case studies: 
Sisal 3ag FaC'.:<Jrv Pr.Jject (Case I l, Solvent Extrac:.ion Project (Case II'. 

Following the request of the Managerial Staff of Zimbabwe 
Development Bank the programme of the course was extended 
to cover selected problems of social cost - benefit 
evaluation and some aspects of application of existing 
COMFAR software package for this purpose. 

S.0 PROGRAMME WORK SCHEDULE: 

The UNIDO COMFAR Course was part of a comprehensive 
training siY month prograwme for industrial development 
personnel organized by ZDB with assistance from U~..JDP 
(see A!_:'pendix :,;o I 1. 

The course programme was developed in consultation with 
Senior Executive Officer, X.M. Kadhani a~d is shown 
in Appendix :.io I I. 

A detailed descriptio:1 of the programme is given below 
as a possible model for future efforts of this typ0 as 
the organization and sequence appeared to be highly 
appropriate. 

4/ • ... - ..... 
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SESSION THIE 

I 8.30-1030 

TOPICS 

Intrcxiuction to CCT<!FAR 
Structure, Subsystems. Linkage 
Between Subsystems Tables and 
Schedules 
Role of CCMFAR in Feasioility Ar.alysis 

II 1100-1300 Hardware Requirements and CCT!lp)nents 
MS/OOS Camands 

III 1400-1600 Practical Exercise 

I 

II 

III 

I 

II 

III 

Start-up. Basic OOS Operations 
General Presentation of CCNFAR 
system. 

0830-1030 Financial Analysis - Activity Flow 
Chart 

1100-1300 

1400-1600 

Asi:ects of :ir.ancial analysis and 
their relation to CCMFAR 
Input Table - Initial Investrrent, 
ctrrrent investrrent, depreciation 
tYP=S 

Practical Exercise - Groups 1 - 5 
CDS cormiands - Formatting, Back~p, 
Delete 
Rerrove ; subdirectory struct'..lre 

Practical Exercise - Groups 6 - 10 
(as arove) 

0830-1030 Discussion of Input Table 

1100-1300 

1400-1600 

Prcxiuction Cos~ adjustments, Standard 
Costs, Prcxi;1ction and Sales Progranme. 

Practical Exercise - Groups 1 - 5 
Deleting and Re..rroving CCMFAR frcrn 
Hard Drive 
Loading CCMFAR to hard drive frcm 
back-up 
Start-up operations of CCMFAR. 

Practic2.l Exercise - Gi.-oups 6 - 10 
( 'lS arove ) . 

5/ ......... . 
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III 
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0830-1030 

1100-1300 

1400-1600 

0830-1030 

il00-1300 

1400-~600 

0830-1030 

1100-1300 

1400-1600 

0830-1030 

1100--1300 

OBOU-1200 

Discussion of Input Table 
Production and sales Programre 
( Contirmed) working capital, Source 
of Finance 

Pr:i.ctical Exercise Group 1 -5 
CATEN Ccmrar.ds (presentation :md 
practice) Cse of OATEN wi t..11 
provided data. 

Practical E.xercise Groups 5 - 10 
(as above) 

DiscJssion uf Input Table 
Review of Investrent, Prcduction Cost, 
Standard Cost 1Production and Sales, 
Working Capital (including cash vs 
accrual accounting as used L'1. CCMFAR) 
Inca;-e Taxes, Allowances. 
Effects of Inflation on L~ lRRE. 
Inflation feat:.rres of CCMF~ (not 
available for standard Costs) 

Practical Exercises Group 1 - ~ 

De!ronstration of DATSN c~tions, 
Save Recovery System 

Review and analysis TABI using 
Re)'.:0rt System 
Data Entry exercise continued 
Discussion of CALOJ'L Systern. 

Practical Exercises Groups 1-6 (as abo- _., 

Discussion of Schedules 
Inv~st.m2nt, Sources of Finance 
Working Capital 
Prcduction Costs 
Net Incare Sta.terrent 

Pnctical Exercise Group 1 - S 
Canplets input t.aLJle for test data 
Produce selecte3 and canplete schedules 
Review scheduies on rronitor and 
printer and r:anpar~ wit.1l TABO, TABI 
Discuss and review results, canputati.ons 
(particularly cash flow- for t V, IRR 
calculations J 

Pract.ical Exercise Groups 6 -10 
(as c.bove) 

Corrplete discJssion of schedules 1 cash 
flow and Balance.CCMFAR implerrentation 

?ractical Exercise Gro11os 1 -~ 
L11plerrentation syst;m..CCMFJ\R 
adjustrrents and sensiti.•;ity. 

Case Study I- Sisal Bags Grnup i. -J 

Re'iic::w of case, Data ::.:tr; ?r~parat:_0:­
,;dlu:;t-_..~!'1t:::l :c::r ~:1--,-<:=~~ l~~·~. 
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13/6/86 

16/6/86 

17/6/86 

18/6/86 

19/6/86 

20/6/86 

II 

I 

6 

1300-:630 Saire as above, G::-oups 6 - 10 

0800-1200 Case St;.idy I - Groups 1 - S 
First Cl:MFAP run-no equity input 
Generation of :.qtlity, ConstrJction 
Period L11tere ,c, Operating Cost and 
Depreciation i..:eyond project life. 

II 1300-1630 Same as above - Groups 6 - 10 

I 0800-1200 Case St;.idy I Groups 1 - 5 
Adjust:rrents for construction peria:l 
overdraft (interest during 
construction period) - capitalization-;­
Adjust:rrents for pericxi beyond project 
life and forced overdraft during 
production. 

II 1300-1630 Sane as above Groups 6 - 10 

I 0800-1200 Case Study I Groups 1 - 5 
Final adjust::rrents, sensitivity, IRRE 
determination; Relation between IRR/IRRE 
(leverage effect). 

II 1300-1630 Sane as above Groups 6 - 10 

I 0800-1200 Case Study II Oil Extraction Groups 1-~ 
Discussion of case, preparation 
(OATEN), first run without equity 

II 130u-1630 Same as above Groups 6 - 10 

I 0800-1200 Case Study II Groups 1 - 5 
Construction period adjustrrents, 
production period adjust.-nents, 
sensitivity analysis, effects of 
inflation and cutoff rate for IRR. 

II 1300-1630 Same as above Groups 6 - 10 

I 0830-1030 Plenary SessioP- - Intro. to Soci2l Cost 
Benefit Analysis - National Parameters 
and Shadow Pricing. 

II 1100-1300 ICCAS rrethod - CCMFAR irnplerrentation 
III 1400-1600 UNIIX> Guidelines and Guide - CCMFAR 

I 

applicaoili~'./. 

0830-1030 Practical Exercise Group l - S 
SCBA using C(l;!F~R 

II 1100-1300 Practical Exercise Group 6 - 10 
(Sarre as above) 

7 I ••••••••• 
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6.0 PARTICIPANTS: 

The number and description of participants and their 
institutions ar~ summarised as follows:-

INSTITUTION NUMBER OF PARTICIPANTS 

Zimbabwe Development Bank 
Industrial Development Corporation 

of Zimbabwe Limited 
S~andard Chartered Merchant Bank 
Ministry of Fin2nce, Economic Planning 

and Development 
Reserve Bank of Zimbabwe 
Ministry of Industry & Technology 
Merchant Bank of Central Africa 

TOTAL NCMBER OF PARTICIPANTS 

10 

2 
1 

2 
1 
5 
1 

~~ 

The educational background of the group was as follows:-

DEGREE 

B. Economics 
B. Business Studies 
B. Accounting 
M. Economics 
M.B.A. 
Other 

NUMBER OF PARTICIPANTS 

9 
5 
2 
1 
1 
4 

22 

The participants were mostly trainees of the various 
institutions above who had been involved in a six-month 
programme of training sponsored by the ZDB with 
assistance from the United Nations Development Programme 
of which the COMFAR training was the penultimate stage. 

A list of the participants is given in Appendix~o II~. 

7.0 FACILITIES: 

7.1' Physical facilities: 

The seminar was held at the offices of ZDB in 
Harare. Two rooms were made available, one with 
three computers installed and the other with two. 

Plenary sessions were held i~ the larger room which 
was equipped with overhead project~r and flip-chart. 
The larger room was about Sm x Sm. 

8/ ........ . 
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Hardware-Situa~ion ofter arrival: 

On Friday, 30 May, a first discussion concerning 
the hardware-facilities of the Zimbabwe development 
Bank took olace in the off ice of the Director 
General, M~. Ei=h. The bank made available to the 
programme 5 Wang-PC all equipped with IBM -
Emulation Card. The memory-capacity of all 
machines was at the time 256 ~a which is normally 
not enough for running COMFAR. Additional 
memory had been ordered and to be delivered 
within the next few days. On the sa~e day COMFAR 
2.0 was loaded on one of the machines. During the 
loading procedure the additional memory arrived, 
so that the memory-capacity problem had been solved 
on the same day. After configuration the IBM 
Emulation Cards COMFAR 2.0 was executed on 
the machines of ZDB. 

Additionally it should be mentioned that the 
support from ZDB was excellent, so that from the 
hdrdware-side those few problems that existed were 
readily resolved. 

7.J Hardware -Training during the COMFAR Seminar: 

It was agreed with ZDB that at the beginning of the 
seminar a training with the IBM-Disk operating syste:~ 
MS/DOS should be held to give the participants a 
basic background. Two problems occurred concerning 
this traini..ns. The WANG-DOS was not compatible 
to the IBM-DOS. IBM-DOS was loaded in addition to 
the WANG-DOS to solve this problem. The second 
problem was the nun,_,er of participants. The 
number increased from the 15 announced participants 
~o 22. At first access to the computers for such 
a large group was difficult. On the second day the 
participants were split into two groups, so that on 
e~-2ry CO!L,:}Uter two or maximum of three people 
worked as a team. One group was trained before, 
and the other group after the lunch break. For 
the hardware - training two days excluding the first 
day were used. At the beginning all basic 
operations such as copying , deleting, formatting, 
etc were introduced in theory and practiced on the 
machines. At the end of this introdLlction to DOS 
these operations were used in relation to the needs 
concerning the installation a~d back-up of 
COMFAR so that the participants wo~ld be prepared 
to deal with basic problems that ~ight arise 
concerning system software. Additionally a handout 
was prepared which covers the contents of the above 
descrLbed DOS-training. 

9/ ......... . 
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8.0 TEACHING ~lATERIALS: 

Teaching materials used during the training course 
incl'Jded:-

CONFAR ~anual 
Case I - Sisal bag project 
Case II - Solvent ex~raction plant 
Handouts (See Appendices ~o IV - XJ. 
Transparencies for an overhead projector. 

9. 0 THE l;NI:::::C> TEA:>l: 

The composition of the UNIDO team was particularly 
suited for this programme. 

In a COMFAR training course it is important that 
the following aspects be adequatelv covered by t~e 
UNIDO tearr.:-

Computer Hardware requirements 
Operating systems software 
COMFAR characteristics 
Technical aspec~s of project preparation 

This team comprised the necessary skills and worked 
extremely effectively as a unit. UNIDO's purposes in 
regard to this type of training would be well-served 
by organizing teams to the greatest extent possible who 
possess the necessary composite skills and who also, 
ideally, have experience in working together as a team. 

10.0 LOGISTICS ASPECTS: 

Upon arrival, a problem was confronted concerning the 
visa of Dr. HGbner. Despite two telex messages from 
Vienna to UNOP, Zimbabwe, requesting that a visa be 
available upon arrival, the visa was not issued. 
Immigration officials at the airport communicated with 
UNDP, which then proceeded to arrange for a visa that 
was delivered to the airport about four hours later. 
As the UNDP o[fice is officially closed on Friday 
afternoon, ~he day of arrival, it was only through tje 
fortuitious presence of a UNDP official that a serious 
consequence was averted. 

11.0 TEAM. RECOMMENDATIONS FOR FOLLOW-UP: 

11.1 COMFAR Characteristics: 

Several characteristics of COMFAR are indicated 
below which ~ay require a~tention by the system 
analysts. 

1. Interest generated on loans duri.ng the 
construction period are included in pre­
operational expense for purposes of amortisation, 
but are retired only by inclusi0n in non­
i~~erest bearing forced overdrdft ~ith funds 
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generated during production ~eriod. These amounts 
not only do not car~y interest on interest, out 
also are not included in total assets investment 
which constitutes a distortion for IRR calculation~ 
A paper enclosed (See Appendix Vll)offers possible 
corrections, but they would better be incorporated 
into the system s~ftware. 

2. The team was confronted with the necessity of 
reducing project life from 15 years required 
by COMFAR. The system software should be 
adjusted fo~ varictble project life. A paper 
on the necessary adjustments [or the 2xisting 
syste~ is shown in Appendix v111. 

3. IRRE calculations indicate a variety of problems 
which make this indicator unreliable. Relevant 
financial flows are ignored in the computation. 

4. Declared overdraft was found not to be retired 
by available cash; although interest amounts 
continued to the end of the project. 

5. Absence of inf~ation facility to Standard Costs 
severely limit~ the usefulness of this feature. 
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the Managerial and support staff of the ZDB, in part~cular 
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c.ornp~e:rs des i~n..td ~Y F-v-ofed: Qn.cJ-':F 
sis JJ Ln.,trestrvie'VT deCA.:ons. 

':7 A c,.ash, - flow- orie;,,tecl model t-o com­

p i.J:e -Hu. f{ n. on. c~.:al fa);_ le r. Y~ 1."ff.Qi fo r 
oppo?tu~f~ 1 F-re..- fea~' -;;,·tt-fd et.-.d fea sd:Ji·-

l:~ -a+~ 

> A tool f o-v- ~"'a. n..vi. a.I., a. na4Js ,· s. ha .self 

on, k UN I DO Ma~cd. 

, A use:r ff.end~) a n.d dial.°'iue £»\flt.­

fed co"'''pJe..,. l'Yl.Ode,L , ea.s~ ;to (ea1'"f1... 

eind operate. 
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THE COMF AR (5) 

- COMFAR 
-

~OATEN 

MODEL 

is a DIALOCUE SYSTEM 
it has 3 SUB-SYSTEMS: 

Data ~ntry System 
C ~ LCU! C , 1 +- . S t ...__ ;.:., _ . . a.:.cu ... a1..1on ys em 
REPORT .. Report Generation 

and Listing 

COMFAR 3/83 
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REPORT GENERATION & LISTING 
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A. Text va.rLa.bies: 

1. P--ro jecX Na.me 
2. o~te. ...- T ~ m.e.. 
!> R e rn Q/'°-k s 

<t. fl c c.OIA.,ji, "-~ C.IA.. r-ren.'<J 

s. ~o4~vt No.me (""-p t-o b) 

B. G enera..l tra.-ri,a.ble~ 

1. For~ "" c.u. ..-re. n.4d c.o"" u-e-v t.:o ~ -rQ.}:e_. 

2. L.o c...o.L Gt.c..l'" ven.~ c..o n.u-e. ..,..t:on. -."t:ite-

3. Du.ra,t~on, of c..on.st-r~LOt'\.t 1 '-je.QY~ 

Li. Plo. "'- ~'1 d.u. .,,;)'\.~ (.() l'I. ~ t~C:Ot1.. . 

5. C a. s "-fl o t.r <).A s. co"" ..t° I ~ --r oi::t./J . 
c:. E~t.Ut-'a / £~~i~ c.o.-i.dd:-.·on.t. 

:f. LOQ.n. eo~dit.:a~<i. 

C. INPUT TABLE (T'°'BI) 
- .+_ • - - I I"\ I '%. I . - IQ __ t 
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L1 

L53 

L56 

L105 

L106 

L148 
L151 

L182 

LIE 

~ 

L221 

I L248 

UUl~Ul IAdLt 
Ci ~ C3 ... 

lABO l+TABW) 

f ore1~ . 
conso 1dated INITIAL INVESTMENT 
t llocal) 

1i~iqn FINANCE l l 1i: 7 '.AL PNESTMPH) 
t lconso 1 idatedl 

f Of'f ign 
local SALES 
t Total 6fmfffi 
tore1gn 
consolidated PRODUCTION COSTS 

€ PP.OC#.~TS 
iirei~ 
consolidated CURRENT INVESTMENT 
t (local! 
forei!Jl 
local ~INANCE 
t lconso 1 i dated) 

(DURWG PRODUCTIONl 

-

INCOME TAXATION 

.. C18 

DISCOUNTED CASHFLOW 

l Cllf AR 3/83 
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~ 
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( N PV 

1 
I RR ) 

. Nff I f\J COME STf\TEME"rr 

· PROJE:GltD BALANC.E" S-HftT 
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TOIAL 1N1l1Al. 1f\lveSTMtl\JI/ 

TOTAL cuR£tNi INVESTMtNI 

CONTENTS OF 
COMFAR SCHEDULES: 

TOTAL 
INVESTMENT COSTS 
Year 

(Land 
~ Buildings and civil works 
I Auxiliary and service facilities 
( Incorporated fixed assets 
i' Plant machinery and equipment 

~ Total fixed Investment 

> Pre-production capital expenditures 
, Working Capital 

Total investment costs 
Of if foreign, in % 
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CONTENTS OF COMFAR SCHEDULES: 

TOTAL PRODUCTION COSTS 
Year 

\ of nom. capacity (single product only) 
Raw material A 
Other raw materials 
Energy 
Utilities 
Labour, direct 
Repair 
Spares 
Factory overheads 

F ac_to rv cQ§..t_s. 
Administrative overheads J 
Indir. costs, sales and distribution 
Direct costs, sales and distribution OPER COS"l 

{
Depreciation · 
Financial costs 

/ 

Total manufacturing costs_ -
Costs per unit (single product) 
Of it foreign, % 
Cf it variable, % 
Of it direct, % 
Total labour 
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CONTENTS OF COMFAR SCHEDULES: 

NET WORKING CAPITAL 
Coverage 
Y~ar 

Current assets & 
~Accounts receivable 
{Inventory and material~ 

j Energy 
> lSpares 

Work in progress 
Finished products 

..., Cash in hand 
Total current ass~_s 
Current liabilities. and 
Accounts payable 

Net working caEital 
Increase in.worklng""capital 

Net working capital, lo'-=al currency 
Net working capital, foreign currency 



.\ 
.. 

