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1.0 PROJECT BACKGROUND:

1.1 Purpose:

The primary purpose of the mission decribed herain
was to train 22 participants from the Zimbabwe
Development Bank (2DB), Harare and other central
administration institutions in Zimbabwe in the

\ practical application of UNIDO's Computer Model

. - for Feasibility Analysis and Reporting (COMFAR).

1.2 Sponsor:
The project was sponsoraed by the Zimbapwe Development
Bank (ZDB) as part uf a six meonth programme of
training for entering and djunior _ staff of the
various develooment instituticns.

1.3 Location:-

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

2.0 DESCRIPTION OF SPONSORING INSTITUTION:

The Zimbabwe Development Bank 1s a development finance
institution which was incorporated under the Zimbabwe
Development Benk Act No. 7 promulgated on 6th May, 1983.
ZDB 1s gcverned by a Board of Directors consisting of
eleven members of whom six are appointed py 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 =2conomic development of Zimbabwe. The Bank 1s
mobilizing internal and external resources for economic
development and finance projects in all szctors of the
economy .

The purposes of ZDB are:

- tc mobilize internal and external rasources of
. economic development and to finance projects in 2all
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 cther related activities.

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




The Bank gives priority to projects which most closely
comply with national development objective. Eaterprises
in the public and private Sector, locally owned, joint
venture or foreign-owned are eligible for ZDB funding.
it is 51% government owned, the other shareholders
comprised of African and European institutions concerned
with develcpment.

) ZDB staff and facilities are located at:
- Legal and General Building
Julius Nyerere Way/Bakzar Avenue

P.0. Box 1720
BHarare, Zimbabwe.

The Bank's principle officers are:

R.G.T. Eich Managing Director

X.M. Kadhani Senior Executive Officer

J. Sorgenicht Corporates Business Manager

J. James Assistant Corporate Businees Manager
R. Jaravaza Assistant Finance Manager

3.0 SEMINAR ORGANISATION AND TRAINING ME.HOD:

The training course covered the following main topics:-

1. Contents of financial analysis in a feasibility
study.

2. investment cost, production cost and f.nancing
plan. Activity flow chart for the finarcial
analysis.

3. Configuration of the input data for the COMFAR
system.

4. Configuration of the output schedules of COMFAR.

5. Assessment of a project on the basis of required
financial statements in accordance with the COMFPAR
configuratiocn.

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

7. Basic imstruictions on hardwace usages and Disc
Operating system.

3. Selected problems of the social cost-penefit

evaluation and possible application of COMFAR in
this field.

3/ e
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TRAINING METHOD:

The training course consisted cof lectures and instructions
given by the UNIDO experts team as well as practical
axercise on personal computars and COMFAR software
package.

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 purpcse of practical exercises participants

were divided into 10 smaller team groups ( 2 - 3 persons)
with a direct access to perscnal computers. Most of

the instructicns 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 Bag Factorv Project (Case 1), Solvent Extraction 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 socftware package for this purpose.

PROGRAMME WORK SCHEDULE:

The UNIDO COMFAR Course was part of a comprehensive
training si¥ month programme for industrial development
personnel organized by ZDB with assistance from UJDP
(see Appendix %o I;.

The course programme was developed in consultation with
Senior Executive Officer, X.M. Kadhani and is shown
in Appendix No II1.

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

4/ it i




DATE SESSION TIME
2/6/86 I 8.30-1030
II 1100-1300
111 1400-1600
3,/6,/86 I 0830-1030
II 1100-1300
111 1400-1600
4/6/36 I 0830-1030
II 1100-1300
III 1400-1600

TOPICS

Introduction to COMFAR

Structure, Subsystems, Linkage
Between Subsystems Tablies and
Schedules

Role of COMFAR in Feasibility Analysis

Hardware Requirements and Components
MS/DOS Commands

Practical Exercise

Start-up. Basic DOS rations
General Presentation of COMFAR
system.

Financial Analysis - Activity Flow
Chart

Aspects of financial analysis and
their relation tc COMPAR

Input Table - Initial Investwent,
current investment, depreciation
types

Practical Exercise - Groups 1 - 5
DOS commands - Fermatting, Backup,
Delete

Remove ; subdirectory structurs

Practical Exercise - Groups 6 - 10
(as above)

Discussion of Input Table
Production Cost adjustments, Standard
Costs, Prodiction and Sales Programme.

Practical Exercise - Groups 1 - 5
Deleting and Removing COMFAR from
Hard Drive

Loading COMFAR to hard drive from
back-up

Start-up operations of COMFAR.

Practical Exercise - Groups 6 ~ 10
(as above).




5/6/86

6,6/86

9/6/86

10/6/86

[

IT

III

II

1T

0830-1030

1100-1300

1400-1600

0830-1030

1100-1300

1400-31600

0830-1030

1100-1300

1400-1600

0830-1030

1100-1300

080u-1200

Discussion of Input Table
Production and sales Programme
(Continued) working capital, Source
of Finance

Practical Exercise Groug 1 -5
CATEN Commands (presentation and
practice) Use of DATEN with
provided data.

Practical Exercise Groups 5 - 10
(as above)

Discussion of Input Tabls

RPeview of Investment, Producticn Ccost,
Standard Cost,Producticn and Sales,
Working Capital (including cash vs
accrual accounting as used in COMFAR)
Incae Taxes, Allowances,

Effects of Inflation on IRR _IRRE.
Inflation features of COMFAR (not
available for standard Costs)

Practical Exercises Group 1 - 5
Darmcnstration of DATEN cptions,
Save Recovery System

Review and analysis TABI using
Reprrt System

Data Entry exercise continued
Discussion of CAILUL System.

Practical Exercises Groups 1-6 (as abos -

Discussion of 3chedules
Investment, Sources of Finance
Working Capital

Production Costs

Net Income Statement

Practical Exercise Grocup 1 - 5

Complete input tawbie for test data
Produce selected and complete schedules
Review schedules on monitor and

printer and campare with TABO, TABI
Discuss and review results, computations
(particularly cash flow for . V, IRR
calculations)

Practical Exercise Groups 6 -10
(as zbove)

Corplete discussion of schedules’cash
low and Balance,COMFAR implementatiorn

Practical Exercise Groups 1 -5
Inplementation syst2m.OMFAR
adjustments and sensitivity.

Case Study I- sisal Bags Group @ -5
Review of Case, Data Entry, Preparatlor

Addustments for ld=vear lite,




12,/6/86

13/6/86

16,6/86

17/6,/86

18/6/86

19/6/86

20/6/86

IT

II

II

I

II

II
ITI

II

- 8
1300-1630

0800-1200

1300-1630

0800-1200

1300-1630

0800~-1200

1300-1630

0800-1200

1300-1630

0800-1200

1300-1630

0830-1030

1100-1300
1400-1600

G830-1030

1100-1300

Same as apove, Groups 6 - 10

Case Study I - Croups 1 - 5

First COMFARP run—-no egquity input
Generation of ZIaquity, Construction
Period Intere ,t, Operating Cost and
Depreciation weyond project life.

Same as above - Groups 6 - 10

Case Study I Groups 1 - 5

Adjustments for construction period

overdraft (interest during

construction pericd) - capitalizations

Adjustments for period beyond project
ife and forced overdraft during

producticon.

Same as above Groups 6 - 10

Case Study I Groups 1 - 5

Final adjustments, sensitivity, IRRE
determination; Relaticn between IRR/IRRE
(leverage =ffect).

Same as above Groups 6 - 10

Case Study II 0il Extraction Groups 1-3
Discussion of case, preparation
(DATEN), first run without equity

Same as apove Groups 6 - 10

Case Study II Groups 1 - 5
Construction period adjustments,
production period adjustments,
sensitivity analysis, effects of
inflation and cutoff rate for IRR.

Same as above Groups 6 - 10

Plenary Session - Intro. to Sociel Cost
Benefit Analysis - National Parameters
and Shadow Pricing.

IDCAS method - COMFAR implementation
UNIDO Guidelines and Guide - COMFAR
applicapilizy,

Practical Exercise Group 1 - 5
SCBA using COMFAR

Practical Exercise Group 6 - 10
{Same as above)

........
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6.9 PARTICIPANTS:

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

INSTITUTION NUMBER OF PARTICIPANTS
Zimbabwe Development Bank 10
Industrial Development Corporation

\ of Zimbabwe Limited 2

< - Standard Chartered Merchant Bank 1

Ministry of Finance, Economic Planning

and Development 2
Reserve Bank of Zimbabwe 1
Ministry of Industry & Technology 5
Merchant Bank of Central Africa 1

TOTAL NUMBER OF PARTICIPANTS 22

The educational background of the group was as follows:-

DEGREE NUMBER OF PARTICIPANTS
B. Economics 9
B. Business Studies 5
B. Accounting 2
M. Economics 1
M.B.A. 1
Other _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 No III.

~J
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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 ir the larygyer room which

Wwas equipped with overhead projector and flip-chart.
The larger room was about 5m x 8m.

B/ e
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Hardware-Situation ofter arrival:

On Friday, 30 May, a first discussion concerning
the hardware-facilities of the Zimbabwe development
Bank tock place in the ofiice of the Director
General, Mr. Eich. The bank made available to the
programme 5 Wang-PC all equipped with IBM -
Emulaticn Card. The memory-capacity of all
macnines was at the time 255 K® which is normally
not enough for running COMFAR. Additional

memory had been ordered and to be delivered

within the next few days. On the same 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 peen solved
on the same day. After configuration the IBM
Emulation Cards COMFAR 2.0 was axecut=d on

the machines of ZDB.

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

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 systern
MS/DOS should be held to give the participants a
basic background. Two problems occurred concerning
this training. 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 numwer of participants. The

numpber increased from the 15 announced participants
to 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
every couwnuter two or maximum of three people

worked as a team. One group was trained befors,

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 wer2 introduced in theory and practiced on the
machines. At the end of this introduction to DOS
these operations were used in relation to the needs
concerning the installation and back-up of

COMFAR so that the participants would be prepared

to deal with basic problems that might arise
concerning system software. Additionally a handout
was prepared which covers the contents of the above
described DOS-training.
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11.0

TEACHING MATERIALS:

Teaching materials used during the training course
included: -

- COMFAR Manual

- Case I - Sisal bag project

- Case II - Solvent exuvraction plant

- Handouts (See Appendices Yo IV - X).

- Transparencies for an overhead projector.

THE UNIZO TEAM:

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

In a COMFAR training course it is important that
the following aspects be adequatelv covered by the
UNIDO team:-

- Computer Hardware reguirements

- Operating systems software

- COMFAR characteristics

- Technical aspects 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 wnho
possess the necessary composite skills and who also,
ideally, have experience in working together as a team.

LOGISTICS ASPECTS:

Upon arrival, a problem was confronted concerning the
visa of Dr. Hiibner. Despite two telex messages from
Vienna to UNDP, 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 oifice is officially closed on Friday
atternoon, the day of arrival, it was only through the
fortuitious presence of a UNDP official that a serious
conseguence was avertad.

TEAM . RECOMMENDATIONS FOR FOLLOW-UP:

11.1 COMFAR Characteristics:

Several characteristics of COMFAR are indicated
below which may require attention by the system
analysts.

l. Interest generated on loans during the
construction period are included in pre-

operational expense for purposes of amortisation,

but are retired only by inclusinn in non-

lnterest pearing forced overdraft with funds
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generated during production period. These amounts
not only do not carry interest on interest, out
also are not included 1n total assets investment
whicn constitutes a distortion for IRR calculations
A paper enclosed (See Appendix VID)offers possible
corrections, but they would better be incorporated
into the system suitware.

2. The team was confronted with the necessity of
reducing project life from 15 years required
by COMFAR. The system software should be
adjusted for variable project life. A paper
on the necessary adjustments for the existing
system 1is shown in Appendix VIIL.

3. 1IRRE 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 inflation facility to Standard Costs
severely limits the usefulness of this feature.
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APPENDIX 11
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1 Intro. 1o Cod ar Intro. Finaacial Production Cost; Dept. & Residual Value Investument Appratsal imcthods
Analysis Working Capital; Financial Statenents Uncertainty {sensitivity)
; Investment Cost, sources of Froance; Inflation
Praduction Cost Capital Structure
Repayment schedule
08.30-10. 30 (W.H/D.5) (W.H./D.5) (W.H/D.S) (W.H/D.S) (W.H./D.S)
11 Hato are keg'ts, Exercise:Group 1-5 | Exercise: Group 1-5 | Exercise Group 1-5 Fxercrse: Group 1-5
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B 11.00-13.00 BM Dos Basic CUMFAR Baslc QUMFAR
Operations Uperations
(R.N.)
- . R U SO B — —— e e e
il Exercise: Exercise:Group 6-10 Exercise::Group 6-10 bExercise:Group 6-10 Excrerse: Group 6 -10
| Basic COMPAR
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WEEK 3 SESSION MONDAY - U9 TUESDAY -10 WEDNESDAY - 11 THUKRSDAY - 12 FRIDAY - 13
,‘ o 08.00 .. . G .
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b L ____}Sate Recovery B
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e —— aso - o 083 T T - T
1 CASE sTUDY Y1 CASE STUDY 11 CASE STUDY 11 INTRO. 10 SCBA GUIDELINES MEIOD
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ZD8 TRAINING PROGRAMME FOR PROJECT OFFICERS

02 JANUARY — 27 JUNE, 1986

COMFAR PROGRAMME : ATTENDANCE LIST

ZIMBABWE DEVELOPMENT BANK:

MR YONA BANDA

Year of Birth: 1960; BSc. Econ. (1984); previously worked as
Accounts Clerk and Secondary School Teacher.

