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PREFACE
 

Withia the Ministry of Food, AgricUltue, and Livestock the 

Planning, Research, and Coordination (PRC)General Directorate of 
has been :harged with the responsibility of reviewing all project 

line agencies of the Ministry, as
proposal, originating with the 

..th fn-house preparation of projects,, agricuitural econowell as 
mics research, and coordination of all project related activities.
 

function of PRC therefore, involves the formulation of devel-A major 

opmental projects.
 

quality of the project formulationIn order to improve the 
process carried out in PRC and the Ministry, PRCand.evaluation 

to formalize z,general methodology for project design.is seeking 
The purpose of this Maual is to identify the data, and the step 

needed to prepare sound projectby step, computational procedures 
alternatives.
 

This report reflects the cooperativ, efforts of the General 
dination, the U.S.Directorate of Planning, Research, and C.' 

Agency for International Development/Turki t and the Arizona 

team. There are far too unny who contributed to the precontract 
the report to list them all. Several individuals madeparation of 


significant contributions and should be mentioned.
 

First, the input of Dr. John L. Fischer, Chief of Party was
 

important and greatly helpful.
 

to Nahmst lhtiyar-Special recognition should also be given 


oglu, Chief of the Planning Department vithiii PRC who aerved so
 

well as host country counterpart to the author. Without M4heats'
 

able assistance this phase of the contracts' objectives would
 
The help of Zishan OlUt, Nurettin Aydan, Sabrinot have been met. 

of the, PRC staff who read, and consentedOge, and HUseyin Cinetre, 
in various stages of development Is upon portions of the report 


gratefully acknowledged. Responsibility for any errors And omis

sions to be found in the report of coural accrues only to the
 
author. 

Logistic support and general assistance 1'3yond e-ha cal of
 

duty was extended by the USAID/T Mission. Marjorie S. Jolchir,
 

Stan D. Samuelson, Keith H. Byergo and Don R. Mitche@l deserve
 

sp'ecial entti u tor their help throughout the contract period. 



CHAPTER I 

ITRODUCTIOR 

A. Purpose of Manual
 

The planning process may be characterized as a series of logical 

steps and analytical operations leading to a decisio. Yundamntal 

to good development planning is the preparation and implementation of 

projects which are effective means for reaching specified targets or 

certain, that projects represent desirable allocagoals. In order to be 

tions of scarce national resources it is JAportant to prepare each 

the basisalternative investment proposal,carefully and examine each on 

of consistent analytical .methods and choice criteria. When projects 

are formulated and evaluated in this way it should be possible to 

in meting planning objectives.determine how effective eah proposal is 

The purpose of this manual is to improve the process of project plan

ning by formalizing ^ set of procedures for systematic preparation
 

and evaluation of alternatives.
 

We might ask ourselves at this point "Is there a need for special 

evaluation of public projects?"
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The gneral question that project evaluation attempts to answer 

is whether alternative investmnt proposals, say A, B, C. and D should 

be undertaken, In situations where the investment budget is limited 

the evaluation should Indicate which among the proposals is voet 

daeirable, and therefore should be carried out first, second, third,
 

and so on until %he budget is exhausted. Also, an evaluative analysis 

carried out through the project formulatim stago :'iould result in 

proper scale and/or scope, product output choices and technological
 

design.
 

The need for special analysis of agxicultural development pro

jects ctems from the fact that since projects of this type are by 

and large carried out entirely by the public sector analysis must 

verify that nveatment alternatives represent a desirable way to 

utilize scarce public resources. These evaluations call for assees

nkent of the gains and costs of projects from the perspective of 

society at large; hence there is need fnr procedures making use of
 

data ani investment criteria which differ from those that an Investor 

in the private sector would follow when evaluating his options. The 

private individual is primarily concerned only with those costs and 

benefits he himelf would receive from an Investment possibility., 

The agricultural priJect planner, on the other hnd. ust examine the 

various options In erUm of a much broader se of Impacts ranginj 

from profitability to the economy at large to social welfate constdaera

tions such as improvemnts in the distribution of national wealth 



and income, employment, education, health, and sanit:.ry conditions 

among rural inhabitants.
 

The variety and diverse nature of social objectives, teio in

adequacy of market prices as measures of social gains and losses. 

and thm special characteristics of the agricultural sector (seasonal 

fluctuationm In production, large numbers of farmers having little 

market power and who operate under a variety of notivational factors,
 

structural. disabilities, institutional and nfrastructural problems) 

thus call for public projects and a specialized process for designing, 

evaluating, and implementing them. The steps outlined In this manual 

are designed to faciLitate this process. 

There are. several basic elements implicit In the manual pro, 

cedures contained herein. First,.the focus is upon the micro aspects 

of project preparation and not upon sector or national planning. 

This means that the integration which should exist between agricul

tural project planning and more aggregate plans is implicit. 

The procedures outlined assume that national or macro planning has 

been based upon a sound assessment of the role of agricultural pro

jects in bringing about growth and development and that general 

priority areas (regions, commoditis, developmental potentials, etc.) 

have been assessed and realistic guidelines set forth for preliminary 

project planning. However, the important function of feedback to 

macro plannig as more information Is learned through det-il project 

formulation activities is stressed.
 

http:sanit:.ry
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A second point is that the manual includes material relevant 

for project design as well as project evaluation. Project design 

requires the input of professionals from many disciplines, e.g., 

engineers, agronomists, livestock specialists, veterinarians, econo

mists, and otber specialists. The manual maaterials are Intended to 

be a general guide for all for general project possibilities and,
 

hence, do not outline the specific data input needed for any par

ticular application. The materials therefore are designed to 

utilize the knowledge and data which the various technicians must 

provide, but do not focus upon the problems of how physical and 

biological data is to be assembled. The exception thisto is econo

mic and financial analysis where the procedures do make explicit 

what data is needed and how it is to be used. 

Third, the procedures are based upon the philisophy that many 

criteria should be employed in determining the desirability of 

carrying out a proposed project. Economic efficiency and the "value
 

added" by a project is but one 
important factor. Equity considera

tions, social welfare goals, financial impacts upon project particl

it'~;, as well as the relative utilization of scarce resources should 

also be brought to light in tne evaluation phase of project planning. 

For that reason, the manual outlines a number of financial, economic,
 

and socio-political indices which may be used to judge the effective

ness of project alternatives in meeting developmntal goals. 
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Fourth, the manual procedures seek to integrate project formula

tion and implementation within the project planning process. The 

rationale is that eveif project related activity which is required 

must also be accompanied by a specific program to carry it out 

otherwise the project plan becomes only a statement of what would be 

nice to have happen but what may not happen at all! For this reason 

project planning should include provisions for Implementation. The 

manual, therefore, conteins a section outlining organization and 

management needs during project set-up and operation. 

Fifth, the manual takes cognisance of the fact that administra

tive inefficiency, lack of political commitment, and an inadequate 

"will" to do what is necessary for development to occur are often the 

main bottlenecks to growth and change. One feature of the manual, 

therefora, is the importance given to setting forth the rationale 

which underlies the project proposal and the detailed implementation 

and management plan. Thus, project feasibility analysis involves a 

determination of the likelyhood that the "system" can achieve pro-

Ject expectations by examining not only the physical and economic 

potential of the project but also the assumptions which have been
 

made and the operational planning described in the project report. 
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B. Discussion of Issues
 

1. The Role of Agriculture In Econowic Development
 

Ariculture's role In the process of economic growth and devel

opment is relevant to the problem of determining the Oesirable 'balm .z" 

between agriculture ; d other sectors vis-a-via direct governmnt In

vestment or assistance to investment, budget allocation@ for publicly
 

funded research and education-extension programs, and the taxation
 

policies formulated for different sectors. The importance of a "developed"
 

agricultural sector to overall economic development must be taken 

into coucideration when formulating basic developmental policies and 

programs. Increased productivity in agricultural can complement the
 

efforts devoted to other sectors and further stimulate overall growth.
 

There are five important ways 
n which increased agricultural 

output and productivity contribute to general economic growth, viz.-/
 

(1) Economic development is characterized by a substantial
 
increase in the demand for agricultural products, and
 
failure to expand food supplies in pace with the growth

of demand can seriously impede economic Lrowth.
 

(2) Expansion of exports of agricultural products may be one
 
of the most promising means of increasing income and
 
foreign exchange earnings, particularly in the earlier
 
stages of development.
 

(3) The labor force for manufacturing and other expanding
 
sectors of the economy must be drawn mainly from
 
agriculture.
 

1/ Johnston and Mellor, 1961, p.571. 



(4) Agriculture, as the dominant sector of an under
deieloped economy, can and should make a net
 
contribution to the capital required for overhead
 
investment and expansion of secondary industry.
 

(5) 	 Rising net cash incomes of the farm population 
may be important as a stimulus to industrial expanslo. 

Let us consider each of these points in more detail. 

The growth of the demand for food is of major importance in a 

developing economy for several reasons. In Turkey the annual rate 

of population growth is approximately 2.7 per cent. 2 / Coupled with 

the growth in population is the annual change in personal income 

estimated to be on the order of 5.2 per cent for the period 1972-77.1 / 

As income levels increase there will be a corresponding gain in the 

ability of individuals to increase their consumption. The combined 

effect of population growth, and growth in incomes as the develpsent 

process proceeds will have a compounding effect upon the domestic 

demand for food. If food supplies fail to keep pace with the growth
 

of demand there is likely to be a substantial increase in food prices 

leading to political discontent and pressure upon wage rates with adverse 

consequences for industrial profits, investment and economic growth. 

Since the price elasticity for basic food commodities is generally 

very low, rising price levels will do very little to dampen demand. 

Moreover, the inflationary impact of sharp rises in food prices is
 

very great in LDC's where a high proportion of income goes for the pur

"n/-rd "7,e ve'i Plan for Turkey, state iannning Oftice, riaiiication 
No.DPT 1272, I72, p.V. 

3/ 	 Ibid, p. 72. 



chase of food. With little opportunity to shift consumption away 

from other goods as food prices rise there is only one recourse 

increase in wages, which has repercussions In other sectors. To the 

extent foreign exchangi is In abundant supply importation of food 

commodities may be increased, but foreign exchange may not always 

be available especially given the demands of the expanding industrial 

sector for foreign technology and equipment. 

In addition to a means of earning foreign exchange, a healtty 

and productive export sector provides a good means of increasing 

incomes because, except for a few specialty markets, the world wide 

demand of a commodity may be very large relative to the productive 

capacity of the agricultural sector. To the extent this is true, ex

porters face a fairly elastic demand schedule.
 

Increasing per capita productivity in the agricultural sector 

can free up labor as needed in the expanding industrial sectors. Also,
 

balanced development within the agricultural sector can put to pro

dtuCttve work the rural unemployed until such a time as they can be 

abiuorbed by the other sectors of the economy. 

Since the potential exists for raising productivity in agricul

ture through measures that require moderate capital outlays, and
 

since the agricultural sector is the largest sector in the economy,
 

it is possible for the agricultural sector to make a contribution to
 

the formation of capital for infrastructure and for industrial expansion.
 



The flow of capital out of agriculture can be achieved by better 

utiliz5tion of the resources already committed to agriculture and
 

by minimizing the use of scarce resources with higher productivity 

elsewhere. 

Where the rurtl population of a country is a high proportion 

of the total population as it is in Turkey$ and when that popula

tion is among the poorest in the land (the 1969 census dhows that 

in Turkey 69 per cent of the farm families produced only 25 per cent 

of the total farm products and hence had access to only 25 per cent 

of the production for incomeAl, the extent of a viable market for 

the products of an industrial economy are liable to be vertually non

existent. Therefore, if there is to be a demand for these producr 

in sufficient volume to. make their production profitable and hence 

provide the stimulus for industrial growth, an ecori.ically affluent 

rural (agricultural) sector is required. 

On a number of grounds one can therefore argue that an efficient 

and productive agricultural sector is a necessary component In a
 

general strategy for Turkish economic development. How * traditional 

agricultural sector can be transformed into an entity capable of
 

fulfilling its potential role in overall development goes beyond the
 

scope of this manual; however, it is recognized that agricultural 

development projects play a decisive role in achieving the kind of 

4/ Ibid, Table 11., J.L. Fisher, End of Tour Report, University of 
Arizona/USAID Contract nesa 594. 1974.
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changes which are require both within and without the agro-rural sector. 

Sound project design and evaluat-ion is a necessary step in achieving 

the potential of this sector. 

2. The Role of Agricultural Projects n Development 

Since the term "project" does not have a universally agreed upon
 

definition different people tend to have different notions 
 about just 

what is an agricultural development project. Before we can understand
 

what part projects can play in helping to bring about growth and 

development in the agricultural sector we should at this point
 

establish what the project concept means here in this manual.
 

Gittinger (1972, p. 1 ) says that a project is "The whole complex 

of activites involved in using resources to gain benefits". The kinds 

of agricultural activities which can be included in the project con

cept are many. As examples Gittinger mentions irrigation, livestock,
 

agricultural credit, land settlement, tree crops, agricultural machinery,
 

4111l aIpi.N iI ''in odti' t loii. Il1 goon Oil to any (p.2) that a project 

lanbe looked at as "...a specific activity with a specific starting 

point and a specific ending point intended to accomplish a specific 

objective." A project is generally thought of, therefore, as an n

vestment activity which "....lends itself to planning, financing, and
 

implementation as a unit." 
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While other "hard" deflinitions of a project may be preferred,
 

it is sufficientthe above comments su.it our purpose very well, for 

here to be aware that a project can be any agriculturallyfor us 

reach specific objectives.
oriented investment alternate that seeks to 


For example, a project may be a single investment entity euch 
as the
 

area
development of an irrigation system to service a particular 


within a river basin, or it may be the development of an irrigation
 

system for the entire basin. A project may also encompass activities
 

to achieve several objectives within one geographic area such as pro

vision of irrigation, plus additional fertilizer, new seed varieties, 

on-farm storage facilities, and the construction ofimprovements in 


the concept of a project as
all weather farm to market roads. Thus, 


an investment plan to achieve an objective means that the scale, scope
 

and characteristics of the project will depend upon the nature of the
 

be thought of as a program; however
problem. Groups of project ma 


line between a very large project composed of numerous more or
the 


less separated parts and a program may not always be a sharp one.
 

The investment program is the hard core of a developmental plan
 

in that it is through projects that the specific ever's which the
 

plan calls for cone about, Put another way, it is through projects 

that the specific changes which are ,eeded for the growth and devel

opment of the agricultural sector occur. Public investments in the 

form of project activities are necessary because in traditional agri

culture the overall productivity is insufficient ti generate the capital 
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required for these changes to happen naturally and soon enough to
 

do what is needed. Projects therefore are designed to introduce the
 

capital, the improvements in tecinology, management, and infrastruc

ture which are required if the agricultural sector is to move from
 

its low productivity subsistence base to a modern commercially oriented
 

endeavor capable~of achieving its potential. If output is to be in

creased both for domestic and export purposes, if a gradual movement
 

of the large rural population into urban areas is to take place In
 

response to labor demands of the growing ind.4trial sector, and if 

agriculture is to make its own way in the total development of the 

economy as well provide form the general well being of its people, then
 

projects are the driving force during the early stages of growth.
 

Since investment capital is
scarce the projects which are under

taken must be done so with care. Projects shotild be selected only
 

after thorough examination of alternatives in the economy as a whole
 

as well as in the agricultural s-ctor itself. The miaterial of this
 

Iantial ottlt~lnos a procedure for preparing and evaluating specific 

a'r Icti tltirti preect ltornntivus so thnL comparisons between them 

4111b,, ,nidland. twIhK various crlteriA, the most desirable among 

IfItlil !1.1Ilt ifled. 
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3. Relationship Between Plans, Pograms and Projects 

Agricultural projects are not formulated and implemented In

dependently of activities carried on in other sectors of the economy.
 

In order to evaluate their performance and potential Upact upon the 

sector and/or sub-sector in which they fall as well as upon the economy 

at large, projects must be tied to overall development plans and pro

grams. The relative scarcity of key resources necessary for growth 

and development calls for a linkage between projects, general programs, 

and the development plan, and for coordination during the planning 

and implementation stages among all those concerned. 

Although a close relationship between projects, program, and 

plans is desirable in most circumstances very worthwhile agricultural 

projects may be prepared on the basis of rather preliminary investiga

tion of the economy and the various subsectors and in the absence of 

a fully coordinated planning environment. In. the early phases of devel

opment when the interrelationship between sectors and the priority 

investment needs have not been established simple approaches and 

sound but unilateral planning is likely to be the case. As the devel

opment process proceeds, as more information becomes available and 

investment opportunities become greater, the task of allocating 

scarce resources among competing ends becomes at once more critical 

and complex. It then becomes necessary to operate with a move refined 

framework selecting projects which are consistent with coordinated 
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The importance of program and plans in project selection is 

that they provide the background data and information necessary for 

project design and formulation. These data and related information 

will provide insight as to the socio-economic problems which require 

action. For example, they should point to the future supply and 

demand relationships of goods and services as well as assess social 

overhead requirements. Programs and plans can also articulate agri

cultural sector policies, developmental possibilities, establish 

priority areas, and formulate criteria for project selection. 

While programs and plans lay the groundwork for project prepara

tion, projects, on the other hand, can serve to test the validity 

of the agricultural policies, assumptions, and growth potentials set
 

forth within a plan. For example, project evaluations can verify the
 

desirability and feasibility of various production targets and can
 

indicate the socio-economic impact of, say, economic efficiency as
 

opposed to social equity criteria in planning. Thus, the results of
 

i1',,'ct fona itlity analysis can act as feedback to the program-plan 

tormulnLtlon process and, hence, influence the direction of growth 

policies. Moreover, as more and more projects are prepared and analyzed, 

additional information regarding the range of agricultural problems 

and alternative solutions will become available. As a result policies 

and priorities in the agr±'tultural sector can be critically examined 

and if needed be altered. 



C. Organization 

The logical framework underlying this manual for agricultural 

project preparation is that within the Ministry of Agriculture there 

is a need for project planning guidelines which (a) outline the data 

and organize the calculations needed for project design and evalua-. 

tion, and (b) include the detailed step by step procedures to be fol

lowed. The objective of the manual is therefore to provide the
 

practicing project i'lanner with materials which fill this need. The 

format followed is to review the project planning process through 

its basic steps -- problem identification, selection of alternative 

courses of action, detailed project formulation -- and to Include 

the principal worksheets for pulling together all the needed data. 

The Manual is organized as follows: Chapter II deals with iden

tification of developmental needs or problems which lend themselves 

to projects and with the selection of a tentative list of possible 

investments which could alleviate those problems; Chapter III surveys 

the data needed for detailed project formulation and for measuring 

expected welfare conditions in the project area in the absence of 

the proposed project -- worksheets are included; Chapter IV focusses 

upon steps and worksheets necessary for preparing project investment 

schedules, operating/annual costs, financial returns to participating 

farmers, and ndirect project effects such as secondary costs and 

benlf it- aud environmental impacts; Chapter V outlines methods for 
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assessing the logic, rationale, and assumptions underlying the pro

ject plan; Cliapters VI and VII deal respectively with financial and
 

economic feasibility studies; Chapter VIII reviews additional project
 

feasibility analyses viz., political and social accept.:ility, cost

minimization and cost-effectiveness, sensitivity analysis, project 

authority and implementation/operation plans, and comparison of 

several alternative projects; Appendices outline additional details. 
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CHAPTER II 

IDENTIFICATION OF PROBLEMS 
AND
 

TENTATIVE SELECTION OF PROJECT ALTERNATIVES 

The objectives set forth in rational develop ant plans generally 

provide guieelines for the development of the agricultural sector.
 

However, these objectives should be supplemented by more specific 

objectives applicable to the varicis agricultural subsectors and 

regions. In developing economies two fundamental conditions in the 

agric~iltural sector, are low productivity and low standards of living, 

require effective government programs if the sector is to play its 

proper role in the process of overall development. 

A. National Developmental Needs and Plans 

One condition within the agricultural sector In Turkey which 

must be improved has to do with the aggregate performance of the 

sector n terms of its ability to produce in sufficient quantity to 

satisfy the growing demands of an expanding and evermore affluent 

population, and to contribute to the nation's growing needs for food 

and fiber for export and industrial use. These kinds of Isaues -,'ze 

articulated in the Five Year Development Plans where various produc

tion and marketing targets are specified for Agriculture as necessary 
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for the desired growLh of the economy is a whole.-! Achieving targeted
 

rates of output in Agriculture, hence, becomes one of the problem
 

to be overcome through projezts.
 

Underlying the plan targets is the belief that the achievement 

of these goal's will alleviate certain classes of problems in the 

economy which are tied to the production and export of agricultural 

goods. The foundation for the belief rests upon th, understanding that 

the agricultural sector does not exist as an entity separate from the 

rest of the economy. This relationship in turn means that development 

in the agricultural sector is heavily dependent upon the overall
 

development strategy for the country at large. Thus, agriculture is
 

subject to policies and programs affecting a host of variables such
 

as: 

• the growth of population, per capita income, and GNP 

. the amount of capital available for investment in
 
agriculture, the demands from other sectors, and
 
export possibilities
 

" 	the development needs of other sectors, e.g., invest
ments for manufacturing, power development, transpor
tation, education and health
 

" the extent of international trade and foreign exchange
 
rates both of which bear upon import costs, export 
potentials, and opportunities for import substitution
 

l/ For example, the Third Five Year Plan (TFYP) lists goals.setting forth
 
the desired (expected) annual growth of agricultural output for all
 
the major crop, livestock, fishery and forestry products. The plan

calls for average annual output goals as follows: 4.0% increase in
crop production, 5.0% increase in livestock production; 9.1% 'increase 
in forestry production; and 8.4% Increase in fishery rrajuction. It 

Maloviwplcifto doired annual increases in agricultrral eyort.(SpO. 
LH of tie Tird Five Year Dvelop mnt Plan 19 3-77. Ankara,i97". Tablas TV. 07-D8, -p.'I0,i-0:1).... . .•
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" taxation and pricing policies
 

" credit costs and programs
 

" social welfare prograns
 

To the extent that national development planning Influences these
 

variables, th; problems found within agriculture are also influenced
 

as are the programs which are put forth to solve these problems.
 

B. Social Welfare Conditions
 

A second set of conditions with which agricultural planners must 

contend occurs at the level of individual welfare. Here the concern 

is with what we may call "people problems" to distinguish them from 

the broad problems of the economy at large and such issues as volume 

of total production the size of the export sector, self sufficiecy in 

food production, the balance of payments and national employment. People 

problems may be taken to be those which impinge directly upon the 

well being of rural families, e.g., low and ynstable annual farm income, 

poor health and nutrition, lack of goods and services which enhance 

tho quality of rural life, lack of education, inadequate reglonal growth, 

and limited opportunities for individual self improvement.
 

These difficulties may also be alluded to (although probably in 

very general terms) in national plans. For example, under obectives 

for the agricultural sector the TFYP contains these words: 

".,.the agricultural planning is based to attain.... .2/
 
increased living standards of the rural population....
 



-20-


Thus, a second category of difficulty to which projects may be directed
 

are welfare problems and the project planner must look to the national
 

Development Plan for guidance upon the issues to which priority is 

given.
 

C. Selection nf Priority Problems
 

Having before him the general problems which need to be solved as
 

outlined in the national Development Plan, 
the planner must translate
 

these into more specific terms which formcan the basis of investment 

projects. Priority problems caa be derived from the current and pro

jected supply considerations for the various agricultural conmodities, 

from identification of the bottlenecks in the growth of productive
 

capacity of sub-sectors and regions 3 /
 , and from analysis of the social
 

3/ If the national development Plan for the agricultural sector contains
production targets which are based upon specific commodity demand forecasts which in turn are derived from sound estimates of c.xpected consumption tunder realistic market behavior then these targets may be takenas supply requirements. However, if the Plan output targets are not specific with respect to commodities and the timing of consumption the project analysis must include demand studies. Moreover, it may be that
although the target 
rates of consumption as outlined in the Plan are specific they are not hard estimates of probable demand based upon changes inpr'icoa, incomes, consumer tastes and preference, etc., but are more inthe nattire of optimistically "hoped for" requirements assuming thatother hope'd for changes occur in the economy. 
many

It is possible that tit. production targets may be deliberally overestimated to provide a tough goalto meet in the full realization that only half the requirements
actually be utilized, but that by "shooting" high realized output 
will

wil.I
probably be about right! In these circumstances it is the responsibility
of the project analyst to thoroughly understand the rationale for planoutput targets and the methods used to calculate them. If disagreements
exists over either the rationale or the procedures followed in preparing
Plan estimates they should be pointed out theand difference resolved. 
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and economic characteristics of geographical areas and demographic
 

groups. Identification of specific project relevant problem. involves:
 

(1) selection of regions where there is high potential
 
for rapid expansion of output and preliminary estima
tion of the necessary costs and returns;
 

(2) identification of areas where the growth in productive
 
capacity Us most urgently needed;
 

(3) identification of areas and/or sub-sectors where techno
logical improvements and improved managerial practices
 
could have the maximum effect upon output in what
 
length of time;
 

(4) Stratification of sub-sectors and regions in which
 
production can be increased through the use of addi
tional purchased inputs or through the rational use
 
of existing farm capital and labor; 

(5) identification of sub-sectors and regions where alter
native economic measures have potential for improving
 
productivity and enhancement of social conditions, e.g.,
 
new pricing programs, direct and indirect subsidies,
 
improvements in the availability of credit and the term
 
of borrowing; 

(6) identification of areas where improved institutions
 
and infrastructure would improve productivity and 
enhance social welfare-, e.g., land reform, taxation, 
cooperatives, marketing facilities and improved public 
services including extension; 

(7) analysis of area and/or regional data pertaining to
 
income, employment, education and training, health and
 
sanitary conditions, migration patterns, demographic
 
characteristics, etc.; 

(8) selection of regions and their agricultural pro
ducts having high potential for serving export
 
demands;
 

(9) identificatic,, of areas having high or unique
 
development possibilities due to special resource
 
atlulwmNVt, . 0., iround waler supplies, mineral 
1I#14, a'.'hoolkAica| sites, etc.
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The planner must therefore, begin to think in terms of regions, pro

vinces, even villages, so that he may identify places where projects 

may be carried out on a priority basis. In order to do that he must
 

learn as much as he can about different locales, which means he must 

have access td information about individual geographical and political 

units describing their physical and socio-economic characteristics, 

and the potential for growth and change in these parameters. 

In preparing a preliminary assessment of area conditions numerous 

published (secondary) statistical data, such as census information,
 

special questionnaires, and survey reports which are referenced to
 

specific locations caal be helpful.A/ Relative to productivity and 

the potential for expansion the data needs involve crop yieldareas, 

output levels, livestock numbers and per animal yields, output quality,
 

resource utilization patterns, prices paid and received, expo)rt pro

duction, animal health data, resource availability problems, labor
 

and managerial requirements, plus household survey data such as
 

food consumption patterns, income and expenditures, as well as other 

sociological information. (Appendix A contains examples of the kind 

of data needed to prepare a socio-economic profile). 

4/ A good example of published work which contains useful information are
 
the provincial statistical reviews prepared in commemoration of the
 
50th Anniversary of the Republic. In addition, there are the data collec
ted on an annual basis by the provincial staffs and compiled by the
 
State Institute of Statistics, as well as special investigations under
taken by the various directorates within the Ministries. The project

planner should be fully informed as to all possible sources of data 
and should be capable of perseverence in unearthing any and all data 
which nmay be useful to him. 
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With the two basic sources of inspiration available, viz., the 

general (and perhaps specific) policy guidelines of the National and 

Agricultural Sector plans, and the are* profile, identification of 

relevant problems which might be alleviated with a project now involves 

four steps:
 

(1) linking the production and marketing targeta to the 
geographical areas where potential exists for meeting
 
those targets through a government project.
 

(2)pin pointing the ways inwhich social welfare in
 
those areas falls short of what is desirable.
 

(3)formulating a general statement of needs for each
 
area which synthesizes goals of the national production
 
targets and the relevant social problems, and
 

(4)selectiag the priority area for project formulation.
 

Step one should result a list of macroeconomy relevant problems 

(i.e., a list of what is not being done or accomplished which could 

be to help meet national production targets) for various areas. 

Step two leads to an assessment of the needs of people to improve 

their standards of living, i.e., a list of welfare relevant problems. 

A key point here is the necessity of criteria for determining what is 

or is not a desirable standard of living. Should it be some minimum 

level of annual income, so many teachers per school age children, so 

much animal and vegetable protein to be consumed per capita, or what! 

Some rather specific Rotions of what is desired will have to decided 

upon before one can determine whether or n.,t a locale is above or 

below the established minimum norm for "enlightened" living. These 

norms, will of course, change, as growth and development occurs, 
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but at any time, for problem identification, some level of performance 

in 	 these and other areas must be set as minimal goals.- / 

Completion of third step providesLhe the planner with a summary
 

of the principal ways in which each region 
falls short of achieving
 

the productive potential it has 
 and in providing for the welfare of
 

its inhabitants 
 i.e., a composit of shortcomings and difficulties.
 

Particular 
attention should be given at this point to identification 

extent macroof 	the to which target p)ais and social needs are either 

compatible or mutually exclusive. It is possible that both goals crn 

not be achieved simultaneously. It is also possible that achievement 

of 	 one goal precludes entirely reaching the other set of goals. Thir 

inconsistency should be pointed out so 	 that decision makers are aware 

of 	what must be given up in order to reach certain ends.
 

Once the planner has outlined the current production capability
 

and the people problems for various areas and prepared an area pro

file, in step four 
he 	then must decide upon which area, or areas, to
 

give priority attention. If planning resources, (time, money and ex

pertise) were perhaps allunlimited 	 areas could be analyzed at once; 

however, some resources will always be limited, and there is a need 

5/ 	Final decision as to what criteria and what "cut off" levels to use lies
outside the scope of the individual planner as these relate to very fund
mental value questions which ought to be answered by 	society at large.
Whether they are so decided and if so what weight given byis the decision makers responsible for specific programs to the preferences of dif
ferent segments of the population remains as one of the critical factorsin determining the developmental objectives chosen and hence, the type
of 	projects which are undertaken. 
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to devote one's attention first. A convenient checkto decide where 

can be helpful in identifying key
list of 	questions, or criteria, which 

areas is at4ached n Annex B. A major source of difficulty willproblem 

be choosing whi. problem or problems will be attacked first. For 

example should projects be carried out )islding high export Inctases 

or high increases in domeatically demanded S-3ods thereby saving ex

instead 	of earning &'oreignexchange.penditures of foreign exchange 

The choice in such a case will not generally be made at the project 

planning level. In any event the project plann r st.ould be prepared 

to der.ontrate to the extent that he can what %,11 be given up In 

terms of foregone objectives by choosing ny particular problem as the 

priority one to be solved.
 

Let us assume that the project planner has now chosen a parbi

cular area where he will concentrate his attention. Finding ways in 

which to make a contribution to Sector Plans and to the improvemnt 

of living conditions of people in the area is the problem to be doealth 

with. It is a joint goal, or a joint "production" problem in ezonomic 

parlance, which invariably ast be solved. Finding the project. or 

group of projects, that can do that given limited resources s the 

next step in project formulation. 

D. The Search for Project Possibilities
 

The process of project identification and formulation begins with 

a icarch for an idea and eads with a sp~qific developmental proposal. 
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Having completed the steps outlined in previous sections the
 

project analyst should now be aware of the problems of an arer and
 

have a general idea of its growth and development possibilities. The
 

next task is identification of alternative project proposals which
 

tentatively appear to have potential for improving the conditions found
 

therein.
 

The task is divided into three basic steps: (1) pre-inventory of 

area conditions to gain more detailed understandiaug of problem and 

potentials, (2) preparation of tentative project pireposals, and (3) a 

"course screen assessment of those proposals. 6 / There is then a syste

matic build-up from the germ of an idea to a set of investment project 

proposals worked out in rough detail. The process involves a series 

of successive approximations calling for various preparatory and 

analytical phases requiring the input of experts in many disciplines 

as well as cooperation between various government agencies. This pro

cess is discussed in the remaining portions of -this chapter. Once pos

sible project alternatives have been chosen, one by one they must then
 

be designed, or formulated, in full detail and subject to complete
 

feasibility analysis. The final design and feasibility testing phases 

of project planning is discussed in Chapters Ill-VIII.
 

6/ If the national plan for the development of the agriculturai sector is 
one of great detail then it is possible that these steps have already 
been carried out. In most situations, as it is in Turkey, this is not 
the case and the project planner will have to translate broad devel
opmental goals into specific objectives and design projects to reach 
thost obectivea. 
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1. Pre-Inventory
 

The pre-inventory stage consists of an examination of available 

data pertaining to existing resources including investmnt capital 

within the region of interest* A key point is that at this tim the 

planner should be using existing information, i.e., secondary data. 

Under no cincumstances should resources now be allocated to collection 

of primary C'i. The possible sources of published information include: 

" 	the natic.a_ plan to the extent detiled developmental
 
potentials are given,
 

" 	sp'cial developmentally oriented stud3.es carried out by 
-zonsulting firms, government agencies, universities and 
international aid agent:4Aes, 

. technical reports by national and international experts. 

" 	agricultural sector and area review studies done by
 
agricultural groups.
 

" 	developmental programs and projects undertaken pre
viously both by the public and private sectors.
 

An additional source of information not to be overlooked is the faraing 

community itself. Through their-knowledge of agriculture and the con

ditions in their own area, farmers and villagers may be able to sug

gest viable project alternatives. In any event these people are the 

ones who will be directly influenced by the project and views as to 

how they see their problem and what developmental approaches will be 

accepted must be built in to the project selection process. However, 

large scale socio-economic and attitudinal surveys are still premature 

at this stage. 

http:stud3.es


-28-

The purpose of pre-inventory is thus to secure sufficient Infor

mation upon which to base Stineralized project ideas. The focus of
 

data analysis should be to determine what resources exist, physical, 

institutional, and human, which can form the basis of projects. This
 

thrust differs from previous data review in that prior to this the 

purpose was to learn what the problems in an area are! Here the plan

ner begins to formulate ideas for various corrective action and he Is 

examining the data in order to put together a preliminary project design 

i.e., to determine the type, scale, and boundary of a possible plan. 

In doing so he must consider not only development possibilities but 

resource scarcities, limitations expected in the future, and potential 

bottlenecks in the development process vis-a-vis specific project pos

sibilities. Information gaps are brought to light and rough estimates 

made as tc the cost of gaining additional data. The pre-inventory 

should cover the following points:
7 /
 

(1) the natural resource system comprising water, soils,
 

climate, and agro-potential
 

(2) capital resources available for a development program,
 

(3) crop production inputs required to sustain the pro
duction process at various levels of output,
 

(4) human resources
 

(5) institutional resources currently existing at the
 
outset of the development process and those which
 
will have to be added as development activity in
 
general, and project implementation in particular
 
continues. 

7/ Aaron Wiener, Ilie Role uf Water Development, McGraw-Hill, 1972. p.256. 
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This survey should ake it possible to formulate an outlin of 

various projects which could help to achieve the developmental 

objectives specified for the project area. It may also form the 

basis for more concrete and detailed information gathering which 

will be necessary later once a final set of project possibilities 

has been selected.
 

Since at this stage neither very detailed developmental objec

tives nor specific projects have been articulated, data analysis ie 

confined to comparisons of the area in question with other similar 

cases and the judgement of the planner as to the feasibility of 

various project possibilities which the data suggest. Although data 

examination is still very general .the planner must begin to focus 

upon the most important information regarding the resources which 

appear most relevant to the development problem. Such a focus pre

supposes some reasoned development program or project which provides 

the rationale for the collection and assembly of data. The preparation 

of a plan, liowever, is dependent upon a resources survey -- which 

briugs us back to the starting point. 

The way to deal with this vicious circle is through the use of 

a iterative, sequental approach by which the planner moves back and
 

forth between data, analysis, and project formulation using ever
 

more detailed information as he goes. 



2. Preparation of Tentative Project rroposals
 

Let us assume that the project planner has pulled together all 

of the existing data pertaining to a project relevant area, has 

organized it 4ccordingly to topic, and has made a preliminary analysis 

to bring out the key factors regarding developmental potentials and
 

limitations.
 

Preliminary project design involves articulation of realistic 

(but ag'tn tentaive) objectives for the area and preparation of a 

list of courses of action which can meet the objectives. Here the 

importance of clear thinking regarding the problems which exist, both 

national and regional, and the performance of projects in solving 

those problems cannot be overemphasized. The imagination of the plan

ner and the thoroughness with which he searches out various means of 

reaching alternative ends is often the key to the success of develop

mental programs. 1his is the aspect of analysis which may call the 

"art" of project planning. 

All too often a critical error is made whereby preliminary pro

ject selection leads to restricted set of choices, and/or choices
 

which emphasize a certain kind of project. For example, irrigation 

projects are often looked at as the cure-all for all manner of problem
 

and the only way to achieve a productive agricultural sector. While a
 

secure water supply is very important in many cases that alone may
 

not be enough to bring about the need.!d changes. With irrigation pro

ject planning the scope of the analysis should be large enough to
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include not only the control structures and canals but also watercournes
 

and farm channels, arrangements for land leveling, provision for
 

drainage, farm credit, farm to market roads, regional research sta

tions, agricultural extension services and arrangements for financing.
 

Also it may be;possible tiat another entirely different approach may
 

be even more beneficial, say a fertilizer/improved seed program or a
 

farm crcdit program. If a broad set of possibilities ts not put forth
 

at this stage there is no chance of it reappearing later, excep. by
 

accident!
 

At this point the planner should be taking a rough look at the 

problems and the area potentials and deciding upon the class of pro

jects which might suit the situation. For example, he may decide based 

upon what he knows about the area whether a livestock improvement pro

ject or a feed improvement program, or both is a possibility. He may 

decide that irrigation is not required but that credit for improved 

seed and mechanical equipment has much better potential. As he begi.l 

to generate ideas for possible projects he will perhaps need to take 

a closer look at the data to "wring" out from it more knowledge 

regarding the capability of the area to respond to each alternative. 

Since the discov ,ry of promising project opportunities is not 'an exact 

science much depinds upon the project planner's iugenuity as well as 

his technical coi.petence. 
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When looking for possible projects the planner should keep in 

mind the following questions 8 / 

(1) What are 
-of the p

the unique cultural 
roject area? 

and physical advantages 

(2) What are the market potentials 
aervices of the project? 

for the product and 

(3) What new technology can be applied? 

(4) What sources of supply, e.g., for raw materials,
 
fuel, labor can be utilized? 

(5) What can be done to take advantage of current and
 
planned development in the area?
 

(6) 	 Are there any innovations in organization which 
can be used? 

The 	 answers to these questions will point the way toward greater 

specification of concrete projects. One should bear in mind that
 

not only may there be more than one project which can reach stated 

objectives within the region, but that any one project type may have 

several alternate forms. If nothing else there may be different ways 

of Implementing a project. Each of the different possibilities should 

be explored and for each the planner should set out a "first-cut"at 

project design. 

8/ 	 A clear statement of the logical framework underlying project proposals 
is an important aspect of project design. The preparation of material 
relating to the basl.c rationale for projects is discussed in "The 
Logic of Project Design: Goals, Objectives, Outputs, and Inputs" by
 
J.C. Day, General Directorate of Planning, Research and Coordination, 
Report No. 57, pp. 17 Ankara, 1974. 
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In order to prepare preliminary designs the secondary data pre

viously assembled may not be adequate and a certain amount of primary 

data must be collected. Although field surveys and questionnaire@ my 

be in order, their scope should be no larger than absolutely neceesary 

for once again the purpose is not to generate a complete data bank on 

each project idea, but to assemble only that whi-ch is neeAssary for 

making rough estimates of physical resource ieeds and-benefits and 

costs. The latter provide the basis of a tentative evaluation of each 

project idea in what can be called the "course screen phase". 

3. The Course Screen Phase 

Once a complete set of project possibilities has been selected, 

and preliminary design work completed, there remains the task of 

screening to determine which among the various options are worthy of 

closer scrutiny. Many of the alternatives suggested will be, for 

logical or other substantive reasons, easily identifiable as prima 

facab tnattractive or infeasible; others will be considered unattrac 

rive from the point of view of program objectives; the rest will be 

considered as eligible for further evaluation. 

The purpose of screening is to separate the last group of
 

alternatives from the first two. The screening criteria should be
 

based upon program objectives with the evaluations largely dependent
 

upon available data. limited use of primary data, and rough approxi
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Of concern in all project design questions is logical soundness 

in terms of project performance vis-a-vis stated objectives and 

technical, economic, financial and socio-political acceptability. 

The "course-screen" process should be an ar-,lysis using these criteria, 

but with a recqgnized margin of error accepted in the accuracy of data. 

All project alternatives which pass the course screen test must then 

be subject to much more detailed examination (Chapter V-VIII) using 

the ssme criteria but with much better data. The latter 3ay be generated 

either through additional special surveys or more detailed study of 

existing informat ion. 

Screening Data
 

For each alternate proposal the course screen analysis should'
 

display the following information:
 

(1) a description of the project, i.e., its principal
 
features and their technical design in sufficient
 
detail to insure that the proposal is technically 
sound and workable if implemented in the subject 

(a) p raLhimnte o1" project iIvesLNltirellmilunry 

nid annual opernttIR nnd mnintenance coots.
 

(3) an outline of probablo key construction and/or
 
mnngerial man-i)ower needed with an assesument
 
of their future availability.
 

(4) 	 an outline of raw materials and other inputs
 
required and an assessment of their future
 
availability.
 

(5) a preliminary assessment of the market poten
tial for project induced output.
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(6)a brief statement outlining the relationship
 
between proposed projects and area, sector, and
 
national developmental problems and a preliminary 
estimate of benefits to the national economy and 
to individuals. 

(7) calculation of preliminary internal rates of
 
return plus any other parameter for which it 
may be desirable to have estimaten, e.g., improve
ments in health and sanitary conditions. 

Screening Criteria
 

Since a number of alternatives for reaching the same objective 

may oe possible, all of which appear to be reasonable, preliminary
 

screening of project proposals should utilize the following feasibility 

9 /
criteria. 

1. 	 From the technical point of view, which of the alternatives has: 

( 	 i) the least technical complications 
(ii) 	 the greatest chance of accepta ility by farmers 
(iii) the greatest adaptability to factor endowment in 

the (area and) country 

2. 	 From the economic point of view, which of the alternatives 
has: 

( 	 i) the potential of giving quick results 
(ii) 	 the shortest capital recovery period 
(iii) 	 the highest rate of return on capital 
( iv) 	 the widest impact upon the economy. 

3. 	 Form the management po'nt of view, which of the 
alternatives has:
 

( 	 i) the least cumbersome management organization 
(ii) the smallest demand on skilled staff neened for 

operation and management 
(iii) 	the greatest chance of being accepted and cup

ported by the largest number of producers. 

9/ Source: General Guidelines to the Analysis of Agricultsiral Production 
Projects, FAO, Rome, 1971. p.11 . 
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Since different projects will score higher than others on the basis
 

of different criteria, it may not be possible at this stage to elimi

nate any of the preliminary proposals. However, to the extent that 

certain ones emerge as less desirable than others which accomplish 

the same objective the list of tentative projects can be reduced in 

size. Moreover certain projects may prove to be undesirable on the basei 

of specific standards, such as a minimum value of the economic Internal 

rate of return and can be dropped from further consideration,0/ 

Screening therefore serves to (a) determine the most prolsing 

projects for more detailed analysis, and, (b) guide those project 

plans which look promising but for which information is incomplete. The 

result of the course screen analysis should be a list of project 

alternatives which justify more effort and attention to detail in 

their design and feasibility testing. 

E. Summarv
 

II thisi Chapter the preliminary steps which munt be followed 

I1 it 1IN I 141 II-Opnl P neet doyO I4ptl11 nI pro Iot, 1I hayw It-ll 1tl I h..04 

I'hoti .epi cal be placed in a logical sequence which begins with 

the need to identify problems, then proceeds to selection of a list 

10/ A degree of caution should be introduced when eliminating project 
alternatives during the course screen test due to the approx/ate 
nature of the data. Tle analyst should be convinced that either 
additional new information or more detailed data would not change 
the feasibility/desirability of any project found to be unacceptable 
at this stage. 
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of possible projects (and other actions) which may be effective menu 

of solving those problems and finally moves to preliminary assesmnt 

of the list of measures so identified. 

While these aspects of project formulation can be easily at an4 

described as a "flow" of activity leaiding from one step to another, 

the "feedback" or backward flow between them is less straightforward 

to portray. Nevertheless, the importance of this movement back and 

forth cannot be overemphasized. As the planner begins to learn mre 

and more about a region, and as he begins to formuJtte tentative ideas 

about viable solutions to its problems, he will be forced to search 

out more information which in turn may generate additional ideas for 

developmental alternatives. This iterative process which will, and
 

infact should, occur will gradually converge upon a set of project
 

measures which will justify the time and effort involved in detailed
 

project design and feasibility analysis. Methods which can facilitate
 

preliminary project formulation and evaluation as well as final
 

IsI, 'Io do ti i tit-o m"utll il tit11 t hl romaa ii 4t' plpt rw tit Ili to 

111 1I l, 
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CHAPTER III
 

PROJECT AREA BASE LINE STUDIES 

A. Discussion 

Once project alternatives have been identified which on the 

basis of a course screen assessment appear to have potential for 

improving the conditions found within a (priority) area, the tasks 

which remain are to flesh out the preliminary project design, Identify 

with precision project benefits and costs, and verify project desira

bility through detaileu feasibility analysis. In this Chapter proce

dures are outlined for generating the background information necessary 

for detailed project design and for establishing a baseline from 

which to measure expected project Impacts. The chapters that follow 

t'eoum upon enumeration and evaluation of project benefits and couts. 

Thie baseline study involves an intensive examination of the pro

ject area and making forecasts of future conditions in the area as 

they are expected to be in the absence of each of the tentative pro-

Jects previously identified. Particular attention should be given in 

the study to ti... expected demand mid supply of potential project out
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puts, and farm cropping/livestock production patterns without the pro

posed project. Marketing studies must therefore be carried out to as

certain the saleability of project produced output and farm budgets 

must be prepared (based upon expected enterprise operations and prices
 

of inputs and outputs) in order to bring to light the trend of economic 

conditions in the area. Finally, an estimate of general conditions (e.g., 

income distribution, employment, health and sanitary conditions) as 

they currently exist and as they are expected to be in the future 

should be prepared. 