CONTENTS OF 
COMFAR SCHEDULES: 

SOURCE OF FINANCE 
Year 

)Equity, ordinary 
Equity, preference 

) Subsidies, grants 

Loan 
Loan 
Loan 

(Loan 
) Loan 
( Loan . 

AF f 
BF J 
CF_ 
AL 
BL 
CL 

Tota!. loan 

~ Current liabilities 
Bank overdraft 

Total funds available 

retained profit not included 



CONTENTS OF 
COMFAR SCHEDULES: 

CASHFLOW TABLES 
Year 

Total CF-inflow 

• Financial resources 
• Sales 

Total CF-outflow 
----"--"'-'--'" .. 
• Total assets 
• Operatin~ costs 
• Debt service and interest 
• Repayment 
• Corporate tax 
• Dividends paid 

Surplus (deficit) . 
Cumulated cash balance 

[Inf low local currency 
'Outflow local currency 
....Surplus (deficit) local currency 
(Inf low foreign currency 
}outflow foreign currency 
lsurplus (deficit) foreign currency 

Nf f 
~ CA.S-11-FL· ~ .. t:; .• ..y_!'J PV c...~.~.~~o±ioYl ... 



CONTENTS OF COMFAR SCHEDULES: 

NET INCOME STATEMENT 
Year 

Total sales, including sales tax 
Less: variable costs, including sales tax 

Variable margin 
A5 % of totalSales 

Non-variable costs, including depreciation 

Op~rational margin 
As - % of tota-1 sales 

- Cost of finance 

)' gr_o~_s_p.~..Q .. ~1~. 
Allowances 
:ra~able profit 
Tax--· - .,. 

"?(Net profit J 
- Dividends paid 

Undistr~pu~~9 profit, 
~ccumulat~d- undistri121!!.ed :p..f_of i ~ .... 

~ Gross profit, % of total sales 

{

Net profit, % of total sales 
Net profit, % of equity 
Net profit + interest, % of investment 
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CONTENTS OF 
COMFAR SCHEDULES: 

PROJECTED 
BALANCE-SHEET 
Year 

Total assets 
~---.;. ..... ---- ._ - _._ -----~~"'- ~. 

Fixed assets, net of depreciation 
Construction in progress 
Current assets 
Cash, bank 
Cash surplus, finance available 

Total liabilities 
- -- -- ------ . 

Equity capital 
Reserves, retained profit 
Profit (loss) 
Long and medium term debt 
Current liabilities 
Bank overdraft, finance required 
Total debt 

Equity, % of liabilities 
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USE CF ~HE CO~FAR SYSTE~ 



SYSTE:1 

1. Ge:1C~J. 

7:1e Co:::?u:.c::- ~'.,:;eel f;g ?cas:.j:li::: An.:ilysis and Reporting (COMFi\R) 

•.:ls ;i::-c;;2::-2d b:: ::.::c ?.;.::;s:.oilit:,: S:·.:iics St'ction of ·the Industrial 

'foe :::oce: ·..:.:is 1.·;:i.::tc::t i:'l i\\SCAL ccrr:;:>utcr la.. gunge and implcmcnLl'cl fur 

the first ti::e c.:n ,\?;ile '.!:II ;ierso.-:..:i'l. ccr.1putc;: in Hay 1983. The softw11n• 

packa&e of CC::?,\2 i.:1ckdcs so~c ZSOCO p1:ogram stat.emcnts. The updated 

COM?:~:\ (:;ovec.:'c::- :?S.'..) (;.:is been ::-c:..cascd for the Apple III ,,ncl l!JM-l'C/XT 

_ p~rsonat cc:;~:e::-. This relc.::;se incl~Jes a number of extensions nnd useful 

. 'I acenac:cnts. 

What is CC:·:::: . .;.R? 

The .pro;;r.::;~ ?.3.:;.:age of CO~rF'AR is .rn i;.:it'ortant tool for the project 

analyse, ~ho ~a~ts to prc~2::-~ and evaluate industrial investment projects 

and to use cc~p~:c::- ~o~e= for the ~reparation of cashflow tabl~s, balnnce 

and incooc statc::cnt p::"OJCCt~o~s, foilowing the guidelines described in 

the ,,....-:'"'Q --~ .. l 2/ 
'-'•' .. .J .... u •• -.:1 • 

Tne co::::JL:t:e::- '1ov1c: c.:i:-: e:1si::; 'l.c.Jrn co use the full power c)f n•HJ"i\ll 

becai;se ch.: ;i::-c~::-4!::: ;:-.1c'.'=<r~ is des i[:r.cd ::o ore rate in a DIALOGUE mudr 

and co suide c~~ user :~rcu~h chc th::-ee following phases: 

* c~:::put~:ion cf ::-csults cable, ~nd 

* ~:in:i:1C bf s:~~~ulcs (reports). 

The prot;r.:ir.i ·.oil l c:1ec:.: d.:i::a input .:inc s:lbscqucnt computation 11nd warn 

~n case of input errors. Tnc pros::-a::: may even stop operation in cnsc of 

fatal erro::-s and send a procpting message, thus protectin~ thr work 

against unin~~nci.cn2l ch.:in~e or loss of data. 

CC:1FAR is a casl':f:o• . .--ori~nccd :::odcl and the user can simulate thr 

inf:o~s and cucflc~~ of c.Jsh of an industrial investment project in 

accordance ·..-ith chc r.iethods dcsc=ibed in the UNIDO manual. Durinr, the 

1/ The S'.fStcr.i an2~::sis and dc-si;;n o~ the :::odd were m~dc by l'.M.1lawr.1;11·k, 
...,ho also supe::._·iscci t:1c pro~r.1::-~-:i:..ng ·~·ark of Ch. Nowak, R. Now;ik nnd 
A. Schcrncy. 

2/ r:1e u::~;;o ::.a:-:u.:l fer rhc frcp.:ir.:ition of Industrial Feasibility Studirs 
(ID/206) :..-.:<; :i.::-sc ;iu:.li:;r.cd i:1 i07S in New York, and since thn:r over 

50 000 co?ics h~~~ b~en ~istrib~ccd. 

i rl 
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- 2.. -

d.:i::a r-eq'...li.rc:: :::::: .~·~j3c.:_'.:c:-.c: cc.:::'.;"'.::.:~:::i.cas .:ire saved on an external data 

file (on :, - .:J·: 1ii.3c;. :::i..; .L.HC c1n ':::>.! uµd.:it:ed as modi~ied and used 

~nd scnsicivicy annlysis. 

• bal~ace and incc~e s~~~c~cnt 

* c~shflo~ discounci~g. 

CO~~AR is a very fle~i~lc cool for economic and·financiaL nnalysi~ of 

industrial ?rojcccs. Ic includes features such as separate pl3nr1in~ of 

local .:ind foreign c.:ishflo~s,.discinction bet:ween local ~nd fur~i~n 

currencies, h.:llf-ycarly pl.:inning of c.:ishflows during the co11:1t:ructi.on 

phase of a project:, au::or:unic compui:.:itio11 of finance scheme based on few 

__,-
D~in3 i:!:'.c ::\..::i:O?..T ?h.Jse CC~!::.\.~ rc::..ds data from the results t.'lble 

produced by ch~ =o~~le prc;ra=s .lnd produces schedules in accordnncc with 
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... 

-· -

-3 -

. . . 
-:.1 .. :....:..::s c:-:·::. .. .i:..~~·...: ;..:-: r:~trb: 

,\ ,;.. 

fo i. ~..:·-·i.::~ n:·.:cs (:!-.c 1:.:i iu~s sho1.n are offered by COMFi\R 

~s ~cE~ul: vaiucs) 

2. Loe~: cur7e~cy conversion rate 

J. Dur~tion a: ccns:rucci.on, years 

::un;,:::~::i t!u::-.:u::ion 1.s 1 y~ar 

l. 000 

1 .ooo 

;;;.1xi;;;ur.i :. ye.us, if h.1lf - yearly; othcn.iise 8 -

yearly or half ye~rly 

: .. -\ 
.: l 
L 
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c.c:~ s:: rue c ion 

.............. -
~ :; ·.: ~ : -.- -~ · · .. '.' :. ~ · · ..; = ~ ~ ~ : i c n s 

2iJ lines 19 columns r.och) 

-.. 
sub-table ranges 

:..0c.J.l 

2) Cur~c~: ::xc: 
- - . 
-~vcs:~~n:s,:orcl~~ 

J) ?ro6~~:ic~ C~s:s, 

6) S::u::e c: 

.-
Initial I Ll 
Fixed I ., 
Invest:::cnt ~ L­
{f oreic;n) 1 

LL::.: 

Inco:::e, (c:cs 
T.1x, l 
C.1shflo·.·s I 

LL2:J 

,_ ' 

dc~reciation (f/l) 

icc.11 
- . - . 
~c~~:rc~c~~~. :orc1;n 

: '-'..:.1 l 

.. - ..... ,...,, - -....... - -. 
: r'·::: ~ 

• 

• 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

~ 

L 
T ... 

to 12 

13 to z1, 

ZS to JG 

37 to 48 

49 to Si 

52 to 77 

78 

79 to 81 

82 to I 0 7 

108 to 109 

110 to Jt,5 

146 to 181 

152 to 1 :10 

191 to 197 

1 CJtl to 20!1 

205 to 213 

C19 

I 
I 

I 
I 

I 
I 

I 

Fig. 2. The :::ac:ri;.; str·.:ctut"c of th<: ·Input: Table (TAI\l) 
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In·:es t::e:-:c 

Co lt.:r.::1ci: 

CS to C12 

L.ir.es: 

.•. :.:::.i .i:-::-.,·: "'-i e:icii column (i.tem 

.. ' . -- . 
...... ~ ......... ...J 

(e.g. type 

.1.; 
v:ili.<l for li1i.s line 

"·~~ ?-::'C~:::: :;::s:~=: .i:l.J•.:s to j)ri.nt ::md di.srl.1y on the 

:'..::-:~:;:- :~::....: :;"ci co:u:::.'1 Jcsc-ri.tJtions of the tables 

line (default) 

~ ::1~.ir to resi.dual valt1c 

. . ~ ... ·...: '..: ' 

etc.), 

for 

(C:-:·~ ;;:.1:: ::~·:":it '.J:: :u~.:-y~.irly rieciods <luring prPprud11cti.011. 

r~ :his c~se :~e dur~cion of construction is limited to 

!. :·"!.:cs. !..-:;?:.;:1: oE p-:e;Hoci;.;cti.on period is optiona t, 

::.ix;:::::r. :.s c:.;;::: ;J<::-i.ods (::<!.:irs or half-years) 

(f)J:-·~~;:1 Li :o Ll2, (i)oc.:il L.IJ to L24. 
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~Js~:s (J), construction, tran9port 

.1:;s.,.:s (:i), technolor,y, st.1rtup 

~~sc:s (c), other~ 

:::;:_::$ .:i:: c:_-::_i :::::.;:;i.:-,ec:-ing, .1nci other JSSCt~·, '.Jhicit j •1 'J•'r'f 

t;si:!::.;: i.:: \i:.f:t.!:-e:tC: ciL;:tr-c.ciatian ~t!riods must be cumpotr··' 

.-.-., r;' ·: 

.. - . . 
,·;.~ .. : .:.. :.: -_;.::.~: : .. : ..... ~:--.-.: urd.1ti.n~ !Jeforc the comp11t;1t ion 

·~:- .-.::::•1 ·:.:i·.i:..! o~ CJHFAR produce:; the 011tp11t 

. ' \·--
• .• -.,41 

.\_ - ....,,: .. .... · . 

:::o..:ule a:--.i :1.1s .:. s::c ~if 2.'..3 Li.nc:,; .:ind 18 columnn. The t.:ihle 

1) !r:. ii: ~a L : ~=~t.:t.! ~:Y~:c:; c::c:i:;.; 

2) ~i.na:-:..:i.:1:.; o: ~.,::i.ii. =i.xd invcsc::ttents 
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TA3C: :..s ::'.;~ su:i-:aJ:c :~:- i.-.::..::-:::..:Ji.1tc storn[:C of re~ultr., c:mnp11t1•d 

fer- ea::~ ?:-·::Gu:: scr;1:·;1::,,iy (..::.;. 11.J~t of production). Tl1c 

cc;1::.cr.:: o: ':'.'..::: i:; r:cc s.r:..::d .1nJ c3n be listl"d only during 

cxecu:io:: cf C:..:'.·:~·,\::-c,;r.c:.TL, a:.d the results arc rcconll'cl on a 

SC?ara:c ou:?ut ::a~:e TAB~. Contrary to TABC, this tnblc l~ aaved 

on discc:::~ u.:id c~:i be iisccd by usin~ COHFAR-REPOHT rnotl11lt·. 
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ZCB TRAINING PROGRAMME FOR PROJECT OFFICERS 

02 JANUARY- 27 JUNE. 1986 

COMF .Zl,.R 2 • 0 HARDWA?.E: 

1 
I 
I 

Descriotion of the Hardware Comoonents of Comfar 2.0 

PREPAf<.ED FOR ZDB BY D. SUSSMJ..N, W. HUBNER & R. '.'JOVtl.K. 

- -.- 7- ~ ~-p---- ... . 



xm P" "" mm m~ nm xrn xm 
YV H x x x ... 
x u x 
x x nm mm um 

x l l l x 
x x x 

mx mx mm mx 

rnx urn xxm mx um mm 
x x x l 

mm mm urn mm nm urn 
x x x { x xx x x 
x x x x xx xx x 

xxrn x mm 

prepared ~y Susstdnn/Huebner/Novak Harar~, J~ne 1986 
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Hard•are - Requireaenls of CD~F~R 2.0 
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Harare, June 19Bb 
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~~e iJll~•1ng de;c~iot:~n gtves a I1st af all hardwar~-coaoonents 
•ht:~ are ~eeded to 2~e:lte CQ~FAR Z.0 en an IB~ ?C/XT ~or 

- r: ~ ;:d 

,:.: 

~av ~~~t~ = 3a~ i 10~4 s~te 

1s2r ~is ~he ~os~1o:i~t~ Ji ~xc~anqt~g ~~~ 
~t~!;qe-1e1t:.:.1 .'=d1skette·. 
~e:att~1¥ l:tt:e inforiit!:n :an be 5t~rej 
an ~~~; tie~:c~ i0 :Jtpariscn to the r:~ed 
1l;~~~1·;e. 

~"= ;~.~~ l·~2-;::a1·.i~ :.;.r.~·=: ~2 te;c· .. ;~ .11 

2~:~a~qea f~~ ;~ct~~r 1e1:1a. 

- ,- ~~ ! 

nue lcti: 
pr1nt~ut - de•1ce for input table IT~Bil, 
autcut table m1BGi ar landl schedules 
\according to U~!DO - ~anuall. 
relat1vlv fast printer-type !because of 
parallel data-transfer). 
the quality ol printout is noraally nal so 
goad as on ! serial printer. 

prepared by Suss1ann/Huebner/Novak Harare, June 19Bb 
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...:~= ... 1 

: :.."' 

:. ') ~:- intvut - de·•:ce ior l:1Dut tabi~ (TAB Ii, 
autout table {T~BO) Jr :and' sch~aui~s 

'.accard:ng tJ UNIDQ - ~anuall. 

ncr;all1 very good pr:~taut-qual•t1 l5hould 
be used for i:~•l pr:r.tauti. 
rel~t:1l~ s:~~ ~r:~t~r-t~p~ {because af 
s~~i~! dati-transier·. 