MR. GODFREY S. BVUTE

Year of Birth: 1961; BSc.Econ. (1985); previously worked as a
clerk in Insurance, Taxes and a Secondary School Teacher.

MR. PINIEL CHIPATO:

Year of Birth:1961; B.Acc (1984); previously worked as a
Secondary School Teacher, and Taxes Department.

MISS RUMBIDZAI CHIPERE:

Year of Birth: 1963; BSc.Econ. (1985); previously worked as a
pensicns clerk and secondary school teacher.

MISS LETWINA FUSHAI:

Year of Birth: 1961; BBS (1982); several years banking experience.

MR. PETER GWENZI:

Year of Birth: 1959; B.Acc (1984); several years banking experiencs

MR. NYASHA J. MAKUVISE

Year of Birth: 19G2; BSc.Econ. (1984); previously worked as a
teacher and Field Enumarator.

MR. MACMASTER KWARAMBA

YEAR OF BIRTH: 1963; BBS (1985).

MR. CRISPEN ZHARARE

Year of Birth: 1961; BSc.Econ. (1983); former teacher.

MR. ARTHUR ZIHANZU

Year of Birth: 1959; BSc.Econ. (1984); previously worked as a Bank
Teller and Management Trainee. :




INDUSTRIAL DEVELOPMENT CORPORATION OF ZIMBABWE LIMITED

MR. PHANUELL M.T. SIBANDA

Year of Birth: 1955; MSc. Econ.; previously worked for Ministry
of Trade and Commerce as an Import planner; currently Project

Officer.

MR. MONDAY D. MCYO

Year of Birth: 1953; MBA. ; currently working as a Financial
Analyst.

STANDARD CHARTERED MERCHANT BANK

MR. BRUCE EESON

Year of Birth: 1957; BBS (1982); previously worked as Marketing
Manager; Now Economic Officer.

MINISTRY OF FINANCE ECONCMIC PLANNING AND DEVELOPMENT:

MR. C. MHLOPE

BSc. Econ. (1984); currently Admin Officer in FEPD.

MR. DAVID MAKOMBE NGULUBE

Year of Birth: 1960; BSc. Econ. (1983); previously employed
as a Teacher, now Administrative Officer in FEPD.

RESERVE BANK OF ZIMBABWE

MR. RAPHAEL GODFREY NYADZAYO

Year of Birth: 195Z; B.Com. (UNISA) (1984); previously worked
as a Teacher and now Assistant to the General Manager.

3/cecennannas
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MINISTRY OF INDUSTRY AND TECHNOLOGY

MR. JOHN HUROQYIMWE GUSHA

Year of birth: 1939; currently employed as Under Secretary -
Light Industries Section.

¥

MR. RICHARD VIAJI

Year of Birth: 1954; BA Economics; currently employed as
Assistant Secretary.

MR. K. CHITIMA:

Year of Birth: 1961; BBS. HONS, currently employed as Admin. Officer.
MISS MARILYN C. CHOGUYA

Year of Birth: 1959; HND Business Studies; currently
employed as a Senior Admin. Officer.

MISS MAUREEN MAGUMEDE NCUBE

vear of Birth: 1957; currently employed as Senior Administrativ-
QOfficer.

MERCHANT BANK OF CENTRAL AFRICA

MR. CHARLES CHIWARA

Year of Birth: 1957; B.A. Modern Studies, previously worked
for Zimbabwe Banking Corporation, currently employed by
Merchant Bank of Central Africa Limited.
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Configuration and

Application of COMFAR

These course notes were compiled
for Zimbabwe Development Bank by
w. HUBNER




CONTENTS OF A FEASIBILITY STUDY:

Executive summary

Project background and history
Market and plant capacity

Material inputs

Location and site

Project engineering

Plant organization and overhead costs
Manpower

Project implementation

= W 00 N O 0 & W N M+

-

Financial and economic evaluation

Annexes




INVESTMENT
PROJECT DEVELOPMENT
CYCLE

{
PHASE |

|
PRE-INVESTMENT

OPPORTUNITY | | PRE-FEASIBILITY FEASIBILITY

SUPPORT SUPPORT
STUDIES STUDIES

INVESTMENT

ENGINEERING | [ NEGOTIATING
DESIGNS | | CONTRACTING | | CONSTRUCTION |\ TRAINING | copemissiomme

|
PHASE Il

OPERATION/
PRODUCTION




[What it (s %j

F‘J MEA Q? = The COMPUTEL

> A so{fwam Facko. e for loersonO/L
COmPufe-rs desicin,c for ,om/‘ed' cma%,/
sis 2  inrestment declons.

> A cash -flow oriented model to com-
Pwti He fﬁnOnCL‘a[ ‘l‘ables re%md/ﬁr-
OPPOv-i'u.ru;{'? ) frre,-feasc'&'/c"fg and feasib[v
L'Jb oTuedien

> A tool fov f(nano&d anabdsc's based
on the UNIDO Manuwal

7 S 2 / : ~
A wse ‘,fnandlg’ and daa,lo?ue Oven -

't'&d OOMFwte,‘r MOM ,easy b {e_arm
and operale




w COMFAR®

is 3 DIALOQUE SYSTEM
it has 3 SUB-SYSTEMS:

COMF AR

|:DATEN ... Data cntry System
__CALCUL .. Calculation System
L—REPOAT .. Report Generation
and Listing

COMFAR 3/83




newer COMFAR ~

DATA ENTRY
7N e
D 1 $\Tbu% aen TAALE
U (TA\
\\% 214 TRLE
o
\TA% new TABLE
CACCUL ATION -—
\ Y
N
TA30
\__/
REPORT GENERATION & LISTING
. ™
R N/
- " TABI




A. Text variables:

A. PT‘O]‘eCi' Name,
2 Date + Time
s Remavks

N Accowni'iﬂg curren.o?
s. Rrodud Name (“"P to G)

B. Genevral variables

gm—

1. Fore{,qn, c,u,rre,n,qg wnu&vt’om 'rcuts..
2. Local Cu,YYanq,J c,onUBYtT—On. mf&
3. Du.ra,fcon, of consfru,oﬁow) -.dea‘fs

A Pl'a’““:ﬁ d-u.v*dnﬁ construdion
Cashtlos d,(.scou,ht(n‘a +ote, .
EC}W'{'? /was(dxa conditons
Loan Conditions.

C INPUT TABLE (TABI)

I S _ S 1 Z ). \.’Q-_I

AN W




LNPU:
(L2 (3

L4 ] forelgn - |

AD_c. AB.

> {19

INITIAL INVESTMENT

Lo4 | locd
L25 | foreim
‘=~~ CURRENT INVESTMENT
N |
15 | forelam )
e PRODUCTION COSTS
L107 |

1440 | foreign

local
L4184

PRODUCTION ang
SALES PROGRAMME

L1682 | for<ign
L1g0 ] local

WORKING CAPITAL REQU,

L4194 ] foreign
1204 ) local

SOURCE o£ FINANCE

L205

COMFAR 3/83

INCOME TAX, USE of

INCOME
213 - I




. L2#}

UUIPUL [ABLE  TABO (+TABH
0 CA.. ,

Cansndated ‘
INITIAL INVESTMENT

t (local)

..[18
L1

ﬁore'iqn
e FINANCE (INITVAL TNVESTMENT)

L53 | +(conso! idated]
L56 | foreign A

10cal SALES
L105 § + mota) b PRIVETS
L406 | foreign

lidated

il pRODUCTION COSTS

L148 £ PRAKLTS

L3151 § roreign

constlidatet — CURRENT INVESTMENT

t (local)
foreign

local FINANCE  courine eronuction
t (consolidated)

L1682
L1&

1224

INCOME TAXATION
DISCOUNTED CASHFLOW

COMFAR 3/83




COMFAR 5‘& produces +he ache-
dM/LQ/\ as desc;ﬂbed Ln C“anerX

& 0’[ 4o UNIDO manueal:
INITIAL FIXED INVESTMENT COST

e TOTAL INVESTMENT COST DURING
PRODVCT ION

- TOTAL PRODUCTION CcOSTS

. WORKING CAPITAL REQUIREMEAL.

. SOURCES O©OF FINANCE

. CASH -FLOW TABLES
_FOR FINANCIAL PLANNING

_ DISCOUNTED CASH FLOA
(NPV, 1RR )

NET INCOME sTATEMENT

PROJECTED BALANCE SHEET



TOTAL INI TIAL IMVESTNH.‘NT'/

TOTAL CURRENT INVESTMENT

CONTENTS OF
COMFAR SCHEDULES:

TOTAL
INVESTMENT COSTS
Year

//Land

7

|

N

Buildings and civil works
Auxiliary and service facilities
Incorporated fixed assets

Plant machinery and equipment

s Tctal fixed Investment

> Pre-production capital expenditures
> Working Capital

Total investment costs
Of if foreign, in %



(\ 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

Factory costs

Administrative overheads

Indir. costs, sales and distribution

Direct costs, sales and distribution '
Depreciation OPER.COG
Financial costs

Total manufacturing costs

Costs per unit (single product)
Of it foreign, %

Cf it variable, %

Of it direct, %

Total labour




CONTENTS OF COMFAR SCHEDULES:
NET WORKING CAPITAL

Coverage
Yzar

Current assets &
> Accounts receivable
{Inventory and materials

) / Energy

Spares
‘tWOrk in progress
Finished products
vy Cash in hand
Total current assets
Current liabilities and
Accounts payable

Net working capital
Increase in working capital

Net working capital, local currency
Net working capital, foreign currency




CONTENTS OF

'Q\ COMFAR SCHEDULES:
3 SOURCE OF FINANCE
Year

v Equity, ordinary
Equity, preference
5> Subsidies, grants

Loan AF )
Loan BFJS
Loan CF._
fLoan AL
{ Loan BL
[ Loan CL

Qgtal loan

> Current liabilities
. Bank overdraft

Total funds available

retained profit not included




CONTENTS OF
COMFAR SCHEDULES:

) CASHFLOW TABLES

Year

Total CF-inflow

. I

e Financial resources
e Sales

Total CF-outflgw

e Total assets

e Operatinc costs

e Debt service and interest
e Repayment

e Corporate tax

e Dividends paid

surplus (deficit) _

Cumulated cash balance

Inflow local currency

i0outflow local currency
- Surplus (deficit) local currency
{Inflow foreign currency

outflow foreign currency
{Surplus (deficit) foreign currency

NET
- CasH-FL 2 NPV c‘a.?.w/(«Qiéon,




CONTENTS OF COMFAR SCHEDULES:
&( NET INCOME STATEMENT

Year

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

Variable margin
As & of total sales

~- Non-variable costs, including depreciation

Operational margin

= 4 ewpw

As % of total sales
-~ Cost of finance

> Gross.profit
Allowances
Taxable profit
Tax )

7 E\iet profij

- Dividends paid
Undistributed profit,
égcumulated undistributed profit

> Gross profit, % of total sales
Net profit, % of total sales
Net profit, % of equity
Net profit + interest, % of investment




CONTENTS OF
COMFAR SCHEDULES:

PROJECTED
BALANCE-SHEET

Year

Total assets
lotal 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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N A R LTS

(\ B, _ PV of all Ycoa.‘/oz“s
/C PV of caf)d'ol cost+ opeT. cos

where !
RECEIPTS = Revenues minuws cogt
plus dep*ccéai‘iom

W&t B/C reliol= P V-Of Eecec.'pz"s—-PVoP.w
. Pv. of CQ/Ot"!'OL cod

B/C = 1 indicates: NPV = zevo

for o given discount rate , et
s | RR O]L Hee /OVO/'e,ot'

Pro[u/t' accepfobc'Ufy : YES for:

> NPV - F‘rol'ebts it ,bos:'ﬁ-i/'c MNP
, [RR - |RR D (_O/D/OO*-?LW'J;#; cost

>B/C N B/c>’1.
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THE 100 07 COMFAR SYSTEM

snalysis and Reportinp (COMFAR)
iies Section of -the Industrial

hased oan the UNIDO Manual for the

Feasibility Studies.
ia TASCAL computer la. guage and implemented for

The modal was written
the first tize ca apple III personmal computer in May 1983. The softwire
udes some 250C0 program statements. The updated

package cf COMFAR in
COMFAR (lovermbar 1 rcleased for the Apple III and IBM-PC/XT
personal cosmouzar. This release inciudes a number of extensions and usciul

amendments.