B. Survey of the Project Area
 

The purpose of this detailed survey is to establish current physical
 

and socio-economic conditions in the project area. It serves as the 

base from which detai'ied project design procedes and from which 

changes brought about by the project can be measured. Using the pre

liminary investigations previously carried out all necessary surveys, 

questionnaires, and other investigations must be completed to ssemble 

rtit cltot Itnformst Ion about the area and it's problem to adequately 

describe the following factors:
 

1. Project Location
 

2. Natural Resources of the Area
 

i. Climate
 
ii. Topography
 

iii. Geology 
iv. Soils
 
v. Soil Survey and Land Classifications
 

vi. 11Ydrooy and Water Supplies 
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3. 	 Land Use and Agricultural Patterns 

i. 	 Land Distribution and Tenure 
Cropping Patterns in Relation to Social Capabilityii. 

iii. Livestock 
iv. Technology in Use 

v. 	 Farm Management Practices 
vi. Markets 

4. 	 Water Resource Development 

L. Stxuctural Works
 
ii. Usage Patterns 

iii. Water Law 
iv. Water Rights and Ownership 

5. 	Human Resources
 

i. Population Characteristics
 
ii. Education
 

iii. Employment
 
iv. Income and Income Distribution 
v. 	Health and Wellbeing
 

6. 	Area Infrastructure
 

i. Marketing and Processing Facilities
 

ii. Transportation and Storage Facilities
 

iii. Cooperatives and Farmers Associations
 

iv. Availability of Farm Inputs
 

v. 	Availability of Improved Technology
 

vi. Availability and Terms of Farm Credit
 

vii. Prices Received by Farmers
 

viii. Research, Extension, and Training Facilities
 

ix. (;overniont Programs and Policies
 

x. 	 E'xpatrint Donor Aid Programs 

7. 	Economic Conditions in Area 

i. Level and Composition of Agricultural Output
 

ii. Level and Patterns of Individual Consumption
 

iii. 	Surveys and Investment
 
Iv. Trade Patterns
 
v. 	 Shnre of Export Markets 
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8. Specification of Project Ralewut Problems 

i. Area Problem 
i.i Developmntal Potentials
 

iii, Obstacles to Development
 
iv. Current Developmental Programs 
v. Need for Proposed Project 

Analysis of survey data will indicate concrete developmntal poslbi

lities by reinforcing, or refuting, directions brought to 1J41t In 

the preliminary stages of project preparation. The data should be auf

actificiently accurate for the analyst to confine his project design 

vity to one project at a time. Once a single project proposal has boom 

thoroughly examine (as outlined below) the analyst will return to this 

point and prepare and evaluate a second, and third alternative, and so 

or until the list of poo:ibilities is exhausted. 

C. Commodity Demand Analysis 

Following the area survty which focuses upon general conditions 

the next step in project planning involves preparation of precise 

cOmMOdity demand projections and marketing studies for each of the pro

ductn to be produced by the tentattive project, or the developmntal 

program whatever it may be, which is under examination. The ultmate 

purpose of demand, supply, and market~ng studies (outlined here and 

i Section 1) and E) is to establish the saleability of project outputs. 

In order to do that it is necessary to first project the future demad" 

for each project product.
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Demand project ions for both the short-run and long-rup mst bo 

prepared. This requires that the specific mrket which exists for 

project output must be identified. The output from agricultural pro-

JecLs will be sold in one or more of the following types of mrketst 

(1) a nation&% market, (2) a local or regional mrket, and (3) esport 

markets. 

In projecting the quantity of goods which may be sold by project 

participants two basic calculations are required irrespective of 

-which market(s) (national, local or export) are involved. First, it Is 

necessary to determine the total demand for each good during each 

year of the planning horizon. Second, the share of total deimod which 

can be serviced by the project must be identified. 

The specific procedures for projecting market demand will dif

fer dependinp upon whether the goods in question are 
consumer goods
 

or industrial materials.
 

The total demand over time for consumer goods is a function of 

chnngeo In economic and social variables such as population* incom,, 

pricen (of the goods in question am well as of substftnmte and comple

montary goods), tastes and preferences of consumra, and urbaa"isetion. 

Stne industrial outputs are intermediate goods to be tilived in pro

duction, the demnnd for Industrial cEmmodities IA a "derived demmd" 

related to the projected output of industrial sectors or firms as well 

as to input prices. Technological relationships such as nput-output 
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ratios and the specification of the production function (in tern 

of input substitution) are also important factors in projecting
 

industrial demand for agricultural inputs.
 

Projecting the potential market share for the project 
on the
 

other hand requires data about market conditions in addition 
to com

markets

modity consumption data. For products destined for national 

marketing shares are calculated by comparing the projected 
national 

the supply deficit 
demand with projected national production (supply). 

being the marketing potential of the project. Whenever the commodity
 

the expected imports
in question is imported from foreign sources 


over the planning horizon should be added to projected 
domestic supply
 

When
to arrive at total national supply without the project in place.-


limited to a local or regional market, potenever project outputs are 


tial market share is based upon the projected demand for the relevant
 

area less the expected production of supplies for that market. 
In a
 

similar fashion, the export potential of the-project 
is determined by
 

the differerce between import demands and the expected 
supply from ex

consumer goods and intermodiate goods
polting coutries. Thus for both 


required for each of the relevant

de1wmtid nttd supply vntimntes are 

markets.
 

1/ A critical element in projecting imports during the future is the 
it relates to foreign traderelationship between public policy as 


and international agreements and how these are likely to 
evolve
 

as well as the ability to substitute domestic .productioir
over time, 

for foreign imports.
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In the following material procedures for calculating the necessary 

expected demand relationships are outlined. Supply projections are 

covered In Section D. 

1. Market Demand: Consumer Goods 

Economic theory tells us that the principal factors which deter

mine the quantity purchased of a consumer good are: 

(1) the price of the good
 

(2) the price of substitute and complementary goods
 

(3) the size of the consumer population
 

(4) the level of consumer income
 

(5) tastes and preferences of consumers for the good
 

(6) the time period over which consumption is forecast
 

Let us examine the relationship betweer. these variables and demand 

more closely. 

Prices Variables
 

In the short rim, for example from year to year, changes In the 

real price of a commodity may have important impacts upon the quantity 

which will be purchased. The relationship between a given chAngs in
 

the real price level and the resulting change in the quantity demanded 

may be specified by the price elasticity of demand. Price elasticity 

of demand is defined as follows: 
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Q

Zp a = P

a 
a =r
 

E a - M QaW -Pa / Q 
aa
 

P 
a 

where: 

Epa - price elasticity of demand for commodity (a) 

M the change in the quantity demanded of coomkodity (a)
AQa 


commodity (a)
Qa M the quantity demanded of 

Apa - the change in the price of commodity (a) 

Pa = the price of commodity (a) 

thus measures the percent change in quantity demandedPrice elasticity 

respon
following a given percentage change in price and indicates the 

the good. For example,sivenesa of demand to changes in the price of 

-5, then we can say that 1 percent reduction in price willif E p
 

result in a .5 percent increase in the quantity demanded. A 10 percent
 

prier, routction will lead to a 5 percent Increase in quantity taken, By 

knowNig the price elasticity of demand we cancalculate the expected
 

chanps in the quantity taken following a given price change.2/
 

2/ In utilizing this relationship care must be taken to be sure that all 

other variables which affect consumer demand (i.e. items 2-6 p.4)
 
more occur,' these factorsremain constant. Whenever than price changes 

must also be taken into account (See page 55.) Also, different values 

for price elasticity may result depending up on the size of the per
the method of calculation. For a
centage change in price as well as 


,;ood treatment of the concept of elasticity see Ferguson. C..,
 
1"niw."- Cik;cy. Xrw LLii1 1972. 
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For most commodities (i.e., normal goods) a reduction in price 

will lead to an increase in quantity taken, and vice-versa for price 

increases. However, price decreases (increases) do not always lead to 

decreases (increases) in the total revenue (P • Q) received by producers. 

The latter is true because changes in the price may be offset by the 

resulting change in the volume of the product purchased. The price 

elasticity coefficient will also indicate the dirertion of the change 

in total revenue following changes in commodity price. 

For example, a decrease in price will have the following effect 

upon total revenue (TR) depending upon the absolute value of Ep 

if E >p 1 then total revenue (TR) increases 

if Ep ( 1 then total revenue (TR) decreases 

Given the same values for Ep, an increase in price will have the opposite 

effect on total revenue. If Ep a 1 total revenue is at a maximum and 

changes in price in either direction will decrease total revenue. 

For prolect evaluation purposes, knowledge of the price elasticity 

or domnmd1Ii im)ortalt for two reasonn: (1) whenever the proposed pro

ject output is large enough to alter the market price of a commodity. the 

price change and the change in the revenue must be computed Un order to deter

mine the value of the resulting output; (2) whenever the price of project 

output changes relative to other commodities in the market (generally a 

long-run phenomena) the new prices must be determined and utilized in
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computing long run product value. However, whenever relative prices 

can be assumed to remain constant and uninfluenced by the project
 

price elasticity of demand will not be important in computing demand
 

projections.3 / Under this assumption the change inprice (AP) is zero,
 

hence price elasticity (E p) is equal to zero and drops out of the
 

equation for calculating future price and quantity. 

If for any reason the reported price levelduring the base period(s) 

utilized are not representative of the market prices actually paid by
 

consumers an adjustment to those prices and resulting consumption should 

be made using price elasticity of the commoditieg involved. For example, 

if prices must be increased by lO and the Ep w -. 5 thef- the volime ad

justment is found by multiplying the price elasticity coefficient by 

the adjustment factor,'e.g. 

Volume Advustment Coefficient = (-.5)(.10) a -. 05 

Estimation of price elasticities fails outside the scope of project 

preparation and evaluation. Such data should be published by a central
 

:-)T1h ttc'M iTJtIlnces will be to that relativef it sfe assume prices
for goods and services will remain relativly stable over long period@ 
of time. The effects of inflation, for example, are felt throughout 
an economy and for practical purposes may be assumed to have the same 
impact on all prices; hence the relative price of any good compared 
to another will be the same. Cyclical high's and low's on the other 
hand will tend to cancel each other out so that a mean price trend is 
adequate. Both inflationary trends and cyclical ups and downs are very
difficult to predict with confidence over long planning horizons and 
the accuracy obtainable rarely justifies the effort required in fore
civiting these phenoma. To the extent that one can be sure that a signi
ficant change in prices of project input and outputs relative to other 
COMMoitles will take place they of course should be taken into account. 



-48

statistical unit within the GOT (SP0) capable of carryinj out the de

tailed econometric analysis for general use by all planning groups. 

For consistency in such basic data, it is Important that the various 

groups which require price elasticity data do not construct their wn, 

but rely on official estimates as prepared by the responsible erts. 

A second price variable of importance is the price of comodities 

which may be close substitutes for, or complementary goods In con

sumption to, the specific items to be produced by the project. If sub

stitute commodities exist their prices may effect the quntity-demanded 

of the project output. For example, if the price of margarine become 

high relative to the price of butter, consumers may shift their purchases 

to butter, and vice versa if butter becomes more expensive relative to 

margarine. Complementary goods are. those such as cea and sugar which 

are jointly consumed. For these goods a rise in the price of one will 

not only reduce its consumption but that of the complementary good as 

well since one is not consumed without the other. his relationship Is 

known as the cross price elasticity of demand and may be expressed as 

follows: 

bCEpa a A / Qb /AP P a mAQb/APa . Pa/Qa 

where: 
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b 

CE b the cross price elasticity of demmd for co-oditles(a) and (b) 

Qb a the qumtity demanded of commodity (b)
 

& Qb w the change in the quantity demanded of commodity (b)
 

Pa a the change in the price of commodity (a)
 

Pa a thq price of commodity (a)
 

Using the previous example, if CEb .5 then a 1 percent change inpa 
the price of commodity (a) (margarine), all other factors remaining un

changed, will result in a .5 percent change in quantity demanded of 

commodity (b) (butter). With substitutes, cross elasticiti vill be 

positive, an increase in the price of margerine. (i.e., APa is posi

tive) will increase the quantity demanded of comodity (b) ( Qb is also 

positive) while for complements the relationship Is negative since the 

price/quantity variables change in opposite directions. 

As before, cross price elasticities should be made available by
 

a central source having authority to prepare official government 

estimates. 

Onet' agaitn, a long so relative price ratios do not change, use 

crossof the elasticity coefficient is unnecessary in forecasting future 

demand in project outputs.
 

The Population Variable
 

The growth of population and changes in its age distribution are 

two fudamental and very important parameters for estimating the future 
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demand for food. Population characteristics also influence the lahnr 

fUrce and hence hold important implications for economic growth in 
general and for the demand for industrial agricultural comodities. 

In computing demand projections, separate estimates must be prepared 

for urban and;rural population growth, and for different age and sex 
categories depending upon the specific commodity and market in question. 

For example, children consume different kinds and amounts of food then 
do adults and therefnre separate consumption patterns will need to be 
developed for each group. Similarly, different consumption patterns
 

may exist for different sex-age distributions of the population. 

Population information should be published annually by a central
 

agency responsible for such studies and these should be utilized by
 

the project analyst.
 

The Income Varable
 

The quantity of any consumer good which will be purchased during 

a period of time is directly related to consumer income. For purposes 
of estimating future consumption of agricultural goods it Is necessary 

to calettlata Increanna Iniper capita incom over the project planning 

time horizron and the changes in the amotint spont on various products 

(i.e., the change in demand times the price). Estimate of the expected 
change in average real income are needed for each of the separate popu

lation categories whose growth forecasts were prepared as outlined 
above. Values for the income elasticity of demand for the various in
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taken from 	official easticome dlasses for project outputs should be 

mates as prepared by the central reporting agency. 

Income elasticity of demand measures the responsiveness of con

sumer demand for a product to changes in consumer income and can be 

expressed as follows: 

AQa
 

aY Aya': ihQa /A'a - a / la 

Y,1
 

where:
 

EYa the income elasticity of commodity (a)
 

&Qa 	 the change in the quantity demanded of commodity (a) 

the quantity demanded of commodity (a)Qa 


-Y the change in average real per capita income
a 


Ya average real per capita income
 

1ya measures the percent change in demand following a given percent 

change in consumer income. As income increases the demand for (normal) 

goods will also increase; thus, Ey for normal goods will be positive. 

If Ey for a commodity is known to be 1.5, then we may say that a 1 

percent change in income will result in an increase of 1.5 per cent 

in the volume of commodity demand (providing all other determinants 

of demand remain unchanged.) A negative income elasticity mans that 

as income increases (decreases) the volume of demand for the period 

will %Ikrt' |hwI. 
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Changes in income are primarily a long-run phenomena and do not 

materially influence future demand projections for short intsivals of 

the planning horizon. The effect of income change is cumulative, how

ever, and should be calculated from the initial period through the 

final point IzV the project planning horizon. Since elasticity coeffi

cients will vary with different income levels, the analysis should 

utilize values which are applicable to the specific income groups 

which generate consumer demand. 

Consumer Tastes and Preferences 

Underlying consumer demand is a set of factors independent of
 

commodity prices, population characteristics, and income which also 

help to ,.etermine consumption patterns. These factors are generally 

referred to as consumer tastes and preferences. They reflect such 

things as easthetic or purely psychological returns from consumption, 

the desire to compete with the consumption patterns of close associates, 

and cultural differences among people. Together with price and income 

variables, tastes and preferences conveniently sun up the principal 

factors which are though to give rise to individual consumer demand 

for a commodity. 

In the markets for established consumer goods, tastes and prefe

rences are not likely to change rapidly over the time horizon involved 

this in true, the impactwith most agricultural projects. To the extent 

of these changes can be ignored in preparing forecasts of consumer 
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demand. However, when new products are being introduced into the economy, 

either by foreign imports or through thp proposed project, alterations
 

in consumer demand vis-a-vis price/income variables must be taken into
 

accoun t, 

Correction factors for changing consumer attitudes may be derived
 

from test market data whereby a comparison can be made between old and 

new consumption relations (using price, income and population variables
 

as demand determinants). Another approach would be to compare a market
 

where the "new" commodity is an established line with one where it 

is not. A problem in both situations is the difficulty of Insuring 

that the only difference between the two markets is the existonce of a 

single commodityO or a behavior relevant change, in one came and.not in 

the other, In many instances where changing tastes and preferences "cam 

be expected, choice of the correction factor becomes a judgemont deci

sion,
 

Time Period
 

The period of time for which demand forecasts ca" be prepared may 

vary from very short intervals such as individual months to very long 

range planning horizons of 50 years or longer. For project planning 

purposes what is required is an estimate of annual consumer "demands 

spanning some appropriate long run period. The length of the planning,
 

period will depend upon the specific nature of the project and upon
 

the confidence that can be placed upon forecasts of future events. 
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While specific rules for planning horizons may not be realistic, as a 

general rule most development projects will require at least a 

20-30 year period of analysis.
 

Demand Projection Formulae 

In preparing consumer demand projection for developmental pro

jects, it is typically assumed that relative-prices of goods and
 

services in the economy will not change over the period of analysis. 

While this assumption may be quite valid in many instances, there
 

still remains the possibility that relative prices will alter; hence, 

the methods utilized to prepare market demand projections should allow 

for this fact. Income and price elasticities can be very useful in pre

paring demand projections; however, econometric studies of consumer 

demand are necessary in order to produce the elasticity coefficients. 

Lacking these the analyst will have to fall back upon point estimates of 

consumption assuming price quantity relations unchanged from the past. 

While this may not be unrealistic in some cases, in others it is very 

unlikely particularly in a developing economy wherein development It

.oI f depolndal upon tl wel a. fostern chaingos in the bnsic Input/output 

and con.aumption patterns of the past. Thus, to the fullest extent pos

sible price and income elasticity data should be utilized in making 

demand projections. This is true even when prices are administered 

because first of all the effect of alternative pricing policies upon 

consumption forecasts and project feasibility should be made available, 



and secondly, if demand functions are known for project output@ and 

changes In th pricing policy are expected in the future, the quantity 

side may still be estimated uking the elasticity values. Since econo

metric studies are becoming more and more recognized for their poten

tial value inplanning, methods using elasticity coefficients are 

described below:
 

A General Formula:
 

A cony 
 at formula for computing annual commodity demand Ia as
 

follows:
 

(11) Q = QaO (l+8)(l+EaI) (l+Eap  )l+CEb pb)(l+ta) 

where:
 

Qi estimated quantity of commodity (a) demmnleA 
in year (1)

following the base year (0) 

0 
Qa the quantity of comodity (a) consumed in the base year (0) 

g - the population growth rate per annum 

E4 M income elasticity of demand for cosodity (a) 

=M expected annual rate of growth in average per capita 
real income. 

Ea - price elasticity f demand for commodity (a) 
p
 

Pa a 
 the expected rate of change in the pr.Lce for co=WmUity
CoOJurngthe ve-Ac 

CEb  cross price elasticity of demand for cowwodittes (a) and (b)
a 

Pb * the expected rate of change In the price for commdity (b) 
during the year 

te . expected annual rate of change In demand for commodity (a) 
as a result of changes In consumer tasces zot comodity (a). 
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Formula 1.1 is 
a general formula which can be utilized for both short

run mid long-run demand forecasting. It permits estimation of total 
consumption of commodity (a) on a year by year basis, given expected 
changes in population, consumer income,, commodity prices, changes In 
consumer tastap, and the necessary price and income el'asticities, 
Whenever it is safe to assume 
that therce will be no relative price
 
changes, i.e., 
 the project itself or other factors will not change
 
the economic relationship between commodities produced through the
 
project and other goods and services, the 
two price elasticity term
 
will drop out. If tastes remain stable from year to year then the
 
last term in the foimula also drops 
out. Thus, when only population 

and income changes are expected to occur, formula 1.1 simplifies to:
 

=
(2.1) Qa Qa (l+g)(+E I) 

or 

1 0 0 Ea y)
(2.2) Qa = Qa + Qa (E I + g  a
 

fiupi, 
 the annual change in demnnd In
 

(2.) (/1 
 . QO
- -O O+ (E, I + g(2.1) 0 q0 + )0 (11+R+ 
- I-l:

E 
1)

) 10 

h,:n O r t 
 ('llge it nnntini dnmlid beconmn 

1 0' 0 
 a
(2.)a/Q 
 aQa (E"I + 8+ 8EyI)/Q,
 

-Eay I+g+8gE I
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Expressicms (1.1), (2.1) or (2.4) can be used to compute an annual
 

series of expected total market demand for a commodity by iterative
 

computations substituting the newly estimated value (Qa for example) 

for the base year thus deriving a new annual estimate 
(Q2) for the 

second year in a series (See Wor'oheet 11.1). 

Forecasting probable consumer demand becomes more complicated 

whenever price changes can be expected to occur. T.o situations ay 

be possible in developing economies such as that of Turkey where an 

active government sector exists which can establish commodity prices 

by fiat, viz., (1) future pricing policies may call for a change in 

the relative price of a project output, or (2) the project output
 

may be so large relative to the size of the market that prices are
 

reduced automatically through -any market forces which are operating. 

Both situations require that the price elasticity of demand be taken 

Into account.
 

In the case where specific prices will go into effect following 

a governmental policy decision, formula (1.1) is the appropriate one 

to use.A / The rate of change in prices (either Pa' Pb or both) can be 

calculated for the year or years over which the change is to occur 

and the Qa'H derived directly. Once again, if the price of subtitute 

4/ Caution is require whenever official price elasticities are need to
 
insure that expected price changes (also quantity changes) are per
centage-wise very small. If they are not less than, say 2-3 percent, 
then the elasticity coefficients given by the central planning unit 
may lt inappropriate for such a large change. The planner must then 
V.01'slI with tht eaponsibla official to islect the proper elasticity 
, t ti * ~ I , %%Ui m t" iht s'O0i'0it0'0 t lte**. 
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oir corIIpleiiinLary goedi Ja: not changed and if consiumer tastes and pre

ferences remain stable, the relevant price terms drop out. 

If a change in price can be expected as a result of project out

put adding to market supply, rather than because of a pricing policy 

.decision, it is Vow necessary to compute the resulting price change 

instead of the quantity change. Formula (1.1) is still appropriate; 

however, the computation will need to be modified as follows: 

Since the expected change in supply over the period is 
the sum of project output plus any other supplies, total 
market supply (0) is knowni for the itlh year while the 
rate of change in price (Pa) is not; therefore, the resulting 
impact upon prices can be found by substituting the ex

ipected total supply for Qa in (1.1) and solving the equation 
for Pa"
 

Once Pa has been determined there is sufficient information to compute 

the market value of new project output. The latter of course, is 

necessary data for determination of project benefits (See Chapters 

VI, VII, and VIII.).
 

Formula (1.1) thus provide the basIs for computing expected con

su iption of a project consumer good In th(i year followin , tih. l.1to 

yeir for which actual consumption data Is avaiiabje or allternni Ively 

the impact of predetermined outputs upon prles. It is necessary, how

ever, to know not only the growth in population for the consumer 

group in question and their average income, but also current prices, 

and income/price elasticities for each period for each level of 
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average income. When using the formulas the Income elasticity coef

ficient must be that of the income level during the base year, 

while the price elasticity coefficient must be that of the new income 

level for the year following the base year. Whenever income changes 

are very small from year to year, income and price elasticities will 

not change from one income level to another (see Appendix C for 

current income-price elasticities for Turkey). The formula should be 

utilized for each market in question. The resulting annual demand
 

projections are then combined °4.ith estimates of annual commodity 

supplies from all existing and planned sources to determine the excess
 

demand which the proposed project may serve to meet. 

2. Market Demand: Intermediate Commodities
 

Forecasting future demand for commodities which are not destinid
 

for consumer markets requires procedures that differ from those out

lined in the previous section. Intermediate comodities are goods 

which will enter some productive process as inputs to be combined 

with other factors in the formation of either another intermediate 

good or n final good for direct connumer use. Agricultural commodities 

mny be inputs to other production activities such at feed grafis, 

seed, and chemicals, or they may enter industrial production e;G., 

oil seeds, In either case the demand for agricultural intexuediatas 

is closely related to the demand for the product which they help to produce. 
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It is for this reason that the demand for intermediate inputs is often 

referred to as a "derived demand". For example, the demand for live

stock feed is partially derived from the demand for the livestock 

itself.
 

The demand for intermediate commodities may ie estimated by two 

basic methods: (1) utilization of technical coefficients (converrion
 

ratios) for the input/output relation of interest; or (2) projection
 

of a trend of input consumption over 'Ame.
 

Use of the first method re':uires first of all an estimate of the
 

quantity of the given input needed to produce a unit of the relevan:
 

output, plus a realistic estimate of the amount of the output to be
 

produced. By multiplying the conversion factor (the input per uutt oi
 

output) by the total output level, the total input required will be
 

known. For example, if it takes 200 kilos of barley feed grain to
 

produce 100 kilos of beef (live weight), and the output of beef cattle 

is 1000 head per year at an average weight of 900 kg., then the an

iiual feed requirement is 200 x 900 x 1000 r 180,000 MT. Similarly, 

gpve1 the ltiput/outpuL ratios antd feed avnilabill y, outplut may he 

compu ted. 

When appropriate technical information and output forqcasts are 

available the above procedure is straight forward. However, the use of 

constant technical relationships over the long periods of time involved 

in projecting demands tor project analysis should be done with xtreme 



-61

caution. Moreover, the constant ratio ignores the economic relation

ship between inputs and any substitution possibilities that may exist. 

With respect to the latter consideration it should be recognized that 

the choice and level uf an intermediate commodity employed is also
 

eipendent upon the relative price of those inputs, and whenever it is
 

technologically possible for alternative inputs to be utilized, intel

ligent producers will choose an input mix that is most profitable. As
 

input prices chan,-c the economically optimal input ratios per unit of
 

output may also change.
 

In dealing with these difficulties there is no easy approach to
 

take. About all that can be said is that the project analyst should
 

be aware of any Impending technological changes and economic factors
 

which will significantly alter his projections of input demands. A
 

thorough knowledge of relevant technical and economic research which
 

bears upon these problems is of paramount importance. Judgement deci

sions have to be made and the analyst must be prepared to rationalize
 

and document the basis for,his actions so that they may be readily
 

understood for very often these decisions will not be made in isolation
 

from various other factors or from the opinions of others.
 

The second approach to estimating future demand for intermediate
 

products is based upon historical trends of use. Whenever an acceptable
 

technical relationship between inputs and outputs cannot be established,
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or whenever a sufficiently acc,,.rate demand forecast for the output com

uodity is not available use of the trend approach can yield useful 

results. 

A trend projection can be made by plotting a scatter of past con

sumption of the good for individual years and fitting a curve to the
 

data. The scatter diagram should be first examined to determine obvious
 

trends during the most recent periods since these intervals may reflect
 

conditions most applicable to the forecast period of interest. This
 

is not always the case however and the analyst should be aware of
 

any untsual pricing relationship that have occurred in the past which
 

may have resulted in uncharacteristic data points. Also cyclical pat

terns occuring over a long historical series may repeat themselves
 

one or more times during the project planning horizon. In any event
 

the analyst should determine whether.a straight line or some curvilinear
 

trend line will best represent the possible course of future consump

tion.
 

Tie methods of selecting the trend line may be either visual or 

natioioent lent. Vlital trendplotting of the involves pure judgement 

regarding tue probable course of consumtion during each year based 

upon the past. Mathematical methods i.e., least-square methods employ 

formulae for minimizing the sum of all data point deviations from a 

historical trend line and extrapolating that line into the future. 

The least-squares approach will generate a mathematical equation which
 

facilitates plotting of ceonsumption for the project horizon.
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Use of the historical trend of annual consumption of ntesm

diate goods to project future consumption (by either visual or mathema

tical methods) is computationally straightforwardl however, underlying 

the approach are implicit assumptions which must be understood. Basi

cally, with this method it is assumed that the factors which have In

unchanged influenced the demand for the input in the past will remain 

which will affect the trend ofthe future. Thus, technological changes 

factorsinput/output relationships are ignored. Similarly, economic 

input ratios as well as demand for the final productwhich determine 

are assumed to remain the sine as indicated by the trend line of the 

factors (e.g., tasts and preferences)past. In addition, sociological 

for final goods Are assumed to remain constant. All these are ques

trend projection methodtionable assumiptions to make. In effect, the 

ts based upon the assumption that any changes that do occur in the 

move in opposite directions sofactors affecting input demand will 

each Qther out. To the extentthat the combined effects-will cancel 

that changes are not mutually compensating the effect of changes which
 

alter 'the relationship between time and intermediate good consumption
 

wmunt li taken Into account when projecting damand. lespite its theore

tical limitations, the trend method is useful. 

In the above material, several approaches for estimating consumer 

and intermediate demands for potential project output have been outlined
 

which employ special techniques. Other approaches which may be followed 
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are less technique oriented and more related to subjective.apsessment 

of past and future relationship. These mthods are as follows; Inter

national comparisb oef consumptiou patterns realizing that country 

consumption may follow the same trend but with a t*a lag; known 

changes in export detuald; analysis of family budget d.ta. pectror 

analysis of 'consuiiption;- use .of'official government -development targets; 

and political factors such as foreign.trade .agreements. Although, uqeful 

information tay come from a Variety of data sources, .the, basic element 

no matter whe're tie data comes from is estimation of what demand will 

be in the future. The best results may come from a comparison of the 

results obtained by several different methods. 

Worksheet II1.1. Commodity Demand Forecasts
 

Worksheet III.1 can be used to prepare forecasts of commodity 

demand and to record consumer prices for the project output. There 

shouid b6 one such worksheet 'for each commodity to be produced and 

each market which the project inay serve. 

,i1. WIIrtth,4t'I I:' iividh, it, tIwo mI41 lH 't a. Otto comprist ed of 

('4t1iuaiae (I).* (th) (t), I ho' tlunn nd (5).;il e Co I (4,) Coltunts 

(2) provide space to record hl ttoricall datn pertaining to population, 

Iticome per"cApitfa, covmmodity prices income and -price elasticities 

and comsuelan, :viz,, all thei paraters listed.in Column .(1) with 

http:listed.in
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the exception of Forecast Coeffici83tg5/ which are entered I Colum 

(5) only. Colum (3) peramits the analyst to record average annual 

per cent changes In the variables over the historical period. Pet

centage changes for shorter periods, e.g., 4 or 5 year intervals my 

be entered above the relevant annual values in Colun (2). Income 

and price elasticities and the time Interval utilized in the statis

tical study leading to the elasticity values should be given in 

Column (2). 

Columns (4)and (5)are used to record data relevant to the fore

cast period for project planning. Column (4) is used to record eted 

percentage changes in population, income, and commodity prides ovew 

the entire planning horizon. In Column (5) periodic changes for less 

than the entire horizon may be noted above the annual estimates. Income 

and price elasticities to be used in the calculation of annual future 

demand are also entered in Column (5). Additional sheets may be used, 

Tho prooodiors to fallow in completing Workshoeoa 111,1 is 

ntira.l.ghtforward given estimates of expected consumer priceek / for 

5/ 	 The Forecast Coefficient is the adjustment factor to be applied to 
the base year demand to determine probable demand in the following 
year. The coefficient is comsauted from demand elasticiti8 and popu
lation growth as shown in Formula 1.1 on p. 54 and discussed below p. 67* 

6/ 	 The ease or difficulty of preparating of appropriate annual comodity 
price forecasts depends upon the data available. If average annual 
consumer prices are published then they may be used directly in Columin 
(2). However, if monthly data Is recorded then relevant portions of 
Workalhet 111.5 can be helpful and should be used for this purpose. 
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the project commi ity Involved and also price and incom demuid slat i

cities. The min cor,#utations are (1) calculation of the forecast 

Coefficients, and (2) computing annual cohsumer demand (using the 

Forecast Coefficient) during each year of the project planning horizon. 

Completion of the Worksheet is as follows. Historical values 

for population, income, and consumer prices for urban and/or rural 

final demand and the average price are first entered on the appropriate 

lines In Co umn (2). Any pe'rcentage change values of interest are 

then recorded either in Column (2) above the absolute values being 

careful to note the time series to which the changes refer, or' they 

may be entered in Column (3) for the entire historical base period. 

Forecast values for the three variables may then be entered in Column 

(5). The historical trend plus any other known factors which will 

affect the expected future trends should form the basis for the 

estimates.
 

THe next step is to record the historical elasticity coeffi

cients on the appropriate lines in Colum (2). The time series to
 

which the elasticity values refer should be noted. Since incomes 

and tastes and preferences will tend to differ among urban and rural 

populations separate elasticities for each group may be needed. These 

values become the basis for determining the elasticities to be 

utilized in making the demand forecast. While the "forecast" elasti

cities will normally be the same as those of Column (2), there may 
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be good reason to adjust these for future periods because of known 

factors which will change consumption patterns. In any event, the 

elasticities to be used in calculating the demand forecasts for
 

future periods should be recorded in Column (5).
 

Using the expected annual percent change in population, per 

capita income and the expected change. in annual price (all. taken 

from either Column 4 if the changes are uniform throughout the fore

cast period, or from periodic changes noted in Column 5), plus price 

and income elasticities, the Forecast Coefficient for each segment 

of demand (urban and rural) is then computed. Formula 1.1 shown on
 

page 55 is used to compute the Coefficient. To illustrate the cal

culation if wc ignore cross-elasticities and changes in consumer 

tastes Formula 1.1 becomes
 

If 

R a annual population growth * 4.5 percent 

Ely income elasticity a .2 

I * annual per capita income chanRe a 2 percant
 

E; price elasticity - -.5
 

PLA annual price increase a 3 percent
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then equation (2.5) becomes
 

(2.6) 

1 
Qa 

0 
a Qo (l+.045)(1+(.2)(.02)(1+(-.5)(.03)) 

Qa =-Qo (1+.045)(1+.004)(1..o15) 

1 0 

a Qa (1.0334)
 

Thus the new expected consumption demand in year I folloving the 

base year 0 is 1.0334 times the base year consumption. The value 

1.0334 is the Forecast Coefficient. If, for example, .5 million tons 

of the commodity were taken in year 0 (the last year of the historical 

basis) then expected consumption in year 1 of the forecast period fol

lowing income rhanges, population changes, and pr-.ce changes as shom 

above, would be 

.5 (1.0334) = .51670 million tons 

The resulting value is then entered as the forecasted demand for the 

initial year in the project planning horizon. This value in turn becomes 

the base year for computing the forecanted consumption in the second 

year of the planning horizon, and so on through the entire forecast 

period Whenever price, income and population changes vary in magni

tude during the forecast period new Forecast Coefficients will need
 

to be computed for those years. 

It should be noted that if relative consumer prices are not ex

pected to change then Pa may considered to be zero, even though the 
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actual forecast values shown in Column 5 reflect a change from year 

to year. When this occurs the last term in equation (2.3) drops
 

out* 

The fina, step in completing Worksheet 111.1 is miming the 

for the comannual consumption forecasts to yield the total demand 

modity in the particular market analyzee. When several markets exist 

for one commodity a recap sheet will be needed to combine the indlyL

dual market forecasts into one estimate of the total €comodity doemad. 

D. Commodity Supply Analysis 

In order to determine the economic potential of the proposed 

project it is necessary to make a comparisoa between the estimates 

of commodity demand prepared in Part C, and estimates of the likely 

supply of those commodities coming from various sources during the 

life of the project. The difference between projected demand and 

projected supply represents the quantity which could be sold by pro-

Joet participants under favora lo conditions. In thils section sug

itested methods for projecting commodity supply are outlined. 

1. Supply: National Harkets 

The supply of agricultural goodi destined for national mrkets 

may come from two sources: (1) domestic production and (2) foreign 

Imports. Therefore, projections are required for each source. 
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Domstic Product$, should be estimated on a province (or geo

graphic area) bais and the results totaled for all provinces or 

areas for each year of the proposed project's life. Estimates of 

crop production require nformation as to probable area planted .and 

expected yield. The historical trend s important for both but due 

regard must be given to possible future changes which viU ,affect the 

amount of land sown in each crop and the per decare yield. For live

stock products, the expected number of producing animals and yield 

per animal are required. Similarly, for other agricultural commodi

ties output is a function of yield per unit multiplied by the anti

cipated number of producing units. Hovever, the list of variables 

both cases is large and includes socio-econouic factor. as vell as 

technological considerations. The project analyst must therefore 

take into consideration changes in land use patterns, the develop

ment of new agricultural lands, the potential affect of price poli

cies, adoption of new seed varieties, agronomic practices, rnd devel

opment programs in preparing these estimates. 

For agricultural commodities produced through commercial or In

dustrial processes, e.g., fertilizer, feed, and certain other farm 

supplies, estimates of supply must be tied to forecasts of raw mater

ial supplies and expected plant capacity. Once again historical trends 

provide the basic starting point for preparing these estimates, but 

expected or potential future changes in relevant variable should be 
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assessed carefully. New sources of raw materials and opportnities
 

for plant development must be considered.
 

Estimation of the 	annual volume of foreign imports can be (par
tially) based upon the trend of past imports; however, foreign policy
 

with respect to international trade agreements, international economic 
and 	political conditions which may affect imports, the affect of
 
balance of payments, and the changes in import requirements as Turkish 
productive capacity changes will nave to be taken into account. As 
domestic demand for agricultural products grows decisions will have to
 
be made by the planner as to the share of the total demand which will 

come from imports. 

2. Supply: Local Markets 

The procedure for estimating supply potentials for local markets
 
is in general the same as for estimating national supplies. An impor
tant difference, however, is that the sources of supply for each 

market must first be identified and then projections established 

for those specific areas. Three factors must be kept In mind in pre

paring area projections: 

(1) 	 the productive potential of the 	area and the cost 
of production
 

(2)ar a location vis-a-vis the market and transport
 
costs
 

extent
(3) 	 the of market organization and the share

of the market enjoyed by the area.
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Supply potentials rest upon size of productive area and yield date. 

Costs are based upon productive efficiency, capacity, and pricing 

Information for necessary inputs. Comparative advantages in produc

tion for areas must be weighed against lcational disadvantages and 

marketing capabLities. 

Total area supply is then calculatad on the basis of the volume 

of commodities likely to enter the local market from each area. The 

cost of production plus transportation must be compared to estimates 

of probable consumer prices to determine the quantity which can be 

expeted to be available at the local markets. Thus, the competitive 

position of each local supply source will determine the extent to 

which that area services the local demand. 

', Supply: Export Markets 

Projecting foreign country export potentials rests upon an 

analysis of foreign domestic production expectAtions and probable 

importation from other exporting countries. The difference between 

domestic demand and domestic production plus copatitor exports re

presents a supply deficit (surplus) which may be met by Turkish ax

ports. As before, economic conditions In world markets and chaqges 

In productive capacities and trade policies world wide can strongly 

influence the foreign supply for any countrT. Hance, estimation of 

this supply potential is not always based upon hard data. Nevelths
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less estimates for traditional markets where Turkey enjoys an actual 

are(or as yet utdeveloped) comparative &Advantage can be made which 

helpful for planning purposes. 

In preparing estimates of foreign supplies the azalyst will find 

it necessary to work on a country by country basis assessing the 

relative comparative advantage in production and transport for each 

country supplying the vrious export markets. Also, tbhe emphasis 

given to developing foreign markets for potential supplies by each 

exporting country, including Turkish marketing programs should be 

evaluated. The results should be a forecast of expected exports
 

(supplies) moving into the various e::port markets. Worksheet 111.2 

can facilitate making these forecasts. 

Workoheet 111.2 Comiodiuy Supply Forecasts 

The Worksheet to be used for preparing estimates of commodity 

supplies entering the various markets prior to completion of the 

project under consideration is similar to Worksheet 111.1 in that 

two basic sections are provided, one relating to historical produc

tion patterns Cola. (2)and (3)and the other pertaining to produc

tion forecasts, Colo. (4) and (5). The data recorded In Column 2 

for each source of supply listed in Column (1) are to be used as 

b.asic information for p:rparation of the expected future trend of 

supplies from these areas, plus any now sources of supply expected 

lit tiopt Otto m'ket In the future. 
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Column (3) is to be used to enter notes regarding percentage 

and/or a&solute value changes In historical production from year
 

to year. As with Worksheet III.1, space should be reserved above
 

each line of actual yearly output for recording additional data con

cerning periodic fluctuations and trends in output. For example, the 

percentage change in annual output for the 5 year intervals 1965-1969 

and 1970-1974 may be shown above ':he annual changes for those in

tervals. 

Column (4) should provide space to enter notes or other informa

tion which will be used to compute the forecasted annual production 

from each supply so ie.The historical pattern of production plus 

any other known factors which will influence future output will
 

determine the forecast values. As an example, the expected rate of
 

average annual change in
area supply for the entire planning horizon
 

may be recorded on each line in Col. (4)while periodic trends for
 

intervals of time within the horizon may be written above the relevant
 

line in Col. (M.
 

Columns (3)and (4)supplemented by appropriate entries in Cola
 

(2)and (5) therefore provide space for recording relevant informa

tion for assessing historical output patterns and making explicit 

the basis for calculating expected output. Once the forecasted values 

have been obtained and entered on the correct line in Column (5) they 
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are umumed to provide the estimated total supply entering the matket 

in the absence of the proposed project. 

E. Marketing Potentials 

arketing potentials should reflect the volume of agricultural 

goods which the proposed project through its participants could poten

tially sell, and the probable comodity prices which can be expected 

to %btain for each year of the project's life. 

Fur each of three basic types of markets the sales potentials of 

the project are calculated similarly. The first step Is to dotermine 

vhich market, or markets, the project will serve. The next step, Is
 

to calculate the difference between market demand and thGJ supplies 

which can be expected to flow to.. that market from other sourceis. 

The balance represents the amount which could be marketcd by thd 

proposed project. If demand volume for each year of the project horizon 

exceeds expected supplies, then the deficit could be provided by the 

project. If there Is a supply surplus than the marketing potential 

for a now project is n.aexistent, 

In preparing estimates of marketing potentials considerable 

stress must be placed upon the effect of commodity prices and costs of 

production upon annual demand and supply. Just as changes in the 

factors which affect demand will affect annual volume of demad, cost 

changes will affect the amount supplied by the various producing enti
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ties. Thus, the marketing potential of a project depends upo relative 

prices in the markets for outputs and for Inputs,. Also, If a new pro

ject can enjoy a cost of praduction and/or a transportation advantage 
over its competitors then it 	 may displace an e•isting supplir./ 

Worksheet 111.3 Commodity Marketing Potentials 

Worksheet 111.3 provides the necessary format for estimating the 
total quantity of the commodity which could be sold in all markeu 

on a year by year basis. Total market demand detirmined in Worksheet 

II1.1 (plus summaries for all markets) and total expected supply from 
Worksheet 111.2 In the absence of the proposed project are entered VU 

lines I and II of Worksheet 111.3. 

The difference between forecasted demand and forecasted supply 

represents either a supply or demand deficit. A demand deficit mane
 

that potential exists for sale of project output. The precise volume 

of that potential may be computed by either hsumng an annual 

marketing quota which will be assigned to the project nr through 

the ufe or an estimated percentaRe shere of the market. The latter 

may be based upon historical market shares.
 

7/ 	Whenever commodity prices are regulated In the econouyp cost of production transportation advantages f a new project may n6t be permitted to appear in 	 prices. It should be of 	 Interest however, to pointout any possible consumer and industry wide advantages of loweringth-3peg#ed market price. We are of course referring to the importantprice elasticity coefficient of 	demand. 
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At this point the analyst will have to determio the approxi

mate commodity output whtch the project can produce and comare that 

,mount with the supply deficit. If the project output will be suff i

ci,-nt to satisfy the forecasted demand gap then the expected cnsumer
 

prices as estajuated in Worksheet ITI.1 should remain valid. However, 

if even after the full output potential of the project Is reached a 

supply deficit can be expected in any period then there will be pres

sure-for the market price to rise and exceed the previous estimates. 

In this case it will be necessary to go bactk to Workeheet 111.1 and 

recompute the commodity price estimates using equation (2.5). Since
 

the quantity taken in the initial year (and thereafter) must be equ.& 

to the total forecasted supply, both Q2 and Q1 (where Qa is equal to
 

all supply Including project.output), population growth, income
 

change, and elasticities are known, the equation can be solved for
 

Pa which is the annual change in price. If Pa is not allowed to change
 

because of government pricing policies, the recomputation should still
 

be carried out in order to show how revenues would change if market
 

forces were free to operate, and also how farmgate prices received
 

(nftur deduction of marketing costs and margins) might differ.
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Worksheet 111.4 Monthly Narketin& Potentials 

Once the forecast of potential annual project sales and output 

has been prepared (Worksheet 111.3) for the entire planning horizon, 

there remainsthe task of converting annual sales into a monthly 

estimate. This is important because we must coordinate produciet
 

and storage capabilities with the time occurance of consumer demand. 

If there is a discrepancy between the periods of production and the 

periods of condumption, then storage facilities must be made avail

able if possibla. 

Worksheet 111.4 is completed by entering the historical consuop

tion figures by month for the chosen base period in Col. 2. These 

are then sunmmed horizontally to yield total consumption over the 

base period for each month (Col. 3). Total consumption is then divided 

by the number of months in the base period to yield average consump

tion each month during the base period (Col. 4).. knthly comesuption 

is also summed vertically to give annual total eoaumption. The
 

nvern~e annual consumption (last line, Col. 4) is calculated by 

tot, Llin8 the annual values (Col. 3) and dividing by the number of 

ycnrs 1aIthe historical period. The monthly values in Column 4 are 

then divided by the average annual figure for the total base period 

to yield the average monthly marketing potential as a percent of 

average annual total market consumption (Col. 5). 
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The forecasted annual market potentials from Worksheet 111.3
 

are now entered In Column 6 on the bottom line for total annual 

forecast potential. These values are then multiplied by the monthly
 

percentages of Column 5 to generate expected monthly marketing poten

tial which J# then recorded on the appropriate monthly line, under 

Forecast Period. 

There is a Worksheet 111.4 for each of the project product lines. 

The estimates of monthly sales potential as computed above are thus 

based upon the historical monthly share of total sales. Any known 

factors, such as future import policies, construction of product
 

storage facilities, etc., which may come into play and alter the
 

future timing of monthly demands should be taken into consideration 

and adjustment made to the forecast values of Column 6.
 

