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Expanded demands for economic and social progress in less developed
countries are reflected in increased water resource developments. Evalua-
tion of agricultural, economic and administrative aspects of many projects
are frequently inadequate for support of loans frcm financing arencies.,
Results vary widely due to differences in criteria used to appraise projects.
Since criteria for evaluation in less developed countries are lacking,
oractices established in the United States are uncritically used which fre-
quently are not applicable to existing socio-economic conditions,

Cbstacles to project evaluation and resocurce development in less
developed countries are more numerous and complex than in this country,.
Principal obstacles are associated with paucity of data and serious human
and institutional factors. Evaluation procedures rust be adjusted on a
project basis to reflect the national environment of each society, and the
encrusted practices in agriculture, religious beliefs, education and tra-
ditions of the pecple.

This treatise has indicated the differences in the evaluation proced-
ures and criteria used by United States arencies and their implication on
the econcmic feasibility of projects. A conceptual framework was developed
which is believed to be more adaptable to evaluaticn of projects in less
developed countries and, in general, elsewhere,

The principles of evaluaticn were related to project studies in West
Pakistan, Guinea and Uruzuay., This provided a wide range in physical,
economic and instituticral pfoblems which are believed to be anplicable
to less developed areas elsewhere,

Evaluation techniques used by Federal agencies vary significantly in
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basic concepts, measurement standards, and comparability of benefits and
costs. The fate of a project may be determined by evaluation techniques
acceptable toc one arency but not another. Similarly, differences in
financing regquirements by loaning arencies allows a project to be feasible
for one acency but not another,

The best critericn for determining project justificaticn becomes an
academic questicn if the sole criterion is merely to satisfy the legal re-
quirement that net benefits exceed costs. The net benefit criterion is
unsatisfactory if it is desirable to rank projects in optimal order. Rank-
ing by the rate of return criterion is preferred since it ensures that the
present value of available resources is maximized. It has the advantage
also that the computed return is the maximum interest rate which leaves
the project barely justified.

Benefits frcm water resource projects can be estimated conceptually as
consumer surplus, and alternative costs are reasonable approximations of
gain in consumer surplus.

The objective of maximizinz economic efficiency, inherent in United
Sta*es standards, is seccndary to welfare objectives in less developed
countries. Seccndary benefits, therefore, should be given greater emphasis
in determining project feasibility,

Characteristics of rural societies in less developed countries require
modificeticn of evaluation procedures. Yost obstacles to evaluaticn can
be overcome by adcption of short-cut methods of procedure, frcm exper-
iences on existing projects, and from informed juderent of well-trained

project investigators,
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CHAPTER I
INTRODUCTION
.'IE Problem

Since World War II the demand for economic progress and social im=-
provement in the less developed countries has increased steadily. Many
countries in the Middle East, Africa, Latin America and elsewhere have
enbarked on various types of investment programs fer economic development
as means towards attaining more efficient use of human and natural re-
sources and higher levels of 1living for their pecple, Since agriculture
is the largest secter in the economy ef these countries and provides the
base upon which the industrial and ether eccnomic superstructure must be
built, agricultural improvement receives considerable emphasis.  Large-
scale pregrams have been undertaken fer increasing farm production by
sueh metheds as expansion of irrigation and related water rescurce develep-
ments, drainage, increased use of fertilizers, plant pretection, impreved
seed and plants, mechanization, land reform and agricultural extension
services,

This expansion in agricultursl improvement and resocurce developmemt
in the less developed countries is made pessible by financial and techni-
cal assistance largely from Western countries. The United States has
taken the lead in this activity and has dene more than any other country
in contributing to relief, rehabilitation, reconstruction and economic
development in fereign lands. Befere 195, mest of the aid from the
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United States went to Burope. Since then it has gone to less developed
areas of the world,

This study is concerned with that portion of the financial aid loaned
to these countries for financing water resource projects. The principal
agencies providing loams for this purpose are; (1) the Export-Import Bank,
(2) the United States Agency for International Development (USAID), (3)
the International Monetary Fund, (i) the International Bank for Recon=
struction and Development (IBRD), (5) the International Development Asso-
ciation (affiliate of the IBRD), (6) the Intermational Finance Corporatien,
(7) the Inter-American Development Bank (IDB), and (8) the Inter-Amsrican
Social Program Trust Fund (administered by the IDB). Both technical and
financial assistance is available also from the Food and Agriculture Organ-
isation (FAO), and Special Fund projects administered by the United Nationms,