What is CCFAR?

The prograc sackage of COMFAR 1is an ilmportant tool for the project
analyst, wheo wanis ¢ evaluate industrial investment projects
sreparation of cashflew ta bles, balance

and to use cemputer power for th2
and income statezent projections, foilowing the guidelines described in
the UNIDO :a“ual."/

to use the full power of CHHVAK

=5 onerate in a DIALOGUE mode

can casily learmn

The computer novic:

because the program
and to guide the user % the three following phases:

ES
% of resuits table, and

. —_—
= szhedules (reports)s 7

The program will check data iaput and subsequent computation and warn

in case of input errcrs. The program may even stop operation in casc of

fatal errors and send a prompting message, thus protecting Lho work

against unintenticnzl change or loss of data.
oriented modei and the user can simulate the

COMFAR is a cashilow=
rial investment project in

inflows and cutflcws of cash of an indust
cribed in the UNIDO manual. During the

[

accordance with the methods

the model were made by P.M,. Hawranek,

/ . . R . _
} The svstem anaivsis and deslgn o
work of Ch. Nowak, R. Nowak and

/
who also supecviscd the programming

A. Scheracy.
2/ The UNID0 Marual

(ID/206)
50 000 copies

Hc Treparation of Industrial Feasxbxlxty Studics
ned in 1978 in New York, and since thau over

.1 L
a distribuced.




.

.rong auswers and easures that all basic

, .
N DATA ZUTRY cihzs: :?23A1 rojoel
- PR o A e g b ) e -
data requited oo subsaquani cumpulaticas are saved on an external data
file (om ©1-:pv dise). This file c¢in 2e updated as modified and used

ives and seasitivity analysis,

again fov comsuzizion 20 aiteriatis
Starzing Srom zio dato [ile COMTAX produces a complete cashflow-oriente
result table including: . .
N
e PR S R R PO R N ed A)
% 1aiciil and curtent ioves.cmelc

*
* ccst oaccounilng

- P = &

* schem? of {inancing

*

Balance and lnccze stalement

* cxshflow discounting.

COMFAR is a verw flexible tool for economic and financiai analysis o
. ’ y :

industrial projects. ludes features such as separate planning of
local aad foreiga casailows, distiaction becween local and foreipn
currencies, haif-yearly plaaning of cashflows during the congtruction

phase of a projecc, autcmanic cemputation of finance scheme based on few

essential input dacta.
- —, -y . ~ :
chase COMEAR reads data from the results table

—
During the RIITCRT

produced by the zclule programs and produces schedules in accordance with

the NIDQ =znual.




TOTASLE = DATA ENTRY MCODULE

1}
) The completa Input Tadle helds the followiag data:
-

1) Text wvarizadles

~ -l ... P | -
2) Generzl warizblies

£
f
'
r
~
C
r

- & marzrix of 213 iliaes and 19 columms.

3) A sheet concalninz walues

Text vaciadlod:i:sars: =9 save on a discetzz text laformation together

‘aed I the cutrix

ST ey mte - - P R
wiLta a2 d.C0ES STioan pEed
‘. T R T
[ R -
- T iR
> - - - -
Iy VLoD
hd -~ - e
.
. S TR
S, AQTOouUnULNE LUTTHNY

fanled i «alid throughout the input table, they describre the

: u
) £ 1 (the values shown are offered by COMFAR

1.000 -

1. Feralygn currency Jcaversign rate
Local curtency cenvarslon rate 1.000 )

2
3. Duration of censtruction, years

- ainizua duration is 1 vear
~ maximuam & vears, L1f half - yearly; otherwise 8 -

wearly or nali yearly




S Sw o dl.oluniinz Tates
- z cvosnisiioogadiiions
T Loanm ooniizioms
TABT: is the mame of s:e Impul Tablo {matrix of 243 lines 19 columns each)
- used 3¥ the compuier. -
\ sub~-table ranges
1) Iaizial Tixed Iavestment, Ioreiga ... L 1 to 12 .
local e L 13 to 24
2) Curreonc Fixed Imvesiments,foreign ... L 25 to 36
| local ... L 37 to 48
3) Procuczicn Costs, emnty ... L 49 to 51
foreign ... L 2 to 77
depreciation (£71) ... L 7
— empty ... L 79 to 81 .
local ... L 2 to 107
empLy .«s L 108 to 109
4) Producction » Sales Program,foreign... L 110 to 145
iecal ... L 146 to 181
5) working Cenlzal Rasuiremenrs, fereign and )
lecal eee L 182 to 190
6) Scurze oI Timgnze, fsreizn ... Lo 191 to 197
cozal vae L 198 to 204
— - 7} Incemz, T: Tlews, .. L 205 to 213
C . C19
-~ i ; o '
initial !

toLy ! : .
Fired j L2 | : l
Investment 4 h 5 ;

{foreign) ! j : !

Lid

|
t H L
| :
| | i .
. Incoze, L2CS ; ;
Tax, ! ; L. .

Cashflows |
LLZ!B

Fig. 2. The macrix structure of the input Table (TABI)

.




i s

timss oA dotaoarrtar ovi each column (Lltem
~e element of this array. A line
cmaters used for program control (e.g. type

N o . . c. .. .
S looToooaToan Jencriptive values valid for this line

CaL. leprogiafaion Tane, inilation rates, tax rates ete.),
-~ -
W = Te— : . - > -
L4 wall e easzhilow values aad cost/benetit figures for
22 sroiect and pevicd anaiysed with COMFAR.
, Descripticns : Tuz RETCRT sysiexm 2ilows to print and display an the

scriptions of the tables

. e
-
: wizh the wvalues (items) of the tables.

12

tdrsiline =24, cowumn 1 TO

hedules 3, & and 10.1 and 10.2)

Colummns:
of depreciazion and Lnvestment

€t ... Daszoclzzion Tale W e 700 ¥aald
C2 ... Twsa of deprasiazicn, ! = sIvalizht line (defaulct)

2 = (lnear to residual value
- 3% zccelerated deprectation
C3 ... Cuoves owaiue, filvaa: vaius Lin 4 of lnvestmene,

Doarcoiarnlion Toricd Lnovears (rate and type valid for

o, oy pevisd "PY (Pt to P8)

{Ca: mar lavest by nali-yearly periods during preproduction,
=he cduration of construction is limited to
c¢s. Langhc of preproduction period is optional,

iz peciods (years or half-years)

Lines:
! to C4, investment items C5 to C12

{(i)ocal LIJ to L26.

]

c
g : s - o]
(£Yozeicn Li o LTI,




o LIz N -
Le i aU Soxo Lo indoLevelopmend
L3 Ll Tooemes oandooivil snaiaeering (a) » _
- o Ll Soeeczuras aad JIVIL cnelacesiag (b)
L o araznad sssets (a), construction, tranaport
) L5 Lid Tocspmorazed Dixed a5seLs (h), technology, startup :
: Ll Li3 Jacorporated fimed 33sels {¢), others

uipment ... (a)

L3 e Slapc machinery aad og
L? Ll oot machimery and eguipment e (v)

: Lit LI
L1z LIS InvanIoTy
NMote :Weu awve the ~gssidilizy of distiaguishiag between dif{erent
cemas of Civil Eangineeriag, and other assets, which 14 very

iatieon periods must be cumputet.

~

Caleulaticn Morfule of
After aii necesIiarty fappropriale for the prajecc) data have bennt
fqrraduced 1mIo Tho SoTuL2T phe COUTAA System allows the user to save

oL odTLv e .

i saved Input Table may

—

‘.1 and updating before the computation

- Asia e

be
T e - =i module of COMFAR produces the output

mocdule exasnutlon. e LumTaTacRS
tasle calTed TaTO. Tntux vaoTatToand Cutput Table TABO topethcr make
sessizie foo TUNAS R ¢oTeoa ZTCRTS,

M 3

The Conzen=z ¢l =700 Turout

od e the comguter for the Qutput Table. The

s holds the results computed by COMTAR~-CALCUL
of 243 lines and 18 columns. The table

7 subh-rables and two annexed tables (a total

le TASC cnd working capital requirements table

sroduciicn €isT &4
-
P
Ln.‘.;a) .
The seven 560-tables aTw °

avestments )

-
3
T
[o]
LA TY
-
o
"
I
v
-
-
rn
yor
-
.
[oN
(o




3 Szlaos o oenIo TTonailoanc total saies
J) Srozutoionoorars .
- L]

=y

7 tax rate, cax paid and total
TAEC: is zhe sudb-zadle for intermadiate storage of results, computed

for eash oracduct sepavately (e.g. lost of producliun). The

coatens of TASS is met saved and can be listed only during

. £ T oA - .

executica cf The CALCUL moduie. .

TABW: is the sus-table fot working capital requirements comput ed during -

execusion cf COMFAR-CALCUL, and the results are recorded on 4
anle TADW. Contrary to TABC, this table is saved

separaze oulpu
be iisced by using COMFAR-REPORT module.

S
on discerte and c¢an
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COMFAR 2.0 HARDWARE:
nescrioticn of the Hardware Components of Comfar 2.0

PREPARED FOR ZDB BY D. SUSSMAN, W. HUBNER & R. NOVAK.




XXX

0
1

nrNCiE A A
COMFAR 2.3

1z

ai

v
A

3GpCRERts
Y
o X

X
QXX

the hardwar
X

rrux
X

X

1

XX

0y x

X

!

e

»e

1

XX

938491
oy

19999
193441

9991
3

X

X

i
1
1
1

i

}o 04
s

Xy

1830841

!

»e

1
I
H

(X

XXz

1
H

Harare, June 1986

0o X
)

!

!
xxx

!

¥
A

1
prepared 3y Sussmdnn/Huebner /Novak




JHFAR 2.0

C.

cavcnents ot

-C

harowsre

Hardware - Requiresents of COMFAR 2.0
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t af all hardware-coaponanis
L9an an IBM PCAXT dor

- figad disearivan
nane <
$tanage Igacity Co1o Afybz = L3 o€ 1000 xBviz = 10000 ¢ 19T
gz i DONFAR .o
3dvantags :

e !

e I -.’JF" - . PR LI

132 n Lo B : ST3grad.
- onrintEn

WG 1yt - device for input table (TRBI!

table (TABG} or land)  scheduiss
accar dx ng to UNIDD - Manuall.

advantage : relatx«l fast printer-type (hecause of

saralls] data-transier)

the quality of peintout is noraally aot s0

qcod as on 3 serial printer,

‘DU
=
py
n::
.-¢

dizadvantage

prepared oy Susseann/Huebner /Novak Harare, June 1986




P COMFAR 2.0
- serial pristan:
toaptin
Vi1 ogrintout - device far iaput table (TREDL,

autput tadle (TARDY ar fand)  scheduiss
‘accarding ta UNIED - Manuall,

advantsge : norsally very good printout-quality (should
bz used for finmal pristouti,

dizatvantage : celativly slow grinter-type  lbecause of
sarial dati-iransier:,

prepared Sv Sussmann/Huebaer /Navak

sxecution of COMFAR 2.0 this

the sever3) subsysiess

2 nroorad,  The ainisus capac:it
2 OTCCTad, e &iNi < 139
Jah #1524 Evtal,

Harare, June 1386
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. . . : ommwpap oo
Descripiian of the narlwara-csegonents of CONFAR 2.0

3. 03FY - Tossand  lcopy filelsi!
Svntar Tocecay fzgurcadavice: Jisourceitlenaaeis)]
ftargetdevice:iftargetfilenase(si]

feecriziian ¢ The coov-coasand copies the filels which is
ified with ‘sourcedevice’  and
aeis)’ to the ‘targetfilefs)
grajesesiva 'targetdevice'. If vou
ifv the source- ar targetdevice the

upse the defauitdevice as sgeciriad
veu 4o net  specify the

[
the

‘he  system  uszes
for the ‘targetiilenaseis!,

b 2z i inm~ =f
the systas aliows the antering o
grsugs of flies.
Z03Apieis 52t cizosian.bat
ap Rab -
if.23c Zd

triagias poodizkznpy 3ol
o - -
4i3735¢ 31 5 2 - drive sachine oniy!

gregared by Sussaann/Huebner Novak  Harare, June 1986




Jescription of the hardwara-coaponents of COMFAR 2.9

; <. DL - Conaand  (daleta filess
Syntax . dei [deviceslitsubdiracioryisillfilenase(si]
Sescripticn @ ihis cosaand deletes & file or @ groun of
) fiies f{roa the storage-sediue specifiad wmith
v "devicast. If you do not specify the devica,
v the cysiem assuass the defaull device as
specifizd, As already mentionsd during the
deszripticn of the copv-coasand it 13 aiso
j0ss1zie ‘o define 3 group of files By using
the '#'. & file whizh has 3een deieted w1t
thi3 zcasand cannat te cecoversd,
EFEL IR PR D Vgt T O 14
127 4,03t
dal crico&rar.angit, a2
i} 1, #
L.007EN - Tomeand franamz rilest
Pemmarmt s mm N
el bl ai .
2% i S
alres.  sentionez during the description Ot
igreer  UOS-Ccamardz, the '# cap de ysed i3
speaifv g grous of fiies.
Eisegiesi ¢ oran arcomiar.Gal comfari.bal
ren §,313 #.new

»
P33
[=]
oy

ran CihComfdr,angiet Iir £

prapared by Sussaann/Huebner/Novak  tHarare, June 1986
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sere 11 is interest in |} pericd
8, :s enrering loan Calance Of perisc ] &r
- X
ending taiance of pericd | - !
1 1s pericd interest rate
CCMFAR treats all flows as goccurring at the 2nd of the pericd.