In part F. to follow the detailed production plan ior the pro

ject will be prepared. The monthly production/harvest schedule may
 

then be compared to the annual patterns of demand to determine the
 

neod for additional storage improved marketing facilities. If new
 

facilities become part of the project their capital costs and annual
 

operating charges are then computed and included in the analysis
 

(see pp. 138-147).
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Worksheet .115 Project Comnodity Prices Received by Produc2Ler 

Worksheet -II.5 is designed to facilitate preparation of prices 

to be received by producers for the forecasts period. Historical 

price data may be either farm gate prices (those received by the 

producer), wholesale prices, or retail prices. The choice will 

depend largely upon the price series data available and the market 

inwhich the commodihy is sold by the project participant. Whenever 

prices other than those received directly by the farm producer are 

used they must be adjusted downward to reflact the costs of marketing 

and processing. Methods for preparing estimates of marketing costs 

are outlined below in material dealing w,,th Worksheets 111.6-111.9. 

If farm prices are utilized here,, then the remaining portions of this 

Section may be skipped.
 

The wcrksheet is filled out in the following way. First the price 

series data with which the analyst must work is identified in the
 

appropriate space at the top of the worksheet. The data, an Indicated
 

may ho farm ga'o pricea, wholesale, or the retail consumer prica 

utilized in Workoiheet 111.1. Then, the historical monthly prices are 

recorded in Col. (2), ,and the average annual price calculated for each 

year. The monthly averages and monthly averages.as a percent of the 

annual average may be recorded in Column (3).if deow.ied. If priqes 

used are farm gate prices there will be entries in Column (2) for 

only those months during which farts producers sold their product. Those 
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the peak harvest period (5) are then identified
prices occuring at 

noand entered on the line for Harvest Period Price. If there is 

storage or other marketing costs reflected in the Harvest Period 

Prices these prices are the returns accruing only to the farm pro

ducer and the ifactors utilized In actually producing tie product 

and become the basis for computing net revenues received by those 

producers. If on the other hand the Harvest Period Price is a whole

sale or retail price, or includes any marketing costs incurred by 

the farmer, then all marketing costs (storage, transportation, adver

are entered on the line labelled Marketingtising, marke-ups, etc.) 


Margins. Margins are then subtracted from the Harvest Pericd Price
 

to yield the net prices received by producers. The latter values can 

be recorded on the appropriate line in Col. (2). Annual marketing. 

costs are to be computed using Worksheet 1I-.6. 

In Column (3), in the lower section of the Worksheet simple 

averages and any percentages desired may be entered. Column (4) pro

vides space for recording additional calculations, e.g., percentages
 

such as the average percent difference between harvest period price 

and the yearly average, the marketing margin as an average percent 

of harvest price, and the average price received by farmers as an 

percent of the average annual price.
 

Analysis of the price relationships of the historical period
 

(vlk9 ttho% fort tho forocasted prices for the planning horizon. 
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If the only price series data available is retail consumer prices 

then the forecast values entered in Column (5) should be the same 

as those utilized in Worksheet II.I. Otherwise wholesale, or farm 

gate prices will be estimated. Since it is unlikely that annual retail 

or wholesale price as usually reported averages will be the same as. 

harvest period prices an adjustment factor will be needed.. This 

factor can be calculated (as mentioned regarding Column (4) of the 

Worksheet) as the ratio of historical average yearly price to average
 

historical Harvest Period Price. As before expected marketing margins 

derived as a percent of harvest price (Col. 4) must be subtracted to 

yield expected farm gate prices. The whole process is simplified if 

original historical data are farm gate prices to begin with for then 

all that is required is to estimate the future prices directly. 

It is to be remembered that in preparing price forecasts no at

tempt should be made to build in either a seasonal fluctuation or a 

periodic cyclical rise and fall in annual average prices. Seasonal 

lfCtctLntions refloct by and large variation due to supply and storage 

i.dequacies and high off-season prices do not reflect productivity 

of the farmer and the value of the goods since the added return is 

really to storage capabilities and supply restrictions. Cyclical 

variations in harvest price are very difficult to predict with any 

accuracy and, hence, will probably not justify the effort required to 

prepare them. Moreover, cyclical high's and low's will tend to cancell 
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each other out. An Inflationary trend should likewise not be built 

in since what is important In project analysis Is that relative 

prices change be accounted for and not changes whereby all prices
 

are more or less equally affecLed as they are with inflation. Thus,
 

the price valzes utilized should be thought of as 'real prices'. 

Worksheet 111.6 and 111.7 Marketing Costs-

The marketing of project output may give rise to costs which
 

need to be taken into account when computing gross returns to pro

ducers. Workshee:: 111.6 is designed to facilitate computation of
 

these project costs.
 

Space is provided in Column (1) for listing each of the activi

ties involved in moving project output from the farm to the consuming 

market. Four main activities have been entered - processing, trans

portation, storage and merchandizing, but others may be listed as needed. 

Subcategories of these main functions and individual componentp of 

each activity should be listed separately in Column (1). 

In columns (2) and (3) basic descriptive information about each 

marketing activity should be recorded. Coluun (4) is designed to pro

vide space for additional notes and comments pertaining to each activity. 

More than one line should be utilized if necessary to adequately describe 

tho marketing activity and any facts relevant for computing the unit 

Vt',t nf project output. in Column (5) the cost 9,er unit ishndlitill 



_ _ _ _ 

orksheet I. 5 Project Commodity Prices Reoleved By Producers 
Project Commodi, . . Price Date 

1) (2) (3) () Cs) 

Historioal 'Aa-UA Percentages OtLer Tcrecast Pericd 
Xontbe 

-
Calcul a ti c r - -

1" 2 3 4 5 6 7 &. 9 10 Total Ave. % of 1 a t " -19 10 
- - - Totil 

L 

----
p 

r 
- ---

R 

-__..-I- -
U 
92-

-

__± 
I 

r 
, t -

I 
-

_ 

_ 

J ;'- - - - 4 - -

Pr I. P D I, 

_____________ _____________ 

_ _ _ _ _ _ _ _ _ _ _ _ 

r -- - - -- ---- ---- ---- --

__ __I __ __ 

- - - - --"__ - - - - - _ _ __ _ _ I i i i I 

-92



Worksbast 111.5 
Projt 

Project Commodity Prices Reciewod By Prodcoern (Cont') 

Commodity Price Date 

(0 

I1 1. 1 14 15 

(2) 

Forecast Period 

16 1 7 ld 19 20 21 2? 23 24 25 26 1 7 28 29 30 311 32 I 

xarcnh 

"De.co-mber. 

(TotalJ) 

Average Price For -fear 

_ _ _ _ _ _ _ 

Pricesb R c a e c-.e 

_ _ - -

-t 

- -

-P 

- - -

-

-

-

- -

-

- -

-

- - -

-

-

-

--

-

- -

O-

--

- - - -

-

-

-

-

-

- -

-

-

-

-

-

-

-

-

-

- -

- --

- -

-

-

,-93



-94

recorded. Each cost estate should be tied to the series of fore

casts years for which it applies and sub-columns within Column (5) 

may be used if required. 

Totai unit costs for all activities associated with the parti

cular market under examination are derived by suuation of the value* 

entered in Column 5. A separate worksheet must be prepared for each 

potential market for each project product line. Worksheet 111.7 can 

be used to aggregate all marketing costs into a single annual figure. 

These costs will then be utilized in Worksheet 111.5 to compute net 

returns per unit in the various markets. 

In some situations marketing facilities for certain markets may 

be nonexistant..Whenever this is true, the entry "none" should be 

made in Colum (2) of Worksheet 111.6. A follow up analysis will
 

then be made (Chapter IV.) to determine the cost of constructing new
 

facilities to service that market. 

F. Land Use and Production Without the Project 

A Cndamental principal in project analysis is that project im

pacts with the project should be computed net of what can be expected 

without the project. For example, it is the increase in beneficiary 

net income created only by the project that is a project benefit and 

not the entire income that participants may receive as a resu)t of 
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the project, nor is it necessarily the added income which they are
 

earning after the project has been carried out.-/
 

Project impacts may be many and varied depending upon the type
 

of project, its.size, the area inwhich it is located, and the time
 

horizon considered 1iithe planning period. Many such impacts will be
 

.conomic ones, while others may represent qualitative changes In 

standards of living. No matter what impacts isconsidered, the starting
 

point for analysis is an estimate of the conditions expected without
 

the project. These values must be compared with estimates of the con

oitions expected to derive from the project. The difference between
 

these estimates becomes the change induced by the project.
 

In this section estimates are to be iiade as to the basic farm 

enterprise combinations, yields, costs of.production, and expected
 

revenues for direct project farm participants. These then become the
 

basis for computing changes innet farm income for the project area.
 

Other conditions in the area, e.g., employment levels, income distri

bution among income classes and use of modern farm technology, etc.
 

t'raio required and Workshets which can facilitate the assembly of 

such information are included. 

6/ Note the use of the terms "with" and "without" the project as opposed 
to "before" and "after" the project. The former phraseology makes ,xpli
cit the need to measure impacts which arise only as a result of the pro
ject whereas the latter may include changes that have come about by the
 
time the project is in place but which may not be due to the project

itself.
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Worksheet I1.8 Land Use Without Proiect 

aBefore commencInS Worksheet 111.8 here should be completed 

detailed forecast of farming activity in the project area without the 

project. This may be an extrapolation of past croppingllivestock enter

prise activity, land use, etc., or a forecast of expected changes due to 

introduction of new technology, new institutions, and new crops or ]lve

stock breeds, etc.,.not connected with the proposed project. In most 

cases, the project area is already engaged in agricultural activity; 

hence, the forecast can be an informed judgment of future conditions based 

upon past trends and anticipated changes.
 

Worksheet 111.8 is used to summarize land use expectations wizhout
 

the project. The anticipated allocation of land of various classtfica

tions to each crop or livestock ehterprise during each year of the project's 

life is recorded. Space 10 provided for recording the amount of land de

voted to each enterprise as well as for a grand total of all enterprises
 

for each year of the forecast period. Land classifications may be based 

upon drainage slope, fertility, etc., or any other factors which will 

alter the input/yield relationships between different portions of the 

project area. The specific classifications which will cause a change
 

in basic input/output ratios may vary from project to project and area 

to area. The project planner must chose the groupings that fit the 

particular situation.
 



-100-

The values in Worksheet 111.8 are to be utilized in Worksheet 

111.9 to compute returns and costs to the farm area on a crop/live

stock enterprise basis for individual periods (years) within the
 

project time horizon. The latter values are in turn transferred to 

Wor!sheet III.10 for determination of net returns in the area without 

the project.
 

Worksheet 111.9 	 Farm Capital Investment Required Without Project 

by Area 

Worksheet 111.9 is designed for the preparation of estimates of
 

capital investment outlays which will be required by the farm and
 

related agricultural activity in the project area under conditions
 

expected to prevail in the abjence of the proposed project. In
 

Column (1) are listed the various capital expenditure items which
 

are relevant for the agricultural enterprises under considerations.
 

These items are related to the cropping patterns outlined in Work

sheet 111.8, and the farming practices which form the basis of Work

sheet III.11. Various subcategories of items may be listed as neces

sary.7 / Expected outlays in each planning year are listed under the
 

appropriate time period of Column (2).
 

7/ In economic evaluation of projects the data pertaining to investment in
 
land and other capital items may require certain adjustments to an avoid 
erroneous results. Those adjustments involve corrections to market values 
for costs to reflect the social opportunity cost of these resources. 7he 
material of Chapter VII covers this problem. Here, all investments are 
in terms of lira amounts as paid by the individual participants in the 
project. Later In Chapter VII these data will form the basic starting 
point for the analysis of project costs from the perspective of the 
economy at large. 
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Since the farming area serviced by the project may be quite large 

calcu.Atia of capital investments necebaltatea separatemd diversified, 

may be individual farm,consideration of small geographic units. Theme 

groups of villages, land types, or any other classificationvillages, 

of conventencp. 

In my event, there is a separate sheet for each unit examdned. 

These are then aggregated In Worksheat III.10 to present the total 

investment coiponent in the farm area. 

Worksheet 111.10 Total Farm Capital Investment Required Without Project 

is to one that itsWorksheet 111.10 identical the previous except 

purpose is to pull together the area estimates of Worksheet 111.9 Into 

a single investment component for the whole area affected by the pro

ject. Thus, the sub-totals for each capital item listed are transferred 

from each Worksheet III.9'to the appropriate area line in 111.10. Sum

mation of the expenditures for all hreas, for all items gives the total 

capital expenditure outlay for the whole project area. 

Once Worksheet 111.10 in completed, detailed budget data for 

are prepared in Worksheet I111.1.variable farm costs and annual revenues 

com-The s, mnary investment data from Worksheet 111.10 will later be 

bined with similar data as expected with the project to determine the 

added capital investment expected when the proposed project is carried. 

out. 
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It should be noted that the salvage value of capital items may 

be looked upon as a cash receipt at the time of disposal and " such 

can be entered in Worksheet 111.12 as a farm cash income item. 

Worksheet III,ll 	 Farm Yields, Revenue, and Productiod Costs Without 

Project 

Worksheet III.11 is utilized for the preparation of budgets for 

each crop/livestock activity n the farm mM&*Ment plan anticipated 

In the absence of the project. It is essentially a form for preparing 

itemized cost and 	 ravenue data on a per dacare basis for each activity 

as they vould be without the project, and aggregating than according 

to the estimates of land use in each activity as prepared In Worksheet 

111.8. 

There should be separate sheets filled out for each crop/live

stock activity. Since key variables (prices and oste per unit and 

the quantity of input and output per dacare) may change over tins, 

each sheet should identify at the top the time period tc which the 

estimates refer. The period may be either a single year, or, in the 

case where values are unchanged over several years, they say be a period 

of time. In any event, there should be as many sheets filled out as 

there are periods. 

Separate columns for recording input/output quuitities; and cor

responding costs and returns are to be used whenever factors exist 
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which will cause 	 a change in these values from one location to another. 

space for four different land classes;
In the sample sheet, there is 

hence separate budgets are needed for each one.
 

of income and
Column (1) provides space to record the sources 

expenses involved' in production at the farm level. In Colum (2) 

unit prices of inputs and outputs are listed and in Column (3) the 

land class is 
output yield and input utilized per decare for each 

derived by multiplying the entries
entered. Values for Column (4) are 

to give the value per decare, entering the
in Columns (2) and (3) 


Worksheet 111.8), and then multiplying

total number of decares (from 


value per decare by the number of decares to give the total value

the 

remaining columns identicalof outputs or cost of inputs. The are to 

Col.s (3) and (4); however, Column (11) is utilized to record 
the totals 

total annual cost-revenue summary
for each line (the latter being the 

for each crop and 	livestock activity for the particular 
time period
 

covered). These totals will then 'be transferred to Worksheet 111,12
 

in order to compute revenues/costs/net returns for all crop/livestock
 

activities per project period.
 

both cash and non-cash items. TotalBudget categories include 

divided into farm cash expenproduction costs 	 (Item 11I) has been 

farm cash and non-cash costs (III.b), and a separateditures (III.a), 

cost category which excludes taxes and interest (111.c). The latter
 

cost item refers to economic costs as calculated in the national
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efficiency account. Corresponding net rettrns per decare are shown 

m lines IVa, b, and c. 

Yearly totals for each crop/livestock activity are then trans

ferred to Worksheet 111.12, where costs and revenues for all crop/ 

livestock activities are determined. 

Worksheet II112. Revenue and Costs All Crop/Livestock Activities
 

Without ProJect 

Worksheet 111.12 is used to prepare annual estimates of returns and
 

costs for all crop/livestock activities associated with the project.
 

One such Worksheet should be filled out for each year (period) of the
 

project horizon. Budget items listed in Column (1) are identical.to
 

those of Worksheet III.11. Under Column (2) are listed the various
 

activities involved in the anticipated farming pattern. The values
 

entered under each crop/livestock enterprise,are taken from Column
 

(11) of the appropriate year of Worksheet III.11. Column (3) provides 

space to list the salvage value of any capital item disposed of 

during the project period. In Column (4) total cost-revenue data 

for each line is recorded. Care should be taken to insure that yearly 

data from III.11 is posted to the correct yearly sheet in 111.12. 

The net return values (Item IV.) of Column (3) applicable to each 

year of the project will eventually be transferred forward for com

parison with the corresponding net returns with the project n place. 

http:identical.to
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Worksheets 111.13-19 Conditions Without Project 

Worksheets 111.13 through 111.19 provide space to asseble various 

informatio.n about the project area and its inhabitants as expected In 

the absence of the particular project under preparation. The effects 

of other government programs may be taken into account here providing 

these other investments are assured. These data proVide necessary
 

socio-economic benchmark information against which project net benefits
 

will be measured.
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Workeismt 111.14 Income Witbout Projeot 
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Ii ram Credit
 

Projec0
 
Workaluet 11.16 Acnea. 
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Worksheet 111.18 
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Workmheet 111.18 Productive Efficiency (Cant') 
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Worksheet 111.19 Regional Growth Parameters 
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CHAPTER IV
 

PROJECT FORMULATION 

A. Discussion
 

Following, the assessment of tentative project possibilities as 

outlined in Chapter III, the next step is formulation of a specific 

project plan and estimation of its major financial impacts. In this 

chapter procedures are outlined which can facilitate project design.
 

In formulating a project the specific project works, measurea,
 

and/or policies must be described in detail and estimates made of 

the costs of capital investments, annual inputs, and operation-admin

istration autivities. The related inputs and their costs, and outputs
 

and revenues must also be computed as they are expected to be at the
 

farm level with the project in place. This means that a fundamental 

linLt (if project formuLation .La preparation of farm enterprise plans 

:md tcorrosipmndin farm managament and resources ucilizAtion schedules 

which are copatiblo with the proposal project. 
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component
Since improvements in farm practices are likely to be a 

part of the project itself, the materials to be worked up in this sec

tion focus also upon the:c new procedures, the purpose being to cal

culate the net revenue occuring at the farm level w~th the proposed 

project in place and the new practices in effect. These net returns 

are later compared to the net returts expected in the absence of the 

project as computed in Worksheets III.10, III.11, and 111.12 to derive 

the added income generated by the project. The lat'er in turn, will 

be used in Chapters VI and VII to determine project financial and 

economic benefits. 

Agricultural development projects may vary greatly in type and
 

extent from a small capital investment project such as a river diver

sion structure providing irrigation water to a village, to large
 

storage reservoir and irrigation systems capable of serving an entire
 

valley. It may be a credit program, or a livestock and feed improve

ment plan, or package of improved agronomic practices within a vil

lago, province or region. A project may seek to improve the capability 

or n extenmion activity. It may also involve various combine

tious of all of these each at different scales of effort. A project 

planning mnnual should be suitable for use in any one of these situa

rions. 

In order to facilitate the project formulation process general
 

.I.,'r~tLve caLtvt:Les of inputs and outputs are suggested and 
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workshest are prepared which can be used to tabulate these Items and
 

calculate costs and returns to project participants irrespective of
 

the character of individual proposals. For example, there is a cate

gory of inputs and a corresponding worksheet applicable to capital
 

cost items. For irrigation projects the respective engineering works
 

fit this description very well; however, a strictly credit program
 

may not. Similarly a long list of annual variable inputs may be re

quired with one type .of project but not with another. On the other 

hand entirely different types of programs may have items that fit
 

very nicely into the capital cost, annual inputs, operation and admin

istration framework even though the specific items are not at all 

similar, e.g., annual increments of loan funds vs. seed, fertilizer 

and labor. In many situations some or all project impacts may defy 

quantification in monetary terms. When this occurs appropriate Work

sheets are designed for descriptive entrie3 which can be utilized in
 

cost minimization and/or cost effective analysis. Thus, to the extent
 

the categorical items listed in the Worksheets apply to a project
 

proposal they should be filled In--if they do not apply, then these
 

categorios and perhaps even entire worksheets should be left blank. 

lite balance of this Chapter is organized as follows: Section B. 

Project Design and Description; Section C. Technical Feasibility; 

Section D. Project Investment Scheduies; Section E. Annual Operating 

Costs; Section F. Farm Management Plan with Project; Section G. Indirect 

Project Effecta, and Section H. Summary Data. 
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B. 	Project Design and Description 

As the planner begins to formalize a final design for a project 

he should prepare a narrative description of the proposal. The pur

pose of such j description is to present detailed information nects.

nary for complete understand/vg of what the proposed project is, what 

it is designed to do, and what it's fnput requirements are. The 

description should include the following: 

1. 	 A description of the project in term of its general 
characteristics. 

2. 	 Relevant project site characteristics (slope, drainage, 

stability, micro-climate).
 

3. 	Output and/or service provided by the project.
 

4. 	 Time schedules for project planning, implementation, 
start up, and for reaching full output/service capacity. 

5. The rationale for project scale and/or scope and the
 
possibilities for reduction or enlargement.
 

6. 	 The technical and economic length of life of the
 
project.
 

7. 	 The salvage value of equipment, buildings and works. 

8. The goods and services required by the project and
 
associated production input/output relationships
 
utilized. 

9. 	 The skilled technical and/or administrative staff 
required by the project during implementation and 
operation and their availability. The availability 
of necessary labor inputs. 

10. 	Offsite impacts including adverse environmental
 
offecLs -ind means proposed for their controt.
 



Project formulation is a multi-disciplinary activity and will 

require input from specialists in many fields. The number of specia

lists involved and the disciplines to be represented will depend upon 

the type of proposal being considered. In any event, this aspect of 

project preparation involves Laking the ideas generated earlier and 

working them cut in complete detail. The narrative description based
 

upon the items shown above forces the project planning team to out

line their idea in concrete terms. 

Once the project has been put together and the description is 

completed calculation of investment costs, input costs, and operating, 

maintenance repair expenditures, and/or administration charges can
 

begin. However, before going on it is necessary to thoroughly examine
 

the project as now planned in order to be certain if is technically
 

feasible.
 

C. Technical Feasibility
 

The purpose of technical feasibility analysis is to verify that 

a project proposal is sound with respect to its physical and biolo

gical aspects. The project activity (i.e., the production, service 

or assistance stemming from the project) an well as the physical 

characteristics of the location of that activity, input/output 

relationships utilized, project size, machinery, equipment, buildings, 

lending capital, seed, feed, livestock inputs, construction and/or 
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administrative set-up schedules, physical availibility of operating 

inputs, and finally physical and biological side effects would be 

considered. To the extent that the proposal involves these (and 

other) puLaly technical considerations, the project analyst should 

give the design criteria and the rationale for the design and/or 

administrative structure of the project.
 

For example, a technical feasibility analysis should show that 

the proposed scale of the project is adapted to the resource, area,
 

or product to be developed, that the proposed location Is technically
 

and/or economically the best available, that the project layout 40d
 

design are appropriate, etc. In the case of an irrigation project 

technical feasibility involves careful examination of the availability 

and quality of the physical resources to be used especially water and 

lane, viz., the quantity, quality, and reliability of water supply, 

and thk, ability of project land to yield projected levels of produc

tion. Livestock projects require studies of herd composition and 

productivity. 

Thus, technical feasibility studies are based upon detailed 

engineering, agronomic and animal husbandry factors. The number of 

factors to consider are necessarily large and will vary depending 

upon the particular project under examination. Good project design 

will depend upon the application of sound technical criteria and 

d1''n For of the of,1::1Nt. purposes project preparation sei4irqa 
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skilled techniciap is once again a necessity. 81rce no general para

meters exist for judging whether the detailed aspects of project are 

technically feasible or not, this section of the report will be 

limited to descriptive material outiaing the various consideratices 

Involved, For that reason no worksbets for preparing technical feasi

bility analyv4s are included in the manual. Skilled personsel frm 

the relevant physical and biological disciplines mst be relied upon 

the judge the feasibility of proposals ad their eompoamet parts using 

whatever format is appropriate in their analysis. 

D. Project Investment Schedules 

A number of worksheets have been prepared which can be used to 

pull together the necessary capital cost figures for project proposals. 

These are presented in this section along with instructions for filling 

them out. 

Worksheet IV.1 Description of Project Capital tfM 

,lie purpose of Worksheet IVM is to provide a convenient mane 

for an Inventory of capital investment item required by the project 

and for recording key specifications necessary for computing their 

costs. The Worksheet is straightforward - each individual item is 

listed in Column (1). If there are several components to the project, 

e.g., more than one small dam, several separate storage facilities 

servicing different areas, extension facilities in more then on. pro
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vince, etc., the items listed in Column (1) should be organized, or at 

least identified, as to the project component of which they are a 

part. Descriptive information for each component item is entered in 

Column (2). Each item is specified rurther as to materials utilized 

(Col. 3), dimbnsions (Col. 4), and capacity (Col. 5). Space is pro

vided in Column (6) for additional commentary. Column headings listed 

in IV.1 are intended for general use; hence they may not be applicable 

in every situation. Whenever this is the case, the Columns which do 

not apply may be ignored or other parameters for describing project
 

components may be substituted.
 

Worksheet IV.2 Investment Cost of Project Capital Items
 

In Worksheet IV.2 the total cost of each capital item calcuated
 

on a yearly basis and the total investment during the construction
 

and/or set up periods is computed. Specific items are transferred
 

from Worksheet IV.1 while unit cost informat'ion must cone from other 

sources. The rate of exchange utilized for the foreign exchange comr

ponent of investment costs should be recorded at the top of the table. 

The basis for the exchange rate chosen should be set forth in a foot

note to the Worksheet. As many sheets as needed should be utilized; 

however, since Column (8) is for summarlin 8 annual Investment coats 

only the last page should have these values filled In. 



_ _ _ _ _ _ _ 

Workshest IV. 1 Description of Pmcject Capital Items 
Project _, I______m_ 0 a;___ 

( a) (,) (4 ) ':-._ _ __ 

Description Material Dimensions Ca;a 

•i Nocf -

Fur.ction Load Desi8in Tpe Star,dard Source 4idth Lenct height Units . - -

_ _ I _ 
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As indicated Column (1)should correspond to Column (1) of
 

Worksheet IV.2. The number of items is given in Column (2), and unit 

cost per item in terms of domestic currency and foreign exchange 

equivalent is recorded in Column (3). The cost of labor for instal

lation and/or set-up of the item is placed in Column (4). Column (5) 

contains the summary of investment cost for each item, i.e., the 

cost per unit (purchase price or construction cost per unit multiplied 

by the number of units) plus any additional labor costs required to
 

render the unit operational. Column (6)provides space for recording
 

the dates initial investment commences, completion (start-up) is 

achieved, and replacement is needed. 

Under Columns (7) and (8) space is utilized to summarize al, 

investments into annual values for each year in which the expenditure 

takes place. In Column (7) the number of years from the present 

(beginning with 1 and continuing to the end of the project's life 

and the corresponding date is listed. Column (8) is completed by sum

mtIng all the foroign exchange equivalent expenditures for the first 

VO.At, (he aecoid year, the third, and so on, as identified li Column 

(6). rite same is done for the domestic expenditures listed in Column 

(6). The latter two Columns are then added accross for each year to 

give the total expenditure required in TL. for each year (date) of 

the project's life. Any capital f, whlich are to be turned over to 
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Worksheet IV.3 Investment Cost New Hareing'O ai 'e"
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more or less independent entities, or as component parts of the main
 
' 
agricultural: project. In generap t6; te aprahi 'rtre 
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since the benefits of a project stem-from the process of producng
 

goods and making them available to consumers. Thus, whenver new 

marketing faeIifies are a part of a'project the'compl te package 

should be examined not just parts of it.Work'sheet fV.3 i tobe usedlollsee IV. Itsed.,-),! boI:o 

[itcompuLing the investmuent costs of need.df acilities as identif ed 
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()J l l. ;J )h l I'll iw l". ll 1 0 .... : 'I I''. , , ; " . . 

dislplay of project capital investment. 

s,.4410., in the.,sap.. is,idnical lV.2. aud .. P 

way; however, since marketing facilities required may lie specific
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Once the individual annual totals have been entered they are
 

then added to determine the grand total investent for eachl year.
 

Care should be taken to insure that items transferred are In the
 

same monetary units and that no Worksheet totals have been omitted. 

E. Annual Operating Costs
 

Worksheets, IV.5, IV.6, IV.7, and IV.8, are designed to faci

litate computation of the annual operation costs of the project or 

developmental program and of any marketing facilities included. These 

costs3 therefore, refer only to those expenses incurred in order to 

operate and/or %dminister the project or program itself and do not 

include annualized capital costs of the project or annual operating 

costs occurring at the farm level.. The investment component has been

worked up in orksheets IV.l-4 above and the farm level costs are 

covered in Worksheets IV.9-15 below. 

When computed the four Worksheets shown in the following pages 

summarize reoccuring input costs. Worksheet IV.5 is the source for 

the annual data pertaining to the basic project or program per se, 

while worksheet IV.6 is the same but pertains to only the new marketing 

facilities. 'lle worksheets are described in detail below. 

Worksheet IV.5 Project Annual Operating Cost:. 

This worksheet is the source of operatltv ,, cost iiiformatini l'or 

the project itself. As a he einninp the project ai;lyst niL :t pr,,,tre 
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a list of the basic inputs required by the project and estimates of 

their average unit costs for each year of operation in the project 

time horizon. Basic inputs will include (1) raw materials, (2) energy, 

(3) labor, (4) management, (5) repair and maintenance, (6) operations, 

(7) research 'anddevelopment, and (8) depreciation, taxes and interest 

charges; others may also be important depending on the nature bf the 

project and may be added to the list. Once this data is available 

Worksheet IV.5 can be filled in. 

For each year the estimated quantity of each input item listed 

in Col. (1)to be utilized in the project, the unit prIce of each 

input, and the total cost (unit price quantity) is entered in the 

appropriate columns under each year or price identified at the top 

of Column 2. Explicit recording of each unit price is very Important 

because these prices may require adjustment for purposes of economic 

analysis (Chapter VII) and they should hence be made readily Iden

tifiable.
 

Worksheets IV.6 and IV.7 Annual Changes for New Harketing Facilities 

Associated with the new marketing facilities are numrous an

nual reoccuring costs which need to be taken into consideration. Work

sheet IV.6 is to be used for assembling these costs plus any other 

additional marketing costs not reflected in Worksheet 111.6. 



woVrlaaat hojet AuoraI Ufertti'g (ostm 

S P/an C I I.; c 

?',em. 

. F 

F, 

C 

om

4. , c T./. C .ro 4 I4 

loot. 

Coal 
Oil 

Other 

Labor 

Managment 

HIr .Ol l,~,I C - - - - - - - - -

Travel 

-i-....- - -o.- - -- - -

"otel P duotion 

looaarh and 

Lovelopmont 

rotulvrojeot Coat. 

118'rllloit tell 

Ilet.elrt o -

Total P'jW,Jt Pr i i I'. . 

II.
 

. .... . . .,t. .. . 'h "n ,%% b ve i'%*, e...... ,; . . , ....... .t _h r 




-147-


In Column (1) the cost categories relevant for each marketing 

facilitly are listed. Items may be sub-listed by marketing function 

as was done in Worksheet 111.6 as desired. Estimated annual costs 

are recorded utder the appropriate date in Column (2). Worksheet IV.7 

provides necessary space to aggregate annual charges for different 

marketing facilities '(i.e., for different cimodties, markets, or 

items) into a single annual charge for the new marketing facilities. 

Worksheet IV.8 	Total Annual Operating Costs Project and Related New
 

Marketing Facilities
 

This worksheet is completed by transferring the annual Total
 

Project Annual Costs from Worksheet IV.5 and the Total Annual Marketing
 

Costs from Worksheet IV.7 to the appropriate lines and columns. Summa

tion of the annual project costs and the associated marketing cocts
 

gives the combined tota'l annual charge for these items. These values
 

will later be assembled with other project related costs and revenues 

to determine the not gains created by the project. 

F. Farm Management Plan With 'Project 

1. Discussion 

In many cas-s the project proposal under examination will include
 

chnnges at the farm level by project participants as well as the works, 

credit programs and/or any other action carried out and administered 
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directly by the public sector. These farm level changes may involve
 

new enterprise combinations, new agronomic and animal husbandry
 

practices, use of new production techniques etc., which are to be
 

considered as part of the participant input in the overall project.
 

Since a basic,principal of project analysis calls for a comparison
 

of what is likely to happen with the project vs. what Is expected In 

its absence, it is necessary to make explicit the expected changes
 

n operations at the farm or participant level. This is to be carried 

out in Section F. of the manual. The data worked up herein follows 

the same format as Chapter III. Section F. where the farm operations 

expected in the absence of the project were prepared. Thus, Chapter 

II. Section F. and Chapter IV. Section F. form a basis for the "ith

without" compakison at the farm level.
 

As before, the analysis is carried out through use of a 

series of Worksheets designed to facilitate collection of necessary 

data. These worksheets are described in detail in the material which 

follows.
 

WorkohestlV.9 Projected Farm Land Use With ProJect
 

Worksheet IV.9 t identical to Worksheet 111.8 except that it
 

refers to conditions expected with the proposed project in place.
 

Thus, prior to completion of this Worksheet there should be put
 

together the specific farm enterprise combinations and farm livestock
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mananmt practices which wil be foJ.owed Im tile project area. The@e 

may or may not be the same as currently JA effat, or as expected :In 

the future In the absence of the project. In rat caes new-ways of 

-doing things at the farm level will be encouraged w t4,all agricultural 

development projects. To the extent this is true. these new practices 

In a very real sense are also part, of the project..Once the farm =ma

gement plan for the project area has been worked out, and the effect of 

new technology, i.e., new input/output relationhipp md Institutions, 

etc., have been identified, Worksheets IV.9 (as well as IV.1O) can be 

filled out. In order to have the necessary number of columns for the 

entire planning period, the worksheet may be extended to a second page. 

Worksheet IV.O 'Farm Capital Investment Required With Project by Area
 

In addition to public expenditures for capital goods within the 

project or program itself the developmental alternative under exami

nation may also require new investments by the agricultural popula

tion served by the project. Such outlays may be for items such as
 

prchase of additional land=l/ construction of buildinge purchase of 

11 When including the cost of land purchase as part of ferm Invseetnnte 
care must be taken to insure that the value of foregone annual produc
tivity from the same land has not already been included as a cost. Since 
the purchase price of the land involved sbould reflect its future pro
ductivity to include both the purchase price and the present value of 
future production will be double-counting. Howevers to the extent that 
the sale price includes the present value of income over'and above any
included agricultural returns this may be added in as part of the land

irvestment component. Nevertheless, even in the latter case a much more 
straightforword approach would be to estimate these separate aspects" 
and Include them all as the o tiFty coat of foreoe land income.V4W 4'A%4§ tV%I %M~A 1%4% w pftoftnt value 

Footnote continues an page 1)i 
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in the absence of the project.tractors, etc., which would not occur 

Since these' expenditures represent real costs arising in association 

with the project they must be carefully calculated and entered into 

'the estimates of capital outlays. 

capitalWorksheet IV.10 is designed to accoinodate computation of 

investments which will be required of the farm operators, service entre

preneurs, etc., who will be involved in the. project. Since the require

ments may differ from farm to farm and region to region, the worksheet 

will consist of one sheet (or more depending upon the number of items) 

for separate geographical areas in the project. As many investment item 

as needed are listed n Column (1) for the relevant time periods of
 

Column (2).
 

Worksheet IV.ll Total Farm Capital Investment Required With Project 

Worksheet IV.ll is identical to Worksheet IV.lO in that it is
 

designed to indicate the' investments which will be required and/or
 

carried out by farmers and others participating in the proposed project.
 

Here, however, the purpose is to aggregate the area investments of
 

Worksheet IV.l0 into total sub-totals for the entire project area. As
 

before, investment items are listed in Column (1) and expected invest

Cont'd tram page 154 
of annual net returns differ largely from market values for the land, the 

actual current sale price may be a better indicator of future expectations 
regarding returns to land. In any event great care must be excercised in 
estimating the opportunity cost of land utilined in the Zarm area influenced 

by the project to not oikly 4yoUd double-counting but to select the proper 
vattta thom lwa. 
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.edr&totala -rdei once.4' C~l4 (2). 
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Inveynsent Item 

WerksheetiV.12 Added Farm Capital Investment 

project ___________________ 

Project Planning Period 

1 2 3 4 .5 6 7 8 9 10 

Vith Project 

-rear From 

11 12 13 
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±resgnt. ana 

14 15 16 

Date 
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(froa II .0)'. 
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Iquipment 

Total equipment witbh projeot 
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Total equipment investment 

Inventories 

Total inventories with project 

(From TV.111 

Total in ories wi 
t 
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: .. ! ': 

.etau. invo'itries investment __I 

Ot-er
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Worksheet IV.13 	 Farm Yields, Revenue and Production Costs With Project 

This Worksheet is identical to Worksheet 111.11 and s filled out 

in the same way. The data, however, now refers to conditions expected 

with the project 	in place.
 

Worksheet IV.14 	 Farm Revenue and Costs All Crop/Livestock With Project 

As with Worksheet 111.12, this worksheet is used to pull together 

total revenue, costs, and net income to the project farm area for 

each year of the project's life. The data entared under the various 

crop/livestock activities are taken from Column (9) (enterprise totals)
 

of the yearly sheets of Worksheet IV.13. The explanation on pp. 110-112 

outlining the procedure for vorking up Worksheet 111.12 applies Ifere
 

also.
 

Worksheet IV.15 	 Prolected Added Farm Net Income All Crop/Livestock
 

With Project
 

The purpose of Worksheet IV.15 is to suimarize net income informa

tion (at the farm level) for the project area with and without the pro

posed project in 	 place. 

There are five key items to be listed as shown in Column (1), via,, 

revenue, costs, and net income expected with the project, net Income 

anticipatted without the project, and added farm level income with the 
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project. Haven'e, cost, net income, and added ncome informstion is 

assembled for (1) the strictly financial cash flow situation, (2) the 

cash flow plus value of home consumption case, and (3) the net econo

mic return situation wherein transfer items such as taxes, deprecia

tion, loan repayment interest, and subsidy income, are left out. It 

will be recalled that in economic analysis the intent is to measure real 

gains and costs to the economy at large arising with and without the pro

ject and for that reason transfers between the various entities in the 

economy are to be ignored. 

The values entered in the yearly coluims of IV.15 for Items I, 

II, and III are taken directly from the totals of the respective an

nual (or period) sheet of Worksheet IV.14. Values for Item IV,(Net 

Income Without the Project) come directly from Worksheet 111.12. 

Added Net Farm Income With the Project (Item V.) is the difference 

between Items III. and IV. 

Thus, Worksheet IV.15 su-marizes the complete annual flow of 

costs and returns within the project farming area as they are ex

pected ,.der conditions without the proposed project and as ex

pected with the project. This data when combined with project 

oparating costs, project capital costs, and benefits and couts ex

tending beyond the farm level, will be used In the project feasibi

lity analysis of Chapters VI. VII. and VIII. 
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G. Indirect Project Effects
 

In addition to the two broad classes of project related acti

vities discussed In Sections D., E., and F. (viz., (1)the capital 

investment, operating costs, and managerial/administrative aspects 

of the projects itielf, and (2)the farm management practices of, 

and resulting costs and returns to, project participants there Is 

a third category of.project impacts generally treated apart from 

these. The latter are refered to here as Indirect Project Effects 

and are divided into two subcategories; (a)secondary cost and 

benefits (b)and external technological impacts. The nature of 

these project consequences is such that initially they are best 

Identified and evaluated separately from other Impacts; however, 

the term "indirect" is somewhat of a misnomer because many of these 

consequences are in fact a direct result of a project even though 

they may not fall upon those identified as direct project participants. 

1. Secondary Costs and Banefits 

It is possible that under certain circumstances projects can 

lead to very real, benefits and costs which arise outside of the pro

ject area or upon individuals who are not associated with the project 

itself. To the extent that such impacts exist they become Important 

only within the framework of the economic analysis of the project 

wherein the concerned Is with the full range of project consequences 
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Cittinger maintains that items (b) and (c) are "by nature so 

difficult to evaluate that few attempts have been made to deal with 

them empirically." (p. 25). Given the lack of data which prevails 

in Turkey regarding scale effects and structural chinges in physical 

relationship which result in the rest of the econony folloving agri

cultural projects, the discussion herein is limited to the economic 

linkages between project participants and associated activity (Cles 

1 above). Examples of this kind of interaction are the increased 

economic activity needed to produce the added supplies of farm inputs 

associated with increased project output, and also the added activity 

needed to process the new output. The project may result in more 

profits for both input suppliers and output handlers. The qwjstion 

that arises is, are these increased profits genuine project benefits 

and should they therefor be added to direct gains (added profits of 

farm operators) in computing total project benefits. 

If there were a perfectly functioning market for inputs and out

puts itwould not be necessary to "consider" secondary profit gains 

as soparate impacts because these potential gains would already be 

raflected in the prices of the respective inputs and outputs. Two 

conditions typically exist in Turkey which prevent us from handling 

secondary Impacts through pricing data: (1) many prices are set by 

governmental policy and thus may not be good guides to the true 

costs and returns associated with project output, and (2) considerable 



,i-deremloyment of certain resources exists particularly of labor,
 

so that wages are not good indications of productivity. Although
 

we may make adjustments to prices for some of the more obvious
 

price distortions, we cannot do them all, hence, linkage affects
 

remain a problem for separate estimation. But, linkage effects can
 

only be included in project economic benefits and costs if:
 

"the funds available for investment in the project would
 

not be available for investment in any other project, or
 
the linkage giving rise to the benefit or cost, forward
 
or backward, is iniquely attributable to the particular
 
project under analysis, i.e., it would not occur at all,
 
or in the same degree, if some alternative project is
 
selected."
 

What these two (alternative) conditions mean is that in order 

for secondary benefits to exist, it must be proven that these same 

income gains would not have occurred in any other wi except via the 

project under discussion. In other words, it may well be that if the 

project isnot carried out these same income,gains will occur some

where else through an alternative investment either public or private 

wohlich will take its place. This condition is very restrictive for 

hi .nll prol)aIhility any project carri.od out will lead to similar 

secondairy iinpacts. In any event, it is up to the analyst to provu 

thnt "hlH" project will add a significantly greater amount than other

wise will exist and it is only this difference that can be added into 

his project benefit (cost) account. Obviously the conceptual and 

empirical difficulties of doing thic weaken the case for adding in 

http:carri.od


the (apparent) effects which perhaps can be readily observed within 

a project area. 

Where unemployed or underemployed resources exist In an area a 

projact may put them to work and thereby Increase net incomes; 

however, once again, it must be shown that the alternative to the 

reference project (either another government investment or a private 

toinvestment) will not yield equal or greater income gain albeit 

other segments of the poplation. Thus, from a purely regional or 

local perspective, the gains in income and cost and in employment 

are real gains and should be identified, 2 / but it is very improbable 

that the full amount, if any at all, can be considered a bonafIde 

national ofticiency benefit or cost. 

Another issue concerns the use of the "multiplier concept" in 

evaluating secondary effects. Project investments may result in 

increased incomes to "associated activities" through t,h stimulus 

it provides for greater production and consumption steming from
 

some initial change in beneficiary incomes. The conditions under 

will operate are 
which the multiplier effect 	

3 / 

(a) 	 the public expenditure must not be financed out of 
tax revenues so that the ultiplier creating expen
ditures are not drawn away from the prJvate sector; 

2/ These impacts and procedures for taking them into account are 

discussed in Chapter VIII. 

.3/See Gittinger p. 27. 



(b) 	 supply prices for all Inputs utilized in the chain 
of Increased output which generates the new income 
remain unchanged; 

(c) 	 there Is no alternative deutid for those inputs
which is foregone by their utilization n the chain 
of production associated with the investment; 

(d) 	 the chain of outputs which result from initial

Investment do not substitute 
for other products in 
the market and hence do not create unemployment of 
other factors of production.
 

Thus, the use of income multipliers to estimate added gains to an 

agricultural projects rests upon very spurious foundations. For that 

reason calculating secondary benefits is to be avoided unless the
 

qualifying conditions can 
 be shown to prevail. In addition, only
 

the difference between income changes with 
 the project and those
 

that will result anywhere else in the economy without 
the project can 

be included. 

On balance, the position tak- this manual of procedures is 

that as a general rule secondary impact's are not to be calculated In 

economic anelysis. It is only when the above aonditione are met and 

whton "wth-without" Impact differences can be shown that they should 

be Included. Multiplier analysis in particular Is to be avoided for 

to prove/tnn in the miltiplier per se allows for the opportunity 

costs of the added Income. A net ncome multiplier is conceptually 

possible, but empirical estimates of what that benight In a given 

project analysis situation will. t best be extremely difficult, if 

tit 	 I l waiw, io,to It'r.ee with any moaniniful accuracy. 
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2. External Technological Impacts 

In addition to those costs and returns which accrue to project 

participsnts there may arise adverse and/or beneficial effects upon 

others who are not involved with the project per se but who are 

Influenced by it through a physical (or technological) connection 

between project functions and their own activities. 'The economics 

literature refers to these off-project impacts as external technolo

gical economics and diseconomics. For project preparation these costs 

and returns must be evaluated and included in the feasibility analysis 

for they represent a class of project impacts which influence the 

desirability of any project.A/
 

Examples of off-site technological economies (returns) are: An 

improved supply of irrigation water downstream from a project due to 

the better water control function carried out; increased use of fertilizer 

within a project area coupled with drainage into a stream may increase 

the nutrient content of irrigation water downstream; improvemnts in 

the ,iannty nud quantity of certain crops may also improve the forage 

or browse for livestock. Off-site diseconomics includes Increased costs 

for dredging downstream when a water control structure reduces the 

flow; ground water contamination due to 'increased use of fertilizer; 

4/ Cost and returns due to physical nteactions between participants 
to a project and/or any such effects induced by the project itself. 
directly upon participants should be picked up in the cost-return
 
analysis c-avviad omt JiA wovkalhot WV-14. 
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term transport route makinR a more
structural works which eliminate a 

a few of thecircuitous and costly route necessary. These are but 


many interactions which can arise between the project and other seg

ments of the population. Environmental impacts are a particularly
 

pervasive class of externalities which most often affect the costs
 

of those involved.
 

important to note about off-site technological
TWo points are 


Impacts: (1) they are due to physical interrelationships, i.e., the 

actions of those connected with the project and the functions per

formed by the project itself affect the production ftnctions of others
 

in such a way that the latter's costs or their returns (or both) are
 

increased, and (2) these added costs or returns are in no way com

pensated for by either the benefiary or the damaging party. It is
 

also worth noting that many off-site impacts may be difficult to
 

quantify in economic terms. When such q,,tntification is not possible, 

either through direct rnalculation of added cozia of production or 

or estimates of preventing damage,increased returns, by of the costs 

then qualitative descriptions of the Impacts must suffice. Under no 

circumstances should they be ignored!
 

the computa-Worksheets IV.16 and IV.17 are designed to facilitate 

returns on an annual basis for the projecttion of external costs and 

planning period, Worksheet IV.16 is for recording information regarding
 

off-site costs and Worksheet IV.17 in for returns. The design of the
 



two worksheets is identical except for this difference. 