T~;s ~art ~i the ~e;or~ c~nt~:ns ~r;deii~ed progril5 
Jr subr~u~~~2s ""tc~ ;:~a t~e 1ser the possibii:ty ta 
~~ec~:2 ind ~oe·ate nis ioa:~c;t:ans. To th1s ~art ai 
th~ ;:e~~i·,. t~2 . ..1:~r :-;.is Jri:: iC:~5; J·t i::adi:-:q i~, riot 
J~ .. ~~~-:"".;J ·_J :•_, :~~ :.::~;_erit: .~· :i-::; 1e1a~·i 11i.:l 

~~1 ~it~ ~h::~ :; ~~c~u:~a ~~ the or:~~at 
~~?~e 1ntl~ t~ev ar~ :~insi~r~~d ~J 

;2·1~~ent ;t0~:;~ J~~~ce~ .;:~ec or f i~~:~ie 
·~? CJ~:~~~;~~ t~:s part of t~e 1e;ory 1s pa~er-

n~uen.j-=~~.. ~Mo?r.~\e:o ~.~e :J1p:..Lt_e~ 15 s1111t;:hed .:rr· the 
c:~~~~~~ Ji ~~:3 ~i~~ Ji t~e ;e;or~ ~111 ~e er;sed an~ 

:o~t. ~ur~~q the ~xecutian of CC~~~R Z.O th1s ?art of 
the 1e;c~1 ~~nt;1ns the ;evera: suos1;te1s (OATEN, 
S~LC~L. ~EFJR7' ~I the p~cgra1, ~he 11ni1u1 caoacLty 
,:if ;::~~ ,; ::.; ~B·~te ::: 320 * 1:)24 2.·fte:1

• 

prepared ~w Suss1anniHuebner/Novak Harare, June i98o 
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The fJ!:o~1~g list Jf the ~SDQS - C~;1ands lS a subset of all 
~~~1lab:e :J~la~js. J~l~ these c~;1ands hdve be2n s2l2~ted •hLch 
are ~eces~ar~ tJ ~cad ind 1nst1ll CO~FAR ~.O on the hardd1sk and 
ta g~t the or~gra1 ;tart~o. The fcl!a•i~g ~vntax ci desc~tbin~ 
the :a~~and; ~a~e tee~ ~s2~: 

:"". · .. )., .,.. ,...­
.,, •• .1.:..1111·~ .... .l -c~•;~~.j =~ot:o~al uari1et.:r;1, · . .n 

ird1soe~sih!e oar31eters 

.~:: ;;:1~~~_2:-: ...;~:.:~ ir~ ·~=t~·Ji'id~ a:-~ ~r1tt<?n t:j ~rac~et; i= ..... , 

~,: 1~d~s~e~~1=i~ oar~~2t~~s a~e desc~t~ed ~it~2ut br;ckets . 

..... ... .: ,· .. ~·!'~···~ 

.:i: c:·c.J;1ar.enq i: 

d: ~ 'ilf 

:. CLS - Ca1;and lclear screenl 

[/11] or 
.. / p J or 
['-latl:} or 

Desc:iption This co11and clears t~e screen and displays 
the DOS-pro1pt in the upper left corner of the 
sGeen. 

E.-mpl~ els 

prepared ~Y Sussaann/Huebner/Movak Harare, June !986 
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5-,,ntar ccpy [;ourc2d2v1ce:][sourcei1lena1eisll 
[ t.argetdev ice:][ !.argeU ilename Isl l 

7he coc·;-c:;aand cctnes the lile\s) wh~c~ is 
i~re! soec1fied Ntlh 'sourcedevic2' and 
'sourc2fiienaaeisl' to the 'targetf1ie(si' 
onto '.he stcrage;2tiit:11 'targetde·nce'. If ·10~ 
jc ~ot scecif~ the source- Jr tar~etdevice the 
sy;~21 assu1es the deiaultdev1ce as s~ec1iied 
d2vi:~. ir 1au do not specify the 

the 
s~u~:2;~:~~a~e:s: fer t~e ~~rgetiilena1e(s). 

~ddit::na::~ ~~~ ;~st2~ allc~s ~he ent~rin; ~f 
·+· :J :oe::: ~ qr~JOS .:'. ;::-=·5, 

-a::::: ~r, bat 
1.:it c: 
+,I ~:\c::fdr.arg 

i0J~-~ . .::- :::r- spec:~:~a •1;.~! '~_.arg2t~2·.1c2·. 

·~e :c~~and :~l1 ~~~~5 ~et•2er de~ic2s Jf t~e 

·;~ae -:iooc:~_·!· ·-=·~·: .j~;~d~:·1e lnd .ilskdr••e.!, 
nc: be~•eei j:ri2~2rt ;t:rage-~ediu;s. 11~e 

: : = ~ ::~t ~: !: 
,< 

• s j: .. ·,; ~ , ' ' . ~ : 

prepared ~y Sus;aann/Huebner/Novak Harare, June 19Bo 



Desc~tptic~ of th~ ha~d~a~e-ca:pcnents af CO~FAR 2.0 

de l [de·; ice:][\ subd: r ectcr·: \ si ]( f ilena;e ( si] 

This co;aind deletes a iile or a graao of 
i1ies fraa the stcrage-:ediua specified •1th 
'dern:i!: ', If )O'J de not scec!i·f the de·1ice, 
the syst21 assuaes the def auit device as 
;pec:ri~d. ~s al~eady te~tioned during the 
descrlpt~~~ of the cJov-coaeand it is ~lsa 

JOS5l~ie to deiine 3 gr~uo Jf file; b~ Jstng 
t~e t . ~ file ~hi:~ ~as ~een deleted ~It, 

. ~ . 
• :l'-

:e~ .:: · .. c.~:1~t .e~g\+.~~2 

:e 1 t It 

:~r. ~de ... 1ce: ~[\s:.lbdir~ctary ;5/ Ja:a f1len~i1e,';; 

:1e• ;ii~r.3;ei;· 

T:..,' -
•l .. = 

I ~ ! ~ 

the 
'dev~ce:

1

• 

As 
al·~~~ ;~ntio~e~ d~r~n~ the aesc~iotlon oi 
iaf':er ~cs-~:o;aard:. the 1 

t' car. Je used to 

pr~o~red by Suss1ann1Huebner/Novak Harare, June 1980 
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Exa1ol2s 

1d [jev~:~:}[\}subdirector~na;e 

Thi; ::011and creates on ~he sueciiied devic2 a 
;ubdirectary with the specti~ed ~aae. If fOU 

put a '\ · in fr ant uf the subdi;ecta;·1naae ~he 

SJSt2; •il! c~eat~ ~he subdirectory on the 
tirs~ le·,2i : .. rnder th-: t~uot d~rectJr'f· No 1

\' 

1eans tha~ t~e 1i~ect~r~ ~;!l be creat~d ane 

ts e~ac:l· ... 

-. - . -- ... : '., - ... ,., 
•I \,,-:'t.' j_ I ~r·~ 

~ :i .~:];' 'j 

t~is c~~ld~d ~~,c~es ~n a~ist1ng subdir~ctarv. 

r~~ ~estr;cti~ns ~a~e ta ~e ~bser~ea The 
si~bd:tect.J~'f has ~.J ~e empt·1 ·:i:.JntaH;inq H'"' 

f:!e;! anc t~e lac1ticn ln the d1rectJrY 

'd ::\::01iar.eng 
d \~c~•J 

rd ~ 

prepared by Suss1ann/Huebner/Novik Harare, June 1996 
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~~1s :o;;and lntt1al1:es a d1s~~tte {flexible 
a:- i1~~a1 a.hrch :s soe'=ified iJ'; 

1 de¥ice: 1
• ~s 

~~~e~d~ 1e~t:oned d~r:~g t~e CO"F~R - s211nar 
t~:s cJ;1a~,j lS ·~·~:- .. , crang~~.J~>. 

.,. 
. .;L.1. ".he 

•i' l ~~ ias ae~n s• . .::-£.J Gn t/'11 s 
de~::2 ~1:1 be del?ted ifter~a·ds in1 ~here is 
~- ~~e~ J~e the~ri~::a1 •a~ ~~ ~e:~~2r ~~-

=c~;a: CJ~~d~~ 5tcu~j ~~ t~e init11i::ing oi a 
=~~xr~~E ~:~~ 'i 

1
• T~at ;e~ns, that you 

pr~ared by Sussaann /Huebner /lfovak Harare, June 1986 
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The structjre 4h1:~ •:!' be descr:bea here :s Jniy a 
rec:;eenddtian ;1~~~ ~~ Ll~IJO:FEAS. ~s ~oa ~nc~ irJ1 the CD~F~~ -
se11~ir it i; al~a pos;ible to use another 

.. ~ .......... .. 
•:J,, ..i ..... J .. 

',.; 
·~ .. 

you •~nl to lead t~e prcqra1 ~:a the ~e~baard ~he lccattc~s af 
t~~ :i:es ;tcr~d ~n ~~e ~i:~u~ d;~~att~s are t~~ fQi!o~inq: 

.e:.;2, .i:fr, .~at, .cc11 

2. Al: files ~it~ '.Me e1tens~on .cfe 
~ave lo be stored :n the 5ubd:rectcry \doku\e 

prepared by Suss1•nn/Huebner/Nov•k H~rare, June 1996 
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2~ :s 
end~~Q balance of perL:d ~ -
i 1s ;;ericC i:ite~est. rate 
C:2r-:F~R treats all f'lo·.·:s as oc'.:urrinc; 3t ~he erd :Jf c~e pe:-isC. 

ne amcunts Ij abo\e are autcmat:cally CO\ered b\ ~arc~d O\erdraft 
~n1ch carries no interest charges. 
;nese amounts aooear as cart of pre-orcduct1cn e~penc~ture and are 
t~us ~eorec1atea .or amort12ed ~ut the non-interest O\erdraft lS 

ret:re~ O\ cash generated during product:on rather than being 
cap1tai1zed as is usuall~ the case. 

It is reccmmended that the first 
no declared eauity contributions. 
effe:::s : 

run cf a COMFAR project contain 
This will produce the following 

Eouit~ will be injected as required during the construction 
per1cd to cover Fixed Assets and Pre-Production Expenditures. 
The CI is included in Pre-Product1on expenditure for 
amort1zat1on purposes, but is not covered bv Forced equitv 
or ~eclared loan disbursements. see below . 

1.2 c= is generated as cost of finance and is covered by forced 
O\erdraft that does not appear in the cash flow. Consequently. 
negati\e cash balances equal to the CI are shown in the cash 
fl<J'.•I. 

1.3 !n COMF~R the negati~e rumulative cash balances which are 
act.Ja~ly covered oy non-interest bearing forced overdraft, 
are retired with cash flow surpluses from operations. 

2.0 There are four major distcrtion~ ~hat must be corrected to derive a 
real1st1c assessment of the project : 

2. 1 1."lh l :e t-.he CI is 1nc lucJi?d ac; Pre-ProrJuct i1~n Exper1d L ~ur<:> :=ind 
is amort1led. the correspond1n'] values dn not apoear in the 
Cash Flow for \P\ IqR determination as the) should 1n the 
r~rJr".laL tr':'atment 11herc CI l'.3 to be caoctal1zed. 

In effec:t. the er cire Pre-Pc-'JdlJCtirin :xpend1tu::-es •:1h1ch sr>ould 
be co\ e red ::; t-_ l c3'J t . o·, rnwl1um-r.e r'TI f in;::nc 1n'] and the ref-cir<>. 
srnulc appe;:ir :is p;irr. "'- r.~'e investment in asset-.s f11r \P'.. IRR 
r:;) l r_: ~..; lat l 0 n s . 
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: ., -_ ·--~), ........ ) - .... 

.. -,~ _'J:.Jr . .. _:-: ... ·~~:-:r~ ~:-~C'_.c-_~_::-: .. ·.::.:.,::-:1 :.3 ::=~~·aJ.~·. :3n 

t~c::J::.:r :~ :nsc:\~~C\. ~::ncugn t~ese sre 3c:~s1:\ CJ\ered 
::· ... -~~:~·~ ·2\:~:-~:-Jf~ .. :he~ shcu~:.~ ue ~li~Ln~~-ec ~·:-r:-io! ~~e 

;J:-~sert3t!.·:n. 

2ne 2ccrcac~ used 1n :~e ~ast :s s1~Dl\ tc :ncrease ecu:t~ tc 
::\er :~ese ~e~~c::s. nn1cn :n :~e ccrs:r~c:1Jn cer1:c. actual~\ 

:-e:J:-~-;e:i~ ~~e ·::. ~s'.·.e\er. ~~.:.s .soorcac;; :eJcs ~J ~~ ser:·~us 

::s:cr:1:n as :n 2.: 2cc\e :n :~3( :ne ~i :s nc~ :ncl~cea _ :~e 

:-::::3~ 2sset..3 2~- ~~e ~r~jec:. fJr \~\:RR ,:::;;J~uLat.:..~ns. 

~ ~~ur:~ ~Jeter is t~at the :r plus int2~es~ :a ~at cao1:alized 
anc included :n the debt Financing JF t~e enterpr:se. 

steps : 

3. i ~·!ake nor:nal :' 1Jn., ·,·,ithout an~. ,=iecla:-ed equi:~ input. 
This will generate Cr and corresponding negati~e 
curnul3tive cash flows dur:ng construct1on oeriod. 

3.2 In second run, reduce interest on all declar~d loans 
t~ zer~ and nor~al interest t~ereafter~ -· . 1 1 1 n.:.s ·.·J l l..J. 

reduce generated financ1~l costs during construction to zero. 

3.3 Introduce new loan to cover CI and interest on C!. 
The terms of this loan should be identical to the loan 
covering pre-production expenditure except that the 
interest during construction shculd ~e set to zero and 
normal interest thereafter. 

The amounts of disbursements For this loan c3n be determined 
in several ways deoending on assumptions : 

3.3. 1 Financing institution cnarges no lnter~st en CI. 
In this case the Follm11ng disb1Jrsement3 should 
be included 

Construction Period 2 3 

Disbursement overdr<Jft 
amount and CL \, '<2 '( 3 

I 

Loan Sa lance at end of 
Per1od '( 

1 '(1 +'<2 '<1•'<2·'<3 

'( 

r, 

- -~ 

n 

\" 'C, 
I 

'( 
n 

·'. · .. 

arc amounts of overdraft generated by COMFAR in 
3. I above. 



\. 

'........ ...... --. ·- ...... - \ r 

= 

\. 
I 

\., \ 
n 

= \ 
n 

3.3.~ In~eres~ •Jr eac~ ~er~od ca:culJted en 3\er2ge 
ba~ance 

c: ! G\er~raf~ amount 
Lean ~13ourse~ent 
.:r.;cur. t 

3a:anc~ a~ jeginn:ng 
,:Jf Pe!:'.:.Jd i ~ I 

\ates \or:nally 8, = CJ 
I 

-
·-

\I 
I 

- :; 

: - pe:-1od .:.nterest ·c ; 00 

r• 3 0 ~h -. , ' 1 = • ~·,en 

\ 

.t..:.. : 

~-~ Introduce the purcnase of an additional asset covering 
CI plus interest for each period as dete:-~1ned in 3.3 abo\e. 
T~1s asset s~ould be amortized or depreciated' in exact!\ 
the same way as pre-production expenditures. 

~.O Correction for tnterest dur1ng Production Period. 
rhe same approach as abo\e can be used far correctinQ farced 
overdraft during the production period. However, to the extent 
that taxes are owed in the period, the interest portion of the 
calculation must be reduced by the factor 

- t where t is tax rate 

Th1s is necessar\ as the net amounl of ne~ financing rPqu1red is 
rerJuced ::Jy '.he amount that taxes are ;:iffected by the increased 
t'l'.'; .. ·'s~ e·<cense. !his ;:ipprG·ornale formcil;-i sr.01Jld i'JP used only 
when ta" is pa .. ahle fur the per1od of interest. Tn1~ ~ill g1~e 
;i "a Lue f:)r the f1md 1ng requ l r11ent slight l v h tqher r.han riecess<Jr'.' . 
.\ :nore e-.:act for~nul'l .·11'.l he prov1decJ at CJ later date. 
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~--~ -:Jt3r:c~2rrj cos~s sc8-~:Jo~es ~1a\e ~een used and .. ar13t1cns f'.Jr 

c:=st eieme::ts decl3re 1.j ·.-1r:ich 3re less thLin 1c:J 0
,1. ccsts \·J:l l 

ccnt1nue to oe generated dur:ng the P~PL. ihese F1xPd ooerating 
costs will be generated :n the first run. The solution is : 

Insert ne9at1ve adjustments in Production cost 
sub-table or ~JBi eGual to generated casts in 
P:.?'._. 

If onl~ Product1cn cost sub-~3ble has jeen used. 
then simpl\ el1m:nate an\ such costs or adjust-
.11ent3 in P..\P~. 

Cne should be careful to assure that tne ad.Justments 
are placed in the proper columns of t~e sub-taole. 

2.0 ~dJuSt~ent for deorec1ation costs 

APPE:;DIX C ~: 

For assets with economic life extending bevond chosen project l~fe, 
deorec1at1on will continue to be generated in the PAPL. The following 
steps should be taken : 

2. I 

') ') 

2 
::-or an: such cissets aoove. det:2rmine the "Sal· age \alue" 
of tne asset as cost minus accumulated depreciation 
dur1ng project Life. Determine percentage Salvage \al~e · 
Cost ., i!JO. 

Insert above percentages in column 3 Salvage V3l~e of 
Investment Cost sub table. This will discontinue 
depreciation after Salvage Value has been re~ched. 

3.0 Residual Value 

.~s the normal project life in COMF AR is 1 S years, any residuals 
:aook Val~e of Assets, Working Capital) are cleared in the 16th 
vear and discounted to present value for \PV, IRR calculations. 

It LS necessary to make two corrections : 

3. 1 The residuals must be entered in the first year of 
PAPL. 

3.1.1 For 'llorking Capital. if the production/sales 
level is set to zero for all years in the PAPL. 
the first vear in PAPL will show a negative 
working capital indicating a reduction to zero 
and representing a Positive cash flow as required. 
'The working capital is determined from atandard 
costs, pr0duction level. and days coverage). 
The ~orktng Capital adjustment LS then automatically 
f'f fr~c r Pd. 

:J .1 P ! D ~ r : 'l rJ .~ f' " r P r ,, /"' ' L. 1 f p 
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3.'a'.: ~·Jr .Jt~e::- 3sse~ ;:es:.du3ls. :1ecst~\e j·~c~ \3iues 
s3l\age ,ai~es as Jeter~:ned in : J 3bC\e c3n 

~ e er. t ere c l:: t ~ e ;- l :- ~3 ~ : e 3 r D r~ P .:. ? 1~ • ~~es e 
.alues wtil =e calculated as Pcs1t1'-e c3sn flow 
in ~his '-e3r as 3ocropr1ate and ~111 thus enter 
c~1::-rect1'- :n ':he \P\. IRR caL:ulat:cn. 

3.2 ~further ad~ustment ~ust be ~ade for the autcmat1c 
1nsert1on of asset sal\aqe value in the 16th vear. ~s the 
user has access Jnl' to the 15th 'ear tne \alues inserted 
in the In\estment Cost Table should be sal'.age \alue ~ ! • 

~here 1s the chosen rate of discount for \P\ calculat1cn. 
These \alues can be inserted for each asset or :n the aggregate. 

~.O Taxes should ~e reduced to zero automatic3ll~ ~nen produccian le,el 
and sales re,enue are set to zero. If necessar\ ma~e necessar~ 

negati'.e ':ax adjustments :n P~PL. 
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ZDB TRAINING PROGRAMME FOR PROJECT OFFICERS 

02 JANUARY - 27 JUNE. 1986 

DlrRCDCC'ICN TO SCCL:U. CCST 3£0.t:FIT .;.~YSIS 

THESE COCRSE ~ r..,'ERE CCMPILED FDR ZL'1BABw"E DE'IEIDPMBIT BAi.\lK 

BY W.~. HUBNER 
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!~;7:\ 1:'J:.:c:;:o~ TO SOCIAL COST-3E~EFIT ANALYSIS 

1. Profit is the best measure of micro-economic performance; it is also 

a measure of an entrepreneur's gain derived from a project. In a 

perfectly functioning economy this profit equals the gain that the 

society as a '"1hole derives from a particular project. Profit categor:: 

is strictly associated '"1ith the m~rket, where products and services 

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

perfect way and actual entrepreneur's receipts and expenditures do 

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

factors intervene and destabilize in shore or longer run the country' 

market relations. In such circumstances, it is always much easier to 

., 

think of reasons why a system falls short of an ideal, than it lS 

devise one which better. ~1 lS Social cost benefit analysis (SCBA) 

projects impact of dealing with 
. imperfection. lS ~;1.1ay economy s 

Unlimited co::ipetition is not possible anyrr.ore. \.ie observe nowadays 

gro1.1ing influence of monopolies of all kinds. They do function in 

to 

of 

spite of governments intervention in most countries. In consequence 

market distortions might become very serious. It makes traditional 

micro-economic cost-benefit analysis a doubtful tool of the future 

project's impact. Process of comp~tition deterioration is irrever-

sible, economies of scale being one of its most important reasons. 