Within limits of the legal, financial and administrative regulations
of these financing agencies, projects for which loans are granted mast be
economically and financially feasible. The feasibility studies may be
prepared by a government agensy of the borrowing country but because eof
lack of techmically trained personnel most of them are astually prepared
by consultants. Legal provisions governing the Export-Import Bank and
USAID require that eonsulting services be procured from the United States,
The other agencies require only that the consulting services be proeured
from member nations of the respective agency; however, a high portion ef
these are also prepared by consultants from the United States,

The quality ef the feasibility studies presented to the financing
agencies in support of loans to borrowing countries are rated generally
as being poor. Personal interviews with efficials of the IBRD, for
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instance, revealed that in no case were they satisfied with the eval-
uation of the agricultural, economic and administrative aspects of the
project reports that the Bank had received. The general consensus of
opinion expressed by officials of the other agencies revealed that in the
mjority of cases the treatment of these phases of project investigations
was also seriously inadequate. It was indicated also from these inter-
views that there was wide variation in the procedures and criteria used
in evaluating resource projects, which made the appraisal of potential
projects difficult and comparisons among projects almost meaningless,

Numerous requests for loans have been refused because of inadequate
coverage and, in some instances, improper application of evaluation pre-
cedures. This has resulted in some worthy and badly needed projects
being delayed; additional costs being incurred for pre-construction ine
vestigation which most of the countries can not afford; and, in some in-
stances, has created bitterness and ill feelings between the financing
agency and the borrowing country. This situation has tended to undermine
the effectiveness and purpose of the entire assistance program.

Questions arise as to why the nonengineering aspects of project
investigations in the less developed countries are se poorly covered.
Vhy do results of feasibility studies vary so widely? What are the res-
sons for such wide variation in the metheds and criteria used to evaluate
the feasibility of potemntial projects? What improvemsnts can be made ia
the procedures to upgrade the quality of the feasibility studies? Answers
to such questions are of particular coneern to the financing agencies,
to the consultants engaged in project planning and investigation and, ef

course, te the government agencies responsible for water resource
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development,

If the assistance programs are to effectively accomplish the objest-
ives for which they were designed, it is imperative that improvements be
made., Though there may be many ways in which improvements can be made,
two obvious ways appear to be by; (1) improved standards and quality of
work by the project plammers and investigators, and (2) adoption ef more
sppropriate procedures and criteria by the financing agencies for apprais-
ing potential projects.

Eeonomists respomsible for the feasibility studies face a tremendous
challenge in evaluating projects in the less developed countries. The
obstacles and problems faced are gensrally more numerous and, in many
respects, more complex than those normally encountered in this country,
Seldom are there reliable statisties from which to assess the present
agricultural situation and production ef the project area, er the predue-
tion of similar areas already developed under irrigation., It is unusual
for there to be adequate or reliasble data regarding soils, agronomy, water
duties and produetion statistics., It is most exceptional to find any
worthwhile information concerning the economics of farm production. Finally,
and perhaps most important, there are usually serious human and institu-
tional ebstacles which complicate the evaluation processes. These probleams
mst be solved er, at least, greatly reduced if reascmable standards ef
agricultural production and preject analyses are to be attained,

Apart from institutional problems and paucity of data, economic cen-
ditions in these countries are vastly different. For instance, there is
frequently serious imbalances in resource use. Underemplcyed resources
usually inelude unskilled labor and often, land and water, but know-how,
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managerial experience and capital are usually scarce resources.