Worksheets IV.16 and IV.17 off Projact Costs and Returns Dua 

Interaction with Project. 

In Columns (1), (2), (3) respectively for each worksheet the loca

tion, type and amount of each particular impact is entered. Column (2) 

should contain a descriptive entry while Column (3) should, to th6 

extent possible, contain a more specific quantitive measure of the 

impact, e.g., the parts-per-million of induced ground water contami

nation at the location listod in Column (1). Column (4) provides 

space for identifying the source of the off-site impact. A source may
 

be the entire project itself, or it may be some segment of the project
 

or some particular locale serviced by the project. Identification of 

the precise source of an impact is liportant because it may be that the 

project should be redesigned to elliminate or reduce any detrimental 

impacts stemming from only parts of the whole. On the oth.er hand, in

duced benefits may be large enough to warrant reibursement to project
 

segr nts where they originate. In Column (5) the basis for economic 

evaluation of off-site impacts is to be set forth. This may be a per 

uiit cost of damage/benefit price, or any other formulation used to 

arrive at the annual cost-returns generated. Column (6) provides neces

sary space for the annual values computed as indicated in Column (5). 



Since some impacts can not realistictly be expressed in term 

of lira equivalent no values will be appropriate for Column (6). 

When such situations arise, the procedure to follov is to note in 

Column (5) that economic values are not to be computed and enter an 

X In each annual column of Column (6) during which the Impact described 

in Column (1), (2), (3), and (4) will persist. In this way the tine 

occurance of such off-site impacts will then be listed and described
 

n a 
 section of a final table (worksheet IV.19) which sum

marize economic and financial flows of the project.
 

Worksheet IV.18 
Net Economic Off-Project Returns Due to Technological
 

Interaction With Prolect 

The purpose of Workseet IV.18 is to provide space to compute
 

net annual cost/return values for off-site technological impacts 

which can be expressed in economic terms. Costs are taken directly
 

from Worksheet IV.16 and entered under the appropriate year In 

Column (2). Economic returns from Worksh'eet IV.17 are racorded on the 

.Appropriate line and the difference between annual returns and coats 

listed as a net value. Whenever costs exceed returns the value entered 

as a net figure should be a negative amount. THese net off-site values 

will later be summed with other flows of economic returns (Worksheet 

IV.19) to yiold the total net economic flow generated by the projict. 

Non-economic impacts recorded in Worksheets IV.16 and IV.17 will 
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also be listed in Worksheet IV.19 so that project econoric and non

economic values may be displayed together.
 

Other impacts such as employment generated, income changes 

etc., will be worked-up and displayed in seperate Worksheets in 

Chapter VIII. 

H. Summary Data
 

1. Discussion
 

Completion of the worksheets described in the previous sections 

has resulted in a compilation of the basic economic and financial data 

including off-sit technological impacts necessary for project evalua

tion. Much of this data is,.however, scatte-ed in various worksheets
 

and there is a need to pull it together in a form suitable for direct
 

use in the financial and economic analysis of Chapters VI., VII., and
 

VIII. Worksheet IV.19 is designed to facilitate a summarization of
 

these principal impacts. As indicated other project effects such as
 

employment and income changes will be handled separately in Chapter
 

VIII. 

Worksheet IV.19 Capital Costs. Net Annual Returns, and Non-Economic
 

Technological Impacts 

This worksheet to be filled out is a recap of several others 

which have been completed previously. It's purpose is two-fold: (1) to 
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assemble in one place all the relevant information about the project 

in terms of its economic and financial Impacts, and (2) to display 

a class of direct project impacts (technological externalities) which 

in most cases have economic implications but which may be extremely 

difficult if not Impossible to quantify in economic term. These lat

ter project consequences are therefore to be listed and described in
 

Worksheet IV.19 (from Worksheet IV.16 IV.17) so that a
and complete.
 

nformation display may be prepared.
 

Thus, Workaheet IV.19 contains economic, financial, and a por

tion of non-economic project effects.
 

In Column (1) of this worksheet are listed the six main categories 

of economic impacts as follows: (I.) Project Capital Investment (from
 

Worksheet IV.4); (II.) Project Operating, Maintenance and Repair Costs
 

(from Worksheet IV.8); (III.) Added Farm Capital Investment (from
 

Worksheet IV.12); (IV.) Added Farm Net Income (from Worksheet IV.15);
 

(V.) Project Secondary Impacts (to the extent that they can be included);
 

and (VI.) Net Off-Project Technological Impacts: Economic (from Work

sheet IV.18).
 

Category (IV.) includes three income accounts: (a) cash income 

received by farmers; (b) cash income plus home consumption; and (c) 

purely economic values relevant for national efficiency accounting 

(i.e., costs and returns net of transfers). The annual flows of costs
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and returns as reflected in Categories I. through VI., are then 

utilized to complete a net annual flow for each accounting classifi

cation listed under Category VII., Net Annual Income Impacts. This 

latter stream of values (positive in sign whenever annual returns 

exceed annual costs and negative when the reverse is true) becomes 

the basis for computing various feasibility parameters such as the 

projects present net worth, the benefit to cost ratio, the internal 

rate of return, etc., (Procedures for making these computations are 

outlined in Chapters VI and VII). 

Category VIII. Off-Project Technological Impacts, Non-economic,
 

is based upon the descriptive material initially prepared in Work

sheets IV.16 and'IV.17. In Column (1), the specific location of each 

off-site impact is to be noted. A description of each impact is then 

to be entered on the appropriate line, or lines, to the right. Nota

tion should be included to show the period, .or periods, of time 

during the planning horizon in which the specific impact will exist. 

When completed Worksheet IV.19 presents a summary picture of 

the annual flow of investments, annual net returns to project par

ticipants, net secondary returns, and net off-site technologically 

related returns all evaluated in terms of market prices, plus descrip

tions of non-economic Impacts occuring to others who are influenced 

by the project but who are not direct project participants. Portions 

http:and'IV.17
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of these data will again be brought forward to other workheaete 

in Chapters VI., VII., VIII., which are designed to facilitate
 

computation of project feasibility indices. 
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CHAPTIR V 

TE LOGIC 'OF PROJIECT DESIGN GOMS, 
OS&JCTIVZJ, INPUTS AND OUTPUTS 

A. Dimension 

All too often project reports fall to contain odste laforms

tioe pertaining to thu purpose of the project and to the relationship 

between the projecto a problem, and necessary sssmptms. Reports 

should make explicit the fundamental logic of the proposal so that 

the reaon for the project, what it cam accomplish, and 11L. !ES 

occur for its success o unnistakeably clear 1 / 

Inherent in developmental plans Is a. cause-effect relationship 

whereby, g an various assumptions, inputs to a productive process 

will result In project outputs that achieve the objeetives of the 

project which in turn help to reach an overall developmental policy 

goal. Implied also in the project design fronseork, is the expecta

tion that the benefits which projects produoe md, beace the i.vrove

/ y1. this Capter Is legical frameworkmste/al of based upon the 
0444JA ikt44 fair Istersatismal0*46 U4ited States Agncy 
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ment in economic growth and social welfare which occur, can be veri

fied through appropriate use of quantitative and/or qualitative 

indices. Thus, project design is a process of moving rationally from 

one set of facts to another, the result being a project proposal that 

is internally consistent, i.e., that the stated end (solution of a 

problem) and the means put forth (the project) logically follow from 

one to the other., 

Although we are all aware of the importance in project design of 

proper identification of planning goals, project objectives and outputs, 

and necessary inputs, it is perhaps helpful to review the steps which 

must be taken to insure that project documentaian makes this material 

clear. There are four basic pieces of information that need to be 

covered. These are: 

a. Identification of project related national goals, their 
measurement, and necessary assumptions, 

b. Identification of project objectives, their measurement, 
and necessary assumptions
 

c. Enumeration of project outputs, the relationship between
 
outputs and project objectives, and necessary assumptions
 

d. inumeration of project inputs, the relationship between
 
inputs and outputs and necessary assumptions
 

Let us look at what is involved with the reporting of facts relating 

to each of these topics. We will take them one by one and try to 

outline in some detail what must be done. 
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B. 	 Idontification of Project Related National Development Goals, 

Their Measurement, and Necessary Assumptions 

In 	preparing support material dealing with this issue, the analyst 

must carefully 

- Describe the national and related sector/sub-sector
 
developmental goals which the project serves
 

- Outline the quantitative and/or qualitative indices which
 
wili be used to translate broad national and sector goals
 
into more specific ends and targets
 

- Identify and justify assumptions which are necessary in 
order to conclude that events occurring outside the 
scope of the project will happen when. where, and to the 
extent needed. 

Now, what do these steps mean.
 

1. The Development Coal
 

In order to come to grips with the idea of a project related 

development goal, we may offer the following definition. 

A PROJECtr RELATED DEVELOPMENTAL GOAL is achievement of
 
a general condition characterizing a country, a sector,
 
or a region through the use of a project
 

Tihus, a COAL is the end to which government policy is directed 

,nrd In one or nioro ultimate results desired from public proirams and 

actions. A goal typically deals with broad economic, social and 

11,,ttit 11t blett| autl boytd the immediate or direct impacts 
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brought about by any one project. A policy goal, however, also iden

tifles n a general way the purpose of a project in that it articu

lates a socially desired end applying to Individuals which the pro

ject may also serve or help to achieve. A goal may not be measurable 

in quantitative terms, but may be described by qualitative and 

behaviorial parameters. 

Whatever indices are used, RELEVANT-GOALS should be spelled out 

in project documentation. This should prinarily be a narrative state

ment, not necessarily very long, (in fact the more brief and to the 

point the better) of how the project cmatributes to some developmen

tal goal. 

2. Measurement of Goal Achievement Indicators 

Basic to project planning is the existence of a causative relation

ship between projects and the solution to probleme, i.e., actions taken 

to bring about a movement in the direction of policy goals. Since pro

.Iact report must show or verify that anticipated project Impacts will 

in fact help to achieve the stated goal, recourse to some sort of indices 

either quantitative or qualitative, cannot be avoided. 

Measurement of goal achievement involves two necessary condition.: 

(1) a narrative statement summariuing the specific development goals 

sought, such as a significant Increase In the production of a specific 

crop ath as wheat, and (2) a specific target which is to bo reached, 
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e.g., a 4 percent annual Increase in wheat production over the next 

7 years. Furthermore, documentation should be given as to the nature 

of the benefits to be received by the achievement of these goals and 

targets, and who among the population will receive the benefits (the 

incidence of project benefits).
 

The specific Indices used to show project impact upon a goal, 

will depend upon which goals are relevant. Any one project may reach 

more than one goal. Examples of PROJECT GOALS and of related INDICATORS 

may be taken from the Agricultural Targets for the Third Five-Year 

Development Plan (TFYP) for Turkey, (See Teble 1). 

3. Basic Assumptions about Goal Ach.ievement 

Achievement of a goal through a project is usually based upon the 

expectation that various actions beyond the influence of a particular 

project or even group of projects will occur. Although sowe of the 

actions may play only m mininal role in determining the effectiveness 

of a project vis-a-vis goals, others may be quite significant. When 

the latter is true the failure of events to happen an expected can 

mean project failure as well. These factors should be stated clearly 

aw assumptions important for goal achievement. Also, justification 

of each assumption is necessary. 
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As an example of the importance of assumptions we might consider 

the goal of increasing the productivity of the agricultural sector. 

Increasing agricultural productivity may be a realistic goal; however, 

achievement of that end may be ispendent upon such things as motiva

tion of the farm labor force, establishing an efficient marketing 

system, construction of distribution centers, a national pricing 

policy, as well as improved technology and acts of God such as weather 

all cf which cannot be predicted with certainty. Control of these 

factors may be entirely outside the scope of a particular project, yet 

because success of the project is contingent upon their adequacy and 

timing they should be spelled out. 

C. Project Objectives, Their Measurement, and Necessary Assumptions 

Here again we can break this down into three components. What is 

necessary is very much the same as the preceeding material dealing 

with broad developmental goals, i.e., a desctiptive-narrative section, 

a quantitative-indicator section, and a list of assumptions. The
 

forimit may vary -- three separate paragraphs for each topic, two 

pnragrlihh and a table, or some other arrangement. One separate sec

tion (paragraph) devoted to each issue with supporting tables for 

display of indices would do nicely. 



of. Project Goals and Indicator 
Table 1. Exampl 

Indicators

National and Sector Targets b/


Narrative Statement 

Goals a/ 

A 3.4% annual increase in 
A significant increase in annual 


eeting the growing demand of cereals; 
output of basic conodities 

in 

agricultural products resulting A 5.6%annual increase in
 

the agricultural subsectors, 
from high rates of growth both pulses;

cereals, pulses, oil seeds, oil seed;
in population and per capita A 5.5% annual increase in 
fruits, meat, fishery products
forestry output.
incmeand
income 


A 3.9Z annual increase in
 
fruits;
 

A 5.9Z annual increase in
at;
 

A. 8.4%annual increase in 
fishery; 

A 8.9% annual increase in 
forestry; 

c/
c/standards of
Increase living 

the rural population 
A 2.8% annual increase in 

Increased exports of crops., 
Taking advantage of the 

forestry and fishery products, 
Qrops; 

increase In
potentials available for the A 10.0%annual 

plus a decrease in meat imports 

export of agricultural forestry;
 

9.5 annual increase inproducts A 
fishery;
 

A 5.1% annual decrease in
 

mat. 

Year Development Plan,
A ummary of teTid Fv 

State plannin Organi atin 1973.1/ Source: SF0: 1314, Ankara,Pub. No.1973-1977 

a/ Ib/d., P. 95
 '
 -

bTid. p. 100 and p. 101 ,- , 

c/ Not made explicit in the Plan. 




The details for Part C are as follows: 

- identify the local, area, and regional problems
 
to which the project is directed;
 

- describe the quantitative and/or qualitative
 
indices which will be used to further define
 
the problems identified in item (B) In order
 
to verify that project impacts bear upon these
 
problems;
 

- identify and justify necessary assumptions
 
covering the events and activities which must
 
occur in order for the project to meet its
 
stated objectives.
 

In other words, as with specification of goals, project documentation 

should state in a narrative fashion what project results will be 

vis-a-vis a lower level problem than that of the national devel

mental thrust using relevant indices, and should point out any 

assumptions employed..Let's examIne this more closely. 

1. Project Objectives 

Definition of a Project Objective:
 

A PROJECT OBJECTIVE is the motive for producing project
 
outputs, i.e., it is the specific END POINT (quantitative
 
and/or qualitative) of the project.
 

As used here, the difference between a project goal and a project
 

objective is one of magnitude and scope. Project objectives relate to 

the solution of problems of the re ional . provincial and/or local level. 

OIA14 4;-J1% ko bk)d M' .%tv t t tiops at thoa ol o( the national 
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economy and general well being of large populations. An example of 

a project objective is increasing the income of farmers In particular 

region by 10 percent. This objective may also be consistent with the 

goal of increasing average income of all farmers in the agricultural 

sector. In other words, objectives are more specific than goals. A 

project should achieve its objectives. But it is very unlikely that 

a single pro~ect will reach a national goal; it should help however; 

A well-designed projecL may be capable of satisfying one or more 

specific OBJECTIVES each of which should be DEFINED. 

2. Measurement of Objectives Achievement
 

Determination of whether a project has achieved its objectives 

should be based upon .an examination of conditions expected WITH AND 

WITHOUT the project in place. Therefore, project documentation per

taining to this section should include a description of the CHANGES 

that occur due to the project stated in either quantitative, qualita

tive, or behavioral terms. Care should be taken to insure that only 

thotie changes which can be directly attributable to the project and 

not changes due to other causes are included as project achievements. 

Project objectives are not the same as project outputs in that object

tives should relate to social problem while outputs are produced
 

goods and services. Listing outputs a the objective of the project 

is likely to be inadequate because only rarely are project objectives 

titited to protiction outputs. 



-204-


Examples of alternative project objectives and verifying indi

cators are given as follows in Table 2. Indices pertaining to pro

ject achievements may thus be displayed in tabular form and related 

to the narrative discussion of these impacts. 

3. Basic Assumptions About Achievement of Project Objectives 

Despite the stress given to 'scientific objectivity' the fact 

remains that all project designs are based upon various assumptions 

to hard facts and figures. Although assumptions may bein addition 

less tangible than other aspects of project preparation, they are 

important and should be made explicit for they set forth the numerous 

conditions which affect the project. Assumptions should reflect Ltie 

analysts considered judgement regarding the uncertainty of future 

events as well as expected directions in government policy and the 

course of economic and political activity.
 

To state as a project purpose the improvement of a specific
 

capability within a sector assumes the -interplay' of a number of 

factors. For example, an important assumption may be that govern

mental agencies will give proper recognition to improved skills of
 

employees taking additional training and assign them to appropriate 

positions with corresponding remunerative rewards. In the case of 

a project to increase production of exports crops a critical assump

tion is that adequate price incentives and international markets* 

will exist at appropriate future dates. 



Table 2. Examples of Project Objectives and Indicators 

Project Objectives 

To Improve standard 
living in area A 

of 

Indicators 
Narrative Statement 

To increase cash Income 
province A. 

in 

Tarnets 

A 25% increase in annual 
family net revenue 
A 10 decrease in amual 

farm operating costs 

To improve nutrition 
in province B 

To increase livestock 
production and hom 

consumption of meat 

A 10% increase in mat. 
production 
A 15% change In the quintity 
of meat entering the local 
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Project assumptions are, therefore, not wi.d guesses about project 

related phenomena, but represent judgement decisionr based upon the 

analysts training, experience, knowledge of the country or area, the
 

specific characteristics of the project, and the nature of other
 

government prbgrams. The specific assumptions adopted should, there

fore, be made explicit and justified. Also, the direct relation
 

between assumptions at this level and achievement of developmental
 

goals to the extent there is one should be explained.
 

D. Enumeration of Project Outputs, the Relationship Between Output 

and Project Objectives, and Necessary Assumptions
 

The critical factor here is pointing out how producing the pro

ject outputs and services will help solve the specific problems
 

outlined in the objectives.
 

Needed here is a section which:
 

- lists and describes in quantitative and/or qualitative 
terms (1)the specific goods and services which will be 
produced by the project. (2) how project goods and services 
will serve to meet the project objectives (vim., how pro
ject output will relieve the problems outlined in item C.1 
above) and (3)what alternative project outputs, or different 
technical approaches were examined, and 

- identifies the assumptions which must be made relative to the ability 
of the project to produce the goods and services listed above. 
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The details are as follows 

1. Project Outputs 

Definition of Project Output.: 

PROJECT OUTPUTS are the specific GOODS AND SERVICYS 
which are PRODUCED through the utilization of project 
inputs. 

This section of the project report 'should, therefore, contain 

what is essentially a narrative description of the direct results 

of the project and should point out how these outputs met the 

projects' objectives. The Section should make clear why the techno

logical mix and the product mix chosen is the most appropriate way 

to achieve project objectives.
 

Technological mix refers to the processes chosen to produce
 

the desired output and product mix refers to the particular set of
 

outputs which have been judged to be the best way of bringing about 

the changes desired. It is important that this ispect of project 

design be given sufficient attention for the decisions reached can 

hnve far reaching impact upon the success of the project. For 

example, if unemployment or underemployment is a problem then a 

labor intensive technology as opposed to a capital intensive one
 

may be preferred. Similarly, the project output mix should be 
one 

which is not only physically possible to produce in the way suggested 

(technologically possible) but is the best way of solving the several 

problems which the region and the nation may face. 
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The use of qualitative data is not Inappropriate. Stress should 

be given to presenting a brief but clear picture of what is to be 

produced or provided by the project and descriptive methods can 

serve here very well. Project rationale also relates to the choice 

of project outputs as well as mans of attaining them; hence, the 

justification for the particular project under review, vis-a-vis, 

other outputs and technical approaches, should be est-blished. Other 

alternatives which were considered, and the reason for cejection 

should be included in this section of the project report. Table 3 

contains examples of project outputs and related output indicators. 

2. Basic Assumptions About Production of Outputs 

As before; critical assumptions may underlie the justificatfon 

of the project. In this case, assumptions will involvi the premises 

for expectations that project outputs as specified will in fact be 

forthcoming. For example, critical decisions. may have been made 

reogarding input/output relationships at the farm level, such as, 

crop ruspouse to irrigation water or fertilizer. Obviously. these 

kind of decisions will have a strong bearing or the cost and returns 

of projects; hence, they should be made explicit in project reports.
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Table 3. Examples of Project Outputs and Indicators
 

PROJECT OUTPUTS 


Trained indigeneous personnel 

for extension posts to be 

located in province 'A'
 

Improved access to Bank 

Development Credit 


Improve Agricultural 

Training 


To establish a livestock 

artificial insemination 

program in Region 'C'
 

Co-ops organized and 

surviving to serve low 

income farmers directly 

and indirectly
 

OUTPUT INDICATORS 

Fifteen trained staff placed
 
in (specified) posts by 1975.
 

Loans to new business increase
 
by X% (or) by X TL.
 

1500-2000 new students enrolled
 
per year for 10 years
 

X numbers of successful
 
inseminations per year
 

Membership of 10,000 in co-ops
 
in 2nd year and increasing by
 
15,000/yr thereafter
 

Formation of 'X'co-ops in year
 
2, 'Y'co-ops n year 3, 'ZI
 

co-ops in year 5, and national
 
federaticn in year 5.
 

E. Enumeration of Project Inputs, the Relationship Between Inputs
 

and Outputs, and Necessary Assumptions
 

This is the last topic for discussion in connection with project
 

logics. The three points to be covered are: 

- a list of all resources which are necessary for the 
production of project output, via., all commodities,
 
personnel, training, and financial resources, as well
 

as required action such as new legislation, contractual
 
arrangements, policy decisions, etc.
 



-2 i0

- a discussion of how the utilization of project

inputs will lead to project outputs.
 

- identify any assumptions required in order for
 
project inputs to result n expected outputs.
 

These are straightforward and we do not need to go much further in 

elaborating upon what is meant. Nevertheless, a few brief words may 

be n order.
 

1. Project Inputs 

Definition of Project Inputs:
 

Project inputs are the RESOURCES which are necessary
 
for the production of project output.
 

Inputs to a project will consist of personnel, commodities, training, 

financial resources, as required action such newwell as as legisla

tion, negotiation of a contract, 
or a policy decision.
 

These requirements should be spelled out.
 

2. Measurement of Project Inputs
 

Project inputs may be described in any terms befitting their 

nature. Although quantitative indices are usually the most desirable, 

thoy nIny 11t always b suifficient to describe the kind of input re

quired to produce project outputs. For example, in the case of per

sonnel the important input is the service which is performed end not
 

merely the assignment of people to a project, i.e., 
the fact that An 
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advisor is assigned to a position is not the same as a statement of 

the input expected from that advisor. 

Table 4. Examples of Project Inputs and Indicators
 

INPUTS INDICATORS 

Fertilizer Tons per year 

Roads 	 Miles per cultivated acre
 
Miles per ton of production
 

Warehouses 	 Square meters of floor space
 
Cubic meters of storage 
volume
 

Advisors 	 Number and Job description
 
of each
 

Artificial Insemination Items utilized and their 
Supplies and Equipment amounts 

3. Utilization of Inputs 

Here the analyst should briefly describe the technical and 

managerial (administrative) process by which the listed inputs will
 

be converted to the required -outputs. Project organization and mana

gement is an important consideration. 

4. Basic Assumptions About Management of Inputs 

Assumptions at this level concern expectations that certain
 

goods and services will be provided to the project on a timely basis.
 

Therefore, the logistic support for a project, the cost, the delivery
 

o,' LhL 3LtV\'L±. :Oiw tiLhe Mat le" ot pi'v.Ldtng tuputs m'ust be exlkcitly 
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stated. Past performance and budget sufficiency can be used to help 

produce the availability and effectiveness of support activities 

affecting project inputs. 

Worksheet V.1 provides space for recording a summary of infor

mation necessary to make clear the underlying logic and rationale 

of the project proposal. The worksheet should be filled out in a. 

brief a fashion as possible while still conveying the meaning. The 

the purpose of the worksheet ispoint should be kept in mind that 

to show the relationship between the resources comitted to the
 

goals, and thedevelopment plan (i.e., the inputs) and the desired 

assumptions made in formulating the plan. The worksheet is not n

tended for restating all the details pertaining to project/plan design 

and inputs and outputs. The worksheet should therefore, be used as 

a supplement to the narrative portions of this section of the feasi

bility analysis. 
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CHAPTER VI 

FINANCIAL FEASIBILITY ANALYSIS 

A. 	Discussion 

a project proposal is
The purpose of the financial analysis of 

of the project upon participants
to (a) identify the financial impact 

and (b) to determine if suffiindividual participants will receive 

cient economic returns to bring about their involvement.  / Partici

individual farmers, commercial farming organizations,
pants may be 

including capital lending institutions, and governmnt
private firms 

agencies. Project documentation should therefbre include material 

can be ex
relating to the actual financial returns and 	 costs which 

of these various involved entities.iactod to nccrua to oach 

is similar to economic analysis,Although financial analysis the 

by thoseshould be thoroughly understooddifferences are important and 

as well as by those reviewing it. While
preparing the project report 

1/ With respect to the latter purpose, a financial analysis should allow., 
and to provide for a soumd

examination of 	alternative financial terms 
for project participants.financial plan 
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many of the data and the calculations performed in financial analysis 

are the same as in economic analysis, the fundamental difference is 

that the latter seeks to ascertain whether the project is beneficial 

from the standpoint of the economy as a whole, whereas financial 

analysis is concerned with the incidence of project benefits and 

costs as actually experienced by the direct participants. This distinc

tion leads to the following characteristics )f financial analysis as 

compared to economic analysis:
 

(1) prices are market prices 

(2) in computing cash flows for each participant all cash 
received and disbursed are to be included, viz., all
 
subsidies, loans, interest, dividends, depreciation,
 
taxes, duties, etc., are entered as either income earned
 
or payments made 

(3) financial data is calculated for each participant.
 
or class of participants when aggregation of individual
 
units into homogenious groups is possible
 

B. Financial Feasibility Indices
 

Given these characteristics, project documentation should display, 

for each participant group, cash flows, annual income/expenditures, 

and a balance sheet. Aggregate cash flows for the project as a whole 

should also be presented. Specific financial data and indices should 

also be prepared in order to summarize project financial relationships. 

These are as follows: Net cash income; the sources of all loans received; 

the internal financial rate of return; the payback period on partici

pants invested capital; debt service ratio3; debt equity ratios; liquidity
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ratios; current assets current liability ratios, and short term/long 

term debt ratios. The worksheet be prepared in this section 

facilitate financial analysis.
 

C. Preparation of Financial Worksheets
 

Preparation of financial information draws upon data previously 

assembled in Chapter IV. of this Manual. Here, special worksheets are 

set up to facilitate pulling together the specific data needed. These
 

worksheets and the methods for filling them out are described in the
 

following material.
 

Worksheet VI.l Participant Cash Flow Summary
 

The financial cash flow for each project aprticipant, or class of
 

participants, is prepared in order to make explicit the net income 

received and the terms of any financing needed and to ascertain whether 

whether or not participants will be able to meet required payments of 

Lterest and principal. The cash flow projected is based upon expected 

annual cash requirements (including the investment schedule), the 

probable cash income stream, the equity capital made available from 

outside sources (such as government grant agencies) or capital goods
 

transferred (such as irrigation works and equipment) to participants, 

and the schedule for borrowing end repayment of loans.
 

Preparation of the cash flow worksheet requires specification of 

the terms of all financing provided to participants including the equity 
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capital transferred, the afounts to be borrowed annually, principal
 

repayment schedule and the interest rate and timing of interest pay

ments. One or more financial plans may be evaluated through use of
 

Worksheet VI.1 using one sheet for each alternative plan. When com

pleted, each worksheet should show the Impact of various financial 

plans upon participant's cash balances and should help to identify
 

the financial plan which is most desirable from his point of view.
 

Aggregation of separate participant cash flow statements for all par

ticipants can show the financial situation for the project as 
a 

whole.
 

Worksheet VI.1 is filled out in the following fashion. The par

ticipant (group) is identified at the top. The relevant cash flow
 

items are listed in Column (1). Cash Revenue Received is the actual 

cash income earned by the participant. The data for this item is taken 

directly from line I a. Worksheet IV.15. Item II, Cash Outlays refers 

to all cash expenditures which must be made ddring the project plen

ning horizon; viz. Capital investment required (from Worksheet IV.11) 

andl annual cash costs (from line II.a. Worksheet IV.l5). Item ills 

Participant equity is important to note for it prov.dfes the collateral 

base for borrowing and for covering business risks. Equity Public In

vestment, Item IV., is the capital transferred to participants in sup

port of their needs (from Worksheets IV.2 and IV.3). I.em 'V., Financing 

Required is the difference between Items I., III., IV., and Item II.c., 



Loan Funds. Item VI. provides space to record the mount of financing 

made available to participants and the annual interest rate. If 

several loans providesare as linesmany as needed are utilized Under 

Item VI.* and the source of each, the amount, and the respective in

terest rate, should be spelled out in a footnote. Not Cash Balance 

reflects the resulting annual cash-balances after the repaymt plan 

for the project loan is taken into consideration in the cash flow 

position. The cash balance figure reflects the ability of the parti

cipant to cover all costs including project loans. If the cash balance 

is negative for any year, then the terms of financing must be adjusted 

to bring the balance to at least zero. If the value is positive by a 

large amount for one or more years, then it may be desirable to either 

reduce the amount of borrowing or increase the annual repayment schedule, 

or both. 

Worksheet VI.2 Aggregate Participant Cash Flow Summary 

This Worksheet is identical to Worksheet VI.1 except that the 

values entered are the sum for all individual participants. It thus 

shows the financial picture for the project participants as a whole. 

Worksheet VI.3 Annual Income/Expenditures 

Worksheet VI.3 is designed to show the annual income and expen

diture figures for individual participants. In this regard it is similar 

to Worksheet VI.3 however, here the income and expenditure accounts 
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displayed are comparisons of various income effects with and without 

the project. 

shoin.
Income and expenditure items are listed in Column (1). as 

Loan funds, with the source and rate of interest identified are listed 

as income. The cash revenues should correspond with the values 
in 

Worksheet VI.2. Expenditures are broken into five categories: 
opera

tional expenses; payments on outstanding loans; interest; taxes; and 

depreciation. All data for these expenditure items are taken directly 

from Worksheet IV.14 which has previously been completed. 

The difference between income and expenditure totals equals Net 

income should be shown for the pat-
Cash Income, Item III. Net Cash 

ticipant, or the participant group, as well as for the average pat

ticipant family. The latter value is obtained by dividing Net 
Cash 

Income for a group by the number of families in the group, and 
is 

entered on line III b. Item IV displays Net Cash Income plus 
the Val"* 

of home consumed production (from line I b., Worksheet IV.14). In
 

order to compare the net financial gain to project participants, their
 

project (line. iV 6 A,net cash income estimated as it would be without the 


income without
Workaheot IV.15) is shown as Item V. As before, family 


the project should be shown as well.
 

Worksheet VI.3 thus provides another view of the expected annual
 

net financial position of project participants, plus two financial In

dices summarizing project financial impacts--net cash income, and net
 

ctMnmpt ton-- with And without the project. It
 . I1'h'cit p1 %i hIowt 

also I'oVin.o4Hpaeo' for identtfying th source of loan financing rOeiabd. 
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Worksheet VI.4 Project Balance Sheet
 

This wo-ksheet follows standard balance sheet form and is 

utilized in the same way -- to provide an internal check for balancing 

total assets against total liabilities and net worth. Once again the 

figures used are developed iu part from previously completed work

sheets as well as from additional data. The balance sheet s utilised 

primarily for commercial enterprises involved in the project which 

are business in orientation and not farm units; however, balance sheets 

for farming enterprises may be prepared if desired. Solvency requires 

hat total assets plus iiet worth equal total liabilities. 

Worksheet Vi.4 also provides the necessary data for computing
 

financial indices which commonly
are used to judge the financial gal*i 

created by the project. Four such parameters may be shown in the .i'er 

portion of the worksheet. They are: (1) the debt equity ratio; (2) the.
 

liquidity ratio; (3) the ratio of current assets to current liabili

ties; and, (4) the ratio of short term debt to long term debt.
 

D. Calculation of 2inancial Indices
 

In addition to the information displayed in Worksheets VI.1-4 

there are several specific financial indices which should also be 

computad for cach project participant. Thec Indices are the Internal 

financial rate of return (fii), 
the debt servic" ratio, and the pay

back period. The following material outlines procedures for making the 

necessary computations. 
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Since each of these financial paramtera is based upon the pre

sent value of financial returns and coats, the present worth figures 

are computed first. Worksheet VI.5 is devoted to the participant
 

investmeftt component, Worksheet VI.6 deals with the payment to prin

cipal and interest on loans, and Worksheet VI.7 covers the fiMancial 

returns. In each case several discount rates are utilized to prepare
 

an array of present worths.in order to (later) judge the sensitivity 

of financial indices to the discount rate chosen. These worksheets are 

identical to those which will be utilized in the economic analysis of 

the next section. Here, however, the values used are participant in

vestment (from line III. Worksheet VI.l), interest and principal re

payments (from lines II.b and II.c Worksheet VI.3) and financial re

turns net of all costs except interest and principal repayments (i.e., 

line III.a. Worksheet VI.3 plus interest and principal repayments) 

are used as the base values. Including interest and principal payments 

in the figure for returns facilitates calculations of the present 

value of net financial worth in Worksheet VI.8, Both Worksheets V1.8 

and VI.9 utilize the present worth values assembled in Worksheets 

VI.5-7.
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Calculation of Internal Financial Rate of Return and Debt Service Ratio 

The Internal Financial Rate of Return (fi I ) of a project may be 

defined as the discount rate which makes the present net financial 

worth of the project equal to zero. Thus, the financial rate of 

return is the value of the discount rate such that the following 

condition exists: 

T T 

(1) - FRt - FCb PIt
(i + i) t (1 + i)t 

t-l t l 

Where: 

PNFW- Present net financial worth 

t- a time period
 

T- the length of projesct life in years over
 
which returns and costs are discounted.
 

FRtt financial returns in period t 

FC t - financial costs in period t 

PI t participant investment in period t-

i- the discount rate 

'lie similarity of the above expression with the formula for computing 

the present net financial worth (PNFW) of a project is obvioiw. With 

the PNFW index however the expression does not have to equal zero and 

the analyst must choose beforehand the discount rate to use in solving 

for PNIW. With the internal rate of return index (fi 1 ) on the other 

hand the discount rate which satisfies expression (1) must be computed. 
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This rate measures the average annual earning power of the capital 

invested in the project over the projects life. 

Calculation of the internal rate of return index generally pre

sents a clear picture of the return to the capital component of pro

ject costs expressed as a percent.2 Use of this index avoids the 

difficulty of having to decide upon a specific discount rate to use 

in assessing the productivity of the investment. It does not eliminate 

all such problems however becouse it requires that the project 

analyst specify the minimum, or "cut-off", rate of return which must 

be achieved before a project will be considered for implementation. 

Finaticial investment criteria require that a project's rate of return 

should be at least equal to the rate of return in the best alternative
 

investment opportunity available.. Hence those projects whose earning 

power as measured by their internal rate of return is less than that 

of other alternatives ought not to be carried out for they represent 

a less productive use of the scarce capital resources. Thus, whenever 

thti internale rate of return criterion Is to be employed in project 

PWII.Wt.ton It iF4 ,ecoennry to state both thc "cut-off" raet of interest 

used for comparison and the rationale employed in its selection.- / 

2/ In some cases the nature of the projects capital investment and 
annual costs and returns may be such that more than one discount 
rate may satisfy equation 1. In these situations the internal rate 
of return index presents ambiguous results. See R.N. McKeAn, Efficiency
in Government Through Systems Analysis. Rand 1958. 

3/ It should be recognized that the computational procedures to be fol
lowed in computing the financial internal rate of return the sameare 
as thobe utilized in calculating the economic internal rate. The dif
ference arises in the return-cost values themselves and not in the 
mathematics. 
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The Debt Service Ratio is a straight forward comparison of the 

net cash flow generated by the project and associated farm opera

tions and the debt incurred by the project participants. The Index 

is computed as the ratio of the present value of net financial fbturns 

to the present value of annual payments for principal and interest on 

outstanding participant obligations. 

Calculations of both the internal financial rate of return and 

debt service rate for individual project participants or groups can 

be carried out inWorksheet VI.8. 

Worksheet VI.8 Internal Financial Rate of Return and Debt Servicie 

Ratio
 

In Column (1)various interest rates, which may be used to compute 

the present values of data from Worksheets VI.5-7 are listed. Columns 

(2), (3), and (4)provide space to respectively record the present 

worth of participant investment, debt repayments, and net financial 

returnA/ , at each discount rate. In column (5) the present vlde of 

net financial worth (PNFW) at each rate of discount is entered. Addi

tional space for comments notes, and side calculations is available
 

in Columns 6 through 11. 

4/ For case in computing present financial worth as well as the present
 
value of debt repayment as separate items the financial return figure 
is here gross of payments for principal and interest. 
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Tho lomwr portic ot the VWikahet otAiviti Ch for'tas i1 title 

for computing the financial internal rate of return and the debt
 

service ratio. In order to evaluate the productivity of the project
 

for each participant using the rate of return criterion the rate of
 

return in the next best alternative investment should be shown as 

suggested. If the project does not yield a return to participants 

capital at least equal to the alternative, then there is no financial 

incentive for him to cooperate in the project. The debt service ratio 

should exceed unity. If it does not, then the present worth of all 

net income as not sufficient to cover debt liquidation and payments 

of interest. 

Calculation of Capital Recovery.(Financial Payback) Period.
 

In planning development programs and projects the "turn-over
 

time" for invested capital is of special interest. On balance the
 

quicker projects pay-out the better. Project documentation should
 

therefore include the calculation performed for determining the pay

back period for any investment expenditures made by project partici

pants. The payback period is, more specifically, the length of time 

it takes for financial net returns to equal participants capital n

vestment. 
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Worksheet VI.9 Pertod of Capital Recovery (tnanetwa ,1bayhk 

Period
 

Annual Investment, Colum (2) refers to participants equity 

capital contribution (from Line III. Worksheet VI.l), Annual Net 

Financial Returns are Net Cash Income (line III a. Worksheet VI.3). 

The payback period is the length of time it takes comulative finan

cial returns (Col. 5) to equal cumulative participant investment 

(Col. 3). Whenever the payback period falls between two periods of 

time shown in Col. 1, the following extrapolation formula may be 

utilized to compute the period in terms of years and portions thereof:
 

(2) Y + 12 (CI - CBy) 
- Payback per]od In years 

CBx - CBy and months 

Where:
 

Y - The last year of investment
 

CI - Cumulacive Investment in Year Y 

CBy = Cumulative net financial returns in year Y. 

CBX - Cumulative net financial returns in year Y 1 ., 
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CHAPTER VII 

ECONOmiC FEASIBILITY ANALYSIS 

A. 	Discussion 

The purpose of economic feasibility analysis Is to help deter

mine through the use of economic efficiency criteria the desirability 

of 	carrying out the proposed project.'l Efficiency criteria relate to 

the economic returns to the resources committed to the project re

gardless of who receives the benefits. Economically efficient pro

jects are thus those that serve the goal of national income maximi

zation. Other considerations such as income distribution, regional 

grow4th, and social justice or equity are ignored in economic feasi

bility studies. These latter factors, however, often are of equal 

if 	 not greater importance n project selection than efficiency since 

they reflect important welfare impacts of a project. Discussions of 

non-efficiency criteria and the details of related feasibility analysis 

are reviewed InChapter VIII.
 

1/ 	 In broader framework, project analysis can sare to Identify the inci
dence of benefits and costs and to suggest guidelines for pricing of 
project output. 
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Economic analysis Is carried out by a series of calculations per

taining to the economic costs and returns of project inputs and out

puts. Total project costs and benefits are computed for each year of 

the project life. Incremental changes in these costs and benefits as 

the project is enlarged in size should be compared to determine optimal 

project scale. Various indices, such as the projects' economic inter

nal rate of return, present net worth, and benefit to cost ratio are
 

then computed using appropriate discounting, techniques. These indices 

reflect the relationship between inputs and outputs measured In econo

mic terms and are used as the parameters suzmmarizing the project's 

economic profitability. 

Basic to the economic analysis of a project are a number of 

fundamental principles which must be followed. 

First of all, project net benefits must be calculated in term 

of the difference between what will happen with the project and what 

can be expected to occur in the absence of the project. (As mntioned 

proviouiRly. This is what is known as the "with-without" principle). In 

economic analysis the notion of what will occur in the absence of the 

proposed project extends to income gains and losses which may nrise in 

any sector of the economy and/or in any geographic location. 'hus, the 

opportunity costs of a project must be taken into consideration from 

a broad as well as a penetrating view point regarding real project 

gains. 
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Second, the alternative project under review ust be the least
cost way of achieving project objectives. The least-cost condition
 

should be verified through a cost 
comparison of alternative technology 

and/or administrative organizaiton.
 

Third, economic analysis relies upon market prices to evaluate 
costs and benefits which, when necessary, have been properly adjusted 

to reflect the true cost and benefit of the project to society. 

Fourth, since project objectives and national/regional goals
 
may be achieved in other ways, the feasibility analysis should 
com

pare the particular project discussed with 
 the other alternatives 

whenever they exist. The comparison should be in terms of sumary 

information relating to the principal impacts of the project and 

any alternative to it. 

Fifth, any constraints or bottlenecks which have limited the 

scope of the project examined should *be made known; for example, pro

:oct planning may have been constrained by physical or technological 

I-,a:sons, by legnl requirements, by the desire to achieva goals other 
than cconomic efficiency (e.g., redistribution of national Income to 

low income segments of the population, increased regional employment, 

achievement of export/import balance, to conserve foreign exchange, 

etc.), by budgetary constraints which have limited planning adtivities 

as well as implementation, and by policy requirements pertaining to 

necessary contributions to projects costs by individual beneficiaries. 
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Sixth, relevant sensivity analysis should be presented showing
 

the dependence of project impacts upon data subject to risk and un

certainty.
 

Seventh, whenever several investment alternatives for reaching
 

similar objectives exist, the projects should be ranked in order of
 

preference using the various criteria which are relevant. 

The materials presented in this chapter are designed to facili

tate making the necessary economic analysis. Procedures are outlined
 

for calculating various economic indices or parameters which can be
 

used to summarize project impacts and to make comparisons among
 

alternative project possibili,-ies. 

B. Economic Feasibility Indices
 

Economic feasibility indices are calculated by comparing project
 

bcnefits and costs so as to identify the net return to investment of 

scarce resources. Both costs and benefits are measured from the
 

national viewpoint as pointed out. This means that market prices
 

adjusted t o reflect the real gains and opportunity costs to society
 

the input data.2/
are used as 


2/ In some situations, however, not all gains and costs can be adequately
 

expressed in monetary terms and here a comparison between physical
 
(scarce) inputs and the value of goods produced, or between the econo
mic cost and on associated physical output will be necessary. Cost

-

effectiveness and cost minimization are appropriate analytical techni
ques under these circumstances. Additional discussion and Worksheets 

relevant for these approaches are contained in Chapter VIII. 



Different indices bring to light different aspects of project
 

feasibility. Hence, various indices, or project economic impact 

pnr;uMF ters, may be employed for estimating project desirability 

depending upon the specilic iaapit/output comparison of interest. 

Since project benefits and costs are flows through time which may 

differ in time occurrance as well as magnitude, discounting procedures 

are again necessary in order to render these values comparable as to 

their present worth to society. In this manual it is recommended that 

eight indices be calculated and used to judge the economic feasibility
 

of 	 the project. These indices are: 

(1) the capital/output ratio
 
(2) the benefit/cost ratio
 
(3) the present net worth
 
(4) the internal rate of return
 
(5) the pay back period 
(6) the returns to skilled manpower ratio
 
(7) the ratio of foreign exchange investment to domestic
 

currency investment
 
(8) foreign exchange savings.
 

Each index will tell a slightly different story about the invest

ment project under review. 

Considerable discussion exists in the economic literature about
 

their pro's and Con's and whether the benefit/cost ratio, the present 

net worth, or the internal rate of return is best suited to serve as 

the primary choice criteria. 3 / Although no single index is clearly 

3/ 	 See Appendix D for a discussion of the relative advantages and dis
advantages of the various efficiency criteria which may be employed. 
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the best choice in all circumstances, the position taken in thib 

manual is that if a single criterion of economic effectiveness is 

needed then the internal rate of return is the preferred choice, 

but that both (3) and (8) should also be computed for they provide 

insight as to project impacts not made apparent in the rate of return 

figure. Items (1), (2), (5), (6), and (7) provide additional In

formation which is helpful for making choices among project alternatives. 

In the balance of this section procedures are set out for com

puting the value of each index listed above. The data which was as

sembled in Chapter IV. provides the basis for these calculations; 

however, since all cost and return data assembled in that Chapter 

are based upon market prices as taken from marketing reports or as
 

estimated on the basis of purely marketing information they must be 

systematically reviewed and adjusted in order to render them suitable 

for use in economic analysis. Here worksheets are presented and dis

cussed which facilitate making the adjustmentd and which can be used 

to assemble the specific information needed to compute the necessary 

eronomic indices. rh11t, the steps outlined In this Chapter build 

upon the work of previous portions of the manual. 

C. Evaluation of Economic Benefits and Costs
 

Evaluation of project economic benefits and costs Involves placing 

lira values upon the goods and services produced, and upon the inputs 

utilized in the production of those goods and services. Like financial 
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analysis, the purpose of assigning m-metary values to hipts antd 

outputs is Io ascertain the net intco* gana reated by th project. 

Unlike financial analysis, however, economic analysis cannot rely 

upon market prices as suitable measures of the benefits and costs
 

associated with the project; hence, market prices may serve as the 

initial starting point for determining project net economic gaiuas 

but very frequently these values must be adjusted before uising tiem 

in the analysis. 