To be competitive, one has to reduce unit cost of production. At the 

stage of project preparation and implementation economies of scale 

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

In many cases, governments support monopolies as they are in a 

stronger position to face f~reign competition. As such they contribute 

much more to the inflow of foreign currencies than smaller ventures. 

Social policy of the government is another distorting factor. 

Governments are responsible both for economic performance and for 

population welfare (guarantees of minimum wage level, pensions, free 

health service, free or subsidized education, basic goods price 

control etc.). Such policies make micro-economic profitability more 

ambiguous, especially in price confrontation with foreign competitors. 

xi .J.~.D. Little, J.~. Mirrl~es: Manual of Industrial Project Analysis 
in Developing Countries, Vol. II - Social Cost Benefit Analysis, Paris 
1968. 

- ' ~ .. 

. .· , 
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The last group of distorting faC"tors might be associated with 

limited dimensions of national market. In case when a country 

follows policy. of autarcny, economic calculation might be heavily 

distorted (economy has to tolerate industries that would othe~Jise 

be eliminated by foreign competition). 

Industrial project has a lifetime exceeding.often 10-15 years­

Present distorted economic situation cannot serve as a unique basis 

for a decision with future long-lasting consequences. All such casPs 

demand deeper investigation and analysis from :nacre-economic point 

of vie'-". 

J. We know how to measure costs and benefits at the enterprise level. 

For a central decision maker (government) a notion of costs and 

b~nefits is different. 

Under "perfect competition" costs accounted for by a firm 

measured also costs to society (there is full employment of re­

sources on market ter.:is - resource prices reflect marginal producti­

vity of resources - wage =marginal productivity of labour, interest 

= discount rate of consumption). There is no involuntary unemploymer-. 

(the workers evaluate wage and leisure, if 1o1age is too small, they 

prefer leisure). Tnese conditions in practice are not fulfilled. 

Employment beco~es a cost to a society. Similarly all the investmenr 

outlays become costs to the central decision maker. 

Benefits for a society might be measured in consumption or in­

vestment tenns. They might be also expressed in terms of distributior 

policy. The government might value much more consumption (i.e., 

incomes coming from a project) of 'People formerly ··nemployed than 

owner
1

s profits. 

Let
1

s take a standard formula of benefit-cost ratio. It expresses 

economic efficiency. At the micro-level, the ratio of benefits to 

costs might be improved by n:_aximizing benefit? subject to constant 

costs or by minimizing costs subject to constant benefits. For the 

central decision maker choice is narrowed down to only one alter-
""'h.ile 

::.•':native-maximization o'f social benefits ..- co.sts represent all the 

_national resources (!ab~ur_ +capital +natural resources). 

Minimization would mean increase of unemployment and inefficient . . 

. allocation of productive resources. The ce;it~al decic i.on ma.ker has 
,, ... · -
- , • .. ~,;. _ ... _"4_ ~ ~· ' :~:...--c;. -~ ... -

·• . ,,_. ·~ .... - - :. -~ .... • • - ;;ti .... ' 

~ ,·· .-·~ -~-~~~-:·-.t~ ~~--; .·_ :-~- ~--~~:~~·~:--~~~~~;{ 

/ . 

- «, ·'·1 . . -. '-,-·~$1;>:' 
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to value external effects of project implementation. For a firm 

they do not mean a lot, if they are not included into costs or 

into benefits category. For the government external effects are 

not indifferent. They might enter into costs category (negative 

effects such as pollution or other type of destruction of natural 

environment) or into benefits category (traini~g of labour cc be 

employed in newly created productive facilities, housing fac~lities 

for workers or consequences of project's implementation for the 

development of other industrie3 in the country). 

One may say the same about social and co=e:-cial value of 

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

Central decision ;nake~-at;-taches different: values to different 

products and it has nothing to do with product's prices. It lS 

.,.ell known that some products are given higher social value than 

the others, some get negative value for a society as a whole (just 

to give a classical example of books and alcohol or ciga:-ettes). 

Social valuation of produces, different than cost or :=arket based 

prices adds to the need for SCBA. 

4. SCBA has to stress the role of the gover~ment as representative of 

"social opinion". A nua:ber of tasks can be ascribed to the 

government. All these tasks might have distorting effects on prices 

both of products and resources. It has to be dealt with at the 

phase of economic analysis of projects. 

Basic government price-distorting policies are: 

/ 
- regulation of economic proce~ses in order to ensure 

macro-economic efficiency (optimal allocation of. 

resources from macro-economic point of view); 

control of unemployment (even liberal governments take 

measures in favour of unemployed people for electoral 

reasons); 

I 
price and wage controls (means of preserving level of 

living of the population - guaranteed minimum wage, 

indexation of w~ges, b~sic goods price control); 
. ~· - ' . ..--. 

/" :. . --~ ~ ·:· . ' · .... 
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protection of people against other productive activities 

(legislation on effluents, air pollution, noise pollution, 

offensive ~rchitecture etc.); 

protection of intant industries or protection of ailing 

nat1onal industries against foreign compecition, protection 

against trade procedures used by competitors (considered 

to be "illegal" tn foreign trade practice). 

5. Economic condition of the developing countries that make SCBA 

analysis desirable: 

/ 

the desire to develop rapidly results in constant tendency 

for deoand to outrun supply;in consequence generally higher 

rate of inflation is observed; 

traditional productive sectors (agriculture) are resistant 

to changes - thejr supplies are lagging and growing ~eman<l 

cannoc be met (factor of price distortions); 
. .. 

currenL~ overvaluacion and foreign exchange controls (most 

gove::-r.oer.ts prefer foreign exchange controls when there ts 

a constant need for devaluation due to higher inflation rate 

than elsei.here); 

non-perfect labour market (::i.arginal productivity of labour 

especially in traditional agriculture is often lower than 

wage or consumption) unemployment and underemployment; 

imperfect capital markets (fer equal risks different interest 

rates because of government intervention, monopolistic supply 

of capital and marginal capital "free market"); - -

importance of relatively large projects (increasing 

considerably national productive capacities); 

protection of national industries (different industries 

receive different degree of protectiLn for no rational 

economic reasons); 

often monopoii:>tic position on export markets (with only 

one ?r e100 products accounting for mor~ -than 90% ~f all ..... ~~ ,,;. 

-export ea~ings) • ~ · :_-.::·.·_,. ~ -- .:.'~::_· ~~:-._··<. _ ... 

~·~:· . 
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deficiency of national savings; 

- unequal distribution of wealth (political problem that­

irvolves also future economic growth):More equitable 

distribution of national product reduces country's potential 

savings as poor population spends higher percentage of 

income on consumption than better off classes; 

- exaggerated role-of project's externalities. 

6. Historical background 

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

analysis was first developed by a Frenchman Jules Dupuit in an 

article published in i9L.4 "On the Measurment of the Utility of 

Public ~orks" (English translatio~ in International Economic Papers 

No 2/1952). 

Practically SCEA was applied first in developed economies. In the 

USA back in 19JO's SCBA was used to study effects of public invest~er 

activity, especially in the field of ~acer resources development. 

111.e idea behind this was chat "these benefits, to ..,.homsoever they 

may accrue, be in excess of the estimac:e:i costs". 

SCB~ was also us~d for defense planning during world War II, road 

improvements etc. 

·­"-#·-

>;~ _:..: .,-_ .~ 

" ·-

· .. -
( -

~ - -· ¢• 

~- -"\ ·_ ... .-/: ~·.:·. ·.: 
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A good proj=~c ~s 0::2 '.:~~t cc:lec:s ?roductive resources into their 

mos: useful a:-:-:::.::30:'."".e~.:s. ,·,::e,.._:iJ:i. :0 ?ro:i:ability, guided by financial 

analysis alo~e. ~::1 ?Ci~: out :~e ~es: con!iguration, if prices are right 

~.arket discor:io:i.s, e:::=:::~l i=?acts, lupsiced income d:stributions and 

those diu1ensi0:'.S c: 1>e::.::i:-e cha: el·..:de ~a::-kecs can create the gap between 

the signals a~~ in~e:l'.:ives o~ ~~:-~et3 an~ urgent demands of Jeveluµment. 

This gap mus: ·Jc 'J:-:.c;ec 0

J;." cs:.:.:::.-i:i~g s'.iadow ?rices that better reveaL 

project: eval•2.:::io::'l, 8o~cti'.!'.•"'s, :'::e oy~ony:::ous names of "accountin15 prices'' 

"social pr-£ces r· o:- (e(;uivalent !'On":'O~:·.:.::i..tv . - . cos:" to shaJow price at natiL 

level) are usec. 

cc ?r.::c:ica: P:-oject Appraisal, Social Benet; 

Cose Ana"..ysis ::.~ Je·:elcji:::; Sou~:ries" 3::..ves t'.ie following definicians fo1 

shadow ?!'ices. s::.::..-:0~; ?ci•.::c is de:i.:-iec as "a ~erm implying a price that h;, 

been c!erived ':::~-:-:: ~- :c:::?le:: ::.::'.:·:<c~ . .-·.:ic2:. ::ocel, i.e. from linear programmi 

(see . . ' .. 
account~~; ~~:~c. ~rice is defined as fotlow~: "a term 

often used sy::c:::~::::·:".:< .. :.· '.··i·;:·. ~:-:.:::'.0•J ?rice. The term "accouncing" indic:ir:e­

that the ?rice is ~c: ~ ~~,~~= ?rice. Accounting prices reflect, for exam: 

che economic v~l~e o: in?c:s an~ ouC?u:s as opposed to their financial o~ 

market va'..ue. :--.:'.?. ~.ccc•..:.n:i::z ;:rice ,.;:::: de?end :i.<7avi.ly on the unit of ac..:, 
. p-nc>::. 

b linear ?'o~::·:'.':-.i:.:; 2:-.:~i·o"'..s :'.:~ :::'r.ac".l'...; is de:ined a~ the incremenc c 

the value of frc 01Jjec:i·1e .C•..:nc::o~. c:-:a:: :::es11lts from thac conscraint: lJein 

relaxed by ans ·::-ti:. C':::y :::cs':! cons:::-aincs Chae are binding will have 

positive shade~: ?:-ices, since these constraints wich slack cemaining will 

add nothing cc :~e va~~e c~ :he objective ~unction if increased further. 

One could find s:-:<:dccv ~::ice of e.:?ch cons::-aint by expanding it by one unit 

An alte'rnative al;e:iraic r.!et!1od of obtaining che shadow prices is co solve 

"dual" of the :ine..,.r :nogrr!.=::ing pro::i lem • . 
'Assuming th~: an econc~ic ?roble~ can be expres~ed in mathematical mace 

one can obtain :he sha~ow ?ci~es of the resources, defined as the increase 

in welfare rest::. :ing fr~~ a'1:r ~ri~i.nal change in the availal:ility of 

co'imnodicies or factors of ?!'~ductior .• Thus, the process of shadow pricing 

presupposes: 

1) a well-defi~ed socia: ~e::are :unction (objective function), expressed 

<1s mathematical sta:~~~~t of C?ountry's objectives, so chat the.marigL.1 .. 
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changes can ~e e~3:~ated; 
-~: ... -·-·. 

. -

2.) a precise ..:.::c'.!:-s~.:nding Jf cons:c:ii.n:s and policies that dt!termine 

count1ies de~~lJprr.en:, bet~ ~c~ and Ln t~e future, and henct! t!Xisting 

or projec:e~l c:i:-::.:rns:a:-i.cec.: in • . .-ri.:.c:-:. :'.'!e :nariginal changes will occur. 

. .• 

The method ?cese:-.':ed in si::-.'.):.i:ieci rnodel of a national econumy, wher" 

shadow ?rices :-ef:ec: the scacci:y o~ resoucces (see numerical example) . 

The proble!!t fo:- ~ :-eal ecc-r.orr.y or- sect,)r of economy is not so ::;implt!. It 

is impossible t~ ~ui:t a coT~rehensi~e rnodel that would inc!ude all che 

relevant econo:-'.:'..: :'..nt'.!r-ce:2:i.ons. :::·:en i.~ ?roblems of data av<iilabilicy an.: 

and production ~~~c::ons, ~cnstraints etc. Usually :he conc~pl uf wt!liare 

shadow prices :.--::-·:.::-.~··; in r:::~.· 0f :-e::.:5_·.;e excess of resource.:::. Thi: stwdow 

procedures h~v- :c ~2 ~sc~. 

"Guide for Prac:i.:.:: 

of approximatis:"., '..eads to -~- '.letter J.:locacion of resource:; Chun 1J1.iuld hav. 

resulted from :~~ ~se o~ cl~A~:y ~is:orte~ ~arket prices. 

There are '.:~·''J c':'.:~r ''s'"'.:.C.,'~; ;::~c~r.g" ::iec:codo"..ogies •,.1llict1 at·e c11rrt!ntly 

in use: 

'a) Liccle-Mirr:~zs ~e:~cd (r~v~sed ~zc: ~e:~od) 

b) Squire, Va~ der 7ak ~et~c~ (~orld 3ank ap?roach) • 

. , 
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Total 
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·. 
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( 1 + T) 
- 1 
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r ,-.-::~:-··:_·:·· ,... :_:::::::.:-.:"'.c :or imports 

._ ..... ..,-; ::- ·: ":.1·- \~ 

'.: 1) ~· - .: _ _ ... - over the official rate;; (ex.pressed 

is ~~~~:. :o sj~dow exchange rate deviJed by tht! 

t.? ,, 

~ ~ .. .....,. 

1 ....... .. 

c 
,· ~·-<!"- '. ,... ~ -,.., - " 

·· ~ ::-c::--~:_:;'1 excha!lge 

,- _,··~r:.:~-:- rcxch:i.n~e allocated to the "iLh,. import 
:_<1 .-~: · ·.:::.2•'.'.!'.. .:o::-e:.;:;'1 exchange maJt! .ivail.iDl.t! by the 

·- -~ ..... -.. ·­.· -
!: 

·: ._.'.'.") ':: ._. c: i:nport:ed goods is tl1t:rdorJ 

: ,, 

1..: i!: + ••• + 

prl.C.'.!S Ct·_,.._. .. 

-:'~' :-· c:.~-.ostic market-cle.:iri.ng pri.·,,,; to 1:if 

~1~0 0~ exchange. 
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PROJECT ECONOMIC EVALUATION 
(Standmrd Procedure) 

FlllAllCIAL EVALUATIOll Of 
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Project evaluation by tlie "effects" 1nethod 
ui developing countries 
Marc CHERVEL • 

11\TROOUCTIOI" 

!Y.·,·eiPr1ni; t:C1u1nncs ha\·e ~en a considerable 
·rowt ii in the ; ;itirtance and nurnner 0f development 
.-ru:cct~ finJnced h~ a~~istancc from out.~idc the 
w11nm . and th1< ha< led th(' financing bodies, 
rart1cuiari\ in recmt years. tv ronder and ~tudy 
method< of e,·aiuatin[: rrciu!ct~ fr(lm the standpoint of 
w..:1ct\ in the rec1ricnt c\luntrn:s as a "'hole. 

,\ num~cr oi attemrts IP cc-dif~· these ~va!ual!on 
mc1hnd' have hc~n made or are nCtw bcini; unciertalcen 
h, vant•u· hP<iie< concerned with iniemational or 
h1iJll'r:?I JILl 

Snmr eni1JJt1rn mcthrd>. l:ia~ed on intcmat10nal 
si1:1d"" prices. seem su11abie lfH rn1ernat 1onal nr forei[:n 
uq.:.1111;;1t1"fl' . .,.Ji1clt have Ill evaiuatl' and cho0se 
i'··t" ~~n i.i1i1~rc11t ;:irP1ects in <li1-iercnt count rics 

l:rn11,.rn•st< in ck1·ciC1pm~ countries. for their part. 
ftoriin!! 11t~1 tl11< rrol•icrn oi evaluation and ~eicct1on 1s of 
1i1t' Fca1n1 conc~rn IC' them. want 10 find their bear:np 
;int'"!'. ;di the•~· nietltud> and es~c:alh to ~ee how they 
•e1a:e tCI tnr procedure~ followed In cirawmg up thelI 
11...-11 dr»eit•rmertl rlans. 

Prn_1rc1 ev:1iuation hy the effects melhod IS based on 
the procedures iollowetl by lhe planners, and that is 
what g1\'es 11 its specific character. It has been worked 
out for the purpose of throwing light on the problem of 
development project selection by a central planning 
body in a develop111g country. 

Tlus method has been conceived for application at a 
certain stage 1l1 the pianning progress when the planners 
have at theu disposal: 

(a} An over-ail fcn:c.as. for the economy; 

•oe?uly Director. Sociere d'crudes pour le dbeioppement 
econom1que et IOClai (S£DES), Pans. Franc:e. 

(bJ A knowledge of the various constraint~ 
{ reiating. for instance. Io mves:men t fin:i .. -; .. .:;i •l>e trade 
baiance etc.); ' 

(c) General gu1de·lines fixed by tr'-< ,~.,.11.:y·mai-.cr.; 

(for the growth of the gross domestH.: product. the 
cre:won of additional revenue etc.). 

Thrv then seet; 111 make tht! heq r0~~i°:'le ~cie~·t1ii11 

oi project> in order to achieve. or attempt to aci11eve. 
the goa i;; set. 

More precisely. this stag:c of j:)roicct selection i~ 
, reached at the moment when. alter the \';iriou' 
· decentraii1.ed olanning: boards (sectoral and reg:1iinail 

have handed in their reports proposing vari0u~ 

deveiopment pr<1.1ects and activities. the central plannin~ 
team mai..es its first attempt to work tile~· ec<'Tlents intt• 
a whole and bnng the various activi11c.~ temrla1cd 
into line with the constraints of the r .:.c. ....;,ror; and the 
goals that havl.' been set. 