Proper evaluation of projects in these countries requires that the
ebstacles to economic development be recognised and clearly understood,
Because the ebstacles are frequently mnlike those encountered by econo-
mists in this eountry, naive application ef highly developed tools ef
economics often yield results that are largely irrelevant and not appli-
cable within the political and institutional enviromments of the less-
developed country, ‘

The investigator must understand that values and goals of other
people are different and application of economie criteria and procedures
developed in the United States are net always the only techniques or even
the best means for evaluation eof projects in ether societies., A clear
understanding of the development preblems and economic conditions within
a country is essential to the appraisal of proposed projects; careful
definition of the objectives and the procedures for the investigationm,
and recognition of the means available for operation of a project mast be
understood by both the project investigators and the financing agencies,

The procedures and criteria that can be used effectively in the less
developed countries for evaluation of projects are still in a state of
infancy as compared with those available for use in this country. Con-
sequently, the fimancing agencies, the consultants and the technicians
of the berrowing countries leock to the United States for acceptable stand-
ards with which te evaluate potential projects. However, inspite of the
high prefessional level of the procedures available, there are wide varis-
tions and inconsistencies in the methods and procedures actually used by
the various United States government agencies. These variations and
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inconsistencies are reflected in the project studies made in foreign
countries. The procedures and criteria used reflect not only the varia=
ticns and differences noted among United States azencies, but also of
those of individuval investigators. Further, feasibility studies are fre-
quently prepared by foreign consultants who also have their own procedures
for evaluation. This contributes further to the inconsistencies and
variations among the studies submitted for financing,

The variations in evaluation procedures among the water resource
plarning agencies in the United States are a reflection partly of basic
differences in concepts, measurement methods and standards and in com=-
parability of benefits and cost estimates. Certain of the difficulties
result from legal and administrative provisions applicable to particular
programs, some have grown out of difficulties inherent in practical appli-
cation, but a large portion results from the absence of an adequate frame-
work of concepts and principles. Aside from these causes of differences,
2 fairly substantial gap cften exists between prescribed practices and
those actually applied in the analysis of particular projects. There are
needs for determining the similarities and dissirilarities in the criteria
and evaluation practices among the United States agencies in order to
gain an understanding of the impact of these practices on project feasi-
bility; to suggest alternative recommendations for improvement; and to
develop a consistent set of criteria and standards which may be applicable
for evaluation of projects in less developed couniries.

The criteria and measurement standards adopted by the United States
Tesource planning arencies are used also by the intermational financing

arencies to review and appraise feasibility studies of projects in less
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developed countries., The USAID, for example, has adopted procedures
recoormended in the recently issued Senate Document 97.1 Provisions of
this document are essentially the sams as recommended by the "Green
Book?,2 and by the United States Bureau of the Budget A-L7. The other
agenéies look to these references as guides in appraising feasibility
studies, although formal statements specifying precise criteria and
standards for use by consultants in preparing reports are not issued as
is the case with USAID. But, differences in legal, financial and admin-
istrative regulations of these agencies contribute to the confusion and
variations in procedures used by the consultants to evaluate projects,
particularly with respect to financial feasibility. Seldom does a borrow=
ing country know prior to completion of a feasibility study which agency
Ray be receptive to financing the project; and, obviously, the financial
feasibility of a project is affected by the terms required for financing,
There is a need not only for uniform procedures for the appraisal and
Treview of the economic feasibility of projects but also for terms of
financing, particularly for similar types of projects.

As mentioned previously, application of rigorous standards and
8ophisticated economic tools developed in the United States, such as

——

13tatement of "Policies » Standards, and Procedures in the Formu-
lation, Evaluation, and Review of Plans For Use and Development of Water
ad Nelated Tand Rescurces¥, prepared by Sub—committee of Ege LSe'é?eml
a"InEi?[or, Agriculture, Health, Education and Welfare; and the Secre-

tary of the Army.

2rhe %Green Back™ is the Inter-Agency Subcommittee statement on
R"“%od ;rs%cticea for Evaluation of River Basin Projects, 1950,
[ )
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those specified by USAID and contained in Senate Document 97 are often
unrealistic and impractical for evaluating projects in the less developed
countries. Under some conditions it is unrealistic to apply more than
rather crude tests of economic feasibility., Even the most reliable data
from these countries that can reasonably be expected do not warrant
involved economic techniques because of vastly different types of agricul-
ture organization, institutional arranzements, economic systems and social
goals for economic Gevelopment.