The amounts [ above are automatically coverad by Torced overdrart
wniCh carrcies no interest chargss.

mnese amounts appear as oart of are-preductlen expenciture and are
“rys depreciatsa or amertized Dut the nen-interest owverdrafi is
retirec by cash generated during productisn rather than beling
capitalized as 1s usually the case.

[t is recommended that the first run cf a COMFAR project contain
no declared equity contributicns. This will produce tne fallowing
aifectis :

.1 fgultv will be injected as reguired during the constructicon
pericd to cover Fixed Assets ard Pro-Producflon txpencditures.
The CI is ircluded in Pre-Production expenditure for
amertizaticn purposes, but is nct covered by forced equity

or declarad loan disbursements. . see below:'.

1.2 CI is generated as cost af finance and 1s covered by farced
sverdraft that does not appear in the cash flaow. Consequentlyv,
negatlive cash balances equal to the CI are shown in the cash
flow.

1.3 In COMFAR the neqgative cumulative cash balances ‘which are
actually covered by non-interest bearing forced overdraft,
are retired with cash flow surpliluses from operations.

[en]

[

There are four major distcriions that must be corrected to derive a
realistic assessment of the project :

2.1 While the Cl 13 included as Pre-Production E£xpenditure and
13 amortized, the carresponding values do not appear 1n the
Cash Flow for APV IRR determination as they should in the
normal treatment where Cl 15 to be capitalized

In effect, the CI are Pre-Praduction ?xppndlfu”es whiCh should
5e covered at least. oy medium-term financing and therefare
stould appear as parh of the 1nvestment 1n asse t% Fnr NPLVUIRR
calrulations.




Nl

-

3.1 Make normal run, without any Zeclared equity input.
This will generate Cl and correspanding negative
cumulative cash flows cur:ing construction geriod.

3.2 In second run, reduce interest on all declared loars
to rern and normal interest therearter. This will
reduce generated finmanmcial costs durlng construction to zero.

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

The amounts of disbursements for this loan can be determined
in several wavs depending on assumptlons :

3.3.1 Financing institution charges no interest cn CI.
In this case the following disbursements should
be 1ncluded :

Constructicn Period 1 2 3 N
Disbursement ‘overdraft

amount and CI; \I ‘2 K} Xn
Loan Salance at end of n
Period \] ¥1+(2 XI‘XZ‘XB - N{

A
O G ¢ are amounts of nverdraft generated by COMFAR in
3.1 ahove.

<o N
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3.+ Introduce the purchase of an additional asset covering
Cl plus interest for each period as determined in 3.3 aboive.
inis asset should be amertized “or depreciated’ in exactly
e

€

the same wayv as pre-production expenditures.

Correction for interest during Production Period.

The same appraach as above can be used for correcting forced
overdraft during the production pericd. However, to the extent
that taxes are owed in the period, the interest portion of the
ralculation must be reduced by the factor

1
-t

£ where t 1s tax rate

Nis 13 necessary as the net amount of new financing required 1is
reduced Dy the amount that taxes are affected bv the increased
infiennst o expense.  This approximate formula should be used only

when tax 1s pavable for the period of interest. This will give
4 valuye

9]
4 more exact formula will be provided at a later date.

far the funding requirment slightly higher than necessary.



APPENDIX VI1Z
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AR 2.0 Program to reduce Project Life Selow

3.0

1
LGoustment far varlanle ocerabing costs in PAPL

17 standard costs sub-taples have been used and variaticns far
rost elements declared which are legs than 189%. cecsts will
~antinue to be gererated during the PAPL.  These fixed operating
casts will be gererated in the first run. The solutlion 1is

Insert negative adjustments in Producticn cost

suC-table of T2B1 egual to generated costs In

PAPL.

If aniyv Producticn cost sub-table has been used,

then simply eliminate anmv such costs or adjust-

ments in PAPL

Cne should te careful tc assure that the adjustments
are placed in the oroper columns of the sub-taole.

Adjusiment for depreciatlon costs

For assets with econcmic life extending beyond chosen project Lif
depreciation wiil continue to be generated in the PAPL. The fallowing
stegs should be taken

=]
~ .

2.1 For anyv such assets abcve. determine the "5al age Value"
of thne asset as cost minus accumulated depreciation
dur:ing project life. Determine percentage 'Salvage ‘alue’
Cost™ ~ 100,

rJ
[§®]

Insert above percentages 1in column 3 Salvage Value of
Investment Cost sub table. This will discentinue
depreciation after Salvage Value has been reached.

Residual Value

As the normal project life in COMFAR is 15 vears, any residuals
‘RBook Value of Assets, Working Capital; are cleared in the 16th
vear and discounted to present value for PV, IRR ralculaticns.

[t 1s necessary to make two corrections

3.1 The residuals must be entered in the first year of
PAPL.,

3.1.1 For #orking Capital, if the production/sales
level is set to zero for all vears in the PAPL,
the first vear in PAPL will show a negative
waorking capital i1ndicating a reduction to zero
and representing a Positive cash flow as required.
“Tne working capital 15 determined from standard
costs, production level, and days coverage).

The Working Capital adjustment is then automatically
effrected.

PAPL ~ Parind Aftor Projoct Life

P

s Galuage Laloe an Resoigal Valae

TR LD b




3002 neqative Dook values
ed in 2 & Jocwe  Can
r or PiPL. These
. as Positlve cash Tlow
and ~111 thus enter
calculat:ien.
, 3.2 A further adjustment must te made for the autcmatic .
\ insertion of asset salvage value in the loth vear. As the
- user has access 2nly to the 15th vear the vaiues inserted
in the [mestment Cost Table should be saliage value = 1 7 5
~here ©  is fhe chosen rate of discount for \PV calculation.
These values can be inserted for each asset or in the aggregats.
». 0 Taxes should be reduced to zers automatically wren sraductian level
and sales revenue are set to zers. [f necessary maxe necessar:
negative tax adjustments in PAPL.
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INTRCCUCTICON TO SOCIAL COST 3ENEFIT ANALYSIS

THESE COURSE NOTES WERE COMPILED FCOR ZIMBABWE DEVELOPMENT BANK
BY W.M. HUBNER




INTRODUCTION TO SOCIAL COST-BENETIT ANALYSIS

1. Profit 1is the best measure of micro-economic perfofgéncef it is also
a measure 6f an entrepreneur s gain derived from a project. In a
perfectly functioning econcmy chis-profi: equals the gain that the
society as a whole derives from a particular project. Profit category
is strictly associated with the market, 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 1s so because a number of
factors intervene and destabilize in short 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 1t is to
devise one which 1is better.x/ Social cost benefit anmalysis (SCBA) of

projects” impact is 3-way of dealing with economy’s imperfection.

2. Unlimited competition is not possible anymore. We observe nowadays
growing influence of monopolies of all kinds. They do function in
spite of governments” intervention in most countries. In consequence
market distortions might become very sericus. It makes traditional
micro—economic cost-benefit analvsis a doubtful tool of the future
project’s impacc. Process of compécition deterioration is irrever-
sible, economies of scale being one of 1ts most important reasons.

To be competitive, ome has to reduce unit cost of production. At the
stage of project preparation and lmplementation 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 foreign competition. As such they contribute

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

//// Social policy of the government is another distorting facter.
~ 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.

- T

x/ J.M.D. Little, J.Mr. Mirrl:es: Manual of Industrial Project Aqalysis'
in Developing Countries, Vol. II - -Social Cost Benefit Ana}yszs, Paris

1968- ) . -t v . c [ . -
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The last group of distorting factors might be associated with
limited dimensions of national market. In case when a country .
follows policv'of autarchy, economic caL;ulatlon might be heavxly
discorted (economv has to tolerate industries that would otherwise

be eliminated by foreign competition).

Industrial project has a lifetime exceeding often 10-15 vears.
Present distorted economic situation cannot serve as a unique basis
for a decision with future long-lasting consequences. All such cases
demand deeper investigation and analyvsis from macrc-economic point

of view.

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

or a central decision maker {government) a notion of costs and

riy

enefits is different.

o

Under "perfect competition’ costs accounted for by a firm
measured also costs to soclety (there 1s full emplovment of re-
sources on marker terms - resource prices reflect marginal producci-
vity of resources - wage = wmarginal productivizy of labour, interest

discount rate of consumption). There is no involuntary unemplovmen
(the workers evaluate wage and leisure, if wage 1s too small, they
prefer leisure). These conditions in practice are not fulfilled.
Ezployment becomes a cost to a society. Similarly all the investment

outlays become costs to the central decision maker.

Benefits for a society might be measured in consumption or in-—
vestment terms. They might be also expressed in terms of distributior
policy. The government migﬁt value much more consumption (i.e.,
incomes coming from a project) of “people formerly -nemployed than

owner”s profits,

Let’s take a standard formula of benefit-cost ratio. It expresses
economic efficiéncy. At the micro-level, the r§tio of benefits to
costs might be improved.by maximizing benefits subject to constant
costs or by minimiziﬁg costs subject to constant benefits. For the
central dec1510n maker choice is narrowed dﬁwn to only one alter-—

“natlve-maxlmxzatlon of social oenefxts ;:hgoits represent all the
natlonal resources (Iabour + caplcal + natural reSOurces)

Hlnlmlzatlon would mean increase of unemployment ‘and 1neff1c1ent

.allocation of productlve resources. The cencral dec1=Lon maker has
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to value extermal effects of pfoject implementation. For a fimm
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 poliution or other type of destruction of natural
environment) or intc benefits category (training of labour to bhe
employed in newly created productive facilities, housing facilities
for workers or conseguences of project s lmplementation for the

development of other industries in the councry).

One may sav the same about social and commercial value of
products. For entrepreneur product is a means to achieve profics.
Central decision maker.attaches differeat values to different
products and it has nothing to do with product’s prices. It is
well kncwn that sowme 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 boocks and alcohol or cigarettes).
Social valuation of products, different than cost or market based

prices adds to the need for SCBA.

=~

SCBA has to stress the role of the government as representative of
"soclal opinrion'". A number 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 processes in order to ensure
macro—economic efficiency (optimal allocation of.

resources from macro-economic point of view);

- control of unemployment (even liberal govermments take

measures in favour of unemployed people for electoral

reasons); . E T

, o ' o
- price and wage controls (means of preserving level of

. -

living of the population - guaranteed minimum wage,

goods price control);

indexation of wages, basic
‘ v.'“ ‘,_' v__'v“.~ Jp . - -‘ .-

ssez—-faire

~ -

- more equal distribution of income than lai
. i LT st - o

' -
LI

might assure;

Sy "k

policy
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- protection of people against other producrive acrivities
, " (legislation on effluents, air pollution, noise pollution,
offensive architecture etc.); -
- protection of infant industries or protection of ailing
national industries against foreign competition, protection
against trade procedures used by compeéitors (considered

to be "illegal" in 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 demand to outrun supply;in consequence gererally higher

rate of 1aflation is observed;

- traditional productive sectors (agriculture} are resistant
to changes = thejr supplies are lagging and growing demand
cannct be met (factor of price distortions); '

- currencv overvaluarion and Zoreign exchange controls (mest
governmer.ts prefer foreign exchange controls when there is

a constant nead for devaluation due to higher inflation rate
g

than elsewhere);

- non-perfect labour market (marginal productivity of labour
' especially in traditional agriculture is oftea lower than

wage or consumption) unemployment and underemployment;

. ~ imperfect capital markets (for equal risks different incerest
rates because of government intervention, monOpollsc1c supply

of capital and marginal capltal "free market');

- importance of relatively large projects (increasing

considerably national productive capacities);

- protection of national industries (different industries

receive different degree of protecticn for no rational

economic reasons);

-~ often monopoLL,cxc p051tlon on export markets (thh only

one or two products accountlng fo* more than 902 of all




.

- deficiency of national savings;

" - unequal distribution of wealth (political problem that- _.
irvolves alsoc future economic growth) . More equitable
distribution of national product reduces country s potential

. savings>as poor peopulation spends higher percentage of

. inccme on consumption than better off classes;

- exaggerated role of project’s externalities.