From this bncf background. it follows that in 
;:iroiect evaluatJOn the analysis is made: -

(al Within a ~stem of comtant prices {iniual 
market pnces. on the baSls oi which the over-all forecast 
is cakuiated);1 

(b} For a futun: domestic demand as given in the 
forecast especially with regard to household 

consumption. 

In broad terms the selection procedure thus means 
arriving at a combination of projects which matches the 
constraints and the domesti~ demand forecast (in respect 
of price and volume), in order to attempt to achieve the 
development goals set by the policy-makers. 

1 This assumption c:in be waved; see "Determination of the 
ellecu oi the pro1ec&", PIP 8. 
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Alf th1' ~r~~-:~·J..:re 1~. l)f ..:•1ur,e. itt:"rat1\"C'. J:-. I' ·;11: 
pi..UH'iiO~ ;ir"'"t.·,, 1t,c!f. JOd 1t t~ Pnl~ :.st the 1.:nJ di (Lr::t 

.. iJ,..:u\\ll'fl~ ~1.:l'-'~.:;..'!1 t~a.· tLr1.:<-" k·\els: 

p,,li..:: -rn~i-c."1"5 

\e:itrJI piJnn..:r.. 

Pl;,nn1n£ hoJrds 

.,,,.. '.JLh rna~ in\1...111.·t" r~..:un:::J~r:i1 1 .1n of t...:.en4t:• in1t1~ 
g··.liS. L1Ji :he :......·;=,··11.Jn uf tiH. pr•J!t".::~ ls :; ... :t.:Li:. 

m:.ce. 

·\I! 1·:.,1:..:!: 1!~i~ ::ff"t·· .. -~'. ~n·_·:L.•J r~:.i~ thu~ ..:r;x·..lr Jt 

firq ·-1::l:t to h~· .1n 1nt..:~::.;I rJrt uf the.~ rl..::ir1ing ;'r1_l,;t·~ 

wd '<.:r;. -!1ffc."rtnl frt>m the mo:rhod\ ba~c."d L'rl ,!;JJuw 
rn~c~ rc'f,·ril··! [() ;,hu~c:. ii .:Jn in f;i.;t he: J;';'k·d w11Ji,1ut 
d1{f'i,:;J!f~ (\) :Jn y,,,!Jr~d prt'!t:.:!. f:'jnt~d :.t\,ur::pt1dn~ 

thJt .;Jll h<" .Jrcfuii~ ,tidt uut. 
Tht· r,.i;, ..... 1r1i: J.;.:.1un1 J ... ,.:rities tht h:!51C rrin•i;iles 

o;- t~. i't L"~-~-~ ... :" 1~1C'tr11 h~: ! t 'IA. Ill >..'~f .• :0 1J~ X :,~ r.~..:~~).J.!"Y ~(1 '?t"'­
..:: f :-. . 1,1~. :-...:ro~ ;:'·llror·,. ::~-:" !1:.1:t1. \~!~;~;~ ..., ;·i ... ~ ~h( :-rii..•·~.l•d 

!~ \Ji1~. ::-.~ ... :::1..:.;.:.;'. ll'~> :!":..:~ -·~;: ;-., :!':.J._:;:o .. 1Pd ~· '.: ..:~~i .. ;:1:"-

L>ESCR IP f 10'\ OF THE \1 ETH OD 

Th~ ~ffe:~: ~t"i • .. hi ::i\·\.)i\.~ .. rh~ fr_1I;._)\i-."'ir?~ ~ro~~­

dur~: 

.\nai~ 'In~ the proyec: t~ d;;!!.Jli. 

An~:~ )~n; the .:~urn::·)~:.: ... ·,...~·-·~~- .~. ~...: :::.i. 

introdu;.:m~ th~ :ir:)te.:: tiH·. : :v.: ~•:""°; '- '---
pu~L~~ rh: :wo J.r.l~ vse: [(.)~~ ...... I -...· _..,r •. _. :~· .... 
pro1~:: I 

Scudy1::; ~h=- .!it::~~;;tI\'~ ~;r_..i .. ..1. '~-- r ;;.:: . 

our prOJ!'::: 1 
J~·;;.''.'7.;: .··-..:. ~~ ~ ~-~:7.:i.:?.:-:~\,,.. iJ:· ::·:. :'~. \': .. 

\\ .... ·~r.:;.:. - y ~' •. ~.:::.;-_::- \,. :: ,,:-·~t::~:.•!'" j,_i~ ~::-.:ti:;; 

~!'~1::=-:> ~·. ~ .:-~·~~:;.~:=--.:·;· .. ;:" '.~::- .... -~ .. :· ~~-·= :'O::":!::~; 

:· ..... :.•:"-_--_ 

:Sr.: I ;::;.; : ;; :.· 

.-.;:~:: 

T\ SL.7.:"<!~-~ t:-u~ .J~~..:=-1~t10~-. 'A:· s:-:~: ... \.1r:~i·..l:!: ir..-­

L." ;:r:ai·•\ :ic pr0.1~;: an.: iL> ooer;;i1.1j: acccunt ior 0nt' 
~ =•• ol 01. 1 r.-:-.~: :'~(\'3.1.l...:~l\J~. 

. .\ s1mll:.H ~n:!:~-~~ .:oui..: a..as.l be !":"'1~..:~ : '.:'T t:i= 
invest:nent. 

The es!'.e:ni;U informatian is cont;uned in t.he 
estimated opt"rating account, at market ?ric~s. Titis 
ac::ount 1s broken down into: 

6 

Domestic inputs. by product; 

lmported inputs. by product (taxes ~ shown 
separately); 

Value added, mainly wages and social security 
contributions (by category); 

Taxes and duties; 
Gross income of t.he entrepreneur (broken down if 
necessary). 

The total constitutes tl1C estimated turnover. 

r. .... ::- ..:~Ji~ q, !~ ..::!~r~d out 1n sui.:~ .3. '--"J'· l~ tc• ~lk~ 
in:·· .!i:.:r_,;.;n~ . .!5- i-~ii~ :!....~ ~os5ihl~. the structural ;·elt:..!rC'~ 

1):~ ___ '-c-i1··;':~~:· ~:.:(•!'h•:::1~:- -17'::ur,i: .. th3: is ic sJ~ 

L>t."~t::iJeni.:::! un l.'Ut'i!j= ~~=-vi,j~..:e:,_ 

T ..... - - ~= .. :: '":.;. :""! _.,;-_ ..... 

'wll. •• -· 

,;·_ .! ... • i ~; :":" ... -.· 

i .. h1rie:;:.K ::irodu::t!Orl ind irn~OrtS :I' I .:JS".. 
1~s;.;ra11(;~. :rerg.t.; J :ire broken down by use~. 

Th~ vaiue added cf each br1ac~ is bn .. t.-.er de-~ r 

~ :J.~~~· ~~ sv:1~ se;;~n r~. co:: !:i O·.H1 Jr . .:- i C'\ 

ca1egor;. 1. 

Du u~~ an..: t".x ;!S . 

lnco:ne or tile er.ire;ireneurs. 

From L'tis det:i.i.led input-output table it is easy to 
derive the unit tech.rucai coefficient matrix for domestic 
production, which gives for each unit of goods or 
services co'l.sidered (output) the intermediate consumi>­
tion (input) of domestic goods and servires required. 

The inversion 'of the complementary !echnicai 
coefficient matrix for domestic prodi.ction gives the 
production per branch necessary in order to provide the 
economy with an adwtional unit of each product 
(assuming average coefficients are const:lilt). 

'Charles Prou and Marc Chervel. Erab/issl!ml!nt d~s 
provammts l!rr ic:orrom11! sou1-di111!/opptt. VoL J: l 'Erudl! dts 
grappes dt profl!ts !Pans. Ounod, 1970). 



r.111\I lie <t11JieJ as a wh0ie .. ~ cPn<niit!.111"! ;J(l°l"rnt is 
th..:n l"<t;1l'ij,i,.·d iur the ~t oi j'H'!l"C-tS (c.l=.. mint", r11i111: 
r;1il1.1.·a,. mine i'l'rt). 

\hi:.,·!~'"~ this in•n<.e rnalnx by the:. row 
~"''"'~-·l11c·ct i:n;''•rt< Jlld t!irrct ,·j!ucs added of the 
11ni1 ;:ntn\-"t: Piit.1i11 a brca~.dt"'n uf the ,·aluc of each ! 

This 4m·s11t•n of "hethcr one t''l'JCl.'.t in,·plves 
Jllllll11.:r i~ ~"'·nti;J, dt:l'endin; on whether ~uch a 
Cl•1111C\h•n '' ;1,<11ni,•tl to exist ur not. the evaiuatur wiii 

i deal ""itli the -ct oi ;-r1•1ects as a whole or with rlic 
i11tli\ 1d11;tl i'IPJCCI in i'l>iatiun. 

i>l'"cl ""J ''r. ''' i'''"l1111:tl t.!t1111c·'11L.1lly into: 

lir•l'"''' (ufl indtrdt:d 11111p(lrt r.:L•ntt'.nt); 

{f>i \";iiu.: ... !d,•d induded. (Ullll''i"n~· 
\\',,,·~' i11cl11dr1.L 

111 1111.kr 
L:C'U!Otr\. 1: i< 
'''la• ir r;i rn:·: 

1.j\ 1:' .. llh.:i:u.11.·d: 
ri1l'l·p• 1t:l•l•:1r,· inl PnlC' Jlh.:i:H.i~·ij_ 

tnt1 111-·n11 ;1u1 

~.ntn\ 11.:d~c pf 

IC' <tudt a fl<trt1cuiJr ;iruJCCt in J !;ivc:n 
not t",· .. ·1111;il tu i1aH' iii l•nc"s J"pos.U the 

111 d;1tJ <et fllrth in th1:sc dctaiit'.tl 
t.1rk<.. It 1~ enou!;h 10 liJ,.e a !;OOci 

111e n1.1111 r.rancirt'' 1•f 1iic: t'lOlll'ITI~ ...,j;id1 
:trt· !''"fl~· tf..' ~~ 1~1·. ~,j,c:J in 1hc ~ri11C~!. 

-\r::ri i11>1n !-o~·nc •1,cful 1n _-1111nc\1\•n .... 1111 ti1.: 
J~";'tJ!'-;11 l 1 f ~"rt'll'Ct'- · .. \"i1ich 1s tr· fie d~'.--·.:~1i'"n:~i Ciel0\A. ·a 

~ rh'\' l~·c1~~ c1f lilt' \JrlP!J~ rJlC~ ll'f cu1n;-ir1n~nt~ c1f v~iur 
r"LPHif 1j rrtl\e~ tl 1 f'i~ e\tr~rnrh hCi;:.°'fUi iO thC' 

C'\;;::;1ri.d1C 1n r•f ·~·~J.r!l'lJ~ t'r< 1 t'i:.~'f1\. r~;Jt1ns f(l th~ 
e-c•.1riL:r!qt"'. 0f J!·\ ~:i• 1 ;:i1~1~ cc111n tn-:.:~ 

In rir~ ;ir;: ~·l.:,·e. 111~ rate~ f\•r ,a-jue adueu inciuJ~li 
oh·'" !ill" 11;1llf•rral cnntriliutiPn 10 the vaiw: oi th!' 

111 ... •11Ut'~. \\ in~·i+ Jrt: LPHl;'it. ~1en ~ :.Jry tr .. tiie \ aiuc Jtide~ 
r::1:· ·.i1 '" iiit ~· t~nl t<t wh1d1 the varv·u~ bnnciit>< ~re 
u~ j'l·:nd~rii c1 r1 l'".: 1".1t-:1ci:: \\Prid 1j._.~,~~n1~~t1l:- rJte'51. 

Tl1t1~. rn i'Jrt1l"'il;ir. tirt'. lk>wnslre;im imriicatiPnS oi 
1i1e i'r"1n:t wiii ha•r IP bl" anaine<l rn urtlcr t('l 
J,;ti.:r1111.:c wi1cti1cr 1h.:y nred w be ;a>.t."n 1nw Jt:t:nunt 

1 (a gp\•U l"'Jrnpic i< tl1r :ron and steel intl11\ll'\' I. 
TIH· <Cl ('lf acti\'itrcs hrou~ht ah"llt !-o~: ruttini; thr 

;:-ro1r::t or set l'i pr<'Jt'.Cts rnt('l urcrain•n re<:1i1s from the 
qrrnulu~ l!itcn to the varrPUS branchl·< ni the ec:onomv 
~u~n111nJi intnrnediate dt."mand created. . 

In 1hr ~cn<"ral L'J'< ..., here a pi an 1s h.:i11~· drawn up. 
tin' ~t ,,1 J:tr,itir~ ma~ '.ir eq1mJll'd oy Ji'rl~ in~ tr• the 
dL1Jnc:<1;.: •·. ·11~ :ht'. J\erage rate< rnciuo.ied :hat ha~·e 
b.:~n t:aiL uiJl~J ;irl''10t1Si~. 

Of e<'Ur<c. if m(•re inil'rntatrt•rt 1s J\'aibliie. an 
ancm;n "'W oc tnJdc to l•bt.un 111e m:irk!:rial <•lllt'ut 
coefii~1..:n1s. at ieast for the m<iin inputs. La<tl~. rn t:J~•s 
wber-: mm~ <lomesti:: ;in•duction units are w,1rKim: at 
foil '~"a..:ity. ;iw•1~ion must be matic: for fur~her 
iJnestmenl. tO be added ((I the prC'Jl"Ct 1nveqrnent. 

In the ;:iarticular case where an individual ;iwiect 1s 

~11n1t,·r c:·i:·11~111:11" h:.:,.".l'~'. l'n tr1(' l·l1 rtC:.dfil;'tiL'n 1 

r-:ir:; <l1!.J1d. ii nu i11rut-11ut;iut anai\'si> i< anilatiic. ;h~ 
\4;11r ·.::!i .. -~11Jt1un can t"'e effec.:ted by retr~linf;,. cin~ r: 
0:,~. \Ire .;r1J1m oi OL•rnesti, ;:"roouc:t1on wiii<.:i1 11t,· 
;'ll'lt:Ct c:.;ll> UN'n for ii!' inlc:rmedial~ rnrut< (fh« 

;-':t:i:'rtl• l': :·1: \.trH 11!' 1,:;1L:-°''rl'. . .'" (1j t1v1J1;,t-f1PiJ;.. ~l\(' U'~ 

tJlr Pf. p;"':•t·rt' i111:.:!::1~·:..: :(•t t111.'' Cjle~~1rie:-. ti1Jl i~ i.L• 

· •• '\ l•· 1,•\;,.. ,.,,:,· •"l' ri~· .. ·~·, ... ir~ 1 U1rt:":tl\ 1.H 1nc.hn:":."'tl~ I 

' .• r • 1:. ,• • l. ~ ; (' r 

~-· ,. -,:· t 1 ~ 1 ~ ·~':'l·:·-~1c. 

1~:~···:: ·- 1r. :•·1~ i'!'i~::.- oi ;i t:r:.·_i/.1..:- ;'.'•'l!. l1r C'f :1n 

1ri:•l .-·~ tn ".tj.·~-

ff1~'' ,,,. 1!H >t:rn:iJrG pf iil"lnc 0r tk van<'t!' 
lr"l'"r•1 .. 11J _.!t<'l:"rt!:~ C'I a d~,·;duJl~c>n or a chiill~e m 
['Ill".. ! 11 '. ~,, ;1q(I tl1~t 

!1 i•. 11111< ""'<ii°'il' tr• q11dY. ior instance. with regard 
tiir ,C"u11tr. ·, 1rirc•me d1\tnt>ut1llri C'i"iJeCtives. sucll 

mJilr:'r" .• 1'.:: 

.~ rnce ;i<111i..·· •• 0r 

. \ tl.\ re(urm. 

introc'uction oi the proja;t into th~ economy 

( Eccmomy with pro;ect) 

It is advisable to carry out this proc~ss in two 

sra~es: 

• Study of the set oi pro1ects linked to the ;>rojcct 
under consrderatio.i; 

• Stuuy oi the set of activiti~. 

Jr the projec! under consideration is I.inked to 
another pro!ect or pro1ects, that is to say, if one cannot 
be earned out without the others, this set of projects 

C~'f1\:~·i.:..::.'n'7~ i~ v~ry ra;:iid I. 
\\';,:.Iner cJrc11iatin~ prncedure ma' be u<oed 

( c:.1r";"l1J 1 • ..iPro.1:. or 1!erJuve 1. the re;il i1n~.1ct l'O Ui~ 

c=..:t:n(·n~\ · of c:u~ in~ oul .. h:· ~fl'_1eC! "''ii thu; hJ\'e 
ii<"er. d,--.;~1r~t.i. ln<' prP1<:ct nein~ characteri1ea ti~· 

\ ... ;;~ ar.i:.i~u r.r~:udea 1 meil bro1'er. dl•wn into rL< 

1

1 r.• :-Prto '"' i uaec. 

LP'llpvnc:ll> 1. 

i ~llai t umover. 

ii1r corrcs:tt'rciin~ investment to oe 1akzn 1ntP 
a.::cow11 corn;::nses: 

lmes::nen1 LI1 the j:HOjC:Ct ;Jropcr: 
l'lu.< intcs1mc:nt in ;iro_iec1~ iinkcr.i ..., itl1 tire pm1~ct 
i ti1e rwo l('lge1 i1er g.ivmg ti1e total investment in the 

set oi ;:iro1cns) . 
Plus furthP.r investment that may be necessary in 
other branches of productior. in order to satisiy the 
intennediate requirements of the project. T .-' , .... ;_.': "\.. 

Study of the alternative situation 

(Economy without project} 

.. ,· .. '\~\ 

,:(.:-/!' 
~ -.... 

'·1.. ~-

The alternative to the pro1ect, within the framework 
of the initial assumption regarding future domestic 

'Primary. cfftcu only, cxcludin& teeond.uy e!fccu or 
income c:xpcn<iltwc effects. 