Thie fumdamental rationale for the use of prices in measuring
 

project benefits and costs rests upon the notion that the 
income
 

gains and expenditures 
are proxy measures of the utility generated
 

by the goods and services produced and the productivity of input
 

resources. Thus, the added income generated by a project reflects 

an improvement in monetary well-being which enhancecan general 

well-being by allowing individuals to improve their standard of
 

living. But, that income is upon the pricesincrease based consumers 

of the goods and/or services are willing to pay for them. Similarly, 

on the cost side the prices paid for resources consumed in the pro

ducLion of project outputs should reflect their real productivity 

i.e., they should reflect the value of such inputs in their most 

productive use. Wenever market prices do infact measure truethe 

monetary value consumers are willing to pay to acquire project out

puts and Lte real income generating potential of project inputs, 

th,,v may' I.L employed in economic analysis just as they were in the 
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financial ana lys is. In the latter case, the mon, tary income ga .?, 

and costs to project participants are equivalent to the gains and 

costs to society at large. Unfortunately, market imperfections are 

likely to exist which render market prices poor measures of social 

gains and costs. 

In order to better understand the adjustments to market prices
 

'hich are necessary in economic analysis, a brief discussion dealing 

with the relationship between market imperfections and the use of
 

pricing data in project planving is necessary.
 

Under perfectly competitive conditions, the prices prevailing 

in c.n economic system in equilibrium would be, with one exceptional 

sittuaL1j, accurate measLres of the true monetary value consumers 

and producers place upon goods and services. The exception is the 

case where technological external economics and diseconomics exist 

wherein costs or benefits (income/cost increases) originating in one 

enterprise, or sector of the economy, are passed on to others without 

just compensation. The existence of theae benefits and costs ex

ternal to a particular economic unit means that calculation of in

comes and costs based upon market prices underestimate overall (social) 

benefits and costs by the amount of externality. Since technological 

externalities tend to be ignored in prices, the usual practice in pro-

Ject analysis and the procedure followed here is to estimate off-site 

henf[it; mind costs separately from project participant net income and 
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then corMbirt OhL two !;i'Ls of value. to yield the overall net beneftt 

of the projcc. 

In addition to the problems caused by technological externali

ties, there 
arc others which arise because in the real world economic 

systems are never in equilibrium for more than a very short period
 

of time, it at all, and because very few markets can be classified 

as 
perfectly competitive.A/ Mien markets violate the perfectly cum

petltlive conditions they are then said to exhibit market imperfec

tions.
 

The market inperfections which are particularly relevant for pro
ject analysis in developing economies 
 can be lumped into four cate

gories:
 

(1) Monopoly elements 
(2) Governmental price controls
(3) Lack of complete information on 
the part of consumers

(4) Institutional regidities which restrict the free flow
 

of goods and services to points of demand.
 

Each of thee conditions means that prices which prevail in the 

ma ,1IIor I)VrojceI Inputs1 n and oti:puts are noL consistent with the 

basic requirement that they reflect real productivity and consumer 

pre ttoremice.
41/ Economic theory states that in order for a market to be perfectlypetitive it must have the 

com
following characteristics: (1) there arelarge numbers of buyers and sellers, (2) no one individual commandsmonopoly control on output, input and prices, (3) profit maximizationIs the motive of firms; (4) there is complete freedom of movement of
goods and services, and (5) producers and consumers have perfect knowledge about present and future prices.
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Monopoly pricing means that output is restricted in order to 

generate maximum profit to the monopolist, and that the resources 

utilized in the productive prices are not paid the full value of 

their productivity. Thusj if monopoly prices are used to establish 

project costs and benefits project inputs may be overvalued in 

relation to their productivity in alternative uses, and project out

puts will be overvalued in terms of what would prevail if output were
 

not artificially restricted. In other words, under competitive equi

librium conditions not only would more inputs and outputs be avail

able in the economy but the resulting price would be one where the
 

price paid equaled productivity received.
 

Government price controls similarly distort the relationship
 

between unit productivity and prices. Lack of adequate information
 

regarding alternative markets for goods and services, and restrictions.
 

on 	 the ability of goods and services to move to alternative markets 

also create this distortion. The result is that before using the
 

I r eing data taken froi markot reports rhe nnil vat must determine if 

markt. Imperfectlois of these types exist. if go, "shadow prices" 

must be computed and utilized in lieu of market prices. 5 / 

In most developing countries market imperfections do exl.3t and 

Turkey is no exception. Therefore, before an economic analysis can be 

performed the cost-return data assembled in Chapter IV. of this manpual 

./ 	 Shadow prices may be defined as an artificially determined price 
cilculated to be that likely to prevail under competitive equilibrium. 
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must be reworked. .. following material is presented as a guide to 

the adjustments tolbe ,mrde to market prices whenevor Phudlow irdo 

are needed. 

Gittinger (p.37,) maintains that in agricultural projects there 

are three classes of input.; and outputs where shadow pricing is 

likely to be important; viz., foreign exchange, labor, and inputs 

and outputs whe.e price regulation is practiced. 

Foreign Exchange 

The need for foreign exchange shadow prices arises because 

duc to inflationary forces, official governmental exchange rates are
 

frequently out of line with the actual exchange rate as exhibited 

in the markets for the domestic currency. For economic analysis, 

therefore, it is necessary to compute the Turkish lira value of foreign
 

exchange utilized in the project on the basis of the real value of the 

liras. Thus, whenever it is desirable to express foreign exchange 

values In domestic currency equivalents It is necessary to use a 

conversion factor which reflects the actual as opposed to the official 

exchange rate. The conversion factor is computed as follows: 

A 
C r 

0o 
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Where: 

Cf - the conversion factor 

rA - the actual exchange rate effective in the 
trading markets for the domestic currency 

0 the official exchange rate
r -


To convert foreign exchange to its effective real value in terms of
 

domestic currency when the official rate has previously been used
 

the followL. ;alculation is necessary:
 

Ef - Fc . Cf 

Where:
 

Ef - the real domestic currency value of foreign exchange 

F - the domestic currency equivalent of foreign exchange 

C based upon the official rate of exchange. 

While the above formulas are straightforward and should present
 

no difficulties, a very real problem is deciding upon the actual rate
 
A
 

of exchange, i.e., r , to use in the calculations. In practice the
 

choice will rest upon a comparison of the official rate with the rates
 

at which lira currency is exchanged in the various market. At the pro

ject planning level two difficulties face the analyst in regard to
 

proper values for foreign exchange: (1) the time involved irk estimating
 

an average actual rate may be considerable and will tend to divert the
 

planning group into areas where relative expertise is not likely to be
 

great, and (2) independent estimation of exchange rates by different
 



planning groups could result in many different results which will tend 

. i Lei, IL . ,' p Lto distort the CoJiyp.±1 Lv t o. 

Agencies. On balance, it seems better to use the exchange which the
 

central planning body (SPO) recommends, and if differences of opinion
 

arise discussious should be carried on to *erify their accuracy. 6 / 

Labor 

With respect to the shadow price of labor utilized in the construc

tion and operation of the project the issue arises because of the pro

bable unemployment, or underemployment, of these resources in the
 

absence of the project. Since even unemployed workers will be paid a
 

wage, the question that comes up in economic analysis is "should the 

wage bill of the projec t be taken as the true measure of productivity 

foregone of these otherwise unemployed resources." Economists are 

agreed that to the extent unemploynent or underemployment exists among 

rho project labor force, the wage bill will overstate true costs; hence, 

the shadow price of labor must be computed. The empirical problem is 

how muci, to reduce the ,:age bill to bring it in- line with the piod.d

tivity of the newly employed workers. 

If laborers are (a) employed at the time they are put to work 

0if the project, and (b) they will remain unemployed throughout the 

it Fr of the project, then the shadow wage vate is equal to zero.- On 

6/ This is a very pragmatic approach but one which r''olknizon that the:
 
rcsponsibility for proper est'imation 
(iftheu bai It: Winlunm 1An bbyoiiid 
the project planner per so. This is also the recom'ewdnt.ion of Cittinger 
(p.39).
 

7/ This does not mean that for project budgeting and accounting purposes
 
labor is entered at zero cost.
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the other hand if laborers are only underemployed and the project will
 

either give them full employment. or it will add an increment to their
 

employment so that they are now less underemployed than before, the 

shadow wage rate is something between zero and the rate at which they
 

are hired to work on the project.
 

Since the definition of "underemployed" is employment &.ything less
 

than 100 percent of capacity, an infinite number of underemployment con

ditions may be possible. For example, the labor force in an area may be
 

seasonally scarce during harvest periods Zit at other times in abundant 

supply so that for 60 days of the year laborers are fully employed at
 

a relatively high wage and the balance of the year i.e., 
305 days,
 

employed only 20 percent of the time at 
a very low wage. Other similar
 

combinations of full employment and underemployment may be possible.
 

There is a need therefore in this project planning manual to establish
 

a general rule for computing the shadow-price of these underemployed 

workers. The method suggested is to use the actual annual wages earned 

lby Inhorers in tr Ir vnrloun employmoint alternntLivn An thay will exist 

in the absence of the project. Unless unusual circumstances can be shown 

as likely changes in the future, the income pattern during the years 

just preeceding implementation of the project may be used as the basis 

of the calculations. 

To Illustrate, assume that laborers will be hired full time on the 

project. Assume also that for the b ditys of previous fulll employment 
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(example above), the wage paid was 20 TL. per day, and for the balsuce
 

of the annual working period of 71 days or (.20 X 305 days) the going 

wage was 5 TL. per day. The shadow price (wage) of labor per year is 

thus computed as follows: 

60 (20 TL) + 71 (5 TL) - shadow wage 

1200 TL. + 355 TL. M 1555 TL. 

Although the project will employ these workers full time during con

struction, and/or during operation, and the total annual wage per
 

worker is 5000 TL., 1555 TL. is recorded as the labor cost per worker 

in the economic analysis. As alternate employment opportunities change
 

through time, the future shadow wage will need to be adjusted accordingly. 

One other situation may arise in evaluating the shadow wage of
 

labor. Farm labor may be put to work with special activities relating
 

to the construction of capital works on their own farms and/or with
 

general improvements such landas clearing and levelling, and building 

stock pens, etc. which is considered as necessary project labor input.
 

If the farm labor utilized in these activities is otherwise wholly 

unemployed in theireven own farming enterprises, e.g.,,unutilized 

family labor then the shadow wage is zero. If such labor is u:ilized 

on a spare time basis, i.e., after normal working periods, hen the 

conventional practice is to set the shadow wage again at zero. llowevei-, 

if the labor works full time on such activities, then the usual approach
 

is to value the labor at its subsistence cost, the theory being that the 
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productivity of the workers n any other alternative may in fact be 

zero, but that they are here engaged in potentially productive acti

vities and as a minimum the cost of their sustenance is a better measure 

of their worth than zero. If of course alternatives exist to farm 

improvement aitivities, the shadow wage can be computed as shown 

above. 

Goods and Services with Regulated Domestic Prices
 

The third category of goods and services which require the use of 

shadow prices are those where market prices are regulated. To the ex

tent such regulation exists, the reported price of a commodity departs
 

from that which would obtain if competitive conditions were allowed
 

to prevail. For example, if the price of wheat is held low by govern

ment order so that the price of bread may be low, then the use of the
 

market quotation on wheat as a basis for computing the benefits of
 

increased wheat production is in error. Similarly, if an import limit
 

on foreign made goods is in effect the resulting domestic price for
 

the item is again artificially high compared to what would obtain
 

without the restriction on trade.
 

A general rule to follow under situations where market price is
 

regulated either directly or indirectly is to use the world market
 

price for the items, plus any transportation costs from the market
 

point to the point of domestic consumptions. Thus, if the import
 

price of wheat at IstLibul is 30 TL. per kilo this price, plus internal 
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transportation and storage costs, may be a better approximation to
 

the free market price than the domestic price. The shadow" price rule
 

is therefore to use a world market price or the price at 
the border 

as the base for "restricted" goods whenever these goods are also 

traded on the world market. When project outputs and/or inputs are 

domestically sold under restrictive pricing conditions, bat such 

goods themselves are not traded on the world market, once again 

world prices may be used as a basis for shadow prices but due regard 

must be given to differences in quality, or design, and any other 

product characteristics which may differ from the goods for which 

the world price is used. 

Now, having outlined the general cases where shadow prices must 

be utilized in lieu of market prices, and the rationale to follow in
 

selecting those shadow values it remains to describe worksheets which 

can facilitate the conversion of the market values assembled in 

Chapter IV. Project Formulation and in Chapter V1, Financial Analysis. 

The worksheets required are for adjusting basic pricing data used 

previously and for recomputing the economic costs and returm. The 

latter are identical in nature to the project and farm area capital 

investments and annual costs and returns categories, plum the technolo

gically related off-site costs and returns. 
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Worksheets VII.l-7 	Shadow Costs for Domestic Currency Project 

Inputs 

The simplest way to prepare estimates of the economic costs for 

project construction and operation when locally or nationally supplied 

inputs are purchased is to re-do Worksheets VI.2, 3, 4, 5, 6, 7, and 8 

using the proper shadow prices for domestic purchases rather than the 

market prices previously employed. The same procedures are therefore
 

followed for these new Worksheets except for the basic unit cost data.
 

Worksheets VII.8 and 9 	 Shadow Costs of Foreign Exchange Purchased 

Project Investment and of Annual Operations 

This workshcet deals with the two main categories of costs asso

ciated with the project itself, viz. 9 the capital investment component 

and expenditures for annual operation, maintenance, and repair. Costs 

arising with new marketing facilities are included. In these cost 

items the adjustment required is only for items purchased with foreign 

exchange capital when the actual exchange rate differs from the official 

rate quoted by government sources. 

The worksheets are completed by first listing in Column (1) all 

input items purchased with foreign exchange. The lira equivalent ex

penditures are then 	entered in the appropriate annual columns. Next
 

the correction factor applicable to each item and year are entered also
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under Section (2). 
The adjusted cost is computed by multiplyiqg the
 

market lira values by the correction factor for each year. The total
 

adjusted lira cost, plus direct domestic currency expenditureq (as
 

computed in IV.8) are then added to yield the 'total economic invest

ment and operating costs.
 

Worksheets VII.O and 11 Adjustments to Net EconomicFarm Reven.e 

Without and With Project Using Shadow Prices
 

Both worksheets are 
the same except for the with-without condi

tion, Input items utilized and revenue items produced which require
 

adjustments are listed in Column (1). 
Market prices as utilized pre

viously are listed for each item in Column (2), 
the appropriate phadow
 

price Is then listed in Column (3), and the ratio between the shadow
 

price and the market price is listed in Column (4). Two figures are
 

entered in the annual columns under (5): First, in each space the
 

oeiginal market cost for that period is recorded, and then below that,
 

in parenthesis, the adjusted cost computed as the product of Column 

(4) and the original market cost.
 

Once the annual shadow price adjusted values for each input/output
 

items has been recorded the balance of the Worksheet can be completed. 

Sir t, the total markqt ?.aueiol the af ected'iteu is li te4 across
 
he worksheet. Thn thle tot l -
a tor the shad.- cost vlues ,a recorded. 

The lipm Increase/Docreac: rqfers to the differtnue between he original 
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zukt cast x th aft A,4 %t, 1It tl s a*A s. ' 

If the shadow cost is less than the difference is shown as a nega

tive value in parenthesis. 

At the bottom of the sheet, the net difference between the "change" 

in costs and the "change" in revenues is shown, ie., the amount by 

which previously calculated net economic costs should be either increased 

or decreased because of the new shadow prices. Next, the original (pre

vious) net economic income figures are listed to which the increment
 

or decrement of the preceeding line is added or subtracted, whichever
 

the case may be, to give the final values of the last row Adjusted 

Net Income.
 

Worksheet VII.ll goes one step further and lists the Adjusted Net
 

Income Without the Project and on the last line provides space to
 

record the Adjusted Added Net Income With the Project.
 

Worksheets VII.12, 13 and i4 Adjusted Off-Prc: 
 .'osts, Revenues,
 

and Net Revenues
 

The off-site costs and returns associated with a project must also 

be adjusted for shadow pricing. The most straight forward way to make 

the adjustments to these project impacts is to simply re-do Worksheets 

IV.16, 17, and 18 using the new unit cost return data Just previously
 

computed.
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Worksheet 

Project 

VII.12 djusted off-Projeot Costs Dug to Technological Interaction With Projeot 

Off-Project Impacts 

____ost 

Basis 
For Costs 

Project Planning Period: Year from present and Date 
-

112 3 4 15 6 7 8 9 10 11 12 13 14 1;, 16117118 

Locatiot. Type Amount Source 
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UoTksheet VII.12 AdMuzed off-Project CGstB Die to Tecanological Interaction With Project (Cont').
 

Project
 

Project Plannin& Period % Year frou precent and Date
 
Off-Project Impacts 2 C 21 22 23 24 25 26 127 28 29 130 31 32 33 34 35 36 37 _s 1 40 41 42 43
1 9  


- 4_____________ 

________ __,____.____......-.- -

L .
 
- -V.---------

- 1[

t.i 3t2• :_____________ - - - --- -- --- --- -- --- -- -
|__ -. - - -- -- ... ,. 
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Worksneet VII.13 

Project 

Mjusted Off-Project Returns Due to Tecanological Interaction With Project 

(1) (2) (3) (4) (5) (6) 

Of Project Impacts 

Basis 

For 
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Annual Returns Project Planning Period: 

2 3 4 5 6 7 18 9 10 11 

Years from Project 

12 13 14 15 

and date 

16 17 18 

Location Type -= unt Source 

23--

I 
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Worksneet VII.13 Adjusted Off- Pr,.ject Returns Due to Iecnnologicai Inzeraction Witr. Pro ect (CCnt)' 

Prc; act 

Annual Returns Project PlannincPeriod: Years fr'- Prcect nd Date
 

3 7

Of- Prcject Impacts 19 20 21 22 23 24 25126 27 28 29 30 I 1 3-" - 134 35 8
 

_ _ _ _ _ __......- 284
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Economic Off-Project Returns Due to Technological Interaction with .rcect
Worksheet VII.14 re-t 
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Year From Present and Date.
lroject Planning Period 
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Worksheet VII.15 Summary Adjusted Capital Costs, Atutual Net Returns 

and Non-Economic Impacts
 

As before, Worksheet VII.15 is designed to facilitate pulling
 

together in ope place all the adjusted costs and returns, plus those
 

that do not require adjustment, preparatory to computing the various
 

economic feasibility parameters. In format, Worksheet VII.15 is iden

tical to Worksheet IV.19 of Section H, Chapter IV, and need not be
 

discussed again, the procedure being to draw upon Worksheets VII.l-14
 

for the necessary data.
 

Once these adjustments have been made, the next step in the eco

nomic analysis is to compute the present worths of project monetary
 

benefits and costs. This is then followed by computation of the econo

mic feasibility parameters. The general format for these last steps
 

and the computations themselves are the same as followed in the finan

cial analysis. Different parameters are, of course, now brought in.
 

D. Calculation of Economic Feasibility Indices
 

Worksheet VII.16 Present Value of Capital Investment
 

The purpose of Worksheet VII.16 is to facilitate computation of 

the present value of the capital investment (K) component of thu pro

ject. Since it is important to know how sensitive the value of project. 

impacts are to the interest rate chosen for discounting, A key feature 

t,t',, rc.r''VI t'hr iv,- 64 MtI 11.-. .'i6(.i. oI :rm M '-l 1 .,, ', 
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In Column (1) of the worksheet the year of the planning period
 

and the date during which capital investments occur is entered. The 

investment figures are shown in Cols. (2), (3), and (4). Total pro

ject capital investments (Col. 1) are taken directly from Worksheet
 

VII.15. Added'Farm Investment (Col. 2) comes from line III., Work

sheet VII.15. The total investment (Col. 3) is the sum of Project 

Capital Investment and Added Farm Capital Investment. The remaining 

columns in Worksheet VII.16 provide the space necessary to record
 

the discount rates to be used, the corresponding discount factors 

(f) for each year of the planning period, and the resulting present 

values of the yearly investments. For any rate, present values are
 

obtained by multiplying the annual total investment figure by the 

discount factor corresponding to that period.
 

Once the present value of each yearly investment has been calcu

lated as described above it remains to compute the present value of 

the entire investment schedule. This is accomplished by summing
 

vertically the present value figures listed on each line under the
 

various interest rates used. Thus the last line in Worksheet VII.16
 

shows for each discount rate the present value of all investments 

during the planning period.
 

Worksheet VII.17 Present Value of Net Annual Project Benefits
 

Worksheet VII.17 performs the same function as VII.16 in that flows.
 

of impacts through time are reduced to their present value equivalent
 

using various discount rates. Here the flows, howeve-, are benefits (B).
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As with Worksheet VII.16 Column (1) refers to the year and date
 

at which benefits are expected. Column (2) lists Net Farm Economic
 

Impact taken from Worksheet VII.16.8 / Project economic costs for
 

operation, maintenance and repair (OMR) are entered in Col. (3). The 

differences between Col. (2) and Col. (3) are 
the Net Annual Project
 

Benefits and are listed in Column (4). Discount factors and present 

worth values of Net Annual Project Benefits (i.e., discount factor
 

times Net Annual Project Benefits) are recorded in Columns (5) through
 

(10). Present value of the entire stream of returns is obtained by
 

vertical summation.
 

Once Worksheets VII.16 and VII.17 are completed all the data is 

thereby available for computing the specific feasibility indices
 

needed to judge whether or not the project is an economically desirable 

choice. The balance of the material in this Section deals with
 

descriptions of each index and the methods of calculation.
 

The Capital/Output Ratio
 

K 
The Capital Output Ratio B-C is used to express the amount of
 

capital required to produce one monetary unit of yearly annual output. 

Thia index is written as an expression with Capital (K) as the n,-nerator 

8/ Net Farm Economic Impact has previously been defined as the net annual 
economic returns to the project and include economic benefits at the 
farm level, net secondary impacts, and net off project economic 1m-
pacts due to technological impacts.
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and the net value of project output (B-C) as the denominator, In
 

general usage, the capital output ratio refers to the productive
 

capacity of an economy at a particular point in time, and the deno

minator is taken to be either the total value of output produced
 

by the capital or as the value added by capital. Also, in general
 

useage, neither the numerator nor the denominator are discounted.
 

For purposes of project feasibility analysis the appropriate_
 

denominator is the yearly net benefit of the project. Since capital 

investment and net benefits are flows through time, both should be 

discounted to their present values. In this form the Capital Output 

Ratio measures the present value of the capital required to produce 

one present value dollar of net benefit. When used in this fashion 

the Capital Output Ratio is the inverse of the discounted Benefit 

Cost Ratio and can be written as follows: 

T Ktt=i (1 +i)L
 

K t
 

B-C T Bt 
Ct 

tt 1i (li + (i+i) t 

Where: 

t - a time period 

T - the length of project life in years over which returns 

and costs and discounted. 

Kt - capital invested in time period t in project construction 
and/or set-up. 
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Bt.toaiul Aroim VVttlAll thiPp J)I 11 I. 
t 

Ct W the annual cost in time period t
 

i - the discount rate
 

It should be noted that calculation of the ratio requires not only
 

knowledge of the annual capital investment and net return values but
 

a specific discount rate as well. Since the ratio value is highly
 

dependent upon the discount rate the rationale for any rate used
 

in the calculation should be clearly setforth.
 

The Benefit/Cost Ratio
 

B-C 
index may be written in general
The Benefit/Cost Ratio K 


form as follows:
 
T Bt Ct
 

t(2) B-C .t I (l-i) (l+i)t 
K T Kt 

= t
t I (1+1)


where nil mymhola arn a, before. 

in the inddx is thus the present worth of the projectsThe numerator 

net annual benefits. The. denominator is the present value of capital 

measures the eflcietcy of capitalinvestments. The Benefit/Cost Ratio 

in terms of the present dollar value of net bonefits per present value 

dollar of capital input at the chosen rate of di;count. This index As 



-298

a standard guide to the economic efficiency of the project. The
 

rules of economic efficiency requr,, that the value of the Benefit/
 

Cost ratio be equal to or greater than one; or in other words that
 

the present value of net benefits be not less than the present value
 

of the costs,,when the discount rate is set equal to the rate of re

turn to capital in the next best investment alternative. Once again
 

the interest rate chosen for any calculation should'be justified.
 

The Present Net Worth 

The present Nec Worth (PNW) index may be written in general
 

form as follows:
 

T T 

(3) - Bt - Ct - Kt 

t tt-1 (1 + 15 (1+ i)

Where all notation is the same.
 

'Me PNW of a project is thus computed by finding the difference between 

tho pr(,nent worth of the not benefit stream and the present worth of 

the investment stream. As with the Capital Output Ratio and the Benefit 

Cost Ratio use of the Present Net Worth index requires a decision with 

respect to the discount rate to be used. Economic efficiency requires 

that the rate be that of the earning power of public capital in the
 

best alternative investment, and that the PNW value equals or exceed
 

zero. A Present Net Worth of lee. than zero signifies that at the dis
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count rate used, the present value of the net benefit earned by the 

project are less than the present value of their cost. Here again,
 

the choice of discount rate must be rationalized.
 

The Internal Rate of Return
 

The Internal Rate of Return (iI)of a project may be defined as
 

"the discount rate which makes the present net worth of the project
 

equal to zero". Thus the internal rate of return is the value of the 

discount rate; such that:
 

T T 

Bt - Kt 
(4) PNoW _ ZZ_ 

.t -i(+ i t t 1 ((+ iot 0 

where the notation isas before.
 

The similarity of the above expression with the PNW parameter is
 

obvious. With the PNW index the analyst must choose the discount rate 

to use while for the internal rate of return index the discount rate 

which satisfies expression (4) must be computed. The rate measured 

the average annual earning power of the capital used in the prolect 

over the project life.
 

The use of the internal rate of return index generally presents a 

clear picture of the percent return to the capital component of project 
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costs.- It also avoids the difficulty of having to decide upon a 

specific discount rate to use in the calculation. It does not elimi

nate all such problems, hov-ever, because it requires that the analyst
 

specify the minimum, or "cut-off", rate of return which must be
 

achieved before a 
project will be considered for implementation. In
 

this case 
the economic efficiency criteria requires that a project's
 

rate of return should be at least equal to the rate of return in the
 

best alternative investment. Hence, those projects whose earning
 

power 
 as measured by their internal rate of return ic less than that 

of other alternatives ought not to be carried out for they represent
 

a 
less productive use of the scarce capital resources. Thus, whenever
 

the internal rate of return criterion is to be employed in project 

selection, it is necessary to state both the "cut-off" rate of interest 

used for comparison and the rationale employed in its selection.
 

Returns to Skilled Manpower 

In many situations skilled manpower during project construction
 

and/or program implementation, and during operation is a bonafide 

scarce resource which should be allocated to activities where it is 

most productive. The project index Returns to Skilled Manpower is one
 

way of showing the production achieved per skilled man unit of this
 

resource. While, strictly speaking this index is not a parameter that 

9/ Cf. 2, p. 234. 
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can measure economic efficiency, it does represent an input output 

relationship that can be extremely important for national planning.
 

For that reason, it is included here in the Economic Feasibility
 

Section of the Manual.
 

The index can be defined as the net project benefits produced 

per unit of skilled labor. It can be written as follows: 

T Bt -C t T Kt 

(5) 	 Rsm - 1 (1 i) t = 1 (1 + i)t 

Number of Skilled Workers 

Where: 

Rsm returns to skilled manpower
 

and all other notation is as before 

It can be seen that %m is the ratio of Project Net Worth to the
 

number of skilled workers necessary to implement and operate the
 

project. This index is useful for the insight it offers as to the
 

productivity of scarce trained workers. It can be used as a basis
 

for comparing alternative projects. For example, if all other index
 

values were equal for two projects except one required fewer skilled
 

technicians than the other, then on this balance the former would be
 

preferred since it tied up fewer skilled workers, i.e., the Ram ratio
 

for the project with fewer skilled workers will be larger. While in
 

actual practice it is not likely that two (or more) projects are
 



-302

identical in every respect vis-a-vis feasibility indices except skilled
 

input requirements, nevertheless the Ram ratio can be helpful. Moreover,
 

it can be computed very easily once Worksheets VII.16 and VII.17 (and
 

VII.18 to follow) have been completed.
 

The Payback Period
 

In planning developmental programs and projects, the "turnover
 

time" for invested capital is of special interest. All other things
 

being equal the quicker a project pays out the better. Project docu

mentation should therefore include a calculation for determining the 

payback period for the investment expenditures. The payback period is, 

more specifically the length of time it takes for a project's net
 

benefits to equal the capital investment. 

The Ratio of Foreign Exchange Investment to Domestic Currency Investment 

Since foreign exchange holdings represent a scarce and valuable
 

resource project should thedocumentation show relationship between 

the amount of this resource required and the amount of domestic cur

rency involved. High ratios, certainly those exceeding unity, indicate
 

that the project is an intensive utilizer of foreign exchange relative 

to the domestic currency component. Whenever this situation occurs,
 

the project should be carefully scanned to verify that the proposal
 

represents a desirable way to spend foreign reserves. In addition,
 

whatever the value of 
the ratio the foreign exchange expenditure should
 

be made explicit in project documentation.
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Foreign Exchange Savings 

If the project results in savings of foreign exchange, for example 

through the production of a commodity which here-to-fore has been avail

able only through importation and whose import level may now be reduced 

because of the project, the difference between these savings and any
 

foreign exchange expended in the construction and operation of the pro

ject should be shown. This value miy be computed from data already as

sembled in previous worksheets; hence no new worksheet are required.
 

However, the information should be made explicit in this section of
 

the (economic) analysis and discussed in a specific paragraph in thn
 

report.
 

E. Computational Methods
 

Given the above definitions and brief discussion of each of the
 

(8) principal indices utilized in this manual for economic feasibility
 

analysis, there remains the task of illustrating how each index is
 

computed. Worksheets VII.18 and VII.19 perform this function. Each
 

builds upon the data assembled in Worksheet VII.16 and VII.17.
 

Worksheet VII.18 	Present Values of Project Investment Costs and Economic 

Benefits and Economic Feasibility Lndices 

Worksheet VII.18 is one of two summary sheets which, when completLd, 

will contain information to be used directly in assessibig the economic 
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feasibility of the project. The worksheet provides space for computing
 

the value of five (of the 
 8) project feasibility index numbers, viz.,
 

the Capital Output Ratio, the Benefit Cost Ratio, the Present Net Worth,
 

the Internal Rate of Return, and the Return to Skilled Manpower.
 

In Column (1) Worksheet VII.18 the various interest rates to be
 

used for computing present values are entered. As pointed out before,
 

present worth values are sensitive to the discount rate chosen and
 

the choice of rate may not be unequivocally clear. Hence, it is neces

sary, under most cases, (and centainly desirable in any event), 
to
 

compute present values using several rates which span the range of
 

possibilities. In Columns (2) and (3) the present values for investment
 

(from Worksheet VII.16) and the net benefit components (from VII:17)
 

are entered on the line corresponding to the proper discount rate used.
 

Columns (4), (5), (6) and (7) 
are used to enter the value of the
 

respective feasibility parameter calculated as shown and outlined
 

above. Thus, for each discount rate there is a new value for each
 

indices.
 

The Internal Rate of Return generally works out to be a rate some

where between two discount rates chosen. Whenever this happens the two 

rates must be identified - one where PNW is just greater than zero 

and one where it is slightly less than zero. The Internal Rate of Retttrn 

is between these two rates because, as pointed out, the rate at which
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PW1 - 0 is the required internal rate. One* tho uppov omd W" Aix'

count rate "bound" is located, the precise internal rate can be tm

puted by interpolation between them using the formula given at the 

bottom of Worksheet VII.18. Note that the "cut off" triterion to 

which the project's internal rate is to be compared is entered at 

the top of Worksheet VII.18.
 

The project index values computed in Worksheet VII.18 will later
 

be comb tLed with other feasibility indices (financial feasibility,
 

social and political acceptability indices) in a master table (Work

sheet VIII.10) so that all project impacts will be displayed togethLr.
 

Worksheet VII.19 Period of Capital Recovery (Payback Period)
 

Worksheet VII.19 is for the purpose of computing the payback 

period of the project. In Column (1) the year and date of investments 

and rcceipt of net benefits is listed. Undis.counted Investments are 

(from VII.16) recorded on a yearly basis on Column (2) and added cumu

latively in Column (3). Undiscounted Annual Net UInefitF (from VII.17) 

are listed in Column (4) and added cumulatively in Column (5). The
 

year in which cumulative net benefits equal cumulative total invest

ment!; Is the payback period. An Intetpolation betweoii yoars can giv' 

lti precisi paybacl period In fraetionsi of n voo:ar. T" foLlowing formula 

may le used for the laLter situation. 



VorkabeetVIl.18 Present Values of Projeot Investment Costs and Economic Benefits 
and Economic Feasibility Indices 

Prcject Criterion Rate of Interest for Internal Rate of Retrrn 
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Present Value 

Investment 
t. 1 

Present Value 

net Benefits 
t.1 

Capital Output 

Ratio 
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Benefit 

Cost Ratio 
(3) (2) 

Present 

Fet W6rtb 
t) - (2) 

zeturrns %c 

Eiiied Xarpower 
c6)_ . cf 

Skilled crkers 

20%
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- + 12 (CI CBy)
Payback Period 

(Cx - Cny) 

Where: 

Y - the last year of investment
 

CI - cumulative investment in year Y 

CBy - cumulative net returns in year Y
 

CBX a cumulative net returns in year Y + 1 

The calculated payback period is then recorded in the space provided
 

in the worksheet. This value will also be brought forward to Worksheet
 

VIII.l0 to add to the complete picture of project impacts.
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Social Acceptability documentation outlined below is required in
 

2. Political and Social Acceptability Indices
 

Project documentation should identify the following:
 

a) Employment Impacts
 
b) Project Income Impacts
 
c) Improved Access to Modern Agricultural Technology
 
d) Increased Access to Farm Credit
 
e) Improved Capacity of Marketing and Distribution System
 
f) Increased Production Efficiency
 
g) Regional Growth 

Each index requires specialized data pertaining to the project area. 

Once the data has been assembled the analyst and project implementa

tion decision makers should have for their use a display of all the
 

projects impacts. Although no objective criteria exists by which all
 

projects may be judged acceptable or unacceptable using these indices,
 

nevertheless the information so made available should be taken into
 

consideration when choosing new investment. As before various work

sheets may be effectively used to (a) identify the data needed and
 

(b) provide a format for data collection and impact display. Work

sheets appropriate for this section are outlined in the following 

material.
 

Worksheet VIII.I Proj:ct Employment Impacts
 

The purpose of Worksheet VIII.1 is to facilitate presentation
 

of data pertaining to the employment generated by the proposed project.
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CHAPTER VIII
 

ADDITIONAL PROJECT FEASIBILITY ANALYSIS
 

A. Political and Social Acceptability
 

1. Discussion
 

In addition to the examination of project impacts from the
 

technical, financial and economic perspective, it is necessary t9
 

ascertain how the project performs in relation to other considera

tions such as employment opportunities generated, the effect upon
 

income levels and income distribution, regional growth, agricul

tural sector development., and the quality of life. Since these ad

ditional project consequences are important for the improvement of
 

social welfare, project documentation should make them explicit. 

By so doing, planners and publice officials, as well as the social 

groups affected by the project will have a better hasis for 

selecting and accepting projects than if the criteria was based 

only upon economic and financial :impacts. Thus, there are many 

criteria invLving non-economic and social Justice considerations 

i'h thotuil,' bo utilized i project planning and the Political and 
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Three categories of employment information are called for: (1) the
 

absolute level of employment (in per cent) .or the various sub-areas 

influenced by the project with and without the project in place; 

(2) the increased number of permanent jobs which will be generated 

for the various household income classes within the project area; 

and (3) the resulting ratio of value of mechanization in the project 

area to employment force. Data pertaining to the "without" case 

cames from Worksheet 111.13.
 

Category (1) shows the comparison of unemployment with the pro

ject and without it, and can be used to ascertain the resulting 

overall gain in employment which can be expected. Category (2) is 

important for it identifies who among the area population will 

benefit by the creation of the new jobs. The last category can be
 

used as a guide to the level of capital or labor intensity of the
 

project during construction and during operation. Comparisons
 

between other projects using the mechanization - labor ratio can
 

indicate which among the alternative are either more or less labor
 

intensive.
 

Worksheet VLII.2 Project Income Impacts
 

Worksheet VIII.2 provides space to record an extensive array
 

of data pertaining to the incidence of various changes in income due
 

to the project as well as rather general information concerning the
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Worksheet VII1.1 Projeot Employment Impacts 

Project 

(Cont') 

Impact 
Categories 

22 
-

Project Planning Period 

27 2 130 31 32 33 34 

-.-.-.-. 

35 
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kro act. % 
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economic health of the project area. These latter considerations
 

indirectly reflect income situations in the area.
 

Four categories of project impacts which bear directly upon in

comes are set up. These are; 
(1) changes in annual income; (2) the
 

share of national income enjoyed by project participants with and
 

without the project; (3) the variation from year to year in partici

pant income; and (4) the land ownership pattern within the project 

area. Each of these impacts are calculated on a with-without (see
 

Worksheet 111.4) basis for income classes showing the incidence of
 

their occurance.
 

For small projects it may prove difficult to estimate accurately 

the share of national income received by project beneficiaries. When

ever this situation arises it may be more desirable to show the share
 

of regional or area income received instead. Also, data may not sup

port calculation of annual income variations to be experienced by par

ticipants; however, every effort should be made to at least approxi

mate on a plus or minus basis any fluctuation in yearly earnings.
 

Smoothing out wide variations in income from year to year is 
a definite
 

project benefit and should be shown even if only rough approximations
 

can be made.
 

Three other income-related project impacts are possible and in

formation about them can be helpful in assessing the relative merits
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of any proposal. These effects are, changes in the bankruptcy rate, 

the demand for short term loans for relieve during economic strem;, 

and the expected change in the trend of inflation in the project area. 

Worksheet VIII.3 Improved Access to Modern Farm Technology
 

Many project impacts have an affect upon incomes and welfare 

through improvements made in the physical conditions under which farm 

and livestock operations are carried out. Utilization of new inputs 

as well as changes in the quality and quantity of those traditionally 

employed are typical project functions which aerve to enhance the 

well being of those who participate. As a general rule these changes 

are the result of the introduction of modern farm technology. Creating,
 

or improving, the situation in an area whereby project participants 

have access to modern farm technology is thus an important project 

impact. Worksheet VIII.3 is designed to facilitate identification of 

the physical changes brought about in an are'a through a project. When 

completed the Worksheet will provide insight as to the extent modern 

agricultural techniques are available. 

Seven categories of impacts have been listed in Column (1) as
 

examples of some of the principal technological changes which may 

occur within a farm-livestock operation. Other categories may be ap

propriate depending upon the nature of the particular proposal under
 

examination and these should be added to Worksheet VIII.3. On the
 

other hand, not all those listed will be relevant for all proiects.
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Categories I., II., III., deal with changes which occur within
 

basic farw-livestock inputs groups. tat.gorv 1, xori tid@ t( 

the proportion of farmers which will uti.L'ze modern inputs following
 

implementation of the project. Category II. pertains to the utiliza

tion of modern techniques on a per hectare basis for crops and/or a
 

unit basis for improved livestock breeding, feeding, and health
 

practices improvements in buildings used to house and service live

stock are to be shown on a per head basis. Category Iii. relates to
 

the percent change in utilization of new techniques thereby indicating
 

the rate of improvement in the subject categories brought about by 

the project.
 

Categories IV., V., VI., VII., pertain to outputs which may .be 

provided, or produced, by the project itself which go beyond specific 

inputs or practices utilized by individual farmers. Although these 

impacts are not direct producer inputs, they definitely affect the 

quantity and quality of the inputs he will use and hence, are relevant 

for assessing the degree of technological development in the project 

area.
 

Worksheet VIII.4 Improved Access to Farm Credit
 

An important element in agricultural activity in any environment
 

is the amount of credit available to individual producers. Increasing
 

the amount and the availability of credit is often a critical need in
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developing rural areas and agricultural projects may deal with this 

problem exclusively, or contain a credit component as part of a 

package program. In either case, changes in the access to credit 

brought about by the project must be shown. Worksheet VIII.4 is
 

designed to display the principal features of a credit program.
 

Worksheet VIII.4 is divided into two parts. The upper portion
 

lists three parameters which can serve to indicate the extent o; (1)
 

increased credit availability in total (Category I.), (2) the expected
 

change in outstanding loan value by farm size (Category II.), and
 

(3) the expected change in outstanding loan value by income class
 

(Category III.). Categories II. and III. focus upon the incidence
 

of improved access to credit as evidenced by loan value.
 

The lower portion of Worksheet VIII.4 provides space to record
 

the financial terms associated with the project credit program. Again, 

the terms which will be in effect for participants with different in

comes and size of operation are an important aspect of the credit
 

provi~ions of the project. For each farm size, size of herd, and in

come level five characteristics of the loans providad are listed, 

viz., the source of the loans received, the average value of loans, 

the required collateral, the interest rate, and the repayment terms
 

specified. Other financial information can be include as needed.
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Worksheet VIII.5 Improved Capacity of Marketing and Distribution
 

Agricultural development .sfrequently highly dependent upon 

infrastructure as well as increased productive efficiency as measured
 

by physical yields per hectare or per head of livestock. Thus, the
 

capacity of the marketing and distribution system within an area can
 

either enchance the ability of the area to move its products into the 

mainstrea- of commercial activity, or it can act as 
a bottleneck. In 

the latter case, no matter how great the productive potential at the 

farm level, overall productivity will remain low because comodities 

aimply will not be produced on a scale exceeding local demand. A key
 

element in project design is an assessment of the ability of the 

marketing system to provide necessary inputs when needed and to
 

store or market outputs as they are produced. 

Several characteristics of an agricultural area have been listed 

in Column (1) of Worksheet VIII.5. Each of them relate to the extent 

to which a system exists to service the project. Items I., III., IV., 

V.., specifically deal with the capacity of that system to store and
 

transport commodities. Item II. summarizes information reflecting the
 

degree of commercial organization which will exist, and items VI. and
 

VII. indicate the extent to which project area output is destined for 

other than home consumption. 
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Increased 	Productive EfficiencyWorksheet VIII.6 


A key element in economic development is the efficiency with 

which output is produced relative to inputs. Although total output of 

region, or sector, may be very high, if the resources a country, or 


required to produce it are also very large little or 
no economic
 

gain may 	 result. 

Worksheet VIII.6 provides space to record important 
input-output
 

as indicated refer
 relationships for the project. Items I. and III. 


to the physical yield per unit of selected inputs. 
These relationships
 

indicate the efficiency of farm labor, the rural population, 
land, and/
 

are aggregate

or animal units within the project. Items III. and 

IV., 


it is expected
 
measures 	of the efficiency of the agricultural sector 

as 


Small projects may have negligible effects 
to be due to the project.-

upon the 	parameters of III. and IV.
 

Regional 	Growth Parameters
Worksheet VIII.7 


of
Regional 	 growth is very frequently taken to be an objective 

and has specific relevance as a goal for agriculturalpublic policy 

dcvelolment project. Without going into detail about the relationship
 

between regional growth, agricultural projects and social 
welfare, let
 

I/ Note that the efficiency of capital and other monetary resources
 

to the project have been measured in Chapters VI. and VII.
conunitted 

this manual which deal with financial and economic feasibility.
of 
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it suffice to state here that a project mav stimulate , host of
 

changes within an area which ultimately can improve the welfare
 

of those affected.
 

The kinds of changes which can occur are numerous and often
 

difficult to identify with a great degree of precession. Moreover,
 

the connection between many changes and personnel incomej for example,
 

of the poor may be difficult to trace. Nevertheless, to the extent a
 

project influences the regiondl economic system the impacts should
 

bn noted. Worksheet VIII.7 is 
thus designed to facilitate identifica

tion of project impacts which occur at the regional level and which
 

indicate its level of economic development. Other impact categories
 

may be utilized as needed.
 

I. Cost-Minimization and Cost-Effectiveness Analysis
 

1. Discussion
 

In addition to those impacts.which may be measured as outlined
 

above, there are often project consequences which do not lend them

selves to such quantification. One class of these latter affects in

volvo qutlity of life considera:ions such as improvemvtHt in odiicitlon, 

health and nutrition, housing, etc., for which it may not be ponslbl 

to calculate benefits and costs in commensurable terms. Other project 

impacts may be of such a nature that while project benefita may he 

expressed in economic terms, a comparison between sucl values and pro
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ject costs may not present meaningful information for decision

making purposes. III cases of these kinds, two approaches to prepsrlng 

helpfuIl iformation may be followed, viz., cost-minimization and cost

effective studies.
 

Cost-minimization analysis is appropriate where a clearly defined
 

objective has been identified as justifying the efforts of the public
 

sector to provide it. The approach then involves a search among all
 

possible ways of achieving the objective to find the least costly alter

enumeranative. Cost-effectiveness studies, on the other hand, involve 


tion of ends which can be achieved with given outlays of funds. A cost

achieve the most from
effectiveness analysis would therefore, seek to 

given investment levels while cost-minimization seeks to achieve given 

ends from the smallest investment budget. Both approaches will provide 

useful informations which can support the proposed project providing
 

the nature of the project, or parts thereof, require the use of these 

methods.
 

Worktsheets which will facilitate preparation of both cost effecti

veness and cost-minimization studies can be adapted from the several
 

cost and return worksheets described in preceeding sections of this
 

manual. Sor example, if one were to conduct a cost-minimization analysis
 

the first step would be to describe clearly the objectives which are
 

sought and develop alternative procedures (projects or parts of projects)
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which reach those ends. Next the analyst mubt "cost-out" each alter

native to determine which is the least costly choice. All of the pre

vious worksheets which were used to assemble cost data may again be
 

utilized, including the feasibility worksheets of Chapters III., IV., 

VI. and VII. which are relevant. A simple summary table can then be
 

prepared listing the investment alternatives and their respective
 

costs. From this it should be possible to identify the choice which
 

satisfies the least cost requirement.
 

A cost-effectiveness study would use the same cost data work

sheets as above; however, here the process would operate more or less 

in the opposite way, viz., alternatives would be specified, then coseed

out to eliminate those that over extend the pre-set budget. When a 

group of projects has been identified as acceptable in terms of their 

cost, the next step is to calculate the output or gains which each 

produces. At this point the analyst must then utilize the "return" 

side of the appropriate worksheets previously prepared. Once the array
 

of impacts have been determined, by inspection and given agreement as
 

to the relative importance of differing impactn, it should be ponsible 

to select the alternative course of action which is most desirable. 

In terms of data utilization cost-minimization is less demanding
 

than cost-effectiveness. The latter eventually requires preparation
 

of both input costs and output gains. In this regard cost effectiveness 
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is very similar to normal feasibility analysis except that initial 

costs will eliminate many alternascreening on the basis of project 

tives and hence will reduce the number of "return" calculations which 

be required in order to make a decision. Note that "returns" in may 

cost effectiveness will not necessaeily, if at all, be the same as
 

those specified in previous sections, i.e., the economic, financial
 

these project impacts may
and social political data however, some of 


also be specified as necessary data in even cost-effectiveness studies.
 