6. Historical background

Thecretically the idea of what we call today social-cost benefit
analysis was first developed by a Frenchman Jules Dupuit in an
article published in 1944 "On the Measurment of the ﬁéility of
Public WOIRSH (English translation in International Econcmic Papers
No 2/1952).

Practically SCBA was applied first in developed economies. In the
USA back in 1930”s SCBA was used to study effects of public iavestmer
activity, especially in the field of water resources development.

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

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

SCBA was also used for defense planning during World War II, road

improvements etc.
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INTZCDUCTICY TCO SEADCYW PRICES

A good preojact is on2 zhat ccllects productive resources into their
most useful arrangerments, Altentlion to sreofiitabilicy, guided by financial

11 point out the best coniiguration, if prices are right

analysis alone., w
Market distorticns, excarnal impacts, lopsided income dlstributions and

[N

wellare thaz elude markets can create the gap between

those dimensicns ¢

oZ marxets and urgent demands of develupment,

inz shadow prices that becter reveal

glv applied in 4l!l the methods of

s, the synonymous names of "accounting prices”
"gocial prices” or 'foomerzunity cos:t' (eguivalent to shadew price at natic
level) are used.

The Uﬁ&ﬁb hondbeook "Guide to Practical Project Appraisal, Social Bener:
Cost Analysis 1n Dewvelonizg Zountries” zives the following definitions fou
shadow prices. Shadew price is defined as "a rerm implying a price that hu
been derived “rcm a complaw mathematical model, L.e. from liunear programmi
(see accounting =~wicel . Accourting srice is defined as Follows: "a term

v owizn shadew orice. The ferm "accounting' indicates

often used synocnomoust
that the price I1s -e: z markzz price. Accountzing prices reflect, For exam

the economic vz an< outouts as opposed to their financial orv

w1l depend heavily on the unit of acc.
prrece
In linear »rogr-oming znilysis the zhadow Ls defined asx the ilncrement ¢

market value, Thz2

the value of thz obiective function that results from that constraint bein

relaxed by one uaiz, Cnly :hose cons=raints thar are binding will have
si

positive shadew arices, since thoce constraints with slack cemaining will

1

add nothing tc the wvalue of the objective Zunction if increased further.

One could find shadow price of each constraint by expanding it by one unit
An alternative sl
"dual" of the linezr programming prodlem.

‘Assuming that an econcmic problem can be expressed in mathematical mode
one can obtain “he shacow nrices of the resocurces, defined as the increase
in welfare resulzing from any mariginal change in the availatility of
commodities or factors of productiorn. Thus, the process of shadow pricing

’

presupposes:
1) a4 well-defined social welfare function (objective function), expressed

as mathematical stazement of eountry”s objectives, so that the.marigin.
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L

H
changes can e arzluated;

tr
2]
o]

2) a pracise uncarsianding ot ns=zrzinzs and policies that determine
counrries dewvalopment, beth now and ‘in the future, and hence existing

or projeczed circumstancas in which the mariginal changes will occur.

The method i5 presented in simplifiiad model of a nﬁcionul econumy, wherc
shadow prices Tefl:
The problem for a real ecomemy or secior ol economy is not so simple. It
is impossible to Huilt 2 comgrehensive model that would include all the
relevant econom‘z intarrelazions. Sven LI problems of data availability aow

5

yrocessing will will alwavs he a simplirication ot
I ) 3 P

realicy. Tt is “mne-si-le e conzeive of complete and apprupriaCe preferen.

1]

and production umccions, ccastraints 2Lc. Usvally che concept of weltfare
is not clearly i27ined and consiraiat can zake various forms. As tar as
constrainrg are zam~ammed a4 serigus credlem which unables toglical use ot
shadow prices z-aooors inocats of relazive excess of resources. The shudow
price is chan zzzz oni can ouly nlay an indicarive role. Uther evaluation
procedures hav~ Ic DI oused.

The simples: r.l--="-ziwe Io7 cbduw avizing based on pruyramming techni.

is to rtake over ~ri_c velstionshios zhserved in the market for similar ite
or in markers o= <he some Lizng in other countries. Such an appruach, foc

well=known reaz-~ns, oo oroduce mislezding result, similarily co shadow

© Af gimniified mathemathical modcl.

[ 1)

prices from przieac-=conen

As a solu=in= fo- 2 alsve mentioned shadow pricing prublews UN1DO
3 g [
"Guide for Prac-izzl ..." susz2scs the m2thod which through Jirferent stay:

of approximaticn, leads Zo o be2tier zllocarion of resources than would hav.

resulted from ==e use of cloavly diszcorzed market prices.
There are =2 o=:2r "shoicyw oricing’ methodologies which ave currently

in use:

t - 3 - - » -
a) Lictle-Mirr.azs me~hed f{ravised CICT mezhod)

b) Squire, Van der Tak mesicd {(World 3ank a sroach).
’ =
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PROJECT ECONOMIC EVALUATION

(Standard Procadure)
FINANCIAL EVALUATION OF Project Nationai
INVESTMENT PROJECT Objectives Obrectves NATIONAL ECONOMIC PLAN
:m"; :"“‘; ESTIMATES OF NATIONAL
@ORS 3
Marbet - o PARAMETERS: ;)’ i:ge
Commercial National
Critaria c) Othen

' v W ~
IDENTIFICATION AND ESTIMATION ¢+
OF DIRECT AND (NGIRECT EFFECTS

|
»

PROJECTS T0 BE
. RECONSIOERED INTEGAATED VALUE AODED ANALYSIS
-« [

‘ Negutive AE TEST FOR SCREENING PURPOSE,
STATIC, DYNAMIC

Positive

1‘ . Neogative RE TEST FOR RANKING PURPOSE,
STATIC. DYNAMIC

Posilﬁn

ADDITIONAL INDICES:

o Employment Effect

b} Oismributions Exchange effects
. o1 sonal Compatits

d) Others

»

. COMPARISON WITH ALTERNATIVE
Negstive SOLUTIONS:

a) Import solution
b) Mixed solution

T
.

UNCERTAINTY ANALYSIS

-

OTHER SUPPLEMENTARY
CONSICERATIONS

e .

Om-AOmMemd® mMmEd O W4OMeORN

Povitive
FINAL CONCLUSIONS —memo-




VALUE ADDED-COMPONENTS

VALUE OF MATERIAL INPUTS
{raw materials, energy, fueis)

COSTOF INVESTMENT
REPATRIATED WAGES
VALUE <
OF OUTPUT
DOMESTIC WAGES
> GVA 5 NOVA NNVA
SOCIAL SURPLUS
REPATRAIATED PROFITS
L
WHERE:
GVA = gross valee added
NDVA = netdomestic value added
NNVA = netnational vaiue added
VALUE ADDED-REDISTRIBUTION
— » PRIVATE
SPENDINGS - CONSUMPTION
SAVINGS S ——* PUSLIC
CONSUMPTION
WAGES, <
SALARIES
TAXES ————p
TAXES
FINANCIAL
SYSTEM
(Budgets,Banks)
DIVIDENDS
INTEREST ——— P
SOCIAL < WOVESTMENT
SURPLUS RESERVE AND >
SOCIAL FUNDS
EXPANSION | -
L FUND —»
=3

- —— e . et e——




* Project evaluation by the “effects” method
in developing countries

Marc CHERVEL®

INTRODUCTION

Deveioping countries have seen @ considerable
‘rowth in the .portance and number of development
oroiccty finunced by assistance  from  outside the
countrn . and this has led the financing bodies,
Farticuiariv in recent vears, tg ponder and study
methods of evaluating protects from the standpoint of
society n the recipient countries as 3 whole.

A numbper of attempts teo codify these evaluation
methnds have been made or are now being undertaken
Py vaneus boedies concerned  with international or
biigterar aiy

Seme evaination methods. based on intermational
siiadow prices. scem suilabie for mrernational or foreign
ofpamizations,  which have to evaiuate and choose
potween dijterens projects in difierent countries

Eeonomists in developing countries, for their part,
feeime that tlus probiem of evaluation and seiection 1s of
fiw greatyst concerp o them. want to find their bearings
amng ait these methods and especialiy to see how they
ceiate 1o (ne procedures followed in drawing up thew
own deveiopment plans,

Project evaination by the eilects method is based on
the procedures followed by the pianners, and that is
what gives it its specific character. It has been worked
out for the purpose of throwing light on the problem of
development project seiection by a central pianning
body in a developing country.

Tlus method has been conceived for application at a
certain stage in the pianning progress when the pianners
have at their disposal:

{a) An over-ail f[orecas. for the economy;

. *Deputy Director, Société d'études pour le développement
économique et social (SEDES), Pans, France,

{b) A knowledge of the various constrants
(reiaung. for instance, 10 invesiment fini~~3 vhe trad
baiance etc.): ' :

{c/ General guide-iines fixed by tng puncy-makers
(for the growih of the gross domesuic product. the
creation of additional revenue etc.).

They then sezk to make the best possible sciection
of projects in order to achieve, Or attempt 10 achieve.
the goaic set.

More precisely, this stage of proiect selection is
reached at the moment when, after the various
decentraiized olanning boards (sectoral and regicnai)
have handed in their reports proposing varnous
deveiopment prorects and activities, the central planning
team manes its first attempt to work thes: ziments into
a whole and bring the various aclivitics templated
into line with the constraints of the ¢_cnion and the
goais that have been set.

From this brnief background. it follows that in
aroject evajuation the anaivsis is made: ~

(2] Within a svstem of constant prices (iniua
market prices. on the bass of which the over-all forecast
is calcuiated);’

(b} For a future domestic demand as given in the
forecast especially with regard to househoid
consumption.

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

1This atsumption can be waived; see “Determination of the
effects of the project’”, page 8.
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All thiy provedure as, of course. rerative. 3y s he
planring provess il and it only at the ond of dire ot
discusuons heracen the three levels:

Policy -mukers

Central pilanners

Plunning hourds

imuolve reconaderataon of  certatn imni

woach may
goais. thai the swizoian of the projesis as sctuwh
made.
DESCRIPTION
The effect meitod mmuivas the foliowing proce-
dure:

o datail.

Anaivsing the projec:

Anuivsing the counin s 2uenam™

introducing the profell e e wionem
putting th: wo anzivser tog oW
prowects

Studving the aliernutive sfudlioT 12000 T %,
oui ;;.ro 201

R
PR R T

Anair s of tiw projec:

To semoiry e d2sonpuion. we snal, Lonsigsr an -
r simal-iy D¢ projest and ils ODEraillg account 1or one
yzos OF formas 2roddciion
he mo

A simyur sould wst

invesument.

The essential information is contained in the
estimated operating account, at market pricss. This
account is broken down into:

SN2V

Domestic inputs. by product;

Ilmported inputs. by product (taxes are shown
separately),

Value added, mainiy wages and social security
contributions (by category).

Taxes and duties;

Gross income of the entrepreneur (broken down if
necessary).

The total constitutes the estimated turmover.

Atz th 2ffects moethod may thus sppear at
first «izhit 10 be an intewrsl part of the plentang provess
and ren different from the methods based on shadow
paces refened to above, it canan fact be apphied without
dirficulny 1o an nwlated project. granted anurmphions

that can be corefuily spelt vut.

The folicwing account describes the hasic prindiples
of thiseffzo s method it wail of course he necessary to $pe-
3 1

4%

S, o Tars Doty it wethie abich the merho
sevathat can be maldoand e s

A and, Ui caelisii

"

-

tions underdving the cmotiations ar procedures used

OF THE METHOD

Analyvsis of the econemy
Tre angivsis 1o cammed oul In Such 2 W3 2y 10 13ke .
int- acoouni. as fuliv 2 possible, the strucrurai f2atere

sonomizy —mainis . that 1s e sy

-

D7 ovehoDiny

-

Denendence un culsrds rasouriss,
Dusinm ta Mode ™ seltor 2nd & tralilionz: :eC1or).
The datu recuired on the counin s econom van

e iyp s . T somlL. .
JOSOTLINY @ tne DreTeT

L - EITETE TMan [ TR E
TToielt
study z paruguiar orofect Nz gven Jounis

= oer p2nerTi Cast OF TOTTUILHNG 3 DI

Covitios OF IR ITaQITIONE MITOP are Jeutl wilt

oroduciron and imzoms  oIr ldst.
¢. tre1ghi) are broken down by user:

Ths vaiue added cof each

0w

oranch is brower

Wager  and  soCiE  SeCUMn  CORINDuIn: My
caregon i

Dutzs anc wixes.

[ncome ot the enirepreneurs.

From tus detailed input-output tabie it is easv to
derive the unit rechnicai coefficient matrix for domestic
production, which gives for each unit of goods or .
services considered (output) the intermediate consump-
tion {mput) of domestic goods and services required.