7 
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tlc":.111d, 111Jy ~ ni t!irt·c r~ ;ics. to \L iud1 "1rr•''i"'nd 
tl11l:..· t!i'\., nf ;H1 11~:cts: 

( l 1 T11t· :1llcrn:it1vc 1~ to imr"rt · :ln: i'"'Jl'~l ;, 1!i.:n 

.111 1:1'i'"rt i: •• r~, .. 1111111~1n pnc: 

(21 n1c .il1,·riLlll't" is .tll oJd.f.1\illl>llt"d Of small· 
<oie lt"Ci1111q11e: !he i"'VJ~C't is tht"n a nm,it:ra1l.ltiun t>nc; 

!:;i Th,· 1i1rrnJt1'e i< tu d., 1111th'n!=: till' i''''·"·ct is 
tln:11 :in e•;inrr c•ne iur ;i ;irt,_!cc1 inr adrling ql11e to 
l:''"";' fnrm•:ri\ C'i'urtt>d 11n;•n>ces,e<l). 

f11r r:1d1 11f 1iic-<c tyres oi alternative soluti1•n an 
an;il:'i~ cJn ht• m:1tk <i1mi.1I to that c;arrird out ior the 
i'IP11:ct. In f'"!lt'rJi the altemaflve 1s ch;;racten1ed j ior 
thl.' '-lint' prl'tilKt '"" ,-;1l11c: I 1--v: 

I rnrPrt< ind udt"d: 
\";ih1r ati1kJ 1nclurled I ll<el f broj.;en dt1w11 bv 
:•;-~·nt I 

11 shnui:l he n"tcd that it i~ necessa~ to ta~.t" 
;;..:;:c1nr11 111 th~ aia·m:it1·.T $1111a1i0n. of i'rotl11ct1on 1il;it ' 
m;" h~ elirmn.11cu 1iaP11~:1 the i;n;iii:rnt:ntJ:11.m 0i the 
p!"PH·~t. 

fa.-11ir< 
flt"CJll$(" iht" t'IV!l"Ct wiii "'re-l'!'Tl,1( CertJIO 

Frr ~".J.i!:ik. · •ht> tradit1Pnal i''"du.:11,in oi 
"'f1e:1l m:n "'~ ri:~c~'rit1nu~C. 

r.11 i!e::;111sc ll•<" ~"L''~ct u~~ a~n,u11ural iar.11ur t;; 

tfi,·.,reo: ;,·Ji ,,J5C. i: wpuid -.eerr.. in man:. di:~o:i11rm£: 

c'ur11tri~< :..\f1e:rc th:.:rt: i~ Jburiciant manpov.·cr 1. or 

fr· i':. .;:;u(~ 1 n~ ;r0_1~c: use~ !ant: 1 lrr._;~i. ton Jnc.i 

dr.-'r:~1~·: r.rP::* .:i ,_ 

P1<l'ntin~1~J ;irc•ju:t1un oi '.•u< io..1.11J i1a< tnt' ;:i1<"ct 
o~ ~'t'.1: ~ ;-;::i:J ... ·1n:. ~"::-'i:rr~ <'~ 1n .. :rr;;-:..;!'!~ ur.~i.. 1 rt~ as 
<.:'. •• 1 ;·~ .. '. . ...;. ·.-. ;~; r:1!' ··t"~"!1·:·~:1· \1:;tr· :rriTe:t c:1:~~~~·rir, 

:\ '"·prir· . .r?-.:·r! c1i t:1~ f\li."(' ~it~:-:-;~trv~' te~~'nnm\ 

•. ,,r• .. ;~1~ ·,.-1~:1,.,;; :· .. ·o1~·:i t ~-n~ri~· ... t:r~ 1ci: . ..;i 11:u;;,i~· 1 

ri1:·;· r·.- i;,~ :-'r·:-·~·.:: :;:'·.1ri i;,,_ ri:t'fl~1n;-. I,.., t"~: ~ql~'.:?!·:~ 

., i11 t,.){,:I t-f1t:.:• I~ ~~~;.d. 10 ajJ ~:!~Z~. LO til': !"'-£:~ 

vzi\:r ~(k~d f-HlUf:°'' inf!' th~ l'r:"'nOJ'TH t'\ tit~ 
i1n;"';~·":::~rt::f1pn pf t·; ~r(lt~::: tht' ~\'!r~' v;,;lJt' ~C:i"~i 

1 rn;!I~'."' rrr:::i 1 '' e(;u<:i ~., tll!' i:a111 ir. IL1r~1i:n e~cllam·, 

1111' rt':i• .. 1ninf: J;':J11~5 in a 5;.·s1em oi comt:1:11 
rril~···. Tin1:.. lcr insiance, the vaiue addt>d rii llle 

;iitcrnail'C' solution in cal't Na. 1 is made up oi the 
c~Jsit>ms uut1es that the StJte levies, or could have levied. 
h~ rtJcing 1he SJ:T'IC: product on the domestic market at 
tlte s;in•r price. 

\\lien all is saHI and done. the level of m:irket ;:irices 
(for J ~iven demand) matters liUle; an inflation of the 
value added of the proiect. as a resu;t, for instance, of 
the empioyment of exce~siVf' manpower is. it is true, 
refll!cti:d in an increJse in the rate of .,.alue added 
inch .. ded; but the e~tra ~alue added created (ecJ1,aJ to the 
g:un in forei~'I; e..:change) remair.s c:instar.t; in otl:-:r 
words th.: State agrees to lose, 11 the project is carried 
out, the difference bccween the market price and the cif 
price. 
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• E Xtrit ... il.Uf' ",...,~ 

li1~S;. or~uni~nt~ are \'JiiC for tn" thrt·~ l~ ;'~" ··1 

~rt1_1~Ct~. 

C:t'.'t ''".: C\1\'er~ ;:i~t,_H.:.:~~ ~ui:h ~;;: 

\l,·u~:m.:~l11•n oi titt· traM't'rr 1n1~.;·::t:.-:.,-,. 

1 ic•rmcr 1ec11111c;ue- earth mad. pro_1rc1 tc:•1:ii;-:11: 
;"J\'ed road I: 

lndu;mc~ whicil take th: r.:1:'.' of rr:r·.:!tl•"'"; 
j:'rl'lOUC!IOO I fnod inOU~Tnl'~ te•:tii~~. \'<JrJ"ll' I 

FiJ;alh. 11 i< onl~ in_ ca~·: \(• :: . .,,.i,~:· Ii•· ;-r1:,· 1·. 

th~ for j:'nCe. th3r the \'JillC adC~C in~i111.kr.1 ,,f (I,.~ 

;"rfli!'C't ec;uai< :he extra val11~ added crr-J let' 

Effccr.1 by ,-areg11r: of aro11' 

A comparison of th~ two situations. with ~111j 

without project, ca..ri give much more detailed 
infonnation since there is available the breaj.;down pf 
value added bv category of agents. Thus tht' extr:l v~i11c 
added Clll be br.:iken down by categriry of ;i~cnt~ wi10 

benefit. and the ?roject can bt- charac;erized hy the plu~ 
or minus supplements oi income it enables to be 
distributed to employees4 (who may be foreigners, 
nationals in the modem sector, or nationais in t.he 
traditional sector), to the State and to entl't'preneurs 
(who may be nationals or foreigner~)-

• 11 .s :Uso po~ihle IC• calculale, on the basis of lhc rate~ of 
aven~ md mar!EJnal employment, by branch, lhe dirt:cl and 
indirut employment aeated by Ille :irojecL 
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ri1<: ,-""'!''"·''"'" uf the: ,·:1i11c ;,dded 1h11< crcJlC' i 
Jiri·l :"\ ,·~·'1'·"; .. r it~i~ Jn .. ·prdu1~ rt' thC" ~.!~t·. e.g.: 

&'r1 1.!,·~t\ ,,f !lie fir"l ry;ic (inlj'ort ~11h"tiru1ion 

; .. r11Jl':. t·~) 1n:i~ !fllPhr a nir1t.i1kr;1hk lo'~ of rc-.cnut 

fl•r the St.11c: (::< in the:' CT<c:' l•f lii~hiy i"rute:.:tctl 
J''t.:~ttfii~ i11d11qrit·~J_ 

~,,.,;; rrh·. i'rP:ecr< nf lhe <c:'crmd ;ypc: (tec!1n1•iPi,:i· 
,.;ti r11• .. i··•Pi:.1l•l•n) rnav involve: consitic:~;ini<' l1>s<.es 
of"'' l'lllC: i11r tr;11!itit1nJI smail prt•du..:ers ( :!< in 1iu.• 
,·;-<c ,;f 111 1n.i11qn~I t•il-miil w!to~ flUI j"i:I re1i;ices 
t r:uii t ion,d I\ ;·c~ ,,f rri•iluct ion). 

E'.p,.n ;1riu·:~t<. t•n the other li:ind. may lead to a 
~r:··11rr l'f Ir• '("r amnunt of additional income for 
thl· 'annu< l:atq.••rit"< 0f <l11mc<t1c ;igc:nls. 

i'iri;iif·. i1 n1;1~ "'e~rn "'·i,c to atitirt a ··na1ionar· 1 

r.11i1t.·r t!:Jn J '"Jltrr1-:.·~iH ... ·• a;.,~rn:1c.:h and tt1 £~ tc..1 

~Pt'!' 11rt: t!1t" f\H:.t \Ji11e add~d ;n1n!= tC1 nation=...js· till~ 

or: to·: ..it·n~ <1rn;•i' ft\" >ui'ttract111~ frnm lhc dl•meq1c 
e\ir.1 qlt1r ~drk·;j U1t 1nuHnt 1=01ng ll• forcr~m:n in th.: 
t-, ·rm 0i ·,, a~c< pr t'"'fil< Ill hici1 <im!lunls IP Cl•m1J~rini: 

1:1l'~'.' ]l•h< ;is 11nrt1r!<J. 

T11•· ~·r,.r.:cr• C'f i"ll!ecr e,·aiuarion and j'.'rl";iaratil•n 
iPr ~~~i 1 ·.:t1rir1 1;1;.~·c;: Pn;: <lif1-~r~nr ~~ct Jccordinf J~ the 
.!ii'il , ... IP 1,.r~·li1!:~1c ;i pt;in or 0ni~ tP ec;:t1rnJte th~ ilcneiir 
1,•• ,,,,~. ;,:;rtr'..:.i;;d f'!"_lf~i 

1·,v. ;~r ,· :. -· 11r 1•1t.' d1•u,.:,: l'f :'!'t 1_'!.'°Ct~ r- ir1~;--' ~~lhl~ 

ir. it".~ ... ;··. ~·t. lr·J~n11l:rtrllfl Q'.. tf1•_ riJri 

T11·· \ ·::It~.,:i Li.~!.!.'LJCld:· h=i~ ar 1t'- d1"~".~- u1e 
l l '~ i r '.·. If'~- I" t I' • r ;':'l :J j 11 1(1 

i l1: ~:"\\·(i1 11h1t·Ct1\·~~ 0f Ul~ r:~~f1(.1m~·: 

T~::· c..r·1.;r,rrrtl'- with rr~Jrci iC.• f,nanctn;. ;, 1 rrr~n 

tr;.,·.>: r 1_ 

L~:1: "n t:•: h1:hi1,·1o!H of oC!'!"':t~ tc.r cc,n~d~":''"1:i 
;-. • 1. ~-,. ;ir1 1 r:!f~·· t'f c;.~qr.~ 1n ;:1,. \;JflOlJ'- :~t:-~·-.n~~ 

l '! ; I· •• ! ·. ·: i 1 · • ; ~ ~. I: 

D1•.:-11~s1on CC'nid thl"n tic <L1ricd ,..,tJ, the ;''''''' · 
m:ii.crs. who. !i:i\111~ :iii the "''tT<<ary 111f111111Jl1c•.1. ct>ulJ 

gr:1J11:1i!y be h1011~ht 10 fiit on the ,·:1rious 0hJr:ct1•cs 
(~rl"\lh. income J1strihut1on etc. l. and the cco11orn1~ts 
u-ouid nui\e thc~c: choices C''<plic11 by i"mpc~~i,·cly 

dr3"' mg ur th<! corrt-~;io11J111g. list oi pnijr:cts. 

Enmomw e1·af1111tit111 oj a prtJfCCI 

Tf":re is nothing to fHL'\l!llt Iii-. ;1tf••ptilln nf m11r:.­
thJt1 one over-ail <cict:t11m cnll'riun :mtl the: <11•rri•.1thcs 
tai..c:n in working out different critl'fla art by no rne:rn~ 
mut uaily e:'lclusive. 

T!1e mass oi analytical data coill'ctcd Jliuws pe:it 
freedc1m in this respect. 

T1• srick to the: ;iroceliures normally u~d. one mil.=hl 
rai.c:. f,,; instance: 

~ A.1 iltr l:>c11cfi1 1am1bic The e:ictra value added 
CreJted. Wf'l!!hlt>d tf necessary by Cale!!'Or:· Oi JCenl. 
rne;r '"'tlfhlin!!< couid lai.:c into ac:ount. in ;i<irll~: 

lnu,me di<1rii'i11t1on !!nais (ny naririnalrty. ~.-.ciai 

c:11q:t·r~. rci:11•n et.:. I: 

Pit•j't'.mity w sa,·t of the ,·aric>u~ :T!='.:nls: 

\1uitiriier effect of tht" e•:renci1turc vf the ,·ariC'u~ 

c~rc:;:'•nes oi wa~e-earncr5 I ~Cl>ndary effc:ctsJ: 

• The State'< need to hai:ince its hud!!et. 

:i' 1ir1 U'If nJr1ahic ln\·cstmeni coq. nr cu<: 

\\1fi1~·ut r,;;~e~. <'r rh~ if1rei~n t'\<.:h;.1n~~· con1pnp~:ir (lf 

the:' in•·e•tmcnl CC!51. 

A.< tiic C1Jic,.iam:~ oroc:cdwc Di~l"oun tin~. either t" 
usin~ J .:i1s.:C1unl rate~ ior caicuiatrnf: ;ire$en1 qiu::. or 
:,, c1'1n!,; an rnlem:,I r.lle ol return. 

MN~ ;:ireci.sel~·, one m1~11 ;iwposc: 

( J 1 The simpieST over-aii seiection cn1erion: 

c 

I 

a i~ t11r e~:tra value.- acitle<l t:r.!:iled iiy tJ1e pro1c~1 t equai 
10 till' i::.1;; Ill ; t•rcrp; e'•h:.r1;:t JI; tiir rrimal'\ ;'fla"~ 1: 

; Ii~ the i·1\e,lmt:nl cost. laxe~ indudetl. -

~ T!ic- n·~·- pf ~!." !"rt1ie~: tr~·n1. 1 n1i.<:~ i~ tu ~'.:'~ r--:"":!· ;n 

'.l r'1~ 1..i•:.~'' .. : ; .... 11·1r71·; f.1~· .in:;·:icJllt10~ Clf the ~~·~~tt'i~ 
l i, .. ,, ~~. 11; t ir·: ii~';1 t>f lh:.- o!'i.iert1,·es and con~traints. 

The· ;•rPl:t~C 1•1 rrojcct sclectton !herc.-fore depends ' 
more on :i rrocrrturl' of ciiscu~sion with the polir-y­
maker; thJn upl•n the over-all re~ults of simultaneous 
c:lkul:111cms whrdt. of necessity, implicitly inciude 
poiilicJI choice~. 

Thi< di:•cussi1>n rrocedure could be prepared for by: 

• Ci:issifyinl! projects in major, more or less 
homo£cneous groups and submitting corresponding 
schedules of investment costs, •".1lue aoded. and 
income tiy a~ent (particularly the State, but also 
social CJlc.-gorics, regions etc.); 

• Prep:iring several alternative solutions corresponding 
to different development policies; 

Checking them auinst the initial objectives. 

Titi• sclc.:1 ion cri1rnon r~ otw1ou$h su11~Mlr for 
chc•t·~in; t"rctween rro1rct:, hav111i: ;i mNc or It.•"-' ~P1?<1a11t 
prociuruon schedule antl more or iess the samr duratio11. 

(:) i11e general critenon wrucit is nearest to those 
normally used, that is to say, the intt~al rate of return, 
r. solution oi the equation: 

n a, 
-I• ~ ---=O 

( I -t r)1 

where 
a, is the extra value adt!ed (domestic or national) created; 

I is the cost of investment (without taxes, or including 
tzxes); 
n is Ille duration of the project. 

1 Jc is. howcvrr. idle 10 hr,pe thal this race em be gillen in 
any meaningful wa·f by &he pouc:y-makers or by simullaneou~ 
calc:ulation.. 

? 
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r~d1 of the crilcna ch<>scn in\"olves <I h11dy of 
:1"11111;· 1 ;,.ns .;oncernin~: 

(11 I l11c('mc tfotrih11tion ( n•midcre:.I t.•pt irnal. for 
i!1,:a111c. "i.(n d !!rneral ht'lll"fjt iii.e 11 is 0C>t;1inet! I: 

\\11Jlcvcr O"l'"r-all critnwn m3y he d•""·n. ii 
Jppe3rs, re;i~un:il'ily em•11gh. that it ca1111ol f.1illrf11ll~ 
rcfll•ct the whole range oi ot>jecti\"t:~ am! c•.•wl1.•i11ts in 
the economy. 

It therefore seems es~ntial to give im!ividually, for 
t-ach pr(lject, the main economic: variJbles which ii has 
hcen pos5ible to calcul3te. such as extra ..-aluc Jddcd. the 
impact on income of the various agents. or the 

(b.I Tiu: l'roi;n.·~~ive distortion of the e..:onomy 
cau<C"<i h~ J$lllfll!l!g the d1~count rate 10 he const;int ove~ 
a ;-cr1od of r;rne 1 ch~nges in the rate oi dc!'"eiopment m 
Ltct ic:Jd 10 \"Jr1~11ons m 1111~ rate l. , emj'loyment {direct and indi~ct) created. 

CONCLUSION 

I• 1na' <c:t:m tli~Ji'i"''inting that thi~ effects method 
Ol•<'~ nC'I lead to a \·cry ....-eil-<lefrned ~iectron 

C:"ttL·:!~1n. 