2. Analysis
 

Since all of the worksheets for preparing basic cost return in

formation have been reviewed in previous sections, no special work

sheets for that purpose are presented here. Worksheet VIII.8 however
 

provides space for a simple listing by cost of project alternatives
 

which meet the specified objective as outlined in a cost minimization
 

problem. VIII.9 on the other hand can be used to compare alternatives
 

in a cost effectiveness study. It will be nated that no effectiveness
 

Iiromoters are listed ill Worksheet VIII.8. The reason is that there 

art, numerous possibilities and each situation will call for its own 

set of indices. Both worksheets may be utilized to set up a ranking
 

either
of alternatives on the basis of preferred objectives viz., 


minimiz;tion of cost or maximization of the (constrained) ends desired.
 

In Worksheet VIII.8 the ranking is done through a vertical listing of
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projects in descending order of preferrabilLtv (i.e., in increasinR 

order of cost). In Worksheet VIII.9 the ranking, is horizontallv fol 

ea~ch project output.
 

C. Sensitivity Analysis
 

1. Discussion
 

We have said that the basic purpose of project feasibility analysis
 

is to assemble data about alternatives so that we may decide which
 

among them, if any, are worthy of implementation. Up to this point,
 

the procedures outlined have implicitly assumed that the date utilized
 

in making a project analysis were accurate and sufficiently precise
 

to adequately portray various project impacts. The fact of the matter
 

is, however, that we cannot be entirely sure that the data is correct, 

or that serious errors in estimation have not crept into our analysis. 

Since we are forced to make judgements or assumptions about future 

events which we cannot forsee with perfect certainty, the problems of 

data validity are very real and must be recognized in project feasibility
 

work. 

Sensitivity analysis is a series of recalculations of project im

pacts using alternative data. It is a methodical approach to the testing 

of the stability of project indices (e.g.. internal rate of return) to 



-339

subject to risk and uncertainty.- / If project feasibility is notdata 

the data, or to data which exhibitssensitive to large errors in 

great variability in unpredictable ways, then we can be 
reasonably
 

sure that no matter what happens in the future the project 
will still
 

if 	 feasibility is shown to be
be 	worthwhile.- / On the other hand, 

greatly dependent upon single valued estimates or upon data 
that must
 

not vary beyond very narrow ranges, than we must be much more cautious
 

about carrying out the proposed investment. In the latter case much
 

closer examination of the original 	data is in order before a final
 

this situation, all projects should
decision is to be made. Because of 


be subjected to a sensitivity analysis.
 

In designing a project numerous assumptions will be made which
 

affect project results. For example, assumptions will typically 
be
 

made to the effect that:
 

i) 	Project management involving a prescribed level of
 

training and skill will be provided as needed
 

2) 	Pro.jec't parL.Icipauts will react in a prescribed ,,av
 

...... vi_
i- I'l t ivt',
 

2 / Itt'onvent onal I,' ;i.k I:; as varl>litty associated with
e;:ig ie fined 
Whenever vnriations in a k1iowti (estiLmati'i) probability of occurance. 

data i.n be desrilbed in terms of a probability such as with floods 
or gain can be given an average annual or 	:Lorms, the resulting cost 

or 	 income.expected value and recorded directly as part of project costs 

Thus, sensitivity analysis refers primarily to those occurances for
 

which no probability can be assigned, hence, no expected value can 
be
 

computed and no cost or gain item can be included. These latter are 
un

and must be handled through iterative procedures.certainty effects 
relative desirability of3/ 	Sensitivity testing can reveal however that the 

a project (ie., its rank compared to other project choices) may change 

significantly due to small changes 	in forecast data input.
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3) T'he required inputs will be available as needed 

4) Input prices will be as forecasted 

5) The input/output relationships will hold throughout
the life of the project as forecasted 

6) Output price will be as expected. 

Many other assumptions may be necessary as well. Within each there 

may be various sub-assumptions, e.g., yield relationships are usually 

based upon the expectation that no new plant diseases will develop,
 

and that precipitation, temperature, and general growing conditions
 

will remain "normal". Each of these affect project outcome.
 

The general rule in sensitivity analysis is testto all variable
 

factors which 
 could affect the outcome of the project. Four main classes 

of uncertainty exist:
 

1) Prices of inputs and outputs
 
2) Input/output ratios
 
3) Capital Investment and Cost Overruns
 
4) Timing of implementation, construction and completion
 

A key decision variable often tested is the discount rate chosen. 

2. Aun Iv:;.i~l 

The usual procedure in a sC''AiLlVity test is to vary each class 

of dati by inall anocuncs and examine the effect of each change upon 

project indices. For example, input prices may be varied by 5 per ce',t, 



10 per cent, 1 pur cenlt, 	 plius nd iiibus, and the internal rate of 

and other indices recalculated at eachreturn, present net. worth 

change. Combinations of variable factors should be tested also. More

over, the analyst should look at these effects upon as many of the 

project indices as is practical. Ideally, they all should be recalculated, 

however, time and other limited resources may force the sensitivity 

analysis to include only some of the main indices. Care should be ex

cercised to insure that only realistic values are included in the analysis 

since the time and effort involved is substantial if a thorough test is 

to be performed. It serves little purpose to arbitrarily "range" all 

values over say plus or minus 75 per cent if informed judgement would 

tell us that a 20 per cent fluctuation is the maximum possibility. 

The large number of recalculations which ideally should be per

formed (at a minimum one for each project index) can be facilitated 

through the use of modern high speed electronic computers. Computer 

prog:rams can be written for such equipment whereby a complete sensitivity 

:111. Iy;[s on a variable cntile crried out by changing just one data 

Input card. The savings in time and effort, the usefulness of results 

obtained, and the relatively low cost for computarization of the entire 

project feasibility process indicate that every effort be made to pre

pare the necessary computer routines. Lacking that, however, the work 

must be perfored "by hand". 
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Worksheets for preparing sensitivity analysis are not presented 

here. The form for such worksheets will be identical to those already
 

prepared. The analysis will involve first deciding which arefactors 


going to be varied, and by how much, and 
 then going back to the tables 

wherein the original values first appeared, and reworking them. New 

sheets may be set up showing just the changes, and new summary tables 

completed. Once the reworked values have been integrated with the
 

unchanged data and new totals obtained the feasibility indices may be
 

redone. In some cases, the worksheets for feasibility tests can ac

comodate changes directly, e.g., variations in capital outlay or an

nual costs by a flat percentage. Note that sensitivity to the discount 

rate chosen has already been completed in Chapters VI. and VII. through
 

the use 
of an array of rates; however a display of results (i.e., new
 

indices) must be included again here in order to present a complete
 

picture of the sensitivity of project impacts to data uncertainty. 

D. Project Authorization,. Implementation and Operation, Progress Reporting 

1. Discussion 

Appraisal of the official project authorization and support documen

tation from participating groups (viz., governmental agencies, provin

cial organizations, farmers, and foreign assistance donor bodies), and 

the managerial aspects of the project plan is necessary to be certain 

that it's administrative structure, the staffing and manpower require

ments, and the implementation/operation schedules are adequate. The 
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the project plan as it relates to
appraisal should look closely at 


what is to be done, when is it to be done, where it is to be done, and 

who is to do it. The preparation of material for this section, there

fore, involves verifcation that inter and intra-departmental coopera

tion has been achieved, that coordinated planning of activities has 

been carried out, that efficient methods have been set up for project
 

a project review mechanism has
implementation and operation, and that 


been established.
 

The organizational questions surrounding project planning are
 

often the most difficult ones. Yet they are critical factors which
 

can determine the success or failure of a projcct. No matter how well
 

the proposal has been designed in terms of its technical aspects if
 

the organizational planning is poor the project will not meet expecta

tions. The material of this section identifies key information which
 

must be assembled in order to verify that sound organizational planning
 

has been followed.
 

All of the materhal called for here will hlave been prepared at 

one stage or another during the project formulation phase of project 

design. The need here is to pull the organizational information together 

In one place where it can readily be examined. To the extent that pro

jcct formulation has not covered issues raised in this section, a 

feedback effect can operate so that the analyst can go back to thi 

I,' l't for iat Iott .tep atd build in the required plannin g. 



2. 	Project Au"norization
 

With respect to the legal and atatutory basis of the project the
 

analysc should prepare narrativa material relating to the following
 

questions:
 

a. 	 What is the l. ,islat:.-.- basis for implementation of
 
the project? knat inter and in -a-agency protocols
 
are necessary and have been secured?
 

b. What will be the coordinating and policy making authority? 
Tho will adjudicate disputes? 

c. 
How is thu Government to be represented?
 

d. Is foreign e3sistance required, and if so have the
 
necessary committments been received?
 

e. Have necessary official authorizations and commitments
 
at local and provincial levels been received?
 

3. Management Plans for Inlementation and Operation Phase
 

A key part of project planning is the preparation of a schedule
 

for the implementation of the project and its operation and maintenance
 

following completion of the planning stage. A critical element in the 

success of any project for both the implementation and operational
 

stages is timely coordination of all activities which need to be
 

carried out. Project documentation therefore should set forth the
 

proposed implementation and management plan making explicit the
 

organizational system to be followed in achieving the necessary co

ordination of action among participants through time. In order to 

convey the information needed the following items need to be covered: 
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a. A list identifying all agencies and groups participating 
in the project during its implementation and operational 
.qtagtMl. 

b. Identification of the individual or group responsible for
 
the coordination of project activity during the Implemen
tation and operational stages of the project and the pro
cedure to be followed to insure that such coordination is
 
successfully carried out according to the relevant schedules.
 
Included in this documentation should be a description of
 
the coordination staff needed, the specific jobs of each
 
individual involved, and the lines of responsibility of
 
the coordinating staff.
 

c. 	 The time schedule for implementation outlining the 
necessary timing of all inputs, the identity of the
 
groups or agencies involved at each stage, the specific
 
functions of each group, and the necessary coordination
 
of action beLqeen participants.
 

d. A summary of the role, responsibility, activities and
 
training needs of each participant group, together with 
an organizational chart setting forth the functions of 
the various groups, and the interrelationships between 
them. 

e. 	 A separate schedule should be presented summarizing the 
phys... ' requirements and the timing of necessary pro
ject inpuL. - well as the agency or group responsible 
for each item and how they will be obtained. 

f. 	 A schedule should be presented setting forth the timing 
of all procurement and disbursement of funds and the 
source; of financing for project expenditures. 

g. 	 The relovant maintenance, repair, and replacement 
schedule.;. 

'rogrammipg thehimplemontation and eperation ol project.s typt'leally 

lvolvs controllinlg and coordinating a large number of activitile. 

Th.: work, more spvclfically, involves planning the tasks required to 

produce project output, scheduling what is to be done, and controlling 

tht work as it is, carried out. For problems of this sOrt "network 



planning" technigues such ais Critical Path Analysis (C.P.A.) and Program 

Evaluation and RI'vicw Technique (1EMT) can be very helpful to the pro

ject planner, Network flow diagrams and charts can also be used to pre

pare summary material relating to the implementation and operation 

schedules suitable for use in this section of the feasibility analysis. 

References are given to those who desire a detailed explanation of the 

methodology of network design. 

4. Project Reviews and Progress Reporting
 

The final section relating to project feasibility analysis should 

identify the formal review and evaluation process which will be fol

lowed. The implementation and operations schedules (above) have ider

tified what will be done, by whom, and when. The objective of the 

review and progress evaluation is to check actual performance against 

the relevant schedules, to identify bottlenecks and other factors 

which may be impeding progress, and to suggest new schedules and/or 

0,r Am i'at 1o11 I-operat ional methods. 

IIIortdr to at-tollip II tiltIis objcLive the evaluation proces must 

Ihv c.le:rly specified in terms of who is responsible for the review, 

to whom do reviewers report, and how often and by what methods are 

the reviews to be carried out. Reviews should be frequent enough to 

bring to light problems as quickly as possible, yet not too often 

to impede progress themselves. Therefore, there should be pvepared 
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review of project progresn, itt!the proposed schedule for periodic 

metfrQd; e &d imformal interim reporting, nnd the lndivi
YIal)[1109.B evl.snj.[n 13s-oioq i9svnsri 

d"a3 pq oPe involved in review procedures. 

noqu i:!_t tj !#113 baas Juo bganloq Ld b.luoda rjlf.1ro 

nom - 0 mdtom3 Onobood9 191fl ro ±E. Comparison of AlternatieArm 

1. Discussion 

In the previous sections methods of analyzin-, individual project 

proposals have been outlined. In order to select an investment program 

involving several projects it is necessary to compare the various pos

sibilities on the basis of the qualitative and/or quantitative indices 

which are relevant for each one. 

2. Analysis I I 

Whenever a given project proposal is a part of an agencies invest

ment program, each project should be ranked in order of preference by
 

ocoiotnic, financial, and political-social criteria as outlined in the 

nrpitpt'r ilt tci t. lonu .dovw.e-/ 'llie format for tatic a rinkitug iihotild be 

a dl:;play listing the various crit.eria to be utilized, the projects 

nw1king up the proposed investment program, and the rank of each project 

vi7-a-vis each criteria. Worksheet VIII.lO is one format for such a 

d i :I ay. 

4/ )iu order for such a comparison to have meaning each project must be 

la;ed upon the same basic assumptions and iuput/out.put data. For example, 

cnsisteucy requires that the discount rates utiliz.ed for the various 

.lt er ativet; be the same. Similarly, input-output price,,, and te.hno

,:,,|cal r I lat totiships must be uniform. 

http:utiliz.ed
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Whenever project alternatives are mutually exclusive, the rela

tionship should be pointed out and the affect upon the rankings noted
 

if one or another choice.among them is made.
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APPENDIX A
 

ILLUSTRATION DATA
 
FOR
 

AREA PROFILE
 



A-I 

CETPqAL ANATOLtA PTAJECT 

Item Cankiri Corun National 

(z) Numbers of doctors 
hospital beds 

pharmacie 

Doctors 
Hospital beds 
Pharmacies 
- Dispensary 
- Chemist shop 
- Doctors selling medicine 

(Data refer to 1969) 

16 
265 

1 
4 
6 

38 
565 

3 
12 
8 

(b) Literacy rate 
(percentage of population over 6 years) 

Urban 
(Male)(Female) 

Rural(Male) 

(Female) 
(Data refer 'ot 1965) 

62 
(76)M4) 

35(5-1) 
(22) 

57 
(72)(40) 

28(42) 

(16) 

67 
(79)(52) 

39(55) 

(23) 

(c) Vi..lage electrification 

With electricity 
Without electricit' 

(Data refer to 1969) 

1 
491 

9 
7 31) 

(di) V111,inm water supp .tes 

Modern units 
Insufficient 
None 

(Data refer to 1969) 

434 
326 
21h 

515 
756 
21 

(c) Transoortation 

Cars 
Buscs 
Trqcks 
Km'/icn roai. 
Popula tion/kw road 
Populati on/transport unit 

(Data refer to 1965) 

110 
69 
36 
22 

m48 
46o 

250 
116 
686 

18 
679 
162 



A-2 

SOCIAL INDICATORS
 
.oont.)
 

Cankiri C.rum

(f) Banks and post offices
 

post offices (1968)
 

Main 9 10
 
Branch 5
 
Agency 3 9
 
Stamp sellers 10 1
 
Telephones - Office - 170 039
 

- Home - 28h 803
 

Bank offices (1970)
 

Commercial banks 5 12 
SeRorbank I -

Agricultural bank 10 9 
Agricultural credit cooperatives 17 52 

:;.i,'c: (n)- (n) Minlmt.y of Reconitruction anti Pevnlolmnt 
(f) Vnrl.ous 
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CENTRAL ANkTOLIA PROJECT
 

INCOME IN AGRICULTURE
 

1/ gankiri 

V4ue of agricultural production (TL)- 195,00,O0O 129,000,000 

Aricultural area (ha) 173,000 334,000 

::um.ber of workerg in agriculture 106,00 200,000 

Aricultural production worker (TL) 1,840 2914 

!cc tares/worker 1.6 1.7 

Agricultural production/ha (TL) 1,130 1,285 

;. Source: Ministry of Reconstruction and Development 



CENTRAL ANATOLIA PROJECT A -4
 

CANKIRI AND CORUM: POPULATION (1970)
 

nrcw-th Aates ) 
Province and County 

No 
Urban 
= %_ 

Rural 
No No 

Total 
T 

" 1950-65 
Urba IF ural 

Cankiri- Centre 
Cerkes 

26.5 
5.1 

37 
21 

44.2 
19.5 

63 
79 

70.7 
24.6 

2.8 
0.4 

1.2 
0.2 

Eldivan 
Eskipazar 
flgaz 

3.4 
2.4 
2.9 

34 
Ii 
3i 

6.5 
19.4 
23.7 

66 
89 
89 

9.9 
21.8 
26.6 

1.9 
5.0 
3.3 

0.9 
2.0 
o.4 

Kursunlu 
Orta 

5.0 
3.0 

13 
12 

34.6 
21V9 

87 
88 

39.6 
24.9 

2.4 
1.4 

O.), 
0.6 

Ovacik 0o9 8 9.5 92 10.4 4.6 -0.7 
Sabanozu 
Yaprakli 

2.5 
2.8 

15 
15 

13.8 
15.9 

85 
85 

16.3 
18.7 

1.2 
4.0 

0.4 
1.2 

Corum- Centre 55.9 38 89.6 62 145.5 4.4 1.3 
Alaca 9.7 17 46.9 83 56.7 5.3 14 
Bayat 4.2 15 23.5 85 27.7 3.5 2.4 
Iskilip 
Kargi 
Mecitozu 

16.3 
4;3
5.6 

24 
13 
16 

51.3 
27.8 
30.0 

76 
87 
84 

67.5 
32.1 
35.7 

1.5 
2.8 
1.8 

1.6 
1.3 
1.6 

Oetakoy
OsrmanciT 
Sungurlu 

2.6 
10.1 
17.2 

24 
19 
19 

8.4 
43.7 
74.o 

76 
81 
81 

32.0 
53.8 
91,2 

2.3 
3.8 
4.7 

1 
2.? 
1_ 

(Sub-Total) 126.0 24 395.3 76 521.3 3.5 1-_ 

TOAL 10.4 23 694.4 77 78.8 



CENTRAL ANATOLIA PROJECT 

WORKING POPULATION kOVER 15) BY ECONG-IC ACT.-• .y 

Sector 

-griculture 
Forestry 
Fishing 

Extraction Industry 

(Mining etc.) 

Mamfactring 

Construction 

Public Services 

Commerce, Banking 

Transoortation 

General Services 

Miscellaneous 

TOTAL 'ORKING 

Male 

h8.8 

0.1 

2.1 

1.2 

0.1 

1.2 

1.7 

3.6 

2.0 

61.1 

Cankir. 

Female Total 

57.3 lo6A 

- 0.1 

0.1 2.5 

- 1.2 

- 0.1 

- 1.2 

- 1.7 

0.3 3.9 

0.1 2.1 

57.9 11E.9 

Male 

97.5 

1.5 

6.1 

2.9 

0.1 

3.0 

2.0 

6.7 

3.2 

123.2 

Ccru* 

Female 

lo2.5 

-

0.1 

-

-

-

-

0.5 

0.h 

103.5 

Total 

200.0 

l.; 

6.5 

2.9 

0.1 

3.0 

2.0 

7.2 

3.6 

226.7 

Both Prcvinces 

Male Female Total 

116.3 159.3 306.1 

1.6 - - 1.6 

8.8 0.2 5.0 

L. - 4. 

0.2 - 0.2 

4.2 - 4.2 

3.7 - 3.7 

10,3 0.! U1.1 

5.2 0.5 5,7 

18h.3 161.h 315.7 

.r-cc-rtion 

.9 

-

3 

1 

1 

1 

3 

2 

130 

Date:Source: 19-65Ministry of Agriclture Project Prief , i -

Note: Totals may not tally due ti rounding. I _ ip.J. 

Year 

1955 
1960 
1965 
1970 

POPULATION CR0TH (000) 

Cand.rl. 

Urban Rural Total 

28.3 199.8 228.11960~~ 
38.5 203.0 21a.5 
Iah4.0 206.0 250.0 
54,4 209.1 263---

Urban 

63.0 
83.9 
98o4 

126.0 

Corum 

Rural 

338.6 
362.5 
387.3 
395.3 

Total 

401.6 
4AoL 
415.7 
521.3 

=-bal 

P1.311.1 
1 ,. 
Th2.L 
150.L 

-- -

.3Lrdr. 
• 

;-

Total 

29.757.8 

Source: Ministry of Akgriculture Pro.ject Brief 
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CEITRAL ANATOLIA PROJECT 

LAND UNDER INDIVIDUAL OWNERSHIP,. CLISSIFIED BY FARM SIZE 

S i z e o f F a rm 

0-5 ha 5.1-10 ha 10.1-20 ha Over 20.1 ha All FArms 

Number of f a= units 
bv size of farm 

.%nkiri 

Corum 

.:-Kth Provinces 

(No)(000) 
(% of total) 

(No)(000) 
(% of total) 

(No)(O00) 
(% of total) 

27.8 
81 

37.2 
67 

65.0 
73 

4.5 
13 

10.9 
20 

15.14 
17 

1.6 
5 

5.3-
10 

6.9 
8 

0.5 
1 

1.6 
3 

2.1 
2 

34.4 
100 

55.0 
100 

89.4 
100 

?. Area of land on farm units 
byize of farm 

Cankiri (OOOhM) 
(% of total) 

54.1 
4h 

31.8 
26 

21.6 
18 

13.2 
12 

121.7 
100 

Corum (000 ha) 
(% of total) 

73.8 
27 

77.6 
28 

73.1 
26 

52.1 
19 

276,6 
100 

?oth Provinces (000 ha) 
(%of total) 

127.9 
32 

109.4 
27 

94.7 
24 

66.3 
17 

3983 
100 

Date: 1960 
:Source::-.irztry of Agriculture Project Brief 
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A- 7 

AREA UNDMx CULTIVATION A NUALLY (000 ha) 

1. Cereals 
"fat 
Barley 
Maize 
Rice 
Other 

Cankiri 

72.1 
42.7 
1.3 
0.8 
-

1961 

Corum 

185.7 
15.4 
1.2 
4,0 
9.4 

Total 
.- A-

257.8 
158.1 

2.5 
4.8 
9.4 

Cankiri 

72.4 
58.7 
1.4 
1.0 
4.9 

1965 

Corwim 

203.9 
87.9 
1.2 
4.9 

10.14 

Total 
-

276.3 
146.6 

2.6 
5.9 

15.3 

Cankiri 

87.3 
46.6 
1.5 
0.6 
2.0 

1970 

Co-m 

211.7 
86.8 
0.5 
5.1 
4.2 

Tctal 
"-

299.0 
133.11 
2.0 
5.7 
6.2 

Chane 
0 

+ hl.2 
- 24.7 
- 0.5 
+ 0.9 
- 3.2 

Sub-Total 116.9 315.7 432.6 138.4 308.3 446.7 138.0 308.3 446.3 +13.7 

2. Legumes 
2 e. 
Vetchas. 

8, l 3.1 
18.9 

3.4 
4.1 

6.5 
23.0 

3'8 
18.1 

4.7 
4.o 

8.5 
22.1 

4.3 
18.2 

4.5 
1.0 

8.8 
19.2 

+ 2.3 
- 3.9 

Sub-Total 
3. Industrial Crop 

Potatoes 
Beets 
Onion + garlic 
Sunflower 
Others 

22.0 

4.1 
-
0.3 

-
-

7.5 

1.3 
1.9 
0.7 

1.7 
-

29.5 

5.4 
1.9 
1.0 

1.7 
-

21.9 

4.8 
0.6 
0.4 

" 

8.7 

1.3 
3.0 
0.9 
0.1 
1.8 

30.6 

6.1 
3.6 
1.3 
0.1 
1.8 

22.5 

5.4 
0.6 
0.5 
-
-

5.5 

1.6 
2.7 
1.2 
2.2 
1.8 

28.0 

7.0 
3.3 
1.7 
2.2 
1.8 

- 1.5 

+ 1.6 
+ 1.4 
+ 0.7 
+ 2.2 
+ O,1 

h. 

5. 

Sub-Total 

Soft fruit and vezs 

Grarues 

4.4 

1.9 

3.5 

5.6 

1.1 

9.3 

10.0 

3.0 

12.8 

5.8 

1.6 

3.3 

7.1 

0.7 

6.9 

12.9 

2.3 

10.2 

6.5 

2.8 

3.L 

9.5 

2.8 

10.8 

16.o 

5.6 

111.2 

+ 6.0 

+ 2.6 

1. 

TOTAL 1l8.7 339.2 497.9 171.0 331.7 502.7 173.2 336.9 510.1 + 22.2 

NOTE: Totals may not tally due to roundJing. 
u a l Crop Prcduction statist'ic-

State Institute of Statistics .,An
Sourcc: 




ANNUAL 

CENTRAL ANATOLIA PROJECT 
CANKIRI AND CORIM 

CROP PRODUCTION (O tions) A- 8 

"-, Cankiri Corwm Total Cankiri Corum Total Cankiri Oo.urn TAt-a 

_. .erea-s...a3.-347 

5arley 
.'aize 
-ice 

h 

36.0 
25.3 
2.0 
3.0 

-

208.0 
2.3 

11.0 
14.L 

6. 

233.3 
4.3 

14.0 
1L._4 

64.4 

47.4 
1.7 
4.3 
3.2 

251.1 

132.5 
1.3 

l4.5 
9.5 

315.5 

179.9 
3.0 

18.8 
12.7 

95 .o 21LL .9 
9247.00. 
46.9 120.6 
1.8 1.0 
1.8 10.1 
1.6 L .__S 

-7,3.9 

1" 7 
2.e 

11.9 
6.2 

Sub-T otal 66.3 5 6 0.4 626.7 121.0 408.9 529.9 147.1 351.2 h93.3 

2. LepJwmes 
Peas,-beans, 
tils 
getches 

len- 2.8 

9.4 

4.9 

5.4 

7.7 

14.8 

3.3 

14.7 

4.8 

7.6 

8.1 

22.3 

4.3 

.19.6 

L.8 

0.9 

. 

29.5 

Sub-Total 12.2 10.3 22.5 18.o 12.4 30.4 23.9 5.7 29.6 

3. :ndustrial Crops 
ro-.atoes 
-eets 
onion + garlic 
'3inflower 

"hers 

4.1 
-

0.9 
-

13.5 
63.8 
4.4 

3.7 
-

17.6 
63.8 
5.3 

3.7 

18.1 
14.2 
0.7 

-

13.9 
85.4 
6.1 
0.2 
3,6 

32.0 
99.6 
6.8 
0.2 
3.6 

26.o 
15.2 
1.1 

-

20.3 
100.1 
11.1 
2.1 
3.7 

L6•3 
15.3 
12.2 

2 .1 
3.7 

Sub-Total 5.o 85.4 90.4 33.0 109.2 1h2.2 42.3 137.3 !'9.6 

. 3,'T fruit and 
v'?gs 
oranes and other 
. - sIts 

18.9 

20.1 

21.9 

L9.1 

40.8 

79.2 

20.6 

20.4 

12.3 

125.1 

32.3 

14.5 

n.a. 

2".

n.a. n. 

To ais m~ay not tally 'The to round~ing. BRDu" fPJ[ 
S-z.: rnsi4tite of' Statistics: Arnu-al Cr'.p P.ro c i: ..Zate 
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CENTRAL ANATOLIA PROJECT 
CA70KIRI AND CORUM 

UROP YIELDS (tons!/ha) 

5-Year Ave. 

1961 1965 1970 ___ )(1_7 

Cro Cankiri Corum Cankiri Corumn Cankiri Corurn Cari-iri Corur. !"ar X'r r

1. Cereals 

'-netr0. 1.7 0.9 1.2 1.1 1.0 1.0 1.3 0.5-1.1 1.O--2 .r. 

Barley 

Maize 
Rice 

0.6 
1.5 
3.7 

1.8 
1.9 
2.8 

0.8 
1.2 
4.3 

1.5 
1.0 
2.8 

1.0 
1.2 
3.0 

1.4 
2.0 
2.0 

1.0 
1.2 
3.6 

1.5 
1.6 
2.5 

0.8-1.1 
0.9-1.3 
1.4-4.7 

1.3-2.0 
1.1-2.0 
2.'-.I 

2. Legumes 
FiEney beans 
Lentils 

1.0 
0.8 

1.6 
(0.8) 

1.1 
0.7 

1,2 
(0.8) 

1.1 
.0.7 

1.2 
0.8 

1.0 
0.7 

1. 
0.9 

0.9-1.1 
0.6-0.8 

!,-!,5 
o. 

3. Industrial Crops 

Potatoes 
Sugar bee-

c-arlic 
Sunf1o--"-r 

1.0 
-

4.0 
3.0 

-

1Q.0 
33.3 
7.0 
3.0 
1.0 

3.8 
22.0 
2.5 
1.3 

-

10.4 
28.5 
8.0 
2.0 
3.0 

4.8 
23.9 
3.9 
1.5 

-

13.0 
37.3 
9.0 
8.5 
0.9 

5.1 
26., 

3.1 
1.3 
-

14,1 
39.1 
10.2 

8.5 
1.2 

3.7- 4.i 
23.3-31.6 
2..- 3.9 
1.2- !.L 

-

.- 2-/. 

. 
T.!-

Sorce: Stte -:itute of Statistics: Annual CroD Production Statistics J I r b!j"J% 



CENTRAL ANATOLIA PROJECT A  10 

CANKIRI AND CORUM 

LIVESTOCK NUMBERS (000 head) 

1961 1965 1970 Change 

-stock Cankiri Corum Total Cankiri Comm Total Cankiri Cor . Total 1961-70 

.: 330.5 433.2 763.7 326.1 433.8 756.9 L20.2 L31.4 854.6 + 90.9 

fi','jrdinary 7.6 302.3 309.9 7.4 303.8 311.2 5.3 20.9 266.2 - 43.7 

- Angora 351.5 251.3 602.8 388.3 252.1 640.4 2?4.3 206 .6 480.9 -121.9 

162.5 279.1 441.6 165.7 278.2 443.9 178.2 229.4 407.6 - 34.0 

:..... 14.2 18.4 32.6 14.5 19.0 33.5 V5.L I6.4 34.8 + 2.2 

r ' 23.2 55.2 78.4 24.6 63.8 88.4 25.9 85.1-4.0 + 5.6 

';,Jr',-: Ministry of Agriculture Project Berief 



CENTRAL ANATOLIA PROJECT 

B!_SIZE AND D)ISTRICT (1965 & 1970) A 11 
TRACTOR NUMBERS 

_S-is-ct 
C 
Under 35-50 

1965 
Ove UNXMOG 

---

) 
Total 

( 
Under 

-

35-50 
1970 
Over-- 'T 

-.-

l;'.OG 
)

Total 

C!-.kiri 

"erkez 
.erkes 
-adivan 

*skiazar 
Hg", 
K-.rsunluOrt 

cracik 
Saba= 

rs.di 

rOTAL 

6 

-
-
9 
24~7 

-1 

4 

72 

56 
1 
8 
9 
-
-4 

-

78 

4 
-
-
1 
-
3 
-

_.4., 

8 

-

-
-
-
-
-
-

-

-

66 
5 
8 

10 
9 

5193 

158 

14 
la 

-
-
4 

42 

1 
20 

215 

150 
20 
26 
60 
40 
-30 

7 
50 
15 

398 

30 
5 
-
-
1 
83 

-

2 
20 

1 

U2 

-

-
-
-

-45 

-2 

-

2 

19'. 

26 
60 

125125 

10 
90 
.16 

757 

Cc-m 

mez kes 
aca 
-
.ski-lir 

.kar-
:.ecitaz 

C c.4-k 
r= .-ru 

160 
3 

12 
26 

. 
58 

-

l-
l0 

363 

50 
38 
4-

26 
-
8 
2 

il 

50 
50 

-. 

-
2 

22 

125 

-
-
1 
2 

. 
-h 

-

3 

260 
91 
17 
54 

1 
66 

14 
155 

86 
170 
4 

35 
11 

16o 
-
0 

100 

6C5 

280 
200 

ho 
153 

-
25 
20 
-

215 

9.3 

118 
30 
15 
43 

4 
-
5 
-

100 

315 

-
-
1 
2 
-
-
-
-
-
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AANATOLIA PROJIXTFT 

BALANCE OF PRODUCTION CONEMPTION AND 

EXPORT OF WIIFAT 'VI' R)TATOES 

CE'v"?AL 

" ( 'oZ .,, ) 

Province: 	 Cankiri Corum
 
Year: 	 1961 1970 1961 -W65 1970 

A. 	Porduction 36 64 95 325 215251 


B. 	 Consvmption I/ 
(200 kg/caDita)- 8 50 53 89 97 lOb 

C. 	Balance -12 14 42 
 236 154 Ill 

1. 	 Purchase by TOO - - 0.5 - - 3 

E. 	Purchase by Private
 
Sector for export2/

outside urovince- 14 41.5 236 154 108 

l'otoes 

A. 	Production .1 18.1 26.0 13.5 
 13.9 20.3
 

B. 	Consuntion I/
 

(37 	 kg/capita) - 8.9 9.3 9.8 16.5 18.0 19.3 

Z. 	 Balance for export -4.8 8.8 16.2 7.0 5.9 1.0 

'hui rd FIve Y,,',r P ,mi, 1972.
 

/ ,:N1timated by diffe'rence,.
 



LOANS 

"nt i cn oT-~ran.re 

I . e-- r a ag - * 

I-c-..enera2 ar.cultural loans 

c, ther
... j Z'.zervised credit l/5m3L; 

Sub-Total 


A.ricultural Credit Cooperatives
 

(a) Seeds 

(b Fertilizers 

(c) O.erating costs 


Sub-Total 

.,.:ar Banke 

TOMT 

Source: "_ricultural Bank 

C=1,AL ANaTOLIA PROJECT 

CANWII AND CO?!' 

AOR3CULTURAL CREDIT 

OUTSTANDING AT 31 ECER.'R-1971 (M; 

Cark.iri 

34 869 267 

-IiI308 


35 435 575 


227 390 

6'9 7L_ 

. 16, 


190 300 


6?323-


55 200 135 


Com 

.28
39 235 
2
 

- h6 

3- 3.-5 64 


1 L23 hOh 

L 657 327 

39 0 7 


_" :'6K 


35 332 502 


A - i3 

?- !C. 65
-1 .'-- 6
 

7L C L39 

7
1 650 -;
 
5 337 571
 

"s5I !Os
 

65 0;3 "3 

323
 

140 2.
 

I/ C : ---c in C tir" a :i C.- z; 972 L
 

http:oT-~ran.re


A- Ii 

C-FNrAL ANATOLIA PWRTFCT 

RRGTONAL VALIE ADDED
 

Sector Uanklrl Cdrwm Cankiri Corum 

T IT-Y 


Agriculture 195.3 6h.7 428.7 66.1 1,8hO 2,1hE
 

-million-f mmil1TTL per worker 

Mineral 0.2 0.1 "5.2 0.8 2P103 3v5041 

Industry 19.4 6.5 51.8 8.0 7,868 7,905 

Construction 6.8 2.3 14.5 2.2 5,743 5,026 

Electricity 
gas, water 0.9 0.3 0.7 0.1 15,512 5P514
 

Trade 16.0 5.3 32,p 
 5.1))17,070 13Q0k2 

Banks. insurance 5.1 1.7 6,6 1.0) 

Transport 21.7 7.2 39. 6.1 12,616 20,198 

Services 36.2 12.0 68.6 10.6 7,184 8,4 

Average per workers 2P558 2,892
 

Average per head of
 
population 1,203 1,335
 

NOTEt Data refer to 1965, vilued at 1961 prices.
 

f;ourc? tin.i stry of Reconstruction and DevselMent. 



A - 15.
 

CETAL ANATOLIA PROECT 

IMNSTRIAL ACTIVITY 

Cinkir. Co. 

1960 965 1967 1960 1965 196? 

.r:'beof organized 
JZC.o1 i.cs 4 14 

-mpl:oyiint in organizod 

i.i,,.t*utI'ia1 work 213 184 191 531 649 798 

Th'c'm of industrial 

3,15 2,767 1,358 8,692 18,152 17,,305 

Ministry of Reconstruction and Development 

)- .. '. , . 



APPENDIX B
 

CRITERIA FOR SELECTION
 
OF
 

PROJECT AREA
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Eight criterion describe in a general way parameters for various
 

consideratons given to all provinces. They are as follows (the other
 

does not correspond to Importance):
 

1. NEED - It would obviously be unwise to prepare a project for an
 

area when there was no need. Questions to be asked should include: 

What is the income situation in the area (both the mean and distri

bution are important)? What are the other income earnings alternatives? 

How does the area compare with the rest of Turkey? What are the social
 

conditions? How many people are involved? 

2. OPPORTUNITIES - Questions to be asked should include: Do we have 

technical innovations which if applied, would earm a high rate of 

return? Are the farm and grazing units large enough to take economic 

advantage of those things which might be included in a project? Do
 

we have reason to believe variable, bankable projects can be
 

developed? Is the infrastructure needed for potential projects
 

within reason? 

3. ri' PLACY 'F PROJECT IN THE FIVE YEAR PLAN - Questions that should 

be askcd include: Would the activities likely to be in a project 

In each province contribute to the rationalization of the agricultural 

program of Turkey? Is what would be done consistent with plan goals?
 

Would exports be increased?
 



4. WOULD AN INTEGRATED, AREA APPROACH BE THE BEST APPROACI FOR 

DOING I-HOSE THINGS WHICH WOULD MOST LIKELY BE INCLUDED IN A
 

PROJECT - Question: Would an alternative approach be better?
 

5. MARKET CONSIDEk.TIONS - Questions to be asked should include: Is 

there a ready market for the products which would be stressed? 

What investment in market improvement would be required? Is the
 

market sufficiently "deep" so that additional supplies from the
 

area would not cause a disasterous drop in prices? Is there more
 

than one market available, thus reducing market risk?
 

6. TIMING OF BENEFITS - Question: Does the increase in productivity 

occur soon, or in the distant future? 

7. CAPABILITY TO MAN Z A PROJ-ECT - Questions to be asked should 

include: Could current technicians handle more work? How many
 

additional tecbnf.cally traJned personnel would be required? Are
 

the provincial officials very interested? How accessible is the
 

area from Ankara? How interested are the people? Do the province
 

under consideration "relate" to one another harmoniously?
 

8. CONTRIBUTION TO "BALANCE" IN REGIONAL DEVELOPMENT, AND RECEIPT 

OF OTHER GOVERNMENT OF TURKEY ATTENTION - Questions to be asked 

should include: Would the project contribute to increased incomes 

in an area that is already above other areas? How many people 

would benefit? Has the overnment provided considerable quantities
 

of assistance to the area through oth(jr programs and investments?
 

Is the Government to be involved with planning other major projects 

or investments for the area?
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Income
 
Elasticity Coefficients
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Table C-1 contains income elasticities for various agricultural 

commodities as computed by diEffrent groups In Turkey using alteriiative 

computational methods. 
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APPENDIX D 

SOME PRO'S AND CON'S 
OF 

PRESENT NET WORTH, BENEFIT-COST RATIO,
 

AND
 
INTERNAL RATE OF RETURN 
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The present net worth, the benefit to cost ratio, and the projects' 

internal rate of return are three indices which may be used to assess 

the mdnetary returns generated by an investment. Although the three 

are often taken to be substitutes for one another they are taot the 

same and hence, measure different things about a particular project. 

For that reason the ranking of alternative projects by one criteria 

will not be the same as the ranking of those projects using another 

criteria. Moreover, because of the way they are calculated they find
 

to give bias, and sometimes ambiguous, answers to the question of
 

project desirability. The following material.summarizes very briefly
 

some of the advantages. Disadvantages, and biases of each of these
 

criteria when used to compare different projects.
 

1. The Present Net Worth Criteria: 

- fours large projcts over small ones 

- does not: reflect earnings per unit of scarce resources 

- shows magnitude of net gain analysis 

- nimtt choose appropriate discountrate 

- ratnking of projects depends upon the discountrate chosen 

2. The Benefit-Cost Ratio:
 

- rflects return per unit of capital investment 

- is based forward projects with low annual cost/capital 

'costs relationship
 

-.. ,avs uthbLig about the magnitude of investment or
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- analyst must choose appropriate discount rate
 

- ranking of projects depends upon the discountrate chosen.
 

3. The Internal Rate of Return
 

-
a project may have more than one internal rate of
 

return depending upon the cost returns streams
 

through time
 

- choosing the "cut-off" internal rate may be difficult 

for public projecto due to uncertainty of payoff to 

alternative public investments 

-
per cent yield alone does not indicate the magnitude
 

of the net earnings
 

- is based against capital intensive projects i.e., the
 

highes the capital investment component relative to
 

annual costs the lower the internal rate of reture,
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Discount Factors
 
for
 

Alternative Discount Rates
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The discount factors to be utilised In this manual correspond 

to the Present Worth of 1 Received in Period n. This value is com

puted and shown below for n - 1 ...... 60, i o 1 ....... 20, 22, 25, 

and 30 percent. The appropriate formuul is as follows. 

Vn 
 . 1
 
n
 

(1+ j)


and the values are found In the first column on the left of each
 

page. 

Two additional sets of values are also Included for general 

use: 

(1) the Present Worth of 1 Received In n Periods
 
(Column 2). and
 

(2) the Capital Recovery Factor (Column 3). 



Diecount factor present worth Capital recovery f
 
I Present vorth of 1 received factor. Periodic 9 
R of I received it a periods, payment to retire 
I to pet;od a. 1 debt o(I I 
0 b 1 

RATE 
I 
2 

' 90"0 09 
0.980 296 

3 o.970 590 
1 4 0.960 980-

5 0.951 466 

6 0.942 0M5 
7 0.932 718 
A 0.923 483 
9 0.914 340 
10 0.905 287 

it 0.896 324 
12 0.887 449 
13 0.878 663 
14 0.869 .963 
15 0.661 349 

16 0.852 821 
17 0.844 377 
18 0.836 017 
19 0.827 740 
20 0.819 544 

21 0.811 430 
22 0.803 396 
23 0.795 442 
24 0.787 566 
25 0.779 768 

26 0.772. 048 
27 0.764 404 
28 0.756 836 
29 0.749 342 
30 0.741 923 

31 0.73' 577 
32 0.727 304 
33 0.720 103 
34 0.712 973 
35 0.705 914 

36 0.698 925 
37 0.692 005 
38 0.605 153 
3Q 0.678 370 
40 3.67L 653 

41 0.665 003 
42 0.658 419 
43 0.651 900 
44 0 645 445 
44 0.639 055 

46 0.6?2 TA 
47 0.626 463 
4P 0.621 260 
40 0.614 119 
SC 1.608 039 

51 00602 019 
52 0.396 058 
53 00590 156 
54 1.504 313 
55 0,578 528 

56 0.572 600 
57 0.567 129 
58 0.561 514 
59 3.555 954 
60 0.550 450 

O.-gO 099 :4.3010,'0".
 
10970 395 0oT-t1 ...'.2. RATE
 
2.941 985 0.340 022 
 3
 
3.901i,6 00.Z6 #* ., 0 .1Z 
4.653 431 0.206 040 
 5 

5.795,476 : 544,
t0.17? 

6.728 19S 0.146 628 
 7
 
7.651 678 0.130 690 q

3*566 016 0.116 740 
 q

9.471 305 0.105 182. 10
 

10.367 62S 4.096 114 
 l
 
11.255 077 00886 ,9 12
 
12.133 740 0.082 41- 13
 
13.003 703 00076 901 
 14
 
L3,865.:053 .9.72 A. - LS 

14.717 874 0.067 945 16
 
15.562 25L 0.064 258 
 17
 
16.398 269 0.060 "!2 
 16
 
17.22o 008 0.058 052 19
 
18.045 553 
 0.0 5 415 20
 

18.856 903 0,053 031 21 
19.660 379 0.050 864 
 22
 
20.455 821 0.04d @86 23
 
21.243 387 0.047 073 24
 
22.023 156 0.045 4hT 
 25
 

.12,795 04 0,.040- 69 26 
23.559'608 0.04k2 446 2 
24.316 443 0.041'424 .8
 
25.065 	785 0.039 895 29
 
5,t07 .708 0.038 748 30
 

26.542 285 1.037 676 31 i f[ Ii
27.269 581 0.036 671 32 	 !U 

27.999 693 0.035 727 33 
28.702 666 '0034 640 
 34
 
29.408 580 0.034 004 
 11
 

30.107 505 0.033 214 
 36
 
30.799 510 0.032 468 37
 
31.484 603 0.031 761 
 38
 
32.163 033 0.031*092 39 
32.834 686 0.330 456 4.3
 

33.499 689 0.029 051 
 41
 
34.150 108 .3.329 276 42 
34.810 00b 0.026 727 43 
35.455 454 4.026 204 44 
36.094 506 0.02T 705 45 

36.727 236 0.027 228 46 
37.353 609 0.026 771 47
 
37.971 959 0.326 334 46
 
38.>A@ 071 00025 915 
 49
 
39.196 118 0025 513 
 s0
 

390794 136 0.029 12?7 
 1
 
40.394 144 0.024 756 52
 
40.984 351 0*0?4 400 53
 
41.568 664 0.024 007 
 54
 
42.147 192 0.023 76 55
 

42.719 992 0.023 406 96
 
43,287 121 0e023 102 57
 
43.849 615 Ce022 406 
 S8
 
44.404 589 3.022 520 59 
44.955 038 0.022 244 
 6r
 



P 
£ 

Dicount factor. 
Present worth 
of I received 

present vorth 
of I receiv*4 
in n Feriods. 

Capital recovery 
factor. Periodic 
,ayteant o retire
debt of I.t 

P 
[ 
I 

i -

0 
la g9riod n. -1- 0 d - 00. 