The inversion 'of the complementary technicai .
coefficient matrix for domestic production gives the
production per branch necessary in order to provide the
economy with an additional unit of each product
(assuming average coefficients are constant).

ICharies Pros and Marc Chervel, Erablissemens des
programmes en économue sous-développee, Vol. J: L Etude des
grappes de projets (Pans, Dunod, 1970).




Majsphang  thes nvere mainx by the. row ,
weetots=dneet impurts and ditect values added of the
anit svitrnewe Ohtain a breabdowa of the value of each
good and senace prodig cd domesticaily into: E

el tmpons (afinciuded cunport content); {

(b} Vaiue added inclnded. compriving:

Wices mcluided:
Taves winded:
Chvrepreneuns” income included.
& In ourder to studv 3 particuigt pruject in g given
country . 1 is met eseential to have al one’s disposai the
cangs of datz set forth in o these detaiied
mprteaipul twRies, It s enough to have 3 good
Loowicdee of the muin brancies of the econemmy wiidh
are pone To e oived i the prosect. |
Apart from bene aseful in connexon with ihe
apprarsn ot prevects wiich s g e described below - a

whoie

boowizdes of the vanons fares Lor components of vaiue
b2 ncipfui in the
varous to the

moiided proves o extremel

examination of probicrmy rehating
ecuncimey of dessiomng countris .
In the iir: niace. the rates For vaue adged inciuded
chow the natonal contribution to the vaiue of the
aroduct BAder conaderaton, ine rates fer imports
M ded. Wit are compiemieniany 1o the vaiue added
patze show tie ev1enl to which the vanious branches are
gr ponddeni on Uee cuttide Worid tdenendene? ratesy,
on the censumepien
Vareonr Garlvgewisy OF Deusehoids cnve e

Spmter crivvigtion bueed
Dativrne ol e
rate of perortonchiged tor thos calectmies. thal 1s o

feiy] Errer pegeisany tdarectiv of andirectiy g

A
Poof v of ey e

AU RV RENE S DA r‘"‘b;t',".)- can then e 'L;‘,:lbﬁrd_ o{
the foll e 1o

Viiost on Gomeehie prices of oodoviastion. ar

g or
e dn tw price of @ speoaine good. o of an
IO H
Fhnet or the stundard of diving of the vanoeuws
Beseniedd Categores of a devaluation of @ change 1

one

i
oy 0F aneingt

It ie thus peseibic (e study. for instance. with regard
the counir s income distpbution objectives. such

maiiers a8 ;
A onice pongh ., of
A tax reform,

introcduction of the project into the economy
{ Economy with prcject)

It is advisable to carry out this procsss in two
stages:
- Studv of the set of projects linked to the project
under consideratiou,
» Stuuy of the set of activities.

If the project under consideration is linked to
ancther proect or projects, that is to say, if one cannot

be camied out without the others, this set of projects

must he studicd as a3 whole. A concaiidated accennt i
then estabiisined for the set of projects {e.g. mine, nnne
railway, mine port),

This question of whether one  project involves
snother is ewsentiad: depending on whether such a
conne vion s assumed 1o exist ur not, the evaiuatur wiil
deal with the set of projects as a whole or with the
individual project w isoiation.

Thus, i jerticniar, the downstream impiicaiions of
the project will have to be analywed 0 vrder to
determine whether they need to be tuken into gccount
{a good exampie is the iron and steef industry).

The set of activities brought abeut by putting the
froject of set of prejects into vperaien resuits from the
stimuius gisen 1o the varicus branches of the economy
mddmunui intermediate demand created.

In the general case where & pian is being drawn up,
thie et of acovities may De estimated 0y applving to the
domesuic i..its the average rates inciuded that have
been caicuiated previousiy.

Of course. if more information is avaiabie. an
aiiemptl wili be mede to wbtan the murginal output
coefficients. at ieast for the main inputs. Lastiy,in cuses
whers some dumestic production units are working at
fuil capacity, provnion must be made for further
investment. 1o be added to the projectinvestment,

In the particular case where an individual project is
being sredied. if no input-outpul anaivsis i< avatlabie. the
wine caicuiatiun csn be efiected by retracing. one M
one. e chains Of domestic proguction which the

arorect calls upen for its intermediate inputs {the
conversence is very ramd).

Wistever caicuiating  procedure may  be uced
(amicgeends OF pterative). the el unpact on ine

ecenen - of carmine out e provect wiil thus have
heen dewcrireG. the provect peing characterized dy:
Imrort: nduaed:

\uiur sudeu inciuded titsei! broxen down nto it
comgponenis.

Total tumnover.

The correspording investment to De faken into
account comprises:

Invesiment 1n the project proper.
Mus investment in projects iinked with tie project
jthe two tlogether giving the total invesuneni in the
set of projects).

Plus further investment that may be necessary in
other branches of productior: in order to satisiy the
intermediate requirements of the project. s

Study of the altemative situation
(Economy without project)

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

SPrimary effects only, excluding secondary effects or
income expendituse effects.

7
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deennd, may be of three types, to winch worrespond
thice types of prosects:

{1y The aliernative is to impert: the projects then
AR Pt sbeiitubion one:

{2) The aitetnatne is an old-fusinoned or sinall-
<caie techmygune: the project is then a moderinzation one;

£3) The siternutive is to do notiing: the prowct s
then an esport one (ur a protect for adding value to
poonis formeriy exported inprocessed).

For cach of these types of alternative solution an
analisis can be made simiiar 1o that carried out for the
provect. In generais the alternative 1s churactenzed (for
the wine production value ) by

Iinports included:

Vilue added  included

agent)

(uself broken down by

It shouid be nnted that it is necessan to tare
secount in the aiiernative situation, of production that
mav be elimunaied tisrongh the impiermentation of the
protect, becsuse  the pregect pre-empt  ceriun
factors. For exampte.’ the tradinonal producuon of

whent may be disenntinuesd:

wil

(a1 Because the prossct uses agncuitural iabour (g
thenretical case. it wouid seem. in mans deveiopng
conmtrire where thure is abundant manpower ). or

ri Regmue ine prowect uses fand vrmgasiion and

dre

ragT prodTIii

h.conunued oreduction of trus kind frac tne efrect

O #ihee prduotni evoorts IPCTERMNL Impons as

o

pLonsn itk provest’ atusd

oo AL,

ooty

Detzrmmation of the efiects of the project

Tor/ fiecr et pronect ¢ P gt

A COPIPLIe O D TWO GitEmztives (2conam
Hotal TR )
Cunon e cconon 1 be espimiatel

Wt and RN rresssiy engbicy U

et

wiar efivsr v

i susl. o all cuses, 10 the extrs
vaiur  adzsd  brough' infe the ecomaomy Y (he
iinmicmeptznon of oo mearezts thic extry vieue acddri

LOrEITn CINelin s e4uRi 22 Ine guin in 1arIEn excnang:

Jins renwning 3pones in a svsiem of constant
Tiuus. for instance, the vaive added of the
siternaiire solution in case Na. 1 is made up of the
cusioms duties that the Siate levies, or could have levied,
by placing the same product on the domestic market at
the same price.

When ail is said and done, the ievel of market prices
{for a given demand) matters liitle: an inflation of the
value added of the project. as a resuit, for instance, of
the empioyment of excessive manpower is. it is true,
teflected in an increase in the rate of valus added
inciLded: but the extra value added created (equal to the
gain in foreiy. exchange) remains canstant; in othe
words the State agrees to lose, it the project is carried
out, the difference between the market price and the cif
price.

8

pree.

Cate No. ] fuv N D

Iimport subtritution project Techmotocal siicrom criom

privect
Qlo
Pen;ect  'rmoOrts Project techrigae
iy T i
t
: l I, i
: L -4 R S
- [ a
= I ! ]
~ ' ————
- et = = = =}~ -
£ | 1 7.
- l ] va, |
- 1
H VA ) va, |
° ' ‘
- Tener !
I i
Case No. 3
Export project
Project
p
! i
g 1
i
| .
va, ! ?
. i
! i VA \Vargs acmm= imsgpote
l /, imprarts :n° innes
[ L - L ] Extra vaiue a 1ez

These arguments are vaiid for tne three tvpm o0
prosecis,
Casc N, 2 covers pronedts such 23

Moderngtion  ©F  the  ranshert  mntrarudtae
riermer tecnnigue~ earth road. project lochnigue
paved road ) i

Industries which take the ract of trrdmena
production +food industnes. texnizs. vanieus)
Fuallv. it is onhy in case Moo Fowhee (e
the fob pnce. that the vaiue added incinded of the
proiect equais the extra vaiue added crrgted

.
Drice

Effecis by caregon of agentc

A comparison of the two situations. with ang
without project, can give much morc detaled
information since there is available the breaxdown of
value added bv category of agents. Thus the extra vaiune
added can be broken down by category of agents who
benefit, and the project can be characierized by the pius
or minus supplements of income it enabies to be
distributed to cmpioyees‘ (who may be foreigners,
nationals in the modem sector, or nationais in the
traditional sector), to the State and to entrepreneurs
(who may be nationals or foreigners).

*11 .5 aiso possibie to caiculate, on the basis of the rates of
average and margnal empioyment, by branch, the direct and
indirect employment created by the project.




Fie compestion of the vaing added thus created
Jifices convnierabiv geeerding fo the case, ego:
Prowets of the Hiet type (import substitution
;‘rn:m-.(-.) ey inselve 3 conshderahic fos of revenue
for the State fzs in the case of highiy protected
assernbiy bdnstaesy
Sumibariv, proiects of the second ivpe (technoiog:-
cal musdvipisation) mavoinvelve considicrabie losees
of income fur traditional smail producers {as in the
ceee of an indusinal oil-miil whose outprt repiaces
traditionai tvpes of production).
Exvpont prosectc, on the other hand, may lead 1o a
greater or bewser gmount of additional income for
the vannus cotepories of dumesthic agents.

Cingdl L it many seem wise to adopt g “national”
eatier thun 3 domestic” approach and e in to
mesnre the exiry value added gvmg to nationuis ths
can b gene simpiv by supttactng from the demestic
enirs value adiivd (he mcaume goung to forcigners in the
form of waees or profits twhich amounts to considening

three jobs as nnports),

Formuliting a procedure or criierion for project seicction

The probicm of jroect evaivation and preparation
fow ssiection (hhec on g difierent aspect gccording as the
@ s o derriate 3 ian or oniv te estimate the benelit

o ome particaing prenedd

Froveo ! sen ctem i tie pignnemg process

T prr 0 = of vhie chimce of provects is insepamibie
iroar tne cotos bermnmlation of s pian.
Tivs centegi pianaine dody has st sty dispeons’ (e

TOHers e gt ron

T crowtinomectives of (ne evonomy:

Tre coasiemnte with regard so financing, jereign
[AEAN AL TN
an e behaviour oF gernls (4.0, concanptan
soobore o borote of savngan the sanious Sziseones

[CH IS ETN IS L A M
Income ditibution obiectives et
2 The rebs of the proiect economisi i Lo s22 1270 N
fre Ltenentl e H"f—\:r_\ e impiications of the possibie
cherces it dizhn of the obiectives and constraints.
The process ot project sclection therefore depends
more on a procedure of discussion with the poliry-
makers than upon the over-ail results of simuitaneous
calcuiaions  which, of necessity, implicitly inciude
poiitical choices.
This discussion procedure could be prepared for by:
e Classifying projects in  major, more or less
homogeneous groups and submitting corresponding
schedules of investment costs, slue added. and
income by apent (particularly the State, but also
social categories, regions etc.);
* Preparing several alternative solutions corresponding
to diffcrent development policies;

Checking them against the initial objectives.

Diccussion conid then be staried with the pelicy -
makers, who, having atl the necessary information, could
graduaily be brought 10 fix on the various apjectives
{growth, income distribution etc.), and the econormists
wouid make these chmces cxpiict by progressively
drawing up the corresponding hist oi projects.

Econonue evalugtiom of a project

Thers s nothing ta prevent the adoption of more
than one over-ail seicction criterion  and the approaches
taken in working out difierent criteria are by no scans
mutuailv exclusive.

The mass of analvtical data coilected allows great
freedom in this respect.

To stiek 10 the procedures normally used, one might
tane, f0i instance:

A As ihe benefit vagnabicc The extra value added
created. weighted if necessary by calepory of agent.
Thesc weightings couid take mio account. in partcular:
- Income distribution gna2is (by nationality. sociai
calegery. repon ete )k
- Propensity to save of the various agents:
- Muitipiier effect of the expenditure of the various
categsrries of wage-earners (secondary effects).
 The State’s need to haiance its budget.

R st rine cest varighics Investmenl cosi. or oSt
witheut 1axes. or the Joreign exchangs compopent of
the invertment cost.

As tiie agicuignng procedure: Discounting. either by
using 2 discount rate® ior caicuiating present vaiuz. or
oy uning an intemal rste oF retum.