\l(•rc c~c~!y examined. the ;:iroce::iure follo""ed 
lI'! tlm method can be seen to mciude two disunct 

(I 1 An anaiynol phase IS1 whic:i the ;:>ro1ect 
15 d1ec\:ed a;Jrns1 tile economy and an actem?t is 
rriadc t(l mca~ure its impact and effect on the ' 
econ1•niy: 

JO 

1:1 A pniicy phase in which. u~in~ !lie r:r~H-·rial 
pn•duced hy the ;irecedin!,: anal~>i5. :in eff•)rr i~ m:icl!: tn 
comhinc the ..-;irious elements in such a 1A.3y a~ to ma1c!1 
as cioseiy JS po5sihle the con~traints on the ''. •111>my 
and the goals established t-y the p<>iicy-mal..ers. 

The "ariety of critena to \.\"hich the effect~ methl'd 
leads is thus seen to be a faithful reflection of the \"arictv 
oi situations in different developing countries •nd of th~ 
variety of development choias that can be tai.cn by the 
policy-maicers in those countries. 
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APPE'.'IDIX X 

SOCIAL BE~EFIT/COST ANALYSIS 

l .O Introduction 

This paper is derived from a review of UNIOO publications 
concerning economic and social evaluation of industrial projects 
including : 

Guidlines for Project Evaluation, Dasgupta P, A. Sen, 
S. Marglin 1972 (hereafter, the Guidelines) 

Guide to Prnct1cal Project 4ppraisal, Hansen J.R. 1978 
'.hereinafter, the Guide) 

Manual for Evaluation of Industrial Projects. IDCAS. 
1980 (hereinafter, the Manual) 

The intent is to clarify for practitioners of economic and social 
evaluation, th~ methodologies advocated in the Guide and Guidelines, 
which to some extent vary in their approach (although the Guide is 
avowedly der'ved from the Guidelines) and to incorporate some 
useful corcepts as presented in the M3nual. 

The author is indebted to Dr J. Bendekovic of the Institute for 
Economic Research in Zagreb and to Dr Dariusz Rosati of the Central 

' School of Planning in \"/arsaw • .,,ho:;e ideas are inextricably linked 
in regard to this subject with the author's Jwn. The author 
hm1ever, assumes full responsibili t/ for any errors or omissions. 
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2.8 Intro to Social Economic Evaluation 

2. 1 General Considerations 

2.1.1 Financial 1 Commercial; Economic and Social Poi1:cs of View 

Financial - Returns from investment of financial resources 
such as cash, checks. loans and other ,·inancial 
investments. 

Economic - Returns from investment of national resourcE3 
such as labour, know how. natural resources, 
fixed assets at economic efficiency prices. 

Social - Returns from investment of national resources 
concerning social objectives such as income 
distribution and merit wants (Stage~ IV and V 
of methodology described below). 

2.1.2 Parochial vs Collective Interests 

Individual. enterprise values inputs and outputs in terms of 
market prices. 
Society values inputs, outputs in terms of economic efficiency 
prices adjusted for social valuations. 

2.1.3 Market vs Economic Prices 

Market prices may not reflact societal v&lues for a number of 
reasons : 

Imperfections of market - absence of perfect competition 
Market prices vitally affected by financial. economic 
social and administrative policies of government which 
are often distorted by political considerations. 
Often easier to apply objective analysis of the project 
rather than the macro-level. For a variety of reasons. 
where price distortions between market and economic; 
social value continue to exist that would otherwise 
rationally be corrected. governments are able to apply 
at the micro ;project) lev11 criteria which could not be 
applied at the macro level . 

2.1.4 Time Preference and Social Rate o~ Discount 

Deals with the relat~onship between current and future 
benefits. 

2.1.S Certainty vs uncertainty 

Uncertainties in project parameters inevi+:ably exist. 
It is crucial to the evaluation of the project to identify 
those significant elements about which uncertainties exist 
and to assess risks through sensitivity and probabilitv 
analysis. 

2.1.6 Applicability 

Both ~he Guide and Guidelines impl\ that socio-economic 7 

evaluation is not intenrled for "pr i'.ate profit-making units".'­
However. tt is often the case a+: private industrial projects 
are 1ntrirately tied tn natinnal growth 0bject1ves and must 
~ -1 ~ or 0 c i.. .. , i th , : '-~ n t r ;J l c1 u f_ h r1 r : ·~ 1 es l r1 r,::;; p R rt 1- 'l l i ~ ~·· n:, 1 ~- q • 
ii ; i: ~H l C ~ ~·:I 1 ;-: 11 c! ~ ; :l {~ P f) f; ;" :T1 ; • 'j • 
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Under these circumstances. it would be virtually implicitly 
required that private sector projects undergo this type of 
evaluation. 

2.2 Structure of Project Evaluation 

2.2.1 Commercial Evaluation 

2.2.1.1 Fi~ancial analysis 
Liquidity and Capital Structure 

2.2.1.2 Commercial Profitability 
Pay-back, RO I, ROE, NPV. IRR. IRRE 

2.2.2 ~ational (Social Cost/Benefit) Evaluation 

2.2.2.1 Economic Evaluation 
e.g. Value ~dded, Aggregate Consumption Benefits 

2.2.2.2 Socio-Economic Evaluation 
Distributional Effects (Time, Income Level. Regional) 
Merit/Demerit goods and wants) 

2.3 Commercial vs ~ational Profitability 

Element of Analysis 
Development Goal 

Range of Effects 

Prices of Inputs/ 
Outputs 
Time Preference 
:Discount Rates) 

3.0 National Parameters 

Commercial 
Net Financial 
Surplus 
Direct 

Market 

Opportunity 
Cost of 
Capital 

~ational 
Socio-Economic Surplus 

Direct & Indirect elsewhere 
in economy 
Adjusted Prices or Shadow 
Prices 
Social Time Preference 
Present Benefits vs 
Future Benefits 

3. 1 Bottom-up procedure 
Evaluators are often at a loss to establish values for national 
parameters as normally responsible central planning agencies either 
do not exist or for various reasons, are not able to supply evaluators 
with current values. 
A bottom-up procedure is recommended in which the evaluators prepare 
alternatives varying in the degree to which they satisfy efficiency 
criteria or equity criteria which are rarely, if ever. simultaneously 
optimized. The pattern of acceptance by decision-makers will, in time. 
offer a means of establishing appropriate national parameters in th~ 
degree to Ahich they conform to those projects which make their wav 
through the aoproval cycle. 

3 Guide Pl 
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~ Guide P6 

3.2 

~ ... 

- 3 -

It is urged that institutions responsible for project evaluation 
begin to apply some consistent methodology for socio-economic 
evaluation even in the face of little information or support 
from the government. In this way patterns of acceptability will 
begin to emerge and a~ extremely useful data base will be 
accumulated in addition to the development of an increasing level 
of sophistication in regard to evaluation. The methodology described 
in this paper is one such possibility . Even in the absence of 
national parameters. however. economists can play a useful role in 
the late stages to help refine th~ project to maximise financiai 
and socio-economic profitability. 

Definition of National Parameters~Variables of a Socio-Economic 
model (ideally abstracted faithfully from reality) that take on 
values which reflect their effect on national socio-economic 
development 

yardsticks set up outside investment project 
should reflect optimal allocation of resources 
ideally provided by national planning authority 

In effect, national parameters are shadow prices or values which 
should be constant for the whole society. 

3.2.1 Value Parameters, e.g. : 

Minimum acceptable social rate of return 
Income distribution weights 
R~gional distribution weights 

3.2.2 Factual Parameters, e.g. : 

Adjusted rate of Foreign Exchange 
Marginal Propensity to Invest 
Margi~al Savings Rate (Gov't, Private, Skilled Labour, 
Unskilled Labour) 
Shadcw PricP 0f Tnvestment 

3.3 Values of National Pa~ameters as used in Guidelines 

Premiums or Adjustment Factors (AF) as used in the Guide, when 
multiplied bv the basic parameter. give the incremental effect. 

i Premium5 = SHADO\·I PR ICE - 1 
MARKET PRICE 

EX Foreign Exchange Premium 

G = PF - i = PF 
-f' 

RF R' 

- = 

{ 

Same as ~djustmPnt 
rnctor as used in 

~~re r~lJ 1 rJe 

PF 

C" 
p' 

RF a RF 

,. C" 

= () pr + R 

:X = '.i 
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P F - Shadow Rate of Foreign Exchange 

RF - Official Rate of Foreign Exchange 

F 
The incremental effect, in this case. would be 0 x R 

3.4 Definitions and Valu2:ions of National Parameters 

3.4.1 Foreign Excha.ige Premium 0 

Shadow Price of Foreign Exchange (Guidelines Pg 216) 

PF = n _, .;. f; 
R,.- . 

4. =I 

PF - Shadow Exchange Rate 

RF - official rate of foreign exchange 
f. fraction of foreign exchange •Jsed in importing i th 

l commodity 

P D d t. t 1 . . f . th d. t . - omes ic ~arke c earing price o i comma l y 
l 

p_CIF_ CIF price in domestic currency calculated at 
i official exchange rate. 

Note that when dET~stic currency is over· valued the PD will 
be higher than P 

Shadow Exchange Rate (SER) ~Guide 

PF = { 
I (M x Ti) + ( x + 5 ) 

J L 
M + x 

PF - Shadow Exchange Rate 

RF - Official Exchange Rate 
M - Cif. value of Imports 

x 

Pg 48 footnote) 

T. - Import taxes+ Transport• Import Profit 
l 

X - FOB value of exports 
S - Export Subsidies 

x 

Manual rs2sed on Balance of Payments) Pg 115 

PF = RF ' 1 + M - B 
-B-

6 \ote correcl1on 
from Guidelines 
P216 

= R H F -
B 
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M - Value of visible and invisible payments 
in domestic currency 

B value of visible and invisible receipts 
in domestic currency 

For consistency, in each case above, 

7 
3.4.2 Unskilled Labour Premium A 

As in ; ther cases A = Pw -
Rw 

- 1 

Shadow price of unskilled labour 

Rw - actual wage of unskilled labour 

expressed 

expressed 

The shadow price of labour can be treated similarlv as the 
valuation of other project iioputs-(see section 4.0·). 

In summary, the unskilled labour impact can be determined 
as follows 

Impact Upon Result Valuation 

• 

Other employers 

"Production" of 
labour 

Decrease in a~ailability 
to other employers 
More labour available 
to labour "consumers" 
More labour imported 

Value to other employers 
(willingness to pay) 
Cost of "producing" 
labour 

Import of labour Foreign exchange value 

If unskilled labour is abundant dometically, the value is cost 
of ''producing" an unskilled worker : 

- the cost of transforming an underemploved person to a fully 
employed worker is the cost to society af giving up what '.little) 
he/she may have produced in addition to the 

+ social value of additional consumption required 
• liesure time foregone 
+ cost of additional social infra structure, especially 

where rural-urban migration induced. 

- the cost of turning rural worker to urban ~~rker is social 
cost of migration 

- the cost of training unskilled to skilled is the cost of 
training less the externality of WV of additional prndi;ctivity 
from the time he/she leaves tne project until retirement. 

7 Guidelines P24 
8 Guide P38-40 
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It has been quoted widely in the literature that the 
shadow wage of unskilled Jabocr is equivalent Lu ~kq 

of grain per day. 

~ote if PW,' Rw then A is neoative w 
e.g. if p = 0 

0 = + .,\ ,).. = - 1 

3.4.3 Domestic skilled labour premium 9, IC Psl = 1 + 'X 
Rsl 

If in short supply, effect is on demand; less available 
to other consumers of skilled labour so price is value 
to other consumers (opportunity cost). This value may be 
greater than the domestic wage. 

Spse Psl = 2 x Rsl 

Then 2 = 1 + 'X. 
-1-

it = 2-1 = +1.0 

3.4.4 Marginal rate of return on investment 10 , of (marginal project 
earns of for each 1 unit of investment. 

11 3.4.5 Marginal rate of saving S 

S is the marginal rate of savings for the society as a whole 
and is treated as being equivalent to investment in the determination 
of the shadow price of investment, P1 nv (see section 3.4.7) 

3.4.6 Social Rate of discount 12 ,i 

The social rate of discount (SRO) or consumption rate of 
interest [CRI] in the Guide, accounts for the social preference 
for current, as opposed to future, benefits. Formulae are 
proposed in the Guide &nd Guidelines for its determination. 
However, in both cases the elasticity of marginal utility of 
income is a factor which is rarely determined. 
The aforementioned bottom-up procedure, (section 3.1) is 
recommended. In the absence of other information, 10% has 
been reccmmended as the "cut-off" rate. Alternatively, the 
market rate for medium-long term financing could be used 
initially. 
If the elasticity of marginal utility of income with respect 
to per-capita consumption can be estimated, then the SRO or 
CRI can be estimated as follows : 

9 Guidelines P24 
10 Guide P24 
11 Guide P175 
12 Guidelines P165 
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l = 
t:.. v; v 

'1. l:.C / 
Ac./ . c. 

c 
/J...; = 0' change in marginal utility of const..~ption 

. 0 where 
v 

A£ = 0' change in consumption .o 

c. 
or i = (elasticity of marginal utility with respect 

to per capita consumption)' rate of growth of per 
capita consumption 

Usually an unknown - calculation of IRR on public investments 
(and private) proposed to facilitate inter-temporal value 
judgements. (i.e .. as experience gained in project selection, 
composite switching values indicate in the iong run the social 

consumption preference~. 

CRI 13 = ng + p 

n - A''/" as above (elasticity of marginal utility 
4, Cle. of income) 

g = Ac'{c, as above 

p pure time preference 

3.4.7 Shadow ?rice of Investment 
14 

By definition arising from the manner of d~rivation' ~he 
Shadow Price of Investment P1 nv is the present value of the 
aggregate consumptio9

5
stream generated by one unit of 

marginal investment . It reflects the effect of savings 
(treated as equivalent to investment) on consumption benefits. 

pinv = ( 1 _ S) g 
(i - Sq) 

S Marginal propensity to save for the society as a 
whole 

q Marginal return on investment 

i Social rate of discount 

On the basis of the above definition it can be seen that 
p1 nv is a function of i, the SRO. 
The premium, or adjustment factor is determi~ed by : 

AF 1Ci. = pinv 
3 

- 1 

13 Guide P42 footnote 
14 Guidelines P177 
15 Guidelines P155 
16 Guide P65 
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;.4.8 Marginal propensities to save 

''.a~, Government 
(b) Private Sector 
(c) Unskillej & Semi-

Skilled Labour 

Sg 
Sp 

Sl 

3.4.9 Marginal Propensity to Respend in Region ..... 

3.4.10 Proportion of Foreign Salaries Respent in Region 

3.4.11 Aggregate Consumption Weight Factor, 

Regional Redistribution or Distribution 
by Income Group, Weight Factors 

4.0 Shadow Prices 

4. 1 "Second Best" optimization 

etc. 

Theoretically all shadow prices should be derived from comprehensive 
mathema~ical model of the economy. 
e.g. Linear model 

- Imported or shado~ prices of scarce resources (inputs) (dual 
variables) reflect marginal impact on benefits of one more 
unit of the resource available. 

- shadow prices of outputs (Zj - Cj) reflect marginal contribution 
per additional unit of production within the system of contraints. 

In a perfect market the shadow price would equal the market price. 
For traded goods the price would not change from CIF (imports) or 
FOB (exports). One would import more rather than paying more than 
CIF or expert more rather than accepting less than FOB. Normally, 
however, for tradeable resc,·~ces, the domestic prices tend to be 
higher than border prices. '7 If a geed or service is tradeable, 
the border price (CIF or FOB) offers 1n alternative to domestic 
production and consumption and this the economic opportunity cost 
of the good nr service. iio 
Externalities either do not ordinarily have a market price or society 
has not devised a mechanism for charging beneficiaries or for paying 
producers. They implicitly carry shadow prices, and when significant, 
should be included in the cash flow tables at efficiency prices 
(Stage II section Externalities may include, for example, worker 
teaming, housing for workers. pollution effects, etc. ,r,,. 

Economic project appraisal limited to estim~tfs of social value of 

main outputs 
importable material inp~ts 

major non-imported mate:ial inputs 
unskilled '.and semi-skil!ed) labour 
important externalities 

In general. choices for shadow pricing should be limited to inputs 
and outputs whose rrices are :a; most greatly distorted and '.b; most 
prominent at markPt prices. These cr1tPria should be simultaneously 
app l 1ed ~,, 

17 Guide P23 
18 Guide P22 
lq Gu1r1e 
"n G;.J1dc f)') 1 _, 
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Shadow Pricing Rules 

- 9 -

The shadow pricing roles indicated below can be used in almost ~ny 
situation involving project inputs or outputs including capital 
goods, materials and supplies or labour. 

A project input may : 

Increase production (supply) from other producers 
Decrease consun~tion (demand) by other users 
Decrease exports 
Increase imports 

A project output may 

Decrease production (supply) by uther producers 
Increase consumption (demand) by local consumers 
Increase exports 
Decrease imports 

Project Input 
or Output 
Impact of 
Project on 

Non-traded 
Supply (Prod) 

Demand (Cons) 

Traded 
Supply Export 

INPUT 

(supply of an input) 
more from loca! prod­
ucers 

(use of an input) 
lzss for other 
local users 

.._ . . ~ 

---- -... 
(supply of an input 
r;ow exported) 
less export 

Demand (Import) (use of an input 
:1ow imported) 

more import 

4.3 
.J.:t 

Taxes 

OL!TPUT 

(supply of an output) 
less by other producers 

more for local 
consumers 

·~.- .,, 
., '~:::-. ----

more export 

less import 

VALUATION 

cost of 
prodl!ction 

willingness 
to pay 

FOB value 

CIF value 

For non-traded goods where the impact is on consumption (demand) 
the taxes should be included as reflecting consumer willingness to 
pay. 
~~r non-traded goods with impact on production, taxes do not constitute 
part of marginal economic cost of production and should be excluded. 
Taxes should be excluded for fully tr8ded goods. 

21 Gu1de P24 
22 Guide P27 
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S.0 Metha~olog~ of Project Evaluation 

Both the Cu1del1nes anj the G~ide identif~ 5 stages of evaluation. 
each leading to a successively more complete picture of the financial. 
economic 3nd social value of the project. The stages are as follows : 

Stace 
~ 

T 
~ 

II 
II I 

IV 

\ 

Description 

Commercial Profitability at Market Prices 
\et Benefit 2t Economic Efficiency Prices 
~et Benefit in Stage II Adjusted for Savings! 