(1 L~n 1 1 )u S 

tATE 
1 
2 
3 

3.980 392 
0.961 169 
0.942 322 

0.96) 392 
1.941 561 
2.863 03 

1.320 000 
O.415 050 
0.346 755 

1 
2 
3 

RATE 

21 2
5 

3.923 645 
0.905 T31 

3.807 729 
4.713 460 

O.Z62 624 
0.212 158 

4 
5 

21 

4 0.887 971 
3.870 560 

S.601 431 
6.471 991 

0.178 526 
0.154 512 

6 
7 

00153 490 
0.036 755 

7.325 481 
8.162 237 

0.136 510 
0.122 515 

6 
9 

10 2.820 348 8.982 585 0.111 327 1& 

Q30.904 263 9.766 648 0.102 176 IL 

kZ 
3 
14 
15 

a.788 493 
0773 033 
0.757 875 
0.743 015 

10.575 341 
11.348 374 
12.106 249 
12.e49 264 

0.094 560 
0.08 111 
C.082 602 
0.077 625 

I 
13 
lb 
br 

16 
17 
l8 
19 

0.728 46. 
0.714 163 
3.700 159 
0.6e6 431 

13.577 709 
14.29L 872 
b4.9

9 2 031 
V5.h78 462 

0.073 650 
0.069 970 
0.066 702 
0.063 762 

id 
17 
1 
14 

2( 0.672 971 W4.3,51 433 0.061 157 20 

21 
22 

0.659 776 
0.646 839 

I'T..01b 209 
1M.656-046 

0.056 765 
30.56 631 

21 
22 

23 0.634 156 16.292 2#4 0.054 66d 23 . 

24 
25 

0.621 721 
0.609 531 

18.13 926 
19.523 456 

0.052 871 
0.0051 220 

24 
25 

26 
27 
20 

3.597 579 
0.5es 062 
0.574 375 

20.121 036 
20.706 896 
21.281 272 

0.049 6 9 
0.048 293 
0.046 090 

26 
27 
26 

25 0.563 112 21.844 385 0.045 778 29 -

30 0.552 07L 22.396 1#S 0.044 650 30 - .' 

31 0.541 246 22.937 702 0.43 596 31 -

32 
33 

0.530 633 
0.52n 229 

23.468 335 
23.988 564 

0.042 611 
0.041 667 

32 
33 

ru 

34 
35 

0.510 28 
0.500 028 

24.495 592 
24.998 619 

1.143 $19 
0,040 002 

34 
35 

,0 

36 
37 
38 
30 
40 

!.440 223 
3.48a 61 
3.471 187 
1 4t.1 948 
1 -,,2 £90 

25.480 842 
25.969 453 
26.440 641 
26.902 589 
27.355 479 

0.039 233 
0.038 507 
0.037 821 
1.037 171 
0.336 556 

36 
37 
36 
39 
42 

-

41 
&2 

0.444 010 
0.435 304 

27.799 4e9 
28.234 794 

n.n35 972 
0.035 417 

41 
42 

43 
44 
45 

).426 769 
0.418 401 
1.410 197 

2N.661 562 
29.079 963 
29.490 160 

0.034 890 
0.034 380 
0.033 qiO 

43 
44 
45 

46 
.& 
48 

0.402 154 
(.3Q4 268 
0.396 538 

29.892 314 
30.284 582 
30.673 L20 

0.013 453 
0.033 )18 
0.032 602 

46 
47 
48 

.4.9 
5S * 

0.378 950 
1.371 52P 

31.052 076 
31.423 606 

0.032 204 
0.031 623 

49 
50 

51 
.5 

0.364 243 
0.337 10k 

31.767 849 
32.144 950 

0.031 
00031 

459 
109 

51 
52 

'53' 
,54 
'55 

0.350 099 
1.343 234 
0.336 504 

32.495 049 
32.838 28 
33. 174 786 

0.030 774 
0.030 452 
0.030 143 

S3 
S4 
So 

56 
S7 

0.329 
0.323 

906 
'37 

33.504 694 
33.828 131 

0.029 647 
0.029 561 

56 
57 

'6 
.5t5 
60 

0.3L7 (,95 
0.310 $78 
0.304 782 

34.145 226 
34.456 104 
34.760 A17 

0.029 267 
1.329 022 
0.028 766 

so 
59 
60 
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P Dacot fa.a ftmc wrth C1ta1 recove 
I Feset vrth of I te.ive4 flatoe. PFotodit I 
R of I "celvd {aa ptlo.. payuet L retire f. 
I to peitlo 0. deabt of. I 
0 v o . 1 1 T 0-I 
s (1+1)i * " £ , ,+) a (11) 

2.970 874 0.97370 Q A.030 000 1
2 RATE9z 596. 1.913 470 0.522 61
RATE 2 o. 

3 0.9C5 142 . 2.828 611 0.353 530 3 

31 4 .888 87 3.71T 098 0.269 027 4 32
 
5 0.82 609' .4.579 707 0.218 355 5 

6 0.817 484 .,**4L7 191 9,184 598 4 
7 0.8t3 092 .r 6.230 283 9.160 506 7 
0 O.'40 409*', ;.7.019 692 142 456 P 
9 0.766 4W7 7.786 L39 0.124 434" 9'
 

10 0.744 094 .8.530 203 0.117 231 10 

11 0.712 421* 9.252 624 19108 077 It
 
12 0.761 380 9.954 204 0.100 462 12
 
13 0.A0 95F 10.634 955 0.094 030 t3
 
14 0.661 118 11.296 073 0088 526 1'
 
15 0.641 862 11.937 935 0,183 767 i5


%. . t- . 

Ib 0.6W 16T :...1-2.561 102 O.C70 611 16 
17 0.605 016.. r.%3.1 66 118 0.075 953 '1? 
Is .57 395-'. 13.753 513 0.072 709 18 
L9 0.570 286 14.323 799 0,069 914 19 
20 0.553 67& 1'- 14.877 475 0,067 216 20


*i'. 'C. , 

21 0.5:7 549.- 15.415 02 d.064 872 21
 
22 0.9l1 893' 4,5.936 917 60.62 747 22
 
23 0.116 69' . 16.443 608 0.360 A14 23 
Z4 0.491 934 16.935 542 0.059 007 14 

;. 148.25 0.417 606.4 7 @.L.413 0.57 428 25 

26 3.443 69W . .?7876 942 0.055 936 26 
27 0.50 189 ..:.18.327 031 0.054 564 27
 
2 0.487 077,. .18.764 108 .0.053 293 2•
 

29 0.424 346 19.188 455 00052 M59 20 
30 0.441 987', .19.600 441 0.051 019 30
 

31 0.99 98L 20.00) 426 0.049 994 31. 
32 0.M8 337. • !0.3R8 766 0,049 047 32 
33 CY77 02 .. '. 2C.765 792 0.Oe 156 33 
34 0.366 045 21.131 037 0.047 322 34
 
35 0.355 383 .,21.487 220 0.046 539 35 

3603 ON 5 032 21.832 252 0,045 804 36 

37 3.L334 9 a- . 22.167 235 0.045 112 37 

30 0 5 2a6' L22.492 462 0.044 459 38 
39 3.315 754 22.80e 215 0,043 844 3.
 
40 3.346 55?. 23.114 772 0.043 262 40
 

41 OIJ197 624 23.412 400 0,042 ?tA 41 In 

42 0?086 959 23.701 359 J.042 142 42 
43 0,280 543 23.981 902 0,04L 698 43
 
44 0.272 372 24.254 274 0.041 230 44
 
'5 0wZ64 439. 24.518 7&3 0,040 785 45
 

46 O.256 137 24,775 449 0.040 363 46
 
47 0*249 259 .25.024 700 0.039 961 47
 
48 0 241 999:: 2S.266 707 0.339 57 a8
 
49 0.234 950 25.501 657 0.039 210 49
 
sr28 OT7 25729 764 0.030 065 50
 

51 0'.221 463; 25.99t 22? 0.011 5?4 It 
52 0.215 0 .26.166 240 ,034 217 52 
53 0.20N 7.0 6..374 990 0.037 9 5 S 
5' 0.202 670 26.577 660 0.031 626 94 
55 0M4 767 ... 260774 426 0003? 349 4q 

.556 2V.'191036 26.965 464 4.4.37 24 
57 0.185 47a 27.150 q,16 0.036 Alt S 
58 66180 070 2?.331 005 0.036 6 14 
59 0174 825 270.05 831 0.136 354 it 
60 0.169 733 27.675 564 0.036 III 60 



P 
19 
RI 
It 

Diecount factor. 
Present worth 
of I received 
in period n. 

1 
v -

(I(+& 0 
• 

present worth 
of 1 received 
in n pertods. 

I 
10

(.11) 
-______ 

Capital recovery 
factor. Periodic 
payment Lo retire 
debt of 1. 

1'V -'--

P 
E 
x 
1 

D 
D 
£ 

.RATE 
4Z 

2 
3 

5 

).961 538 

0.9:4 556 
.8e8 9q 

3.54 t04 

0.621 927 

0.96k 514 

1.886 095 
2.775 091 
3,629 895 
4.451 822 

1.040 000 
0.530 196 
0.360 349 
0.275 490 
0.224 627 

1 
2 
3 
4 
S 

RATE 

41 

6 
7 
8 
9 

10 

0.790 315 
3.759 918 
0.730 690 
0.702 587 
1.675 564 

5.242 13T 
6.002 055 
6.732 745 
7.435 332 
8.110 896 

0.190 762 
0.166 610 
O.148 521 
0.134 493 
0.123 291 

& 
7 
a 
9 

10 

11 
12 
13 
14 
15 

0.649 581 
0.624 597 
0.600 574 
0.577 475 
0.555 265 

8.760 477 
9.385 074 
9.985 648 
10.563 123 
11.L18 387 

0.114 149 
0.106 552 
0.100 144 
e.094 669 
3.389 941 

11 
12 
13 
14 
15 

It 
17 
18 
19 
20 

0.533 90A 
0.513 373 
0.493 628 
0.474 642 
0.456 387 

11.o52 296 
12.165 669 
12.659 297 
13.133 939 
13.590 326 

0.085 420 
0.082 199 
0,078 q9j 
0.076 139 
0.073 582 

1A 
17 
"1 
19 
20 

21 
22 
23 
2A 
25 

0.438 834 
0.421 955 
0.405 726 
0.390 121 
0.375 117 

14.029 160 
14.451 115 
14.856 842 
15.246 963 
15.622 080 

0.071 280 
0.069 199 
0.167 309 
0.065 587 
0.064 012 

21 
22 
23 
24 
25 

26 
27 
20 
29 
30 

0.360 689 
0.346 617 
0.333 477 
3.320 651 
0.308 319 

15.982 769 
16.329 586 
16.663 063 
16.983 715 
17.292 033 

0.062 567 
0.061 239 
0.060 013 
0.1058 880 
0.067 830 

26 
27 
28 
29 
30 

-

31 
32 
3.3 
54 

35 

0.296 460 
0.285 058 
0.27' 094 
0.263 552 

0.253 415 

17.588 494 
17.873 551 
18.147 646 
18.411 198 

18.664 613 

0.056 855 
0.055 949 
0.055 104 
0.054 315 
0.053 577 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

0.243 669 
0.234 297 
0.225 2A5 

0.216 621 
0.208 289 

18.908 
19.142 
19.367 
19.5084 
19.792 

282 
579 
864 
485 
774 

0.052 8T 
0.052 240 
0.051 632 
0.051 061 
0.050 523 

36 
37 
38 
39 
40 

41 
42 
43 
44 
5S 

0.200 
0.192 
0.185 
O.178 
0.171 

278 
575 
136 

046 
19e 

19.9C3 
210.185 
20.370 
20.548 
20.720 

(52 
627 
7915 
841 
040 

2.1050 017 
0.049 540 
0.049 0qO 
0.048 665 
0.0)48 262 

41 
42 
43 
44 
45 

.46 
47 
48 
49 
50 

0.164 614 
0.158 283 
0.152 195 
0.146 341 
1.140 713 

20.884 654 
21.042 936 
21.195 131 
21.341 472 
21.482 L135 

0.047 882 
0.047 522 
3.04T 13k 
0.045 857 
0.046 S50 

46 
47 
46 
49 
s0 

it 
52 
53 
54 
55 

0.135 301 
C.130 007 
0.125 093 
0.120 200 
0.115 bn 

21.61? 485 
21.o47 582 
21.872 675 
21.992 957 
22.108. 612 

0.046 259 
0.045 Q82 
0.0445 TO 
0.045 469 
0.04S 23V 

51 
52 
53 
4 

55 

56 
57 
so 
59 
60 

3.111 
0.106 
0.102 
I.098 
0.095 

237 
930 
817 
863 
060 

22.219 
22.326 
22.42q 
22.528 
22.*Z3 

819 
749 
567 
430 
490 

0.045 005 
0.044 789 
0.044 584 
0.044 38ft 
0.044 202 

56 
57 
is 
59 
00 



p Discount factot. 	 Pfteet Voth cautal %scovery I
 

of 1 rece-w4 factor. Pertiodte F
t Present v':th 

R o1 1 ?eceived In n periods. payment in retire !
 

in period n. debt of 1.
 

* u (l)n 	 D 
n
(141)
 

1 9.952 361 0.951 361 1.o 00 I 

RATE 2 0.007 029 1.659 410 0.537 805 1 RATE 
3 n.863 83A 2.723 248 0.367 209 3
 

5 X 4 3.822 ?02 3.545 951 a.242 012 4
 
0.783 526 4.329 477 0.230 975 5
 

6 0.746 215 5.075 692 0.197 017 6 
7 0.710 681 5.786 373 0.172 420 7
 
8 0.676 839 6.463 213 0.154 722 1 
9 0.644 609 7.107 822 0.140 690 9
 
1') 0.613 913 7.721 735 0.129 505 10
 

11 0.58' 679 8.306 '14 0.120 309 11
 
12 0.556 837 8.063 252 0.112 825 12
 
13 0.530 321 9.393 573 0.106 456 13
 
14 0.505 068 9.898 641 O.11 024 14
 
15 0.481 017 10.379 658 0.096 3-o2 15
 

16 0.458 112 k0.837 770 0.092 270 16
 
17 0.436 297 11.274 066 00088 699 17
 
18 0.415 521 11.689 567 0.065 546 18
 
19 0.395 734 12.005 321 0.082 745 19
 
20 0,376 889 12.462 210 0.080 243 20
 

21 0.358 942 12.821 153 0.077 996 21
 
22 0.341 850 13.163 003 00375 071 22
 
23 0.325 571 13.488 574 0,074 137 23
 
24 0.310 068 13.79a 642 0.072 4?71 24 .*1 

25 0.295.303 14.093 945 0.07C 952 25
 

26 3.281 241 14.375 L85 0.069 56' 26
 
27 0.267 048 ak.643 034 0.06A 202 27
 
2P 0.255 094 14.e89 10 0.067 123 28
 
2 0.242 946 15.141 74 0.066 046 29
 
30 0.231 377 15.372 451 0.065 051 30
 

31 0.220 359 15.592 811 0.064 132 31
 
32 0.209 e66 15.802 677 0.063 280 32
 
33 0.199 873 16.002 549 0.042 490 33 U 
34 0.L90 355 16.192 904 3.161 755 34 
35 0.181 290 16.374 194 0.061 072 35 	 ._ ,
 

36 0.172 657 16.546 052 0.060 '3' 36 
37 3.164 436 16.711 287 0.059 040 37
 
3e 0.156 605 16.867 893 0.059 2A64 3
 
3C 0.149 148 17.017 041 0,058 765 3.4
 
40 ).142 146 17.159 086 0.058 278 40 	 -.
 

41 0.135 2M2 17.294 368 0057 922 '1
 
'2 0.128 840 170.423 208 0057 395 42
 
43 0.122 704 17.545 912 0.056 993 43
 
' 0.116 861 17.662 773 1.056 616 44
 
45 0.111 297 17.774 070 3.056 262 45
 

46 0.105 991 17.880 066 0.055 920 46
 
47 0.100 §49 17*481 0Lf n.055 614 47
 
48* 0.096 142 18.077 158 0.055 318 46
 
49 0.091 564 M 168 722 0.055 040 49
 
Sc 0.097"2C4 I0.255 925 0.054 777 I0
 

51 0.0B1 051 18.334 977 0.054 529 51
 
52 0.079 096 18.414 073 1.n 54 294 52
 
53 0.075 330 16.493 403 0.154 173 53
 
54 0.071 743 18.565 146 0.053 864 54
 
55 0.068 326 180633 472 *).1357S 5
 

56 3.365 073 1.698 545 0.053 480 56
 
57 0.061 974 18.760 519 0.053 303 57
 
58 0.059 023 18.819 542 0.053 136 58
 
59 0.056 212 18.875 754 13052 078 59
 
60 0.053 536 16.929 290 0.052 620 60
 



F 

9
S 

Dtacowt factor. 

preent vorth 
of I jeceived

inp~rLcd n. 

present worth 
of I received 
tn n geriods. 

1 

Capital recovery 
factor. Periodic 
payUent LO retire 
debt of. 1. 

P 
9 
S 

0 
S ( I 1 0(l+i) 

a 4 
1--

I l+ 

3.943 396 0.943 396 1.361 90) 1 

RATE 
61 

2 
3 

& 
5 

0.889 996 
0.839 619 

1.792 094 
0.747 258 

1.833 393 
2.673 012 

3.465 106 
4.212 364 

0.545 437 
0.374 llO 

%.268 5ol 
0.237 346 

1 
3 

4 
5 

hATE 

6Z 

6 
7 
8 
9 
10 

0.704 96. 

1.665 057 
0.627 412 

0.591 898 
3.558 395 

4.917 324 

5.582 381 
6.209 794 

6.Bo 6c)2 
7.360 087 

0.203 363 
0.179 135 
0.161 036 

0.147 022 
0,135 688 

6 
7 
0 
9 
10 

11 
12 

n.526 788 
0.496 96Q 

7.886 8'5 
8.383 84' 

0.126 793 

0.119 277 

11 
12 

13 
14 

0.468 839 
0.442 301 

1.852 683 
9.294 984 

O.t? 9b0 
0,107 ,65 

1I3: 
14 

15 0.417 265 9.712 249 0.102 963 is -

16 
17 

0.393 646 
0.371364 

10.105 895 
10.477 260 

0096 952 
0.095 445 

16 
17 

18 
19 

0.350 344 
0.330 513 

10.827 603 
11.158 116 

0.092 357 
0.089 621 

1 
1Q 

20 0.311 805 11.469 921 O.OR7 165 20 *_. 

21 
22 
23 
24 

25 

0.294 155 
0.277 505 
0.261 797 
0.246 979 

n0.232 999 

11.764 U77 
12.041 S82 
12.303 379 
12.550 350 

12.783 356 

0.0R 005 
003 046 
0038t 278 
0.079 679 

n0078 227 

21 
22 
23 
24 
25 

k6 
27 
28 
29 
30 

3.219 810 

0.207 368 

0.195 630 

13.184 557 

0.174 1L0 

13.003 166 

13.210 534 

13.406 164 

13.59) 721 
13.764 831 

0.076 004 
0.075 607 

0.074 593 

0.073 5B0 
0.072 649 

26 
27 
28 
29 
40 

31 
32 
33 
34 
35 

0.164 255 

0.154 957 
0.146 186 
0.137 912 
0.130 105 

13.929 086 

14.084 043 
14.230 230 

14.368 141 
14.498 246 

J.371 792 

0.071 002 
0.070 273 

1.169 596 
0.064 974 

.31 

S? 
33 
34 
35 

36 
37 
38 
39 
40 

0.122 741 
3.115 793 

0.19 239 
0.103 056 
0.097 222 

14.620 9f7 
14.736 780 

14.846 019 
14.949 075 
15.046 297 

0.068 395 
0.067 857 

0.067 358 
0.066 894 
0.066 462 

36 
37 

38 
39 
40 

41 

'2 
43 
44 
45 

0.091 719 

0.086 527 
0.081 630 
0.077 009 
0.072 650 

15.13 016 

15.224 543 
15.306 173 
15.3A3 182 
15.455 932 

0.066 059 
0.065 683 

0.065 333 

0.065 006 
0.364 700 

41 
42 
43 
44 
45 

46 
47 

0.0cR 538 

0.064 658 

15.524 370 

15.589 028 

0.064 !S 

0.064 148 

", 

&7 

4U 0.060 998 15.650 327 0.63 898 48 

49 0.057 .546 15.707 572 0.063 664 49 

SC 0.054 2e8 15.761 8(C 0.063 444 so 

$1 
52 

0.051 215 
0.048 316 

15.013 076 
15.961 393 

0.063 239 
0.063 046 

51 
q2 

53 0.045 502 15.906 974 0.062 866 53 

54 0.043 001 15.949 976 0.062 696 54 

55 0.040 567 15.990 543 0.062 537 s 

56 0.338 271 16.028 814 0.062 358 56 

57 
Se 

0.036 105 
0.034 C61 

16.064 919 
16.098 980 

0.062 247 
0.062 116 

57 
s6 

59 3.032 03 16.131 113 0.061 992 59 

60 0.030 314 16.1b6 428 0.061 676 60 



P DIS:Vut!&tcr. Present Vorte UPSltWl 16cmry P
 
9 Preent v-rth of 1 meCtived fetor. rertldlc I
 
R of I received In n periods. pamnt LO retire R
 
I In period a. debt of 1. t
 
0 1--	 0 
D V 	 ( ) 1 1 ')"1.- - D
 

( + o* "q .S
 

1 3.934 579 0.934 579 1.070 100 1 

RATE 2 0.873 439 1.80 Oe 0.553 092 z RATE 
3 0.816 298 2.624 316 0.381 052 3
 

7%X 1.762 895 3.387 211 0.295 228 4 71 
5 0.712 906 4.100 197 0.243 891 5 

6 0.666 342 4.766 540 0.209 796 6
 

7 3.622 750 5.389 289 0.185 553 7 
8 0.582 009 5.971 299 0.167 468 8
 
9 0.543 934 6.515 232 0.153 486 q 	 C... 

10 	 0.508 349 7.023 582 0.142 378 10 

11 	 0.475 093 7.499 674 0.133 357 It 
12 0.444 012 7.942 686 0.125 1102 12 0'
13 0.4L4 964 8.357 651 0.119 651 13 
14 	 0.387 817 8.745 468 0.114 345 14 
15 	 0.362 446 9.107 914 0.109 795 15 -

16 	 0.338 735 9.446 649 0.105 858 16 .. 
17 	 0.316 574 9.763 223 0.102 425 I 7 . 

1 	 3.295 864 10.059 087 0.099 '13 I ' -) 

19 	 0.276 508 10.335 595 0.09h 753 19 __ " 
or 10.594 014 200.258 419 	 0.09. 393 


21 	 0.241 513 10.835 527 0.092 2M9 21
 

22 	 0.225 713 11.061 240 0.090 406 22
 

23 0.210 q47 11.272 187 0.088 714 23
 

24 	 0.197 14.7 11.469 334 0.087 189 24 
25 	 0.184 249 11.653 583 0.085 811 25
 

26 	 0.172 195 11.825 779 (.084 561 26 
27 0.160 930 11.986 709 0.063 426 27
 

2n 0.150 402 12.137 LI 0.082 392 I
 
29 0.140 563 12.277 674 0.081 449 29
 
30 	 0.131 367 12.409 041 0.080 596 30
 

31 	 0.122 773 12.531 814 0.079 797 31 
32 	 0.114 741 12.646 555 0.079 073 32
 
33 	 0.107 235 12.753 790 C.078 408 33
 
34 	 0.100 219 12.854 009 0.177 797 34
 

5 0.093 663 12.947 672 0.077 234 35
 

36 	 0.087 535 13.035 200 0.076 715 36
 
37 	 3.081 9Q 13.117 317 0.076 237 37 

3,q 0.07c, 457 13.191 473 0.075 795 38
 
.1 0.071 455 13.264 928 0.075 387 39
 
,.0 0.066 700 13.331 709 0.175 109 '0
 

41 	 0.062 412 13.394 120 0.074 660 41 
42 	 0.058 32q 13.452 449 0.074 336 42
 
43 	 0.054 513 13.506 962 0.07' 036 43
 
41. 	 0.05C 946 13.57 908 0.073 758 44
 
45 	 0.047 613 13.605 522 3.373 500 45 

46 	 0.044 499 13.650 020 0.073 260 46
 
47 	 0.041 587 13.691 608 0.073 037 47
 
48 3.333 867 13.733 474 3.172 831 468 
49 0.036 324 13.766 799 0.072 639 49
 
5C' 0.033 94e 13.800 746 0.072 460 50
 

51 0.031 727 13.832 473 0.072 294 51
 
b2 0.029 651 13.862 124 3.)72 139 52
 
53 	 0.027 711 13.889 336 0.071 995 53
 
54 	 0.025 899 13.915 735 0.071 861 54 

55 	 0.024 204 13.939 939 0.071 736 55
 

56 	 0.022 621 1!.96Z 560 0.071 620 56 
j7 0.021 141 13.983 701 0.071 512 57
 
5P 1.019 758 14.003 458 0.071 411 58
 
59 	 3.318 465 14.021 924 0.071 317 59
 
60 	 0.017 257 14.039 181 0.071 229 60
 



Present worth Capital recovery P

F 	 Discount factor. 


p of I received factor. Periodic £
Present worth 


R of I received in n period@, payment to retire I
 

I in period a. debt of 1. 1
 

0D vU 1. (-- n 0D 

S (1+ t) * I3 
S (I+ 

1
1.080 000 

R AT E 2 0. 857 339 1.783 265 0.5bo 769 2 R A T E 
1 0.925 926 0.925 926 


0.368 034 3
3 0.793 632 2.517 097 

8Z 4 0.735 030 3.3t2 127 0.301 921 4 8x 
0.250 456 5
5 0.680 583 3.992 710 


4.622 880 0.216 315 6
6 0.630 170 

0.192 072 7
7 0.583 490 5.206 370 


8 0.540 269 5.746 639 0.174 015 8
 

9 0.500 249 6.246 888 0.160 00 9
 
0.L49 029 1o
10 0.463 193 6.710 081 


11 0.428 883 7.138 964 0.140 076 11
 

12 0.397 114 7.536 078 0.132 695 12
 

13 0.367 698 1.903 776 0.126 522 13
 

14 0.340 461 8.244 237 0.121 297 14
 
0.116 830 15
15 0.315 242 8.559 479 


16 0.291 890 8.851 369 0o.112 977 16
 
638 0.109 629 17
17 0.270 269 9.121 


18 0.250 249 9.371 887 0.10 702 1
 
0.104 128 19
19 0.231 712 9.603 599 


20 0.214 548 9.818 147 0.Itt 552 20
 

21 0.198 656 10.016 803 0.091 832 21
 

22 0.183 941 10.200 744 0.O9 032 22
 

23 0.170 315 10.371 (59 0.096 422 23 

24 0.157 699 10.528 758 0.094 978 24
 

25 0.146 018 10.674 776 0.093 679 25
 

26 0.135 202 10.809 978 0.092 507 26
 

27 0.125 187 10.935 165 0.091 448 27
 

28 0.115 914 11.051 078 0.090 489 28
 

29 0.107 328 11.158 406 0.089 619 29
 

30 0.099 377 11.257 783 0.083 827 30
 

31 0.092 016 IL.349"799 0.03 107 31
 

32 0.085 200 11.434 999 0.08T *51 32
 
0.086 852 33
33 0.078 889 11 .5 13 888 


34 0.073 045 11.586 934 0.086 304 34
 

35 0.067 635 11.654 568 0.085 803 35
 

36 0.062 625 L11.L7 193 0.085 345 36
 

37 0.057 986 1L.775 179 0.084P Q24 37
 

38 0.053 690 11.828 869 0.084 539 38
 

39 0.049 713 11.878 582 0.084 185 39
 

40 0.046 031 11.924 613 0.083 860 40
 

41 0.042 621 11.067 235 0.083 561 41
 

42 0.039 464 12.006 699 0.08 287 42 

43 0.036 541 12.043 240 0.081 334 43
 

44 0.033 834 1*2.077 074 0.08Z 802 44
 

45 0.031 328 12.108 402 O.Ox 587 45
 

46 0.029 007 12.137 409 0.08A 390 46
 

47 0.026 859 12.164 267 0.08, z08 47
 

48 0.024 869 12.189.136 0.087 340 48
 

49 0.023 027 12.212 t63 0.081 886 49
 

50 0.021 321 12.233 485 0.08L 743 50
 

51 0.019 742 12.253 227 O.O61 611 51
 

52 0.018 280 12.271 506 0.081. 490 52
 
53 0.016 925 12.288 432 0.081; 377 53
 

54 0.015 672 12.304 103 0.061 274 54
 

55 0.014 511 12.318 b14 0.00L 178 95
 

56 0.013 436 12.332 050 0.08E 090 56
 

57 0.012 441 12.344 491 0.08L 008 57
 

58 0.011 519 12.356 010 0.080 93Z7 58
 

59 0.010 666 12.356 676 0.080 862 59
 

60 0.009 876 12.376 552 O.060 798 60
 



E - 10 

? 
I 
I 
S 

Diacount fctor. 
Preet W01h 
of I received 
loaPeriod a. 

Present worth 
of I received 
is 'S period@. 

1 

Caltal recovery 
factor. Perioaltc 
paymemt to ette 
debt ot I, 

p 
9 
It 
1 

0 1-- 0 

(1,t) " -

RATE 
1I 0.917 431 

a.6,1 600 
0.91? 431 
1.759 111 

1.090 000 
0.568 469 

k 
RATE 

9 % 
3 
4 

0.772 183 
0.708 425 

2.53X 295 
3.239 720 

0.395 055 
0.308 669 

3 
4 

5 0.649 931 3.889 651 ^.257 092 5 

6 0.596 267 4.485 919 0.2Z2 920 6 
7 
4 

0.547 034 
0.501 866 

5.032 953 
5.534 819 

0o.98 691 
0.180 674 

7 
a 

9 0.460 428 5.9q5 247 0.166 799 9 
10 0.422 411 6.417 658 0.155 820 10 

1, 
12 

0.387 533 
0.355 535 

6.805 191 
7.160 725 

0.146 947 
0.139 651 

1, 
12 

14 
0.326 179 
0.299 246 

7.486 904 
7.786 150 

0.133 567 
0.128 433 

13 
14 

15 0.274 538 8.060 688 0.124 059 15 C' 

1b 
.1 

0.251 870 
0.231 073 

S.312 558 
3.543 631 

0.120 300 
0.117 046 

16 
17 

. ' 

0 0.21. 994 3.755 625 0.114 212 18 
e. 

20 
0 11;4 
0.173 

490 
'31 

8.r/50 
1,128 

115 
546 

0.111 730 
0.109 546 

19 
20 

2 
22 

0.163 698 
0.150 182 

9.292 244 
9.442 425 

0.107 617 
0.105 905 

21 
22 

___ 

13 0.137 781 9.500 i07 0.104 3e2 23 
24 0.126 405 9.706 612 0.103 023 24 
25 0.115 968 9.822 580 0.101 806 25 

26 v. 3 303 9.928 972 0.100 715 26 
27 0.097 600 10.026 580 0.099 735 27 
2S 0.089 548 10.116 128 0.098 852 28 
29 0.082 155 1O.:' 283 0.098 056 29 
30 0.075 371 10.273 65* 0.097 336 30 

31 
32 
33 

0.069 148 
0.063 438 
0.058 200 

10.342 802 
10.406 240 
10.464 441 

0.096 686 
0.096 09o 
0.095 562 

31 
32 
13 

34 
35 

0.053 395 
0.048 986 

10.517 835 
10.566 021 

0.095 377 
0.094 636 

34 
35 

36 0.044 941 10.611 763 0.094 235 36 
37 3.041 231 10.652 993 0.093 870 3? 
3U 0.037 82o 10.690 820 0.093 538 38 
7, 
40 

0.034 703 
0.J)a 0 

10.725 523 
10.757 3b0 

0.093 236 
06092 960 

3q 
40 

0.029 20) 10.786 569 0.092 70A 41 
4. 
43 

0.016 797 
0.02.4 (84 

10.813 366 
10.0837 50 

0.092 478 
0.092 268 

42 
43 

;, 0.022 555 1%1.860 505 0.092 077 44 
45 0.020 692 10.881 197 0.091 902 45 

46 
47 
4C 

0.010 984 
0.017 416 
0.015 978 

10.900 181 
10.917 597 
10.933 575 

0.091 
0.1Q1 
0.391 

742 
595 
461 

46 
47 
48 

49 0.014 659 10.949 234 0.091 339 49 
50 0.013 449 10.961 A83 0.091 227 50 

51 
52 

0.012 338 
0.011 319 

10.974 021 
10.985 340 

0.091 124 
0.091 030 

51 
52 

53 0.010 385 10.995 725 0.090 944 53 
54 0.009 527 11.005 252 0.09" 866 54 
55 S"..11 741 11.013 993 0.0l,. '94 55 

56 O.Od 019 11.022 012 0.090 728 56 
57 
50 

0.0017' 357 
O',006 F49 

11.029 369 
11.036 118 

0.090 667 
0.090 612 

57 
58 

59 
60 

0.0C6 19 2 
0.005 &91 

11.042 310 
11.047 991 

0.090 
0.090 

561 
514 

59 
60 



7 Dtscount factor. 

Pre-nt vorth 
of I rrcrived 

Iot r'-tod %. 

rTegent worth 
o* 1 received 
in n rtilodm. 

Capital recovery 
factor. Periodtc 

paynent L retfrr 
debt of 1. 

p 
I 

R 

s (I + O~
n a ~ 

(l'*i)" 

RATE 
10 

1 
2 
3 
4 
5 

0.909 091 
0.026 446 
0.751 315 
3.603 013 
0.620 921 

0.909 091 
1.35 57 
2.486 852 
3.169 065 
3.?90 707 

1.100 000 
0.576 1qO 
0.402 115 
0.315 471 
o.26 797 

1 
2 
3 
4 
5 

RATE 
10% 

6 
7 
8 
9 

1o 

0.564 474 
0.513 158 
0.466 507 
0.424 098 
0.385 543 

4.355 261 
4.868 419 
5.334 926 
5.759 024 
6.144 567 

V.Z29 607 
0.205 405 
0.107 444 
M.173 641 
0.162 745 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

o.350 494 
0.318 631 
0.209 664 
0.263 331 
0.239 392 

f.49 84I 
8.013 6'e 
7.101 356 
7.366 607 
7.606 000 

0.153 963 
.).146 763 
0.1'10 779 
0.135 746 
0.131 474 

F 
2 
t3 
14 
15 . 

16 
17 
is 
19 

?C. 

0.217 629 
0.197 A45 
0.179 059 
0.163 500 

A.148 !,44 

7.022 709 
8.021 553 
d.,201 412 
8.31,,4 921 

8.51) 564 

'.127 A17 
0.124 664 
0.121 930 
0.119 547 
0.117 460 

16 
17 
is 
19 
20 

41 
22 
23 
24 

25 

0.135 131 
(.122 046 
0.111 670 
0.101 526 

0.092 296 

n.040 694 
0.771 540 
6.H/I't .10 
8.0'14 744 

9.077 040 

0.115 624 
0.114 005 
0.112 572 
0.111 300 

0.110 16P 

21 
22 
23 
24 

25 

. 

26 
27 
28 
2q 

30 

0.083 905 
0.076 278 
0.069 343 
0.03 0.3 

0.057 309 

9.160 945 
9.237 221 
q.30i 567 
9.36' 606 

9.42b 914 

0.109 159 
0.101 258 
0.107 45t 
0.106 720 
0.106 079 

26 
27 
2A 
29 
30 

31 
32 
33 
34 
35 

0.052 099 
0.047 362 
0.043 057 
0.039 143 
0.05 584 

9.479 011 
9.526 376 
9.569 432 
9.60A 575 
9.644 L59 

0.105 496 
0.104 9T1 
0.104 499 
0.104 974 
0.103 600O 

31 
3? 
33 
34 
IS 

36 
37 
38 
30 
40 

0.032 349 
0.029 408 
0.026 735 
0.024 304 

0.022 095 

9.676 50H 

9.705 917 
9.732 651 
9.756 '156 
9.779 051 

0.103 34. 

0.103 030 
0.102 747 
0.L02 491 

0.102 259 

3O. 

31 
1' 
39 
40 

41 
42 
43 
44 
45 

0.020 086 
0.018 260 
0.016 600 
0.015 09. 
0.013 719 

9.709 137 
9.817 397 
9.833 998 
9.149 089 
9.862 808 

0.102 050 
0.0)1 96O 
0.101 600 
(.41 532 
0.101 391 

41 
42 
4) 
44 
45 

46 
47 
46 
4; 

50 

0.012 472 
0.011 338 
0.010 307 
0.009 370 

0.000 519 

9.875 280 
9.886 610 
q.aq6 926 
9.906 29b 

9.914 814 

0.101 263 
0.101 147 
0.101 041 
0.100 946 

0.100 859 

46 
47 
4A 
49 

50 

51 
52 
53 

5' 
55 

0.007 744 
0.007 040 
0.006 400 

0.005 818 
0.005 269 

9.922 559 
9.929 5q9 
9.935 999 

9.941 817 
9.947 106 

0.100 780 
0.1010 709 
0.109 644 

0.100 505 
0.10)0 532 

51 
52 
53 

54 
55 

56 

57 
58 
59 
60 

3.004 09 

0.004 371 
0.003 974 
0.003 613 
0.003 284 

9.951 915 

9.956 28o 
9.960 260 
9.q63 873 
qq67 157 

0.100 483 

0.100 439 
0.100 309 
0.103 363 
0.100 330 

56 

5? 
58 
59 
60 



p ^tbt .-t facotr ?resn: wrt' Capital recoveorv
 
t,.* W'th -i I If#..I.41 factor. !#yt-4LC
 

, f I reeCtv*d to a pericJs. ratte
MsNt %o le
 
In period a. debt of I
 

0 a
D vn. ,)n t 
)e
S (1.I * = t a - r1 

(1+0~
 

1 0.900 901 0.900 901 1.10 000 1 

RATE 2 0.811 622 1.712 523 0.583 934 2 RATE 
3 0.731 191 2.443.715 0.409 213 3 
4 1.658 731 3.102 446 0.322 326 4 1 z 
5 0.593 451 3.695 897 0.270 $TO 5
 

6 0.534.641 4.230 538 0.236 377 6
 
7 0.481 658 4.t12 196 0.212 215 7
 
8 0.433 926 5.146 123 0.194 321 S
 
9 0.390 925 5.537 048 0.180 602 9
 
10 0.352 184 5.889 232 0.169 e0 10
 

11 0.317 283 6.206 515 0.161 121 11
 
12 0.285 841 6.492 356 0.154 027 12
 
13 0.257 514 6.749 870 0.148 151 13
 
14 0.231 995 6.981 865 0.143 228 14
 
15 0.209 004 7.190 870 0.139 065 15
 

16 0.188 292 7.379 162 0.135 51 16 L'
 
17 0.169 633 7.548 794 0.132 471 1?
 
18 0.152 822 7.701 617 0.129 843 18
 
19 0.137 678 7.839 294 0.127 563 19
 
20 0.124 034 7.963 328 0.125 576 20
 

21 0,111 742 8.075 070 0.123 838 21
 
22 0.100 669 "8.175 739 0.122 313 22
 
23 0.090 693 8.266 432 0.120 971 23
 
24 0.081 705 8.348 137 0.119 787 24 c' 
25 0.073 608 8.421 745 0.118 740 25
 

26 0.066 314 8.488 058 0.117 813 26
 
27 0.059 742 8.547 800 0.116 989 27
 
28 0.053 822 8.601 622 0.116 257 28
 
29 3,048 488 8.650 110 0.115 605 29
 
30 0.043 683 8.693 793 0.115 025 30
 

31 3.039 "4 8.733 146 0.114 506 31
 
32 0.035 4 54 8.768 600 0.114 043 32
 
33 0.n01 940 8.800 541 0.113 629 33
 
34 0.028 775 8.829 316 0.113 259 34
 
35 0.025 924 8.855 240 0.112 927 35
 

36 0.023 355 8.878 594 0.112 630 36
 
37 0.021 040 8.899 635 0.112 364 37
 
38 0.018 955 80.918 590 0.112 125 38
 
3q 0.017 077 8.935 666 0.111 911 39
 
40 0.015 384 8.951 051 0.111 719 40
 

41 0.013 860 6.964 911 0.111 546 41
 
42 0.012 486 8977 397 0.111 391 42
 
43 0.011 29 8.9H8 646 0.111 251 43
 
44 0.010 134 8.998 710 0.111 126 44
 
45 0.009 130 9.007 910 0.111 014 45
 

46 0.008 225 9.016 135 0.110 912 46
 
47 0.007 410 9.023 545 0.110 821 47
 
48 0.006 676 9.030 221 0.110 739 48
 
49 0.006 014 9.036 235 1.110 666 49
 
50 0.005 418 9.041 653 0110 599 50
 

51 0.004 881 9.046 534 0.110 540 51
 
52 0.004 397 9.050 932 0.110 486 52
 
53 0.003 962 9.054 894 0.110 438 53
 
54 3.003 569 9.058 463 0.110 344 54
 
55 0.003 215 9.061 678 0.110 355 55
 

56 0.002 89? 9.064 575 0.110 320 56
 
57 0.002 610 9.067 185 0.110 288 57
 
58 0.002 351 9.069 536 0.110 255 58
 
59 0.002 118 9.071 654 3.110 233 59
 
60 0.001 908 9.073 562 0.110 210 60
 



P 
a 
R 

Discount factor. 
Preenot worth 
of I received 

Present worth 
of I received 
i a periods. 