More precisely, one mighit proposc:

{11 The simpiest over-aii seiection cntenon:

e

/

where
g is the extra value added created by the project tequai
10 the pais b foragn exchandc i the priman phare
[is the invesument cost. taxes included. ™
This sefection critenon is obviouslv sustsbic for
chousing between prolects Raving a More of fess constant
production schedule and more or iess the same duration.
(2) The general critenon wilich is nearest to those

normally used, that is to say, the internal rate of return,
7. solution of the equation:

n a
-/ +Z ! =
(1)

where

g, is the extra value added (domestic or national) created,
I is the cost of investment (without taxes, or including
taxes), )

n is the duration of the project,

31t is, however, idle to hope that this rate can be given in
any meaningful way by the polcy-makers or by simuiltaneous
caiculstion.




Tach of the criteria chosen involves a hody of
1RuDY Hons concernng:

{a} Income distribntion (considered optimal, for
inciance. wien g genera benefithike a is obtained )y

{b) The progressive distortion of the economy
caused by aswumeng the discount rate (o be constunt over
a penod of time (changes 1n the rate ol development in
fact icad to vanavions in thus rate).

Whatever overall critcnon may bhe dbowen, it
appears, reasonably enough, that it cannot faithfully
reflect the whole range of objectives and conttizinis in
the economy.

It therefore seems essential to give individually, for
each project, the main economic variables which it has
been possible to calculate, such as extra value added. the
impact on income of the various agents. or the
empioyment (direct and indirect) created.

CONCLUSION

I mav scem disappointing that this effects method
doey mot lead to a very wceil-defined seiection
criterion,

More closeiv exarmined. the procedure followed
in this method can be seen to inciude two disunct
phaszs

(i An anaivtical phase wn which the project
ie checked aganst the economy and an atlempt is
made fo measure its umpact and effect on the
econumiv:

10

{21 A poiicy phase in which, using the mmenal
produced by the preceding analysis. an effort is made to
cumbine the various elements in such 3 way as to match
as cioseiv as possible the constraints on the ec.momy
and the goals established by the poiicy-makers.

The variety of critena to which the effects methed
jeads is thus seen to be a faithful reflection of the variety
of situations in different developing countries and of the
variety of development choices that can be taken by the
policy-maxers in those countries.




APPENDIX X

SOCIAL BENEFIT/COST ANALYSIS

1.0 Introduction

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

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

_ Guide to Practical Project Appraisal, 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, the methodologies advocated in the Guide and Guidelines,
which to some extent vary in their approach (although the Guide is
avawedly der‘ved from the Guidelines) and to incorporate scme
useful concepts as presented in the Manual.

The author is indebted to Dr J. Bendelkovic of the Institute tor
Economic Research in Zagreb and to Or Dariusz Rosati of the Central
School of Planning in Warsaw, whose ideas are inextricably linked
in regard te this subject with the author's uwn. The author

however, assumes full responsibility for any errors or omissions.




Intro to Social Economic Evaluation

General Considerations

2.1.1 Financial {Commercial} Economic and Social Poircs of View

o™

Tiride P26

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

Ecocnomic - Returns from investment of national rescurces
such as labour, know how, natural resources,
fixed assets at economic efficlency prices.

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

Parochial vs Ccllective Interests

Individual, enterprise values inputs and outputs in terms of
market prices.

Society values inputs, cutputs in terms of econcmic efficiency
prices adjusted for social valuations.

Market vs Economic Prices

Market prices may not reflact societal values 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) lev?l criteria which could not be
applied at the macrc level .

Time Preference and Social Rate o Discount

- Deals with the relatiaonship between current and future
benefits.

Certainty vs uncertainty

Uncertainties in project parameters inevitably exist.

[+ is crucial to the evaluation of the project to identify
those significant elements about which uncertainties exist
and to assess risks through sensitivity and probability
analysis.

Applicability

Eoth “he GCuide and Guidelines implv that socio-economic ’
evaluation is not intended for "private profit-making units".”
However, 1t is often the case at private industrial projects
ar2 intricately tied tn national growth objectives and must
cmreract aith central authorities in respect B9 ticensinoig,

Sinane g and traoe permpt.




2.2

Ledl

2.3

3.0

[R%)

Under these circumstances, it would be virtually implicitly
required that private sector projects undergo this type of
evaluation.

Structure of Project Evaluation

2.2.1 Commercial Evaluation

2.2.1.1 Financial analysis
Liquidity and Capital Structure

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

2.2.2.1 Economic Evaluation
e.g. Value Added, Aqgregate Consumption Benefits

™~

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

Commercial vs Natiomal Profitability

flement of Analvsis Commercial Naticnal
Development Goal Net Financial Socio-Economic Surplus
Surplus
Range of Effects Direct Direct & Indirect elsewhere
in economy
Prices of Inputs/ Market Adjusted Prices or Shadcw
OQutputs Prices
Time Preference Oppartunity Social Time Preference
‘Discount Rates) Cost of Present Beneflits vs
Capital Future Benefits

National Parameters

Bottom-up procedure

Evaluators are often at a loss to establish values for national
parameters as normally responsible central plannirg agencies either

do not exist or for various reasons, are not able to supply evaluators
with current values. s

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, 1f ever, simultaneously
optimized. The pattern of acceptance Dy decision-makers will, in time.
nffer a means of establishing appropriate national parameters 1in the
degree to which they conform to those projects which make their way
through the approval cvele,

3 Guide P1




It 1is 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 an 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 plav a useful role in
the late stages to help refine the project to maximise financial
and socio-economic profitability.

3.2 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 socig-economic
development

- yardsticks set up outside investment project
- sheould reflect optimal allocation of resources
- 1ideally 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
- Rzgional distribution weights

3.2.2 Factual Parameters, e.qg.

- Adjusted rate of Foreign Exchange

- Marginal Propensity to Invest

- Margiral Savings Rate (Gov't, Private, Skilled Labour,
Unskilled Labour:

- Shadcw Price nf Tnvestment

3.3 Values of National Parameters as used in Guicdelines

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

Premium’ = SHADOW PRICE - 1
TARKET PRICE

E£X : foreign Exchange Premium

g =9 -3 2 -
il P - R
R R
Guide P6 I

- Same 35 Adjustment

Factor as used in
the Guide p' oo c




p P Shadow Rate of Fareign Exchange

RF - CGfficial Rate of Foreign Exchange

The incremental effect, in this case. would be @ x RF

3.4 Definitions and Valuz-ions of National Parameters

3.4.1 Foreign Excha.nge Premium @

z

- Shadow Price of Foreign Exchange (Guidelines Pg 216}

FEL o P,
%,,T :f'i—. P—}"_
L=zl 4
F .
P - Shadow Exchange Rate
RF - official rate of foreign exchange th
Fi - fraction of foreign exchange used in importing i
commodity
D . . : .th .
Pi - domestic market clearing price of 1~ commodity
PACIF- CIF price in domestic currency calculated at

! official exchange rate.

Note that when dETFStiC currency is over- valued the PD will
be higher then P

- Shadow Exchange Rate {SER} [Guide Pg 48 footnote)
FoF

P =R ~{Mx Ti)+-\X +_S_x'/l
M+ X
PF - Shadow Exchange Rate
RF - Official Exchange Rate
M - Cif. value of I[mports
T. - Import taxes + Transport +~ Import Profit

X - FOB value of exports
S - Export Subsidies

- Manual Besed on Balance of Pavments) Pg 115

of -

6 Note correction

from Guidelines

P216




N

M - Value of visible and invisible payments expressed
in domestic currency
8 - value of visible and invisible receipts expressed
, in domestic currency

For consistency, in each case above,

Pf = 1+ 8 and = F

o s
=

-

x4
3.4.2 Unskilled Labour Premium A

As in cther cases b 2.52 -1
Rw

where P" - Shadow price of unskilled labour
R" - actual wage of unskilled labour

The shadow price of labour can be treated similarly as the
valuation of other project inputs (see section 4.0).

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

Impact Upon Result Valuation

Other emplcoyers Decrease in availability value to other employers
to other employers (willingness to pay)

"Production” of More labour available Cost of "producing"

labour to labour "consumers" labour

Import of labour More labour imported 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 additicn 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 warker is social
cost of migration

- the cost of training unskilled to skilled is the cost of
training less the externality of NPV of additional productivity
from the time he/she leaves the project until retirement.

7 Cuidelines P24
8 Guide P38-40




It has been quoted widely in the literature that the
shadow wage of unskilled labour 1s equivalent tu 3kg
of grain per day.

w . .
then A 1s necative

Note if P R
W
0

0 =1 +X,A\ = -1

e.g. if P

3.4.3 Domestic skilled labour premium ~, X P51 =1 +X
sl
R
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 « gSt
- Then 2 =1 +7X
1
X = 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.

3.4.5 Marginal rate of saving '1, S

S is the marginal rate of savings for the society as a whole
and 1s treated as being equivalent t? %nvestment in the determination
of the shadow price of investment, P (see section 3.4.7)

3.4.6 Social Rate of discount 12,1

The social rate of discount {SRD) 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 and Guidelines far its determination.
However, in both cases the elasticity of marginal utility of
income 1s a8 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 finmancing could be used
initially.

If the elasticity of marginal utility of income with respect
to per-capita consumption can be estimated, then the SRD or
CRI can be estimated as follows :

9 Guidelines P24
10 Guide P24
11 Guide P175
12 Guidelines P165
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or

A Yy - AC/
Ac/c C

where AV .y change in marginal utility of consumption

\)
ac

C

% change in consumption

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 selectian,

composite switching values indicate in the long run the social
consumption preference..

CRI13 =ng +p
AW L ) o
n = = as above (elasticity of marginal utility
- A% of income)
g = Ac[c as above
P - pure time preference

2.4.7 Shadow Price of Investment

By definition arising from the manner of derivation14 the
Shadow Price of Investment‘_Plnv is the present value of the
aggregate consumptioqsstream generated by one unit of
marginal investment . It reflects the effect of savings

(treated as equivalent to investment) on consumption benefits.

pINV o 1 _ 9) g

(1 - Sqg)

S - Marginal propensity to save for the society as a
whole

q - Marginal return on investment

1 - Social rate of discount

OTHEhe basis of the above definition it can be seen that
P is a function of i, the SRD.
The premium, or adjustment factor i1s determined by :

% -
aF o= PV

2

13 Guide P42 footnote
14 Guidelines P177

15 Guidelines P155

16 Guide P65
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3.4.8 Marginal propensities to save

‘a! Government Sg
b} Private Sector Sp
{c) Unskilled & Semi-

Skilled Labour Sl

3.4.9 Marginal Propensity to Respend in Region

3.4.10 Proportion of Foreign Salaries Respent in Region

S

.11 Aggregate Consumption Weight Factor, --

Regional Redistribution or Distribution
by Income Group, Weight Factors - etc.

4.0 Shadow Prices

4.1

17
18
19
o

"Second Best" optimization
Theoretically all shadow prices should be derived from comprehensive
mathema*ical model cf the econcmy.
e.g. Linear model
- Imported or shadow 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 marginmal contritution
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 rescir-ces, the domestic prices tend to be
higher than border prices.'7 If a gocd or service is tradeable,

the border price (CIF or FOB) offers n alternative to domestic
production and consumption and this the economic opportunity cost

of the gocd or service.

Externalities either do not ordinarily have a market price or socilety
has not devised a mechanism for charging beneficiaries or for paying
producers. Thev implicitly carry shadow prices, and when significant,
should be included in the cash flow tables at efficiency prices
(Stage [l section Externalities may include, for exampie, worker
teaming, housing for workers, pollution effects, ete. '™,

Economic project appraisal limites to estimates of social value of

- main outputs

- importable material inputs

- major non-imported mate.-ial inputs
-~ unskilled [and semi-skilled) labour
- important externalities

In general. choices for shacdow pricing should be limited to inputs
and outputs whose prices are ‘a, most greatly distorted and (b most
prominent at market prices. These criteria should be simultaneously
applied "

Guide P23
Cuide P22
Duide P35

20 Guaide P2
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4.2 Shadow Pricing Rules
The shadow pricing roles indicated below can be used in almost any
! 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 consumption (demand) by other users
Decrease exports .
Increase imports
A project ocutput may :
Decrease production (supply) by uvther producers
Increase consumption (demand) by local consumers
increase exports s
Decrease imports ‘
Project Input INPUT OUTPUT VALUATION .
or Output :
Impact of
Project on
Non-traded (supply of an input) (supply of an output) cost of
Supply (Prod) more from local prod- less by other producers  productiocn
ucers
Demand (Cons) fuse of an input) more for local willingness
lzss for other consumers to pay
local users o
~ .“\37_\: 2 \'\\'—N\:’
Traded {supply of an input a
Supply Export riow exported) more export FOB value

less export

Demand (Import) fuse of an input
Aow imported)
more import less import CIF value

=~
.
A

Taxes

For non-traded goods where the impact is on consumption {demand)

the taxes should be included as reflecting consumer willingness to

pay.