Investment Impact 
~et Benefit in Stage III Adjusted for Income 

Distribution Effect 
~et Benefit in Stage IV Adjusted fer Merit. 

Demerit Goods and ~ants 

Although indirect, or second, third round, etc. effects are considered 
as important aspectsfor socio-economic evaluation, they are extremely 
difficult to ascertain. The examples in both the Guide and Guidelines 
minimally treat other than first order effects. Onlv when clearlv 
important need these effects be included. As an example. given -:i::. • 

overpriced fertilizer from a project to farmers may yet have an impact 
'.second round' of increasing their income. It should also be pointed 
out that these indirect effects should be evaluated ideally in the 
same manner as the first round, or direct effects. 

The accounting in all stages described uses discounted benefit/cost 
flow methodoloqies to establish the net present value (~PV) of the 
project as the basis for comparison and decision. 

An additional point is that the numeraire, or unit of account, is 
different at each stage of evaluation. 

The numeraire should include specifications of 

(a) - unit of currency 
(~) - value of currency with respect to inflation (current 

or constant) 
(c) - point when cost/benefits occur (past, present, future) 
(d) - relative pricing or value system (foreign trade or 

domestic market) 
(e) - use of income (consumption or investment) 
(f) - income recipient (rich, poor, guvernment, etc) 

In Stage V of the methodology described, the numeraire would be "net 
present (cl - consumption benefits (e) in hands of people at base 
level of consumption, in the private sector (f) in terms of constant 
price (b) domestic (d) accounting monetary units (a)". 

5.1 Stage I Commercial Benefit/Cost 

This stage involves the evaluation of the project at market prices. 
An integratad cash flow analysis similar to that presented in the 
Manual (Table 8 P32 and ultimately Table 14 P50) should be completed. 
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Th1s t\pe af 3na[\SLS 3Ssures the liquidit\ of the project en a 
f1~anc1al cas~s ~nd prc\~des tne basis for \P\ 3nd IRR ~3lculat1on 
at mar~et prices as ~ell as fcr~iny tre basis for adjustments in 
Stages [I throuyn \. 

One import3nt d1st1nction made in the Cuide in respect both to 
the Gu:jelines and the Manual is that during the Stage I analysis 
Real Flows aie distinguished from F1nancial Flows. This procedure 
is indicated in Table Z of the Guide. P82 and should be followed. 
The Commercial IRR and \P\ are determined en the basis of Real 
F!~ws only. The financial flows are not relevant to this analysis 
and are included for later use in Stage III and be\ond for evaluation 
of savings and distributional imp~cts. 

Another point of note is that the Guide distinguishes bet~een 
financial and real components of working capital. It is recommended 
that the Guide procedure be followed for the entire analysis ,although 
it is not followed in the Manual) considering the rec~ivables, payables 
fif any) and cas~ components of working capital, as well as taxes and 
dividends as financial flows. 

The Sarania Case in the Guidelines (P263) is offered as an example 
of the use of the methodology. In this case, for the purpose of 
simplfying price adjustments the resource categories are broken down 
as 

Domestic inputs and outputs 
Foreign Exchange inputs and outputs 
Unskilled and Semi-skilled labour 
Skilled labour 

The project is imporf-substit~ting so that the benefits (rayon 
- grade pulp and ~orrugating medium) are measured in terms of 
Foreign Exchange resourr.es saved as a result of not importing. 

Stage I Commercial Evaluation is not presented in this case. The 
values in Table 19,19 P278-9 already have been adjusted for shadow 
prices in respect to border pricing and externalities and, in effect, 
represent partially the outcome of Stage II-1 analysis as described 
below. 

5.1.1 Discounting of Benefits and Costs 

If it is assumed that all relevant parameters are constants 
then the time flows for all of elements in Stage I can be 
converted back to Present Value at year of using a common 
rate of interest (for example, the three values of Social 
Rate of Discount given earlier), and the present values 
of each item can then be substituted into the equations to 
give the projects total contribution to different objectives. 
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5 ~ Stage II \et lgqregate Cansumption Benefits at Economic 
Eff1c1enc~ Pr1ces 

).2. 1 

Stage I: iS c3 :ed cu: :n 2 substages as follows : 

Stage = L-1 J cJStmert Factors based on shadO'tl pr ices 
a.~ appl:ed to the market prices for real 
and financial flows as shm~n in Guidelines 
Table 10 Pg e7. This provides \PV at 
economic efficiencv prices. The ~PV is 
determined for Real Flows onlv. 

Stage II-2 Foreign Exchange ractors are applied to 
economic efficiency prices to obtain Stage 
II \PV. This is shown in the Guidelines 
Table 11 Pg 88 

In Stage II-1 ~et Present Economic Value is obtained from the 
summation of Financial Net Present Value and Economic ~djustment 
Value for real flows only ;.G. In the financial section, emphasis 
is on distortion with respect to values received by the project 
rather than the economy. The purpose is to measure ~in Stage III 
and beyond) the project's distribution i~oacts rather than on 
the efficient use of economic resources ...i... For example, 

concessionary interest rates sho\·1 as "extra" income 
to the firm 
taxes paid are completely lost to the firm 
divicends abroad are valued at 100~ loss to firm 

In Stage II- 2 The Foreign Exchange Premium or Adjustment Factor 
need be applied only to those goods valued at border prices; 
goods shado1-1-priced at "willingn°ss to pay" or cost of production 
implicitly include a premium on f~:eign exchange. 

In returning to the Sarania Case, it would be well to introduce 
the national parameters and their values used in the case. (see 
Table I next page). 

S .2.2 Stage II-1 

Stage II-1 analysis is c0mpleted by applying pricing rules 
not only for traded inputs/outputs, but also for other items 
that must be shadow priced such as skilled and unskilled 
labour. Although not shown in the case, the Stage II-1 result 
could be expressed as 

SC 1 = MC + ;\ L + 'X,W 

·11he re MC = ( 1 ) + ( 2 ) + ( 6) - ( 3) - ( 4) - ( S) 
and ) :_ + -1. ·,-/ complete t:1a shadow pricing. 

23 Guide P44 
2.'.t Guide P44 
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Housing for domestic personnel is valued at this stage. 
:~ effec•- 3s an e,ternalitv. a project benefit fer domestic 
pe~sonnel. This would not be included in the commercial 

a;1a~vs1s. 

Item ~ represents recover) of residual value such as working 
capital and book value of capital equipment. etc. 

The \PV's for SC 1 represent the net project benefit at efficiencv 

prices. 
T .\BLE I 

\ational Parameters : 

: 1 ~ Foreign exchange premium 
.. o. s .:..; = 

(,.,' Unskilled labour premium ~ = 1.0 
\ -, 

\ 3" Domestic: skilled labour premiurn "i( = + 1.0 

(~) Marginal rate of return on investment .:; = 0.20 

'. s) Marginal rate of savings 
I 0.30 S= 

.(_ = o.s, 1.0. 1. 2 
'. 6) Social rate of Discount 

investment 
? '!'>Pl: 7, 3. s' 2.33 

::7) Shadow price of 
1,8) Marginal Propensit: to save ~::,= 1.0 

<:> - 0.6 - -
S.:..= 0.0 

(9' Marginal propensity to spend in region '6 = 0.2 

'.10) Proportion of foreign salary spent in ; = 0.2 
region 

( 11 ) Weights 
Aggregate Consumption G= 1 .0 

Redistribution to Region = ? 

S.2.3 Stage II-2 

In this stage the shadow rate of foreign exchange PF is 
introduced to correct for For - gn Exchange Effect. 

The discussio~ below follows that of the Guidelines, where 
the net benefit is determined in 2 steps, SC• and finally SC. 
However, it should be noted that, in effect, the Foreign 
Excha~ge Adjustment Factor, 0, is applied in all cases, to 
economic efficiency prices and, in SC, an adjustment is 
made for portions of foreign salaries spent domestically. 

In the Guide, the Foreign Exchange Adjustments for Stage II-2 
are summarized in Table II P 88 where the final Stage II NPV's 

are also given. 
I ~ 

= MC + 0F ~ / ·- • / .. '.'.: 

F1 is net foreign exchange flow, ie foreign exchange inflows 
minus foreign exchange outflows 

I F = ( 1) + ( 6a) - ( 3a) - ( 3b) - ( 4a) - (Sa) - (Sb) 

L is total cost at market price of unskilled and semi-skilled 

labour 
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L. = 3c c, ' .e 

... , is tot::il cost of skilled labour at market price 
I 

':I = 3e ,note ski iled foreign personnel ln F above 

\ow a portion of foreign exchange.a. paid to foreign 
personnel will be converted at c7fic1al exchange rate and 
thus extra value of foreign exchange is not lost. 
So F1 above shoul~ be corrected by adding back this amount. 
Thus 

F = r' + 

\Jo1v SC = MC + OF + t. L + '\\·/ 

This represents the net aggregate consumption benefits taking 
into account the shadow prices of inputs and outputs. 

[ Note SC determined, as in Stage I, for ~ach social 
rate of discount] 

5.3 Stage III Net Aggregate Consumption Benefits Adjusted for 
Savings/Investment Impact 

In Stage III the intent is to show the effect of distribution of 
benefits to var~ous groups considering the marginal propensity to 
save and its effect on the benefit stream. 

25 
In the approach taken in the Guide the gains and losses concerning 
distribution to grGups are assumed equal to the distortions between 
market and shadow payments (including both efficiency and foreign 
exchange adjustments, i.e. the Stage II value) for inputs and outputs. 
Table 12 Pg 89 of the Guide summariz~s distortions. 

Disaggregation of society into groups can take many forms depending 
on local circumstances. 

A fundamental assumption is that there is a gainer for every loser. 
A further assumption is that the project loses if the economic benefit 
is distributed to others. Under these conditions, even though the 
project may have an NPV ..::._ Q at Stage II prices, there may yet be 
economic transfers among groups. 

When distributional impacts have been determined as in Table 12 above, 
the savings impact can be determined as in Table 13 P 90 of the Guide 
using the distributional information from Table 12 and alternative 
values of CR I. 

25 Guide P52 



The ~djustment Factor of Tabl~ 13 LS 

= - 1 

and 1s a function of i ;cRI' so that three values of the AF are 
determined .one for each CRI 

Tre Guidelines approach differs from the Guide in that the Guidelines 
uses the parameter, marginal propensity to save _for e3ch group. 
whereas this factor is ignored in the Guide. The Guide, instead, 
uses probabilitv factors for each adjust factor derived strictlv 

inv · · from P and consequently from the societa~ propensity to save. 

The ~djustment Factors of Table 13 in the Guide are added to the 
\PV's in Stage II to arrive at Stage III values including savings. 
in~estment impact. Th~s is roughly equivalent to the stage in the 
Guidelines of equation 19.5 P 284 as described below. 

In the Guidelines the Stage II benefits SC are distributed among 
income groups. 

SC = SCG + SCP + SCL ::: MC + OF + I' L + 'Xi·/ 

Values on right side represent Social Benefits for Government. 
Private Sector and Labour, respectively. 

Note that this equation must be respected, ie. SC from Stage II 
/ 

= sum of right side. 

G 
SC ::: MC - (2) + 0F 

~ 
-X. [ -Oel } 

scL .. /, L ::; ~ [-De) -( 5P) ] + ( 2) 

scl = - ~ [(3c)+5(e)] + (2) 

[ MC::: (1)+(2)+(6)-(3~-(~)-(5) 
:F ::: (1)+(6a)-(3a)-~3b)-(4a)-(5a)-(5b' 

+ ; ( 3b) + ~ ( 5b) } 
r ~ 

0F ::: ~ iil ( 1 ) -0 (3a) -0 [ ( 3b) - 1 (3b .i ] 

--~(4a)- 0(5a)-ill [(5b)+ o 1,5b) 
- il ( 6a) J 

0F = 0(1)-0(3a)-0 (3b) (1-; )~ 
- 0(4a)-0(5a)-0(5b)(1-; l-0(6a) 

The private sector loses the amount 
equal to the premium on skilled 
labour as this is drawn from the 
private sector. 

[Note ';<. is positive so SCP is negative] 

Unskilled labour gains premium on 
value plus housing - [Note )., 
is negative so value is positive] 

Note SCG, SCP, SCL computed as in Stage 1 for each 
Social Rate of Discount 
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C·Jnsider1ng the Marginal Propensity to save for each group 
S . S . s

1
· and the Sh~dow price of In\estment 

g p 

[ p :.nv = , ( 5 , ·:'! 

- 5~ 

the \et Ag~regate Consumption Benefits for the country can be 
computed as the sum of social values for each group, where 

cl = \1-51) + 51 
pinv ] scl 

CG = ( 1-S ' s 0 inv ] SCG 
! + ' 

g 
g 

cP , 1-5 ', s inv SCP = + p ' . p p 

" L = cl + CG + cP 

C can be determined for each discount rate and represents the 
total Stage III benefits ~f the project. 

5.~ Stage IV Income and/or Regional Distribution Benefits 

The approach in the Guide is to determine weightings for each group 
receiving income according to the formula 

where 

w = 
i 

,,., 
! b \ " , __ 

c. : 
i I 

b base level of per-capita c~Rsumption 
c. - level of consumption for i group (per capita) 

i 

Ii - elasticity of marginal utility of income. 

Then, as in Table 1~ Guide P 91 the adjustment factors are determined 
for tnree assumed value of ii\ where 

AF : w. -
i 

This AF, as others, is used as a multiplication factor to determine 
the incremental effect which is then added (after using probability 
analysis on Y1 to arrive at the expected value) to the Stage III 
benefits to arrive at Stage IV values. 

In the Guidelines, the regional benefits are not , ir general, 
adjusted for shadow prices. What is an opportunity cost for the 
country .. s not necessarily so for the region. 
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In this case. the regional benefits. DR. are determined as the 
surilmation of 

? ' 

.3c: 
Housing 
Unskilled I ...... i...,....,_ i.• ..... ..-~-

1....ouuu.&. ••-::i•~C.J 

Skilled Labour Wages 
Unskilled Labour (operations) 
Semi-skilled Labour ~operations) 

3c :· 
5e) 

:. 5d' 
'.3b) 
(5b) 

Foreign Exchange (personnel - construction) 
Foreign Exchange ;personnel - operations) 

Finally, if represents portion of marginal benefits respent 
in the region, then R = DR ( 1 ) 

~~-r:-J") 
Summation of Present Value of ~et Benefits 

Aggregate Consumption 
MC 
F 
L 
w 
SCG 
SCP 
SCL 
SC 
c 

Redistribution to Region 
R 

s 

Social Rate of Discount 
80' ,g 1 O?~ 

(Please take from Guidelines (see Pg 288 of manual for numbers) 

5.5 Stage V Merit/Dfmerit Goods and Wants 

In the Guide~b the adjustments for merit/demerit goods and services 
are derived in consideration of the differences between efficiency 
and social values of r~sources,per se, as opposed to the diff~rence 
between economic and social v3lue of income distributed among groups 
as in Stage IV. 

The social values applied in this case are perhaps even more 
subjective than in previous stages. 

Once the social values are established, the adjustment factors are 
determined in the usual way. 

AF = Social Value - 1 
Economic Value 

Adjustment : Economic Price x AF 

26 Guide P75-77 
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These values are then added to the ~PV of Stage IV to arrive at 
the adjusted value. 

Merit:demerit valuations mey consider such factors as 

need for foreign exchange to increase ability to 
withhold exports for strategic reasons 
need to build basic industries to reduce dependency 
on primary exports 
support of infant industry 
premiums for strategic imports/exports 

In the Guidelines, the approach is to assign weights to consumption 
benefits and to examine the 8ffects of varying weights, ie. the 
sensitivitv, on national objectives. 

v = C + 2 R R C - Stage IV Benefits: R - Regional 
Benefits 

where weights for national aggregate consumption and regional 
bener-its are : = and e... ' respectively 

if :;( = 1, then Vis set to zero, establishing a region of 
acceptability 

then ] = C ( i) + St R R ( i ) and = - C(i) 
R(i) 

Note C,R are 
functions of 
SRO, i 

_.., -

- I 
i 
I 

'·I >O 

0.0/ 
:;i /0 

'l=o V<o 
R2q1c:,, .;~ 

11 a i ~ .:. ~t :: ;..r 
l 

i C(i) R (l) C(i) I R(i) -9 .~ 
80' ,g 313.95 

10?.; - 6.245 
12?.; -92 .040 

220.175 1.42 
196.025 - 0.03 
174. 581 - 0.53 

- ~ .42 
0.03 
0.53 

It appears that SRO ~ 
this case. 

1 O?.; should only be considered in 
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5.0 Comparison of World Bank. OECD and UNIDO methods 

In the U~IDO approach - tradables are raised to average domestic 
:):/ price levels. 

In the Little Mirlees - (OECD) method - non tradables are deflated 
to border prices. 

If tradables at border prices are understated (UNIDO) to the 
same extent as non-tradables are ovetstated ~DECO), then same 
conclusion about desireabili~y of projects will result. 
UNIDO method has a tendency to use domestic prices for 
tradable goods. while OECD has a tendencv to use border ~rices 
for non-tradable goods. 

This effect appears to make the UNIDO method somewhat more responsive 
to national priorities and aspirations. For example, in the case of 
a good whic .. is protected by import duties, the DECO would tend to 
treat this as a tradable (at border prices) evEn though the good will 
not be traded, while the UNIDO method would tend to value it as 
non-tradable (?reduction cost of alternative output if substitution, 
willingness to pay if addition to suoply). 

The World Bank approach traditionally involved exclusion of import 
duties (which in most cases implied, in effect, the use of border 
prices) for major inputs and outputs. ~lso excluded were transfers 28 such as domestic taxes that did not include a real use of resources. 

In a footnote :J.Cf the Guide alludes to the discussion of the use 
of border prices having the tendency to lock developing countries 
into lines of comparative advantage (which usually precludes advanced 
technology and broadening the industrial base). / 

27 Guide P29 
28 Guide P21 
29 Guide P34 