Capital recovery 
factor. Periodic 
payment :. retire 

P 
I 
I 

E  13 

I In period a. 1 debt of 1. 1 
0 n I - 0 

(Q+i)n 

R A T E 
1 
2 
3 

0.892 85? 
o. 77 194 
0.711 780 

0.892 85? 
L.690 051 
2.401 831 

1.120 000 
0.591 698 
0.416 349 

1 
2 
3 

RATE 
12Z 4 

5 
0.635 518 
0.567 427 

3.037 349 
3.604 776 

0.329 234 
0.277 410 

4 
5 

121 

6 0.506 631 4.111 407 0.243 226 6 
7 
8 
9 
10 

0.452 349 
0.403 883 
0.360 610 
0.321 973 

4.563 757 
4.967 640 
5.328 250 
5.650 223 

0.219 L18 
0.201 303 
0.187 679 
0.176 984 

? 
a 
9 

10 

11 0.287 476 5.937 699 0.168 415 t1 
12 
13 
Uh 
15 

0.256 675 
0.229 174 
0.204 620 
0.182 696 

6.t94 374 
6.423 548 
6.628 168 
6.810 864 

0.161 437 
o.155 677 
0.150 871 
0.146 824 

12 
13 
PA 
15 

16 
17 

0.163 122 
0.145 644 

6.973 986 
7.119 630 

0.143 391 
0.140 451 

16 
17 

1 0.130 040 7.249 670 09137 937 18 
19 0.116 107 7.365 777 0.135 763 19 
20 0.103 667 7.469 444 0.133 879 20 r 

21 
22 

0.092 560 
0.082 643 

7.562 003 
7.644 646 

0.132 240 
0.130 81L 

21 
22 

23 0.073 788 7.718 434 0.129 60 23 
24 .0.065 8.82 7.784 316 0.128 463 24 
25 0.058 823 7.843 139 0.127 500 25 

26 
27 

0.052 521 
0.046 894 

7.895 66n 
7.94T 554 

0.126 652 
0.125 904 

26 
27 

26 
29 
30 

0.01.- S69 
0.037 383 
0.033 378 

7.984 423 
8.021 806 
8.055 184 

0.125 244 
06124 660 
0.124 144 

28 
29 
30 

31 0.029 802 8.084 986 0.123 606 i1 
32 
33 

0.026 609 
0.023 758 

8.111 594 
8.135 352 

0.123 280 
0.122 020 

32 
33 

34 0.021 212 8.156 564 0.122 601 34 
35 0.(18 940 8.175 504 0.122 317 35 

006 910 8.192 414 0.122 064 36 
T 0.0i5 098 8.207 513 0.121 840 37 

;8 0.013 481 0.220 993 0.121 640 38 
3' 0.04 036 8. .33 030 0.121 462 39 
40 0.010 747 8.243 777 0.121 304 40 

4- 0.009 595 8.253 372 0.121 163 41 
42 0.008 567 8.261 939 0.121 037 42 
4 
44 

0.007 649 
0.006 830 

8.269 589 
8.276 418 

0.120 925 
0.120 825 

43 
44 

45 0.006 098 8.282'516 0.120 736 45 

46 0.005 445 8.287 961 0.120 657 46 
47 
43 

0.004.861 
0.004 340 

8.292 822 
8.297 163 

0.120 586 
0.120 523 

47 
48 

49 0.003 075 8.301 038 0.120 467 49 
50 0.003 460 8.304 498 0.120 417 50 

51 0.003 089 8.307 588 0.120 372 51 
52 
53 

0.002 758 
0.002 463 

8.310 346 
8.312 809 

0.120 332 
0.120 296 

52 
53 

54 0.002 199 8.315 008 0.120 264 54 
55. 0.001 963 8.316 972 0.120 236 55 

56 0.001 753 8.318 725 0.120 211 56 
57 0.001 565 8.320 290 0.120 18 57 
58 0.001 398 8.321 687 0.120 168 58 
59 
60 

0.001 248 
0.001 114 

8.322 935 
8.324 049 

0.120 150 
0.120 134 

59 
60 



7 .*L..mt facme. ?itasOt wlOkt %.lpt.1 r 
I ?resnt worth of I rmc.ttxd ta~tor. 1NI 10 1 
I of 1 received I a rertod . pYest to rettro R 
I in period u. I 4"t of . 1 
0D - - 1- - 0(1.1)' 1L t 

S (I 1)a " " n(141) 

1 0.084 956 0.664 956 16130 00') 1 
RAT E 2 0.783 147 l.668 102 00599 464 T R A TE0.6q3 050 2.361 153 0.423 522 3
13% 4 

5 
0.613 319 2.974 471 0.336 194 4 131
0.542 760 3.IT 231 0.264 315 5
 

6 
 o.48o 319 3.997 550 0.250 153 6
 
7 0.425 061 4.422 610 0.226 111 7
 
C 0.376 160 4.798 770 0.208 387 a

9 0.332 885 5.131 655 0.194 869 9
 
10 0.Z94 588 5.426 243 o.184 290 10
 

11 0.260 698 5.606 941 0.175 841 11
 
12 0.230 706 5.910 647 0.168 966 12
 
13 0.204 165 6.L21 812 0.163 350 13

14 0.180 677 6.302 488 0.158 667 14

15 0.159 891 6.462 379 l.54 742 i5
 

16 0.141 496 6.603 875 0.151 426 16,

17 0.125 218 6.729 093 0.148 608 17
 
18 0.110 812 6.839 905 
 0.146 201 18
19 0.098 064 6.937 969 0.144 134 19 

20 0.086 782 7.024 752 0.L42 354 20
 

21 0.076 798 7.0l 550 0.140 814 21
 
22 0.067 963 7.169 513 0.139 479 22
 
23 0.060 144 7.229 658 0.138 319 23

24 0.053 225 7.282 883 0.137 308 24

25 0.047 102 7.329 985 0.136 426 25
 

26 0.041 683 7.371 661 0.135 655 26
 
27 0.036 e88 7.408 55 0.134 q79 27

.23 0.032 644 7.441 200 0.134 387 20
 
29 0.028 889 7.470 068 0.133 867 29
 
30 0.025 565 7.495 653 0.133 411 30
 

31 0.022 624 7.518 277 0.133 009 31
 
32 0.020 021 7.538 299 0.132 656 32

33 0.017 715 7.556 016 0.132 345 33
 
34 
 0.015 680 7.571 696 0.132 071 34
 
35 0.013 876 7.585 572 0.131 629 35
 

36 0.012 279 7.597 851 0.13 616 36
 
37 3.010 867 7.608 718 0.131 428 
 37
 
38 0.009 617 7.618 334 0.131 262 38

39 
 0.008 510 7.626 844 0.131 L16 39

40 0.007 531 7.634 376 0.130 986 40
 

41 0.006 665 7.641 040 0.130 872 41
 
42 0.005 898 7.646 938 0.130 771 42
 
43 0.005 219 7.652 158 
 0.130 682 43
 
44 0.004 619 7.656 777 
 0.130 603 44
 
45 0.004 088 
 7.660 864 0.130 534 45
 

0.003 617 7.664 482 0.1?" 472 46
 
47 0;003 201 7.667 683 0.13u 417 
 47
 
48 0.002 833 
 7.670 516 0.130 369 48
 
49 0.002 507 7.673 023 
 0.130 327 49
 
50 0.002 219 7675 242 
 0.130 269 50
 

51 0.001 963 7.677 205 0.130 256 a1
 
52 0.001 737 7.678 942 
 0.130 226 52
 
53 0.001 530 7.680 480 0.130 200 53
 
54 0.001 361 7.681 041 0.130 177 54
 
55 0.001 204 7.683 045 0,130 157 55
 

56 0.001 066 7.684 111 
 0.130 139 56
 
57 0.000 943 7.605 054 0.130 123 57
 
58 0.000 835 7.605 888 
 0.130 109 56
 
59 0.000 739 7.686 627 0,130 096 59
 
60 00000 654 7.687 280 0.130 065 60
 

I 

46 



z --12 

P Discount factor. Present worth Capital recovery P 

a Present worth of 1 re:erved factor. Pcriodic 9 

R of 1 received in n periods. payndnt to retire R 

I in period a. debt of 1. 1 
a 
 1 	 I- 00n 	 - (l1+1n 1~ t7i7 DD 	 1 

S ( + ) " aq 	 I ( I LS 

10.877 193 0.7 19L. 1.140 000 
RATE 	

1 
2 0.76) 468 1.646 661 0.607 290 2 RATE 
. 0.674 972 2.321 632 0.430 731 3 

14 Z 4 0.592 080 20913 712 0.343 205 
5 
4 141 

5 0.519 369 3.433 081 0.291 284 

6 0.455 587 3.808 668 0.257 157 6
 
0.233 192 7
7 0.399 637 4.288 305 


a 0.350 559 4.638 864 0.215 570 a 

9 0.307 508 4.946 372 0.202 168 9 

10 0.269 744 5.216 116 o01,1 714 10 

11 0.236 617 5.452 733 0.183 394 11 
12 0.207 559 5.660 292 0.176 664 12 

0.102 069 5.842 362 0.171 1.., 13 
14 
1.3 

0.159 710 6.002 072 0.166 609 14 

15 0.140 096 6.142 168 0.162 809 15 

16 0.122 892 6.265 060 0.1 9 615 16 
17 0.107 800 6.372 859 0.156 915 17 
10 0.094 561 6.467 420 0.154 621 18 
19 0.02 948 6.550 369 0.152 663 19 

20 0.072 762 6.623 131 0.150 986 20 

21 0.063 026 6.686 957 0.149 545 21 . 
22 0.055 988 6.742 944 0o.148 303 i.2 0: rF, 

2323 0.049 112 6.792 056 0.147 231 


24 0.043 081 6.835 137 0.146 303 24 
25 0.037 790 6.872 927 0.145 498 25 

26 0.033 149 6.906 077 0.144 800 26 

27 0.029 078 6.935 155 0.144 193 27 
20 0.025 507 6.960 662 0.143 664 28
 

29 0.022 375 6.983 037 0.143 204 29
 

30 0.019 627 7.002 664 0.142 803 30 

31 0.017 217 7.019 881 0.142 453 31 
32 0.015 102 7.034 983 0.142 147 32 

33 0.013 248 7.048 231 0.141 880 33 
34 0.011 621 7.059 852 0.141 646 34 

35 0.010 194 7.070 045 0.141 442 35 

36 0.008 942 7.078 987 0.141 263 36 

37 0.007 844 7.086 831 0.141 107 37 
38 0.006 880 7.093 711 0.140 970 38 

39 0.006 035 7.099 747 0.140 850 39
 
40 0.005 294 7.105 041 0.140 745 40
 

41 0.004 6 a 7.109 685 0.140 653 41 
42 0.004 074 7.113 759 0.140 573 42
 
43 0.003 573 7.117 332 0.140 502 43
 

44 0.003 135 7.120 467 0.140 440 44 

45 0.002 750 7.123"'217 0.140 386 45 

46 0.002 412 7.125 629 0.140 338 46 
47 0.002 116 7.127 744 0.140 297 47
 

48 0.001 856 7.129 600 0.140 260 48 
49 0.001 628 7.131 228 0.140 228 49 
50 0.001 428 7.132 656 0.140 200 50
 

51 0.001 253 7.133 909 0.140 176 51
 
52 0.001 099 7.135 008 0.140 154 52
 
53 0.000 964 7.135 972 0.140 135 53 
5' 0.OCO 846 7.136 818 0.140 118 54 
55 0.000 742 7.1,7 559 0.140 104 55 

56 0.0,0 61,1 7.136 210 0.140 091 56 

57 O.OUO 71 7.130 781 0.140 080. 57 
58 O.OCO b01 7.139 281 0.140 070 58 
59 0.000 "39 7.139 720 01.140 Obz 59 
60 0.000O 365 7.140 106 0.140 054 60 



I 

ft 
I0 
0 
s 

Diecount factor. 
P?reoemt votth 
Of I recetvad 
In pertod a. 
v0 

. 1 

(1,1 )0 

Presont worth 
of I rcelvd 
Is a ptrloje. 

1-----
( 1 ~j)b 
i 

Capital recovn 
factor. Prlodj
P4FUMeAt to rettt. 
debt of l. 
j 1 

-

t 
p 

R 

(1.i)u 

RATE 
15X 

1 
2 
3 
4
5 

0.869 565 
o756 144 
0.657 516 
0.571 753
0.497 177 

0.869 565 
1.625 709 
2.203 225 
z.s4 978
3.352 155 

1.150 000 
0.615 116 
0.437 977 
0.350 265
0.298 316 

1 
2 
3 
4
5 

RATE 

151 

6 
7 

10 

0.432 328 
0.375 93T 
00.326 902 
0.284 262 
0.247 185 

3.784 483 
4.160 420 
4.487 322 
4.771 584 
5.018 769 

0.264 237 
0.240 360 
0.222 850 
0.209 574 
0.199 252 

6 
7 
a 
9 

10 
11 
12 
13 
14 
15 

0.214 943 
0.86 907 
0.162 528 
0.141 329 
0.122 894 

5.233 ?2 
5.420 619 
5.583 147 
5.724 476 
5.847 370 

0.191 069 
0.184 481 
0.179 1o 
d.174 688 
0.171 ()I7 

It 
12 
13 
14 
15 

16 
17 
18 
19 
20 

0.106 865 
0.092 926 
0.080 805 
0.070 265 
0.061 10 

5ar54 235 
6.047 161 
6.127 966 
6.198 231 
6.259 331 

0.167 940 
0..165 367 
0.163 186 
C. 161 336 
M.159 761 

16 
17 
18 
19 

20 
21 
22 
23 
24 
25 

0.053 13L 
0.046 201 
0.040 174 
0.034 934
0.030 378 

6.312 462 
6.358 663 
6.398 837 
6.433 771
6.464 149 

0.150 417 
0.157 266 
3. 156 278 

a.L55 430
4.154 699 

21 
22 
23 

24
25 5 

Q-p 

" 
7, 

26 
.27 
28 
29 
30 

0.026 415 
0.022 970 
0.019 974 
0.017 369 
0.015 103 

6.490 564 
6.513 534 
6.533 508 
6.550 877 
6.565 980 

0..54 070 
0.153 526 
0.153 057 
0.152 651 
C.152 300 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

0.013 133 
0.011 420 
0.009 931 
0.008 635 
0.007 509 

6.579 113 
6.590 533 
6.600 463 
6.609 099 
6.616 607 

0.151 
0151 
0.151 
0.151 
a.151 

996 
733 
505 
307 
135 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

0.006 529 
0.005 678 
0.004 937 
0.004 293 
0.003 733 

6.623 137 
6.628 815 
6.633 752 
6.638 045 
6.641 778 

0.150 986 
a-L50 857 
0.150 744 
0.150 647 
fl.150 562 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

0-003 246 
0.002 823 
0.002 455 
0.002 134 
0.001 856 

6.645 025 
6.647 848 
6.650 302 
6.652 437 
6.65' 293 

0.150 489 
0.150 425 
0-150 369 
0..50 321 
QL50 279 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

0.001 614 
0,00. 403 
0.001 220 
0.001 061 
0.000 923 

6.655 907 
6.657 310 
6.658 531 
6.659 592 
6.660 515 

0.150 242 
0.150 211 
O..150 183 
0.'150 159 
0.*50 139 

46 
47 
48 
49 
50 

s1 
52 
53 

54 
55 

0.000 802 
0.000 698 
0.000 607 

0.000 528 
0.000 459 

6.661 317 
6.662 015 
6.662 622 
6.663 149 
6.663 608 

0-150 120 
0..i50 105 
0.t50 091 
0.50 079 
0.150 069 

51 
5? 
53 
54 
55 

56 
57 
58 
59 
60 

0.000 399 
0.000 347 
0.000 302 
0.000 262 
0.000 228 

6.664 007 
6.664 354 
6.664 656 
6.664 918 
6.665 146 

0.10 060 
D.:150 052 
0.150 045 
0. 50 039 
0.450"034 

56 
57 
58 
59 
60 
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P 
a 
R 
t 

Dlecount factor. 
Present vorth 
of I received 
In period 

Present iorth 
of I received 
toan period. 

1 

Capital recovery 
factor. Periodtc 
peyuent to retire 
debt nf 1. 

P 
E 
I 
1 

0
D va 

s(1,)° 1 " (I + Io 

a-Ilta 

i * 
1_. 

(1)I -(l+t)a 

00 

RATE 

161 

1 
2 
3 
4 
5 

0.862 069 
0.743 163 
0.640 658 
0.552 291 
0.476 113 

0.861 M9 
1.605 .XZ 
2.445 890 
20798 1l 
3.214 294 

1.160 000 
0.622 963 
0.445 258 
0.357 375 
0.305 409 

1 
2 
3 
4 
5 

RATE 

161 

6 
7 
8 
9 

10 

0.410 442 
0.353 830 
0.305 025 
0.262 953 
0.226 684 

3.684 736 
4.038 565 
-.343 591 
4.606 544 
4.633 227 

0.271 390 
0.247 613 
0.230 224 
0.217 082 
0.206 901 

6 
? 
8 
9 

10 

11 
12 
13 
1415 

0.195 417 
0.168 463 
0.145 227 
0.125 195
0.107 927 

5.028 644 
5.197 107 
5.342 334 
5.467 5295.575 456 

0.198 861 
0.192 4t5 
0.187 184 
0.182 8980.179 358 

11 
12 
13 
1415 

C-.) 

16 
17 
i8
19 

0.093 041 
0.080 207 
0.069 144
0.059 607 

3.668 497 
5.748 704 
5.817 848
5877455 

0.176 414 
0.173 952 
0.171 8O5
0.170 142 

16 
17 
1"
19 '--F 

1.-. 

20 0,051 385 5.928 841 0.168 667 20 . 

21 
22 
23 
24 
25 

0.044 298 
0.038 188 
0.032 920 
0.028 380 
0.024 465 

5.973 139 
6.011 326 
6.044 247 
6.072.627 
6.097 092 

0.167 416 
0.166 353 
0.165 447 
0.164 673 
0.164 013 

21 
22 
23 
24 
25 

* 

26 
27 
28 
29 
30 

0,021 091 
0.018 182 
0.015 674 
0.013 512 
%).O1l 648 

6.118 183 
6.136 364 
6.152 038 
6.165 550 
6.177 198 

0.163 447 
i.162 963 
0.162 548 
0.162 192 
0.161 886 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

0,010 042 
0.008 657 
0,007 463 
0.006 433 
0.005 546 

6.187 240 
6.195 897 
6.203 359 
6.209 792 
6.215 338 

0.161 623 
0.161 397 
0.161 203 
0.16! 036 
0.160 892 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

0.004 781 
0.004 121 
0.003 553 
0.003 063 
0.002 640 

6.220 119 
6.224 -241 
6.227 794 
6.230 857 
6.233 497 

0.160 769 
0.160 662 
0.160 571 
O.60 492 
0.160 424 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

0.002 276 
0.001 962 
0.001 692 
0.001 458 
0.001 257 

6.235 773 
6.237 736 
6.239 427 
6.240 886 
6.242 143 

0.160 365 
0.160 315 
0.160 271 
0.160 234 
0.160 201 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

0.001 084 
0.000 934 
0.000 805 
0.000 694 
0.000 099 

6.243 227 
6.244 161 
6.244 966 
6.245 661 
6.246 259 

0.160 174 
0.160 150 
0.160 129 
0.160 I11 
0.160 096 

46 
41 
46 
49 
50 

51 
52 
53 
54 
55 

0.000 516 
0.000 445 
0.000 383 
0.000 331 
0.000 285 

6.246 775 
6.247 220 
6.247 603 
6.247 934 
6.248 219 

0.160 083 
0.160 071 
0.160 061 
0,160 053 
0.160 046 

51 
52 
53 
14 
55 

56 
57 
58 
59 
60 

0.000 246 
0.000 212 
0.000 L83 
0.000 157 
0000 136 

6.248 465 
6.248 676 
6.248 659 
6.249 016 
6.249 152 

0.160 039 
0.160 0 3 4 
0.160 029 
0.160 025 
0.160 022 

56 
57 
so 
59 
60 



I 

E -1 

P Dslcount factor. PIA.aet ortht Capital r cmwry P 
I Peset arth of I received factor. Pvtoditc 
3 of I teceived LA a periods. paysent to retire a 
I in period a. 1 debt.of 1. 1 
0 0 
0 ) " 1vi. D 

+.i), 7aP 

1 0,854 701 0.65-0701 1.170 000 1
RATE 2 0.730 514 1.585 214 0.630 629 2 RATE

3 o.624 371 2.ZO9 585 0.452 574 3 
172 4 0.533 650 2.743 235 0.364 533 4 17 2

5 0.456 111 3.199 346 0.312 564 5 

6 0.389 839 3.69 L85 o.278 615 6 
7 0.333 195 .1.922 380 0.254 1347f 7
8 0.284 782 4.207 163 0.237 600 a 
9 0.243 404 4.450 566 0.224 691 9

10 0.208 037 4.650 604 o.Z14 657 10 

11 0.07 810 4.036 413 0.206 765 11 
12 0.151 974 4.988 387 0.200 466 12
 
13 0.129 892 5.118 280 00195 378 13 
14 0.111 019 5.229 299 00191 230 14 
15 0094 888 5.324 187 o0187 822 15 

16 0.081 101 5.405 288 0.185 004 '6 
17 00069 317 5.474 605 0.182 662 1?
18 0.059 245 50533 851 0.180 706 is 
19 0.050 637 5.584 488 0.179 067 19 
20 0.043 280 5.627 767 0.177 690 20 

21 0.036 991 5.664 758 0.176 530 21 
22 0.031 616 5.696 375 0.175 550 22
 
23 0.027 022 5.723 397 0.174 721 23 
24 0.023 016 5.746 493 00174 019 24 
25 0.019 740 5.766 234 0.173 423 25 

26 0.016 872 5.783 106 0.172 917 26 
27 0.014 421 5.797 526 0.172 487 27
28 0.012 325 5.809 851 o.172 121 28 
29 0.010 534 5.820 386 0.171 810 29 
30 0.009 004 5.829 390 o.171 545 30 

31 0.007 696 5.837 085 o.1T 318 31 
32 0.006 577 5.843 663 00171 '26 32 
33 0.005 622 5.849 284 0.170 961 33 
34. 0.004 805 5.854 089 0.170 821 34 
35 0.004 107 5.858 196 0.170 701 35 

36 0.003 510 5.861 706 0.170 599 36 
37 0.003 000 5.864 706 0.170 512 37 
38 0.002 564 5.867 270 0.170 437 38
 
39 0.002 192 5.869 461 0.170 33 39 
40 0.001 873 5.871 335 0.170 319 40
 

41 0.001 601 5.872 936 0.170 273 41 
42 0.001 368 5.874 304 D.170 233 42 
43 0.001 170 5.875 473 0.170 199 43

44 0.001 000 5.876 473 o.17o 170 44 
45 0.000 854 5.877 327 0.170 145 45 

46 0.000 730 5.878 058 0.170 124 46 
47 0.000 624 5.878 682 0.170 106 '7 
*8 0.000 533 5.879 215 0.170 091 48 
49 0.000 456 5.879 671 0.170 078 49 
50 0.000 390 5.880 061 0.170 066 50 

51 0.000 333 5.680 394 0.170 057 St
 
52 0.000 285 5.880 678 0.170 048 52 
53 0.000 243 5.880 922 0.170 041 53 
54 0.000 208 5.881 130 0.170 035 54
 
55 0.000 178 5.881 307 0.170 030 55
 

56 0.000 152 5.881 459 0.170 026 S&
 
57 0.000 130 5.881 589 0.170 02? 57 
58 0.000 111 5.81 700 0.170 019 58 
59 0.000 095 5.881 795 0*170 016 59 
60 00000 081 5.881 876 0.170 014 60 
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P Discount factor. Present worth Capital recovery P 
a Present worth of 1 received factor. Periodic z 
• of 1 received in n periods, payment to retire R 
Z in period o. debt of 1. 
0 1-a 0 
D . a T D 
s (1,+i)( 1 

1 0.847 458 0.804 41b 1.180 000 1
RATE 2 0.718 184 1.565 642 0.638 716 2 RATE

3 0.608 631 2.1-4 273 0.459 924 3 
18 4 0.515 789 2.690 062 0.371 739 4 18X 

s 0.437 109 3.127 171 0.319 776 5
 

6 0.370 432 3.497 603 0.285 910 6
 
7 0.313 925 3.811 528 0.262 362 7
 
8 0.266 038 4.077 566 0.245 244 8
 
9 0.225 456 4.303 022 0.232 395 9
 

10 0.191 064 4.494 086 0.222 515 1o
 

11 0.161 919 4.656 005 0.214 776 11
 
12 0.137 220 4.793 225 0.208 628 12
 
13 0.116 288 4.909 513 0.203 686 13
 
14 0.098 549 5.008 062 0.199 678 14
 
15 0.003 516 5.091 578 0.196 403 15
 

16 0.070 776 5.162 354 0.193 710 16
 
17 0.059 980 5.222 334 0.191 485 17
 
18 0.050 830 5.273 164 0.189 639 18
 
19 0.043 077 5.316 241 0.188 103 19
 
20 0.036 506 5.352 746 0.186 820 20
 

21 0.030 937 5.383 683 0.185 746 21
 
22 0.026 218 5.409 901 0.104 846 22
 
23 0.022 218 5.432 120 0.184 090 23
 
24 0.018 829 5.4'0 949 0.183 454 24
 
25 0.015 957 5.466 906 0.182 919 25
 

26 0.013 523 5.4A0 429 0.182 467 26
 
27 0.011 460 5.491 889 0.182 07 27
 
28 0.009 712 5.501 601 0.191 765 28
 
29 0.008 230 5.509 831 0.181 494 29
 
30 0.006 975 5.516 806 0.181 264 30
 

31 0.005 911 5.522 717 0.181 070 31 
32 0.005 009 5.527 726 0.180 906 32
 
33 0.004 245 5.531 971 0.180 767 33
 
34 0.003 598 5.535 569 0.180 650 34
 
35 0.003 049 5.538 618 0.180 550 35
 

36 0.002 584 5.541 201 0.180 466 36
 
37 0.002 190 5.543 391 0.180 395 37
 
38 0.001 856 5.545 247 0.180 335 38
 
39 0.001 573 5.546 819 0.180 284 39
 
40 0.001 333 5.548 152 0.180 240 40
 

41 0.001 129 5.549 281 0.180 204 41
 
42 0.000 957 5.550 238 0.180 172 42
 
43 0.000 811 5.551 049 0.180 146 43
 
44 0.000 687 5.551 737 0.180 124 44
 
45 0.000 583 5.552 319 0.180 105 45
 

46 0.000 494 5.552 813 0.180 089 46 
47 0.000 4te 5.553 231 0.18C 075 47
 
48 0.000 355 5.553 586 0.180 064 48

49 0.000 300 5.553 886 0.180 054 49

50 0.000 255 5.554 141 0.180 046 50
 

51 0.000 216 5.554 357 0.180 039 51
 
52 0.000 183 5.554 540 0.180 033 52
 
53 0.000 155 5.554 695 0.180 028 53
 
54 0.000 131 5.554 826 0.180 024 54
 
55 0.000 111 5.554 937 0.180 020 55
 

56 0.000 094 5.555 032 0.180 017 56
 
57 0.000 080 5.555 111 0.180 014 57 
58 0.000 068 5.555 179 0.180 012 5 
59 0.000 057 5.555 237 0.190 010 59
 
60 0.000 049 5.555 285 0.180 009 60
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P Discount factor. Preient vorth Capital recovery P 
I Preen: worch of I received factor. Periodic 3 
R of I received i a piriods. paymut to retire I 
I in period a. I debt ofi. I0 10 1 a 1 1 0 

s ()a) i) " i---- u 

1 0.840 336 0.640S 6 1.L90 000 1 
RATE 2 0.706 165 1.546 501 0.646 621 2 RATE 

3 0.593 416 2.139 917 0.467 306 3 
191 4 0.498 669 2.638 586 0.378 991 4 19z5 0.419 049 3.057 6bS 0.327 050 5 

6 0.352 142 3.409 77? 0.293 274 6 
7 0.295 918 3.705 695 o.269 855 7 
8 0.248 671 3.954 366 0.252 885 a
 
9 0.208 967 4.163 332 0.240 192 9
 
10 0.175 602 4.338 935 0.230 471 10
 

11 0.147 565 4.496 5CO 0.222 691 i1
 
12 0.124 004 4.610 504 0.216 896 12
 
13 0.104 205 4.7 . 709 0.212 102 13 
14 0.087 567 4.602 Z77 0.208 235 14
 
15 0.073 586 4.875 863 0.205 092 is
 

16 0.061 837 4.937 700 0.202 523 16
 
17 0.051 964 4.989 664 0.200 414 17
 
18 0.043 667 5.033 331 0.198 676 is
 
19 0.036 695 5.070 026 0.97 238 19
 
20 0.030 036 5.100 96z 0.196 045 20
 

21 0.025 913 5.126 775 0.195 054 21
 
22 0.021 775 5.148 550 0.194 229 22 , .
 
23 0.018 299 5.166 849 0.193 542 23
 
24 0.0t5 357 5.182 226 0.192 967 24
 
25 0.012 922 5.195 148 0.192 487 25
 

26 0.010 859 5.206 007 0.192 086 26
 
27 0.009 125 5.215 132 0.191 750 27
 
28 0.007 668 5.222 800 0.191 468 28
 
29 0.006 444 5.229 243 0.191 232 29
 
30 0.00; 415 5.234 658 0.191 034 30
 

31 0.004 550 5.239 209 0.190 869 31
 
32 0.003 824 5.243 033 0.190 729 32
 
33 0.003 213 5.246 246 0.190 612 33
 
34 0.002 700 5.248 946 0.190 514 34
 
35 0.002 269 5.251 215 0.190 432 35
 

36 0.001 907 5.253 122 0.190 363 36
 
37 0.001 602 5.254 724 0.190 305 37
 
38 0.001 347 5.256 071 0.190 256 38
 
39 0.001 132 5.257 202 0.190 215 39
 
40 0.000 951 5.258 153 0.190 181 40
 

41 0.000 799 5.250 952 0.190 152 41
 
42 0,000 671 5.259 624 0.190 128 42
 
43 0.000 564 5.260 188 0.190 107 43
 
44 0.000 474 5.260 662 0.190 090 44
 
45 0.000 398 5.261 061 0.190 076 45
 

46 0.000 335 5.261 396 0.190 064 46
 
47 0.000 281 5.261 677 0.190 053 47
 
48 0.000 236 5.261 913 0.190 045 48
 
49 0.000 199 5.262 112 0.190 038 49
 
50 0.000 167 5.262 279 0.190 03; 50
 

51 0.000 140 5.262 419 0.190 027 s
 
52 0.000 118 5.262 537 0.190 022 52
 
53 0.000 099 5.262 636 0.190 019 53
 
54 0.000 063 5.262 720 0.190 016 54
 
55 0.000 070 5.262 790 0.190 013 55
 

56 0.000 059 5.262 648 0.190 Olt 56
 
57 0.000 049 5.262 898 0.190 009 57
 
58 0.000 04; 5.262 939 0.190 UO8 50
 
59 0.000 035 5.262 974 0.190 007 59
 
60 0.000 029 5.263 004 0.190 006 60
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7 
z 
K 

Iin 

Discount factor. 
Present worth 
of 1 received 

period n. 

Present worth 
of I r4ceived 
in n periods,

10 

Capital recovery 
factor. Periodic 
payment to retire 
debt of 1. 

P 
2 
R 

S + 1)i) 757 , -a I+ 
(1+) 

S 

RAT 
20X 

1 z 
3 
4 
5 

0.833 333 
0.694 444 
0.578 704 
0.482 253 
0.401 878 

0.833 333 
t.527 778 
2,106 481 
2.580 735 
2.990 612 

1.200 000 
0.654 545 
0,474 725 
0.386 289 
0.334 380 

1 
2 
3 
4 
5 

R A T E 

201 

6 
7 
a 
9 

10 

0.334 898 
0.279 082 
0.232 568 
0.193 807 
0.61 506 

3.325 510 
3.604 592 
3.837 160 
4.030 967 
4.192 472 

0.300 706 
0.277 424 
0.260 609 
0.248 079 
0.238 523 

6 
7 
a 
9 

10 

11 
12 
13 
14 
15 

0.134 588 
0.112 157 
0.093 464 
0.077 887 
0.064 905 

4.327 060 
4.439 217 
4.532 68L 
4.610 567 
4.675 473 

0.231 104 
0.225 265 
0.220 620 
0.216 893 
0.213 882 

11 
12 
L3 
14 
15 F 

16 
17 
18 
19 
20 

0.054 088 
0.045 073 
0.037 561 
0.031 301 

0.026 084 

4.729 561 
4.774 634 
4.812 195 
4.843 496 

4.869 580 

0.211 436 
0.209 440 
0.207 805 
0.206 462 

0.205 357 

16 
17 
18 
1q 
20 

2L 
22 
23 
24 
25 

0.021 737 
0.018 114 
0.015 095 
0.012 579 
0.010 483 

4.891 316 
4.909 430 
4.924 525 
4.937 104 
4.947 587 

0.204 444 
0.203 690 
0.203 065 
0.202 548 
0.202 119 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

0.008 735 
0.007 280 
0.006 066 
0.005 055 
0.004 213 

4.956 323 
4.963 602 
4.969 668 
4.974 724 
4.978 936 

0.201 762 
0.201 467 
0.201 221 
0.201 016 
0.200 846 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

0.003 5L 
0.002 926 
0.002 436 
0.002 032 
0.001 693 

4.982 447 
4.985 372 
4.987 810 
4.989 842 
4.991 535 

0.200 705 
0.200 587 
0.200 489 
0.200 407 
0.200 339 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

0.001 411 
0.001 176 
0.000 980 
0.000 616 
0.000 660 

4.992 946 
4.994 122 
4.995 101 
4.995 918 
4.996 598 

0.200 283 
0.200 23. 
0.200 196 
0.200 163 
0.200 136 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

0.000 567 
0.000 472 
0.000 394 
0.000 328 
0.000 273 

4.997 165 
4.997 638 
4.998 031 
4.998 359 
4.9q8 63;' 

0.200 123 
0.200 095 
0.200 079 
0.200 066 
0.2GO 055 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

0.000 228 
0.000 190 
0.000 158 
0.000 132 
0.000 110 

4.998 861 
4.999 051 
4.999 209 
4.999 341 
4.999 451 

0.200 046 
0.200 038 
0,200 032 
0.200 026 
0.200 022 

46 
47 
48 
49 
50 

51 
52 
53 
54 
55 

0.000 092 
0.000 076 
0.000 064 
0. JO 053 
0.000 044 

4.999 542 
4.9g9 618 
4.q99 682 
4.999 735 
4.999 779 

0.200 018 
0.200 015 
0.200 01; 
0.200 011 
0.200 009 

51 
52 
53 
54 
55 

56 
57 
58 
59 
60 

0'000 037 
0.000 031 
0.000 026 
0.000 OZL 
O.oou Ole 

4.999 816 
4.999 847 
4.999 872 
4.999 894 
4.999 911 

0.200 007 
0.200 006 
0.200 005 
0.200 004 
0.200 U04 

56 
57 
58 
59 
60 



7 Discount facto. 
9 POCest WO=th 
a of I received 
I in period a. 
0 

S vs . 1 

s ( 1 )" 


1 0.819 672
RATE 2 0.67t 862

3 0.550 707 


2 21 4 0.451 399
5 0.369 999 


6 0.303 278 

7 0.248 589 

8 0.203 761 

9 0.167 017 


10 0.136 899 


11 0.112 213 

12 0.091 978 

13 0.075 391 

14 0.061 796 

15 0.050 653 


16 0.041 519 

17 0.034 032 

18 0.027 895 

19 0.022 865 

20 0.018 741 


21 0.015 362 

22 0.012 592 

23 O.O1O 321 

24 0.008 460 

25 0.006 934 


26 0.005 684 

27 0.004 659 

28 0.003 919 

29 0.003 130 

30 0.002 566 


31 0.002 103 

32 0.001 724 

33 0.001 413 

34 0.001 158 

35 0.000 949 


36 0.000 778 

37 0.000 638 

38 0.000 523 

39 0.000 429 

40 0.000 351 


41 0.000 288 

42 0.000 236 

43 0.000 193 

44 0.000 15q 

45 0.000 130 


46 0.000 107 

47 0.000 087 

48 0.000 072 

49 
 0.000"059 

50 0.000 048 

51 0.000 039 

92 0.000 032 

53 0.000 026 

54 0.000 022 

55 0.000 018 


56 0.000 015 

57 0.000 012 
so 0.000 010 
59 0.000 008 

60 0.000 007 


presnt worth 

of 1 received 

is a periods. 


I 

1o 

l 

'4 , 


0.S1% 672 

1.491 535 

2.(42 241 

2.493 641 

2.863 640 


3.166 910 

3.415 506 

3.619 268 

3.786 285 

3.923 184 


4.035 397 

4.127 375 

4.202 766 

4.264 562 

4.315 215 


4.356 734 

4.390 765 

4.418 660 

4.441 525 

4.460 266 


4.475 628 

4.488 220 

4.498 541 

4.507 001 

4.513 935 


4.519 619 

4.524 278 

4.528 096 

4.531 227 

4.533 792 


4.535 895 

4.537 619 

4.539 032 

4.540 190 

4.541 140 


4.54L 918 

4.542 555 

4.543 078 

4.543 507 

4.543 858 


4.544 146 

4.544 382 

4.544 575 

4.544 734 

4.544 864 


4.544 970 

4.545 058 

4.545 129 

4.545 188 

4.545 236 


4.545 275 

4.545 308 

4.545 334 

4.545 356 

4.545 374 


4.545 359 

4.545 400 

4.545 410 

4.545 418 

4.545 425 


Capital receve r
 
foctor. Period¢ I
 
peveUt t., retire R
 
dsbt of 1. I
 

0
 
0
 

1. )"
 

1.220 000 
 1
 
0.6704o * 
0.489 656 
 3
 
09401 021 
0.349 206 
 5
 

0.315 764 
 6
 
0.292 782 
 7
 
0.276 299 
 8
 
0.264 111 
 9
 
0.254 895 
 10
 

0.247 607 
 11
 
0.242 285 
 12
 
0.237 939 
 13
 
0.234 491 
 14
 
0.231 738 
 15
 

0.229 530 
 16
 
0.227 751 
 17
 
0.226 313 
 18
 
0.225 148 
 19
 
0.224 202 
 20
 

0.223 43k 
 21
 
0.222 805 
 22
 
0.222 2q4 23
 
0.221 877 
 24
 
0.221 536 25
 

0.221 258 
 26
 
0.221 030 
 27
 
0.220 843 
 28
 
0.220 691 
 29
 
0.220 566 
 30
 

0.220 464 
 31
 
0.220 380 
 32
 
0.220 311 33
 
0.220 255 
 34
 
0.220 209 
 35
 

0.220 171 36
 
0.220 140 
 37
 
0.220 15 
 38
 
0.220 094 
 39
 
0.220 077 
 40
 

0.220 063 
 41
 
0.220 052 
 42
 
0.220 043 
 43
 
0.220 035 
 44
 
0.220 029 
 45
 

0.220 023 
 46
 
0.220 019 
 47
 
0.220 016 
 48
 
0.221 013 
 49
 
0.220 011 50
 

0.220 009 
 51
 
0.220 007 
 52
 
0.220 006 
 53
 
0.220 005 54
 
0.220 004 
 55
 

0.220 003 56
 
0.220 003 
 57
 
0.220 002 
 58
 
0.220 002 
 59
 
0.220 001 
 60
 

RATE
 

2 2 1
 



E - 23 

7 
2 
R 
I 
0 

Discount factor. Present worth 

Present worth of I recel:ed 
of I received in n periods. 
in period a. I 

1 
((1) " +_) 

(1(1+1) 

Capital recovery 
factor. Periodic 
payuent to retire 
debt of 1. 
1 

I 
n 

P 
E 
R 
I 
0 
s 

R ATE 
245 

2 
3 
45 

3.800 000 
0.640 000 
0.51 000 
0.409 6000.327 680 

0.0 000 
1.440 000 
1.952 000 
2.36L 600
2.689 280 

1.ZSO 000 
0.694 444 
0.512 295 

0.423 442 
0.371t 847 

1 
2 
3 

4 
5 

R A T E 

2 5 1 

6 
7 
8 
9 

10 

0.262 144 
0.209 715 
0.167 772 
0.134 218 
0.107 374 

2.95L 424 
3.161 139 
3.320 9LI 
3.463 129 
3.570 503 

0.338 019 
0.3L6 342 
0.300 3Q9 
0.288 756 
0.280 073 

6 
? 
a 
9 

to 

11 
12 
13 
14 
L5 

0.085 899 
0.068 719 
0.054 976 
0.043 980 
0.035 184 

3.656 403 
3.725 122 
3:780 098 
3.524 078 
3.859 263 

P.273 493 
0.268 448 
0.264 543 
0.261 501 
0.259 117 

11 
12 
13 
14 
15 w 

16 
17 
18 
19 
20 

0.028 147 
0.022 518 
0.01 014 
0.O't-, 412 
0.('11 529 

3.887 410 
3.909 928 
3.927 942 
3.942 354 
3.953 883 

0.257 241 
0.255 759 
0.254 586 
0.253 656 
0.252 916 

16 
17 
18 
19 
20 

-, .i, 

a"-' 

21 
22 
23 
24 
25 

0.009 223 
0.007 379 
0.005 903 
0004 722 
0.003 778 

3.963 107 
3.970 485 
3.976 388 
3.981 ill 
3.964 888 

0.252 327 
0.251 85R 
0.251 485 
0.251 186 
n.250 948 

2L 
22 
23 
24 
25 

26 
27 
28 
29 
30 

0.003 022 
0.002 418 
0.001 934 
0.001 547 
0.001 238 

3.987 911 
3.990 329 
3.992 263 
3.993 810 
3.995 048 

0.250 750 
0.250 606 
0,250 4h5 
0.250 387 
0.250 310 

26 
27 
28 
29 
30 

31 
32 
33 
34 
35 

0.000 990 
0.000 792 
0.000 634 
0.000 507 
0.000 406 

3.996 039 
3.996 831 
3.997 465 
3.997 972 
3.998 377 

0.250 248 
0.250 198 
0.250 159 
0.250 L27 
0.250 101 

31 
32 
33 
34 
35 

36 
37 
38 
39 
40 

0.000 325 
0.000 260 
0.000 208 
0.000 166 
0.000 133 

3.998 702 
3.998 962 
3.999 169 
3.q99 335 
3.9q9 468 

0.250 081 
0.250 065 
0.250 057 
0.250 042 
0.250 033 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

0.000 106 
0.000 085 
0.000 068 
0.000 054 
O.GO0 044 

3.999 575 
3.999 660 
3.999 728 
3.999 782 
3.999 826 

0.250 027 
0.250 021 
0.250 017 
0.250 014 
0.250 Oil 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

0.000 035 
0.000 028 
0.000 022 
0.000 018 
0.000 014 

3.999 861 
3.999 888 
3.999 911 
3.999 929 
3 999 943 

0.250 009 
0.250 007 
0.250 006 
0.250 004 
0.250 004 

46 
47 
48 
49 
so 

51 
52 
53 
54 
55 

0.000 O1 
0.000 009 
0.000 007 
0.000 006 
0.000 005 

3.999 954 
3.999 963 
3.999 971 
3.999 977 
3.9C9 981 

0.250 003 
0.253 002 
0.250 002 
0.250 001 
0.250 001 

S 
52 
53 
54 
55 

56 
57 
5 
59 
60 

0.003 004 
0.000 003 
0.000 002 
0.000 002 
0.000 002 

3.999 985 
3.999 988 
3.999 990 
3.999 992 
3.999 994 

0.250 001 
0.250 001 
0.250 001 
0.250 000 
0.250 000 

56 
57 
58 
59 
60 



E - 24
 
P Discount factor. Present worth Capital recovery P 
E Prepent worth of 1 received factor. Periodic E 
R of I received in n period*. paymnt to retire A 
I in reried a. debt of 1. 1
 
0 -

-

0 v . . i 

s (I + L" 9q I a 

1 

RATE 2 0.591 716 1.360 947 0.734 7s, z RATE
t 0.769 231 0.769 231 1.300 000 

3 0.455 166 1.616 113 0.550 627 3 

30% 4 0.350 120 2.L6 241 0.461 629 4 30S 
5 0.269 329 2.435 570 0.410 562 5
 

6 0.207 176 2.642 746 0.378 394 6
 
7 0.159 366 2.802 112 0.356 874 7
 
8 0.122 589 2.924 702 0.341 915 8
 
9 0.094 300 3.019 ool 0.331 235 9
 
10 0.072 538 3.091 539 0.323 463 10
 

it 0.055 79q 3.147 338 0.317 729 11
 
12 0.042 922 3.190 260 0.313 454 12 
13 0.033 017 3.223 277 0.310 243 13
 
14 0.025 398 3.248 675 0.307 818 14
 
15 0.019 537 3.268 211 0.305 978 s 

16 0.015 028 3.283 239 0.304 577 16
 
17 0.011 560 3.294 800 0.303 509 17
 
18 0.008 892 3.303 692 0.302 692 i
 
19 0.00b 040 3.310 532 0.302 066 19
 

20 0.005 262 3.315 794 0.301 587 20 

ZI 0.004 049 3.319 842 0.301 219 21
 
22 0.003 113 3.322 955 0.300 937 22
 
23 0.002 395 3.325 350 0.300 720 23
 
24 0.001 842 3.327 192 0.300 554 24
 
25 0.001 417 3.328 609 0.300 426 25
 

26 0.001 090 3.329 700 0.300 327 26-T
 
27 0.000 839 3.330 535 0.300 252 27
 
28 0.000 645 3.331 183 0.300 194 28
 
29 0.000 496 3.331 679 0.300 149 29
 
30 0.000 382 3.332 061 0.300 115 30
 

31 0.000 294 3.332 355 0.300 088 31
 
32 0.000 226 3.332 581 0.300 068 32
 
33 0.000 174 3.332 754 0.300 052 33
 
34 0.000 134 3.332 888 0.300 040 34
 
35 0.000 103 3.332 991 0.300 031 35
 

36 0.000 079 3.333 070 0.300 024 36
 
37 0.000 061 3.333 131 0.300 018 37
 
33 0.000 047 3.333 177 0.300 014 38
 
39 0.000 036 3.333 213 0.300 011 39
 
40 0.000 028 3.333 241 0.300 008 40
 

Z1 0.000 021 3.333 262 0.300 006 41
 
42 0.000 016 3.333 279 0.300 005 42
 
43 0.000 013 3.333 291 0.300 C04 43
 
44 0.000 01C 3.333 301 0.300 003 44
 
45 0.000 007 3.333 308 0.300 002 45
 

46 0.000 006 3.333 314 0.300 002 46
 
47 0.000 004 3.333 319 0.300 001 47
 
48 3.000 003 3.333 322 0.300 001 48
 
49 0.000 003 3.333 325 0.300 001 49
 
50 0.000 002 3.333 327 0.300 001 50
 

51 0.000 002 3.333 328 0.300 000 51
 
52 0.000 001 3.333 329 0.300 000 52
 
53 0.000 001 3.333 330 0.300 000 53
 
54 0.000 001 3.333 331 0.300 000 54
 
55 0.000 001 3.333 332 0.300 000 55
 

56 3.000 000 3.333.332 0.300 000 56
 
57 0.000 000 3.333 332 0.300 000 57
 

53 0.00C 000 3.333 333 0.300 000 58
 
59 0.000 000 3.333 333 0.300 000 59
 

60 O.OO 000 3.333 333 0.300 000 60
 



SELECTED REFEIPjENCES 

Lic of Project Design: Goals, Objectives, Outputs,
Day, J.C., he 

and Inputs. General Directorate of Planning, 
Research and
 

Coordination, Report No. 57. Ankara, 1974.
 

and Nuran Bektbre, rhe Place of the Agricultural Sector 
in
 

Demir, N., 

the First and Second Five Year Development 

Plan of Turkey, paper
 

read at the National Meeting of Agricultural 
Engineers, Ankara,
 

1971.
 
To Be Presented For Financing, Mimeo,

for ProjectsFAO/IBRD, Outlines 
Rome, 1967.
 

Ferguson, C.E., Micro-Economic Theory, 
Irwin Press, 1972.
 

a Project, Mimeo, Ankara, 1972.
 Fischer, J.L. What is 

the Foundation for a Strategy for Agricultural
Fischer, J.L. Layin 


Development, Mimeo, Ankara, 1972.
 

Fischer, J.L. "Why Do Projects Fail To 
Come Up To Expectators",
 

Proceedings, CENTO Seminar on Agricultural 
Planning, Tehran,
 

Iran, Ougust-September, 1971.
 

Fischer, J.L., End of Tour Report, University 
of Arizona/USAID Contract
 

nesa 594, 1974.
 

Gittinger, J.P. Economic Analysis of Agricultural 
Projects,. Johns-


Hopkins Press, 1972. 
"Some Unsettled Issues in Cost-Benefit Analysis,"
Henderson, P.D., 


Unfashionable Economics, Essays in Honour 
of Ford Balough, ed.
 

275-301. London: Wiedenfleld and Nicolson, 
1970.
 

Paul Struten, pp. 


Howe, C.W., Benefit-Cost Analysis for Water System Planning, 
Am.
 

Geophysical Univ. Work, 1971.
 

International Bank for Reconstruction and 
Development Estimation of
 

Demand for Food in LDC'S, Mimeo,
Long-Run Chances in Domestic 

1969.
 

International Bank for Reconstruction and 
Development, Instructions
 

on Project Analysis, Washington, 1972.
 

and John W. Mellor, "The Role of Agriculture 
in
 

Johnston, P.F., 


Economic Development", American Economic Review, Vol. 51,
 

Number 4, Sept. 1961. 

Little, I.M.D., James A. Mirrless, Manual of Industrial 
Project Analysis:
 

Social Cost-Benefit Analysis, Vol. 11, Organization 
for Economic
 

Co-Operation and Development, Paris 1964.
 
and Macro-

McGaughey, L.E., and Erik Thorbecke, "Project Selection 

economic Objectives: A Methodology Applied to Perverian 
Irrigation
 

Projects", American Journal of Agricultural Economics, 
Vol. 54,
 

Number 1, February 1972, pp. 32-40.
 

McKran, R.N., Efficiency in Government Through Systems Analysis, Wiley
 

and Sons, New York, 1958.
 

Ministry of Agriculture and Forestry, Republic of Korea/U.S. 
Agency
 

iov ltrtvat tonal Development/Dunlop and Associates, Inc., 

t I tt N V.il\' s foy Avircultural Projects, Seoul, Korea, 1970. 



-ii-


Mishan, E.J., Economics for Social Decisions: Elements of Cost-


Benefit Analysis: Praeger, 1971.
 
Prest, A.R. and R. Turvey, "Cost-Benefit Analysis: A Survey," In
 

Surveys of Economic Theory - Resource Allocation, Vol. 3, pp. 155
207, New York: St. Martins Press, 1966.
 

State Planning Organization, A Summary of the Third five Year Develop
ment Plan 1973-1977, T.C. Ba~bakanlik, Publication No. DPT J272. 
Ankara, 1973. 

United Nations, FAO, Regional Training Course in Agricultural Proee 
Analysis, Agricultural Planning Studies No. 15, Rome, 1971. 

United States Agency for International Development, Guidelines for 
Capital Project Appraisal, Part II, Draft, 1971. 

United Nations, FAO, General Guidelines to the Anaiysis of Agricultural 
Production Projects, Agricultural Planning Studies No. 14, Rome,
 
1971.
 

United States Agency for International Development, The Logical Framework 
Modifications, Based On Experience, Washington, 1973. 

U.S. Agency for International Development, Evaluations Handbook,
 
Washington, 1972.
 

Wiener, A. The Role (f Water in Development McGraw-Hill. New York,
 
1972.
 