£5r non-traded goods with impact on production, taxes do not constitute
part of marginal economic cost of production and should be excluded.
Taxes shouid be excluded for fully traded goods.

21 Guide P24
22 Guide P27
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ect Evaluaticn

Methcdology of Pro

8oth the Cuidelines and the Guide identify 5 stages of evaluation,
each leadlng o a successively more complete picture of the financial,
econcmic and sccial value of the project. The stages are as follows :

Stage Description
PRI e ————————————

Commercial Profitability at Market Prices

Il \Net Benefit at Econcmic Efficiency Prices
III \et Benefit in Stage Il Adjusted for Savings/
Investment Impact
Iv Net Benefit in Stage III Adjusted for Income
Distribution Effect
vV \et Benefit in Stage IV Adjusted for Merit’

Demerit Goods and Wants

Although indirect, or second, third round, etc. effects are caonsidered
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. Only when clgarly
important need these effects be included. As an example givenaﬂ
overpriced fertilizer from a project to. farmers may vet 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 methodologies to establish the net present value {NPV} of the
oroject 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, government, etc)

In Stage V of the methodology described, the numeraire would be '"net
present (c) - 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)".

Stage I Commercial Bemefit/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.




e~

1t analysis assures the liguidity of the project cn a

tasis and prevides the basis for WP\ and IRR calculation
at marxet prices as well as ferming the basis for adjusiments in
Stages [I thr

This tyvpe ¢
firancial

One important distincticn made 1n the Culide in respect both to
the Guidelines and the Manual is that during the Stage [ analvsis

Real Flows are distinguished from Finarcial Flows. Thls procedure

i1s 1ndicated in Table 2 of the Guide. P82 and should be followed.

The Commetcial IRR and NP\ are determined cn the basis of Real

Flaws only. The financial flows are not relevant to this analysis
and are included far later use in Stage [II and bevond for evaluation
of savings and distributional 1mpacts.

Another point of note is that the Guide distinguishes between

financial and real components of working capital. It 1s recommended
that the Guide procedure be follcwed for the entire analysis .althougn
it is not followed in the Manual} considering the receivables, pavables
(if anv! and cast components of working capital, as well as taxes and
dividends as financial flows.

The Sarania Case 1in the Guidelines {P263) is offered as an example
af the use of the methodologv. In this case, far the purpose of
simplfyving price adjustments the resource categeries are broken down
as

Domestic inputs and outputs

Foreign Exchange inputs and outputs

Unskilled and Semi-skilled labour

Skilled labour

The project is import-substituting so that the benmefits (rayon
- grade pulp and zorrugating medium) are measured in terms of
Foreign Exchange resources 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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Stage ! is ca .ed out in 2 substages as follows :

Stage II-1 . ustment Factors based on shadcw prices
a.o appl:ied to the market prices for real
and financial flows as shown in Guidelines
Table 10 Pg £7. This provides NPV at
ecoromic efficiency prices. The NPV 1s
determined for Real flows onlv.

Stage [1-2 fareign Exchange factors are applied to
economic efficiency prices to abtain Stage
[I \PV. This is shown in the Guidelines
Table 11 Pg 88

In Stage [I-1 Net Present Econcmic Value is cbtained from the
summation of Financial Net Present Value and Economic Adjustment
; €5 ) ; ; .
Value for real flows only . In the financial section, emphasis
is on distortion with respect to values received by the prgject
rather than the ecoromy. The purpcse is to measure .1in Stage [II
and bevond) the project's distributicn impacts rather than on

the efficient use of econgmic resources . For example,

- concessionary interest rates show as "extra"” income
to the firm

- taxes pald are completely lost to the firm

- dividends abroad are valued at 100% loss tc firm
In Stage II- 2 The Foreign Exchange Premium or Adjustment Factor
need be applied only to those goods valued at border prices;
goods shadow-priced at "willingness to pay" or cost of production
implicitly include a premium on r-reign 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 [ next page).

Stage II-1

Stage II-1 analysis is completed by applying pricing rules

not only for traded inputs/outputs, but also for other items
that must be shadow priced such as ckilled and unskilled
labour. Although not shown in the case, the Stage II-1 result
could be expressed as

1

SC' = MC + AL +W

where MC = {1) + (2) + (6) - {3) - (&) - (5
and > _ + /' complete the shadow pricing.

23 Guide P44
24 Guide P44




Housing ot domestic cersonnel is valued at this stage,
in effect. 3s an axternalitv. a project benefit for domestic
personrel. This would ngot be incluced in the commerclal
' anaivsis.

Irem .5 represents CeCOVECY of residual value such as working
capital and book value of capital equipment. etc.

N The \PV's for SCI represent the net project benefit at efficiency
7 prices.
TABLE I
National Parameters :
‘1% foreign exchange premium %=0.5
(2" Unskilled labour premium ~ = 1.0
.3, Domestic skilled labour premium x =+ 1.0
4} Marginal rate of return on investment 5 = 0.20
’5) Marginal rate of savings $=0.30
‘6) Social rate of Discount i =0.8, 1.0, 1
(7} Shadow price of investment Pz 7, 3.5, 2.3
(8) Marginal Propensity to save €?-1.0
s?= 0.5
s<= 0.0
{9} Marginal propensity to sperd in region s = 0.2
‘10 Proportion of foreign salary spent in ~
region 4 = 0.2
(11) Weights
Aggregate Consumption < =1.0
=7

Redistribution to Region

5.2.3 Stage [I-2

In this stage the shadow rate of foreign exchange PF 1s
introduced to correct for For - .gn Exchange Effect.

The discussion 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
Excharge Adjustment Factor, @, is applied in all cases, to
economic efficiency prices and, in SC, an adjustment 1s

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.

/ -
SC+ = MC + @OF +p_-+ LW
/
F’ is net foreign exchange flow, ie foreign exchange inflows
minus foreign exchange out flows

’
£z (1) + (6a) - (3a) - (3h) - (4a) - (5a) - (5b)

L 1is total cost at market price of unskilled and semi-skilled
labour

A
™~




5.3

L = - 3c - Se

W is tctal cost of skilled labour at market price
» . Ry . . - I B
oz - e note skilled fareign persaonnel in F above

\gw a portion of foreign exchange.¢ . pa:d to foreign
personnel will be converted at ¢ Ficial exchange rate and
thus extra value of foreign exchange 1is not lost.

So F/ above should be corrected bv adding back this amount.

Thus :
I F, - 5 “3bY + I {Sb
Now SC = MC + QOF « AL + X

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

[ Note 5C determined, as in Stage I, for =ach social
rate of discount]

Stage III  Net Aggregate Consumpticn Benefits Adjustec 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 grcups 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 summarizes distortions.

Disaggregation of society into groups can take many forms depending
an loecal 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 = < at Stage II prices, there may yet be
economic transfers among groups.

Wher 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 CRI.

25 Guide P52




The Adjustment Factor of Tabls 13 .s

i o= P g
and is a function of i [CRI' so that three values of the AF are
determined one for each CRI..

The Guidelines approach differs from the Guide in that tne Guidelines
uses the parameter, marginal propensity to save for each group.
whereas this factor is ignored in the Guide. The Guide, 1instead,
uses probability factors for each adjust factor derived strictly

from PV and consequently from the sccietal propensity to save.

The Adjustment Factors of Table 13 in the Guide are addec to the
\PV's in Stage II tc arrive at Stage Il values including savings,
investment impact. This is roughly equivalent to the stage in the
Guidelines of equation 19.5 P 284 as described belcw.

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

SC = SC” +SC + 5§C = MC + @F « L +7W

values on right side represent Social Benefits for Government,
Private Sector and Labour, respectively.

Note that this equation must be respected, 1ie . SC from Stage I1I
= sum of right side.

(15+(2)+(6)-(30-(4:-(5)
n . (1)+{6a)-{3a)-{3b)-{sa)-{5a)-{5b"
SC = MC - {2) + @F +2030)+ s(50) }
OF = {3(1)-8(3a)-8 [{3b) - ¢ (3b)]
-Z(sa)- B(5a)-0 [(5b)+ & (Sb) ]
- 3 (6a) |

8(1)-8(3a)-8 (3b) (1- ¢ )

[ MC

Won

1)

oF 3
- - B{4a)-0(5a)-B{5b)(1- ¢ )-B(6a)

sC = K[ -(3e) ] The private sector loses the amount
equal to the premium on skilled
labour as this is drawn from the
private sector.

[Note X is positive so SCP is negative]

M [-(3c)-(5e)] + (2)

- 2 [(3c)+S(e)] + (2) Unskilled labour gains premium an
vaiue plus housing - [Note A
is negative so value is positive] .

N 4
—
n

SC=
SC

Note SCG, SCP, SCL computed as in Stage 1 for each
Social Rate of Discount




- - lo -

Cansidering the Marginal Propensity to save for each group

S.. Sp. Sl“ and the Shadow price of Imvestment
S

. (P-™ 2 1-59 ]

the \et Aggregate Consumption Benefits for the ccuntry can be
computed as the sum af social values for each group, where

boaesp es ™ st
C = [ (1-5) + 5 pI™ ] sC
9

L
(]
H

G

P o[ sy w5 P T sC
p P

¢t LclLcf '

(9]
1)

£ can be determined for each discount rate and represents the
total Stage III benefits af the project.

5.4 Stage IV Income and/or Regional Distribution Benefits
The approach in the Guide is to determine weightings faor each group

receiving income according to the formula

Lol
‘

W. = /b
1 I"_',
CL o
\ 1 ,
where b - base level of per-capita chsumption
¢ - level of consumption for i~ group {per capita)
N - elasticity of marginal utility of income.

Then, as in Table 14 Guide P 91 the adjustment factors are determined
for tnree assumed value of 7N where

AF = w. =1
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
henefits 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,




In this case, the regional benefits. DR. are determined as the
sunmation of

.27 Housing
[3c: Unskilled Labour Wages (condtiucliun;
. 3c: Skilled Labour Wages
‘5¢) Unskilled Labour {operations:;
‘5d' Semi-skilled Labour :operations)
(3b) Foreign Exchange {personnel - construction}
{Sb) Foreign Exchange (personnel - operations;

Finmally, if = represents portion of marginal benefits respent
in the regicn, then R = DR { 1 }
4R e

Summation aof Present Value 0? Net Benefits

Social Rate of Discount

Aggregate Consumption 8% 10% 2%

MC

F

L

W

SC

SCo

SCL

sC

C

Redistribution to Region
R
S

{flease take from Guidelines (see Pg 288 of manual for numbers)

5.5 Stage V Merit/Demerit Goods and Wants

In the Guidezb the adjustments for merit/demerit goods and services
are derived in consideration of the differences between efficiency
and social values of rescurces,per se, as opposed to the difference
between economic and social value of income distributed among groups
as in Stage IV.

The social values applied in this case are perhaps even mare
subjective than in previous stages.

Once the socizal 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 NPV of Stage [V to arrive at
the adjusted value.

Merit demerit valuations may 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 effects of varying weights, ie. the
sensitivity, on national objectives.

c R

V = &£ C+ 3 R C - Stage IV Benefits: R - Regional
Benefits
where weights for national aggregate consumption and regional
benelits are =~ and <£:% , respectively

if EE: = 1, then V is set to zero, establishing a region of

acceptability
thenm o = C + =9 R and —= = - Cfi) Note C,R are
R{i functions of
§§ ' SRD, 1
i te
SR EF PR =63
Lziesrarce _.,3//‘_-
o/ i .
10 _—
-1 - ~— V=0 v¢o
5 -4z Qéq:cu 5"
-2 4

Reicarou
4+

i Cli) R i) /R Pz
8% 313,95 220.175 1.42 -1.42
10% - 6.245 196.025 - 0.03 0.03
12% -92.040 174.581 - 0.53 0.53

It appears that SRD = 10% should only be considered in
this case.
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Compariscn of World Bank. OECD and UNIDG methods

In the UNIDO approach - tradables are raised to average domestic
price levels. z

In the Little Mirlees - (JECD) method - non tradables are deflated

to border prices.

- If tradables at border prices are understated {UNIDO® to the
same extent as non-tradables are oveistated (0ECD), then same
conclusion abcut desireability of projects will result.

- UNIDO method has a tendency to use domestic prices for
tradable goods, while OECD has a tendency to use border prices
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 CECD 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 vaiue it as
non-tradable (oroduction cost of alternative output if substitution,
willingness to pay if addition to supply).

The Warld Bank approach traditionally involved exciusion of import
duties (which in most cases implied, in effect, the use of border
prices) for major inputs and outputs. Also exciuded were transfers
such as domestic taxes that did not include a real use of resources.

In a footnote 27 the Guide alludes to the discussion of the use

of border prices having the tendency to lock developing courtries
into lines of comparative advantage (which usually precludes advanced
technology and broadening the industrial base). -

27 Guide P29
28 Guide P21
29 Guide P34