Some quantitative assessment of direct econom’c benefits from a pro-
Ject, however, mst be made. For this purpose, short-cut methods are
needed which will give economic results sufficiently accurate to meet the
basic requirements of the financing agencies, and to serve the needs of
the project planners. But there is aminimum amount of data from which
reasonably sound judgments can be made and short-cut methods applied.

It is imperative, therefore, that the project investigators have a clear
understanding of the extent and type of data that is absolutely necessary

to evaluate the economic feasibility of a potential project.

Objectives of Study

The increased role of the United States in providing technical
and financial assistance for water resource development in less developed
Countries offers many challenges, responsibilities and opportunities for
agricultural economists and other agricultural technicians. It is stated
that the quality of our past performance in evaluatinz the nonengineering
aspects of potential projects in these countries has been rather poor,

The overall objective of this study is to evaluate alternative criteria
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and procedures for evaluation ef water resocurce projects, and to suggest
additional methods for estimatimg project benefits and costs under the
various physical, institutional and economic econditions commonly encount-
ered in less developed countries. This objective will be accomplished
in several phases:

(1) The first phase will include a review of the evaluation preced-
ures and criteria used by major federal water resource development agencies
of the United States. The similarities and dissimilarities in these
procedures will be noted and implications of these differences on the
economic feasibility of projects will be determined.

(2) The second phase will be to consider the economic logic of the
evaluation criteria in an effort to provide a basis for recommendations
for improvement of the conceptusl framewerk for evaluation of water re-
source projects. Alternative criteris and procedures will be advanced
which are believed to be more adaptable to project evaluation in less
develeped countries,

(3) The third phase will be to identify the principal ebstacles te
Project evaluation in three less developed ecountries. Just as no twe
Projects are alike, neither are the physical, institutional and economioc
tonditions ef two countries alike. It will be demonstrated that differ-
Shces in these conditions oft times require new or modified procedures
if reasonable analyses are made of potential projects. Short-cut methods
Wwill be developed which may be used te ebtain reasonable estimates of
Project benefits in situations where highly developed procedures are net
8pplicable and where sufficient information for detailed studies are

lacking,
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(4) The fourth phase will be to indicate both the minimum amount
and the type of data from which one can reasonably expect to perform a
feasibility study. This will represent the minimum data from which
reasonably sound judgments can be made, and from which the principles
of project appraisal can be adapted to adverse situations normally en-

countered in most less developed countries,
Procedure

The method of this study was to inventory and analysze all available
research and empirical studies on rescurce evaluation and to relate the
fundamental cencepts and principles to the analysis of projects in three
less developed countries. The work was erganized into two parts, the
first involving research and study of the publications of the United States
government water resource agencies, and of professional articles and
research works by prominent land economists. Past experiences in resource
evaluation work with the Bureau of Reclamation, experience as an assist-
ant professor in lamnd economics, and experience as a consultant on ecenomic
investigations in numercus foreign countries has served as valuable back-
ground for development of evaluation concepts and methods .3

The second part of the study relates the principles and cencepts
of project evaluation, as developed in the first part, to specifiec pro=
Jects that were investigated in Guinea, Urugusy and West Pakistan, The

———

3pgricultural Economist with Bureau of Reclamation from 1943 to 1953,
Assistant Professor at Utah State University from 1955 to 1962, and Head,
Agricultural Planning Department of Harza Engineering Company from 1962

Present,
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data used for this study were obtained in comnection with engineering
and economic feasibility studies made in these countries while employed
with a private consulting engineering firm. Though some of the basic
data used in this study are presented in feasibility reports completed
on these projects, this research report represents additional work not
related to services provided as a consultant with this engineering firm,

This study was commenced in 1962. Data concerning evaluation
criteria and procedures were collected from the libraries of Utah State
University and the University of Chicago in the early part of 1962.
Contacts were made at various times during 1962-6l; with officials of the
IBRD, USAID, and ether agencies concerning the general problems ef pro=-
Ject evaluation and financing in less developed countries. Discussions
Were held with officials of the United Nations, both the Spoéial Fund
Operations in New York and the FAO in Rome, during this same period.

Three countries, described as %less developed® by the financing
agencies, were visited during the two year period, 1962 and 1963, Work
on the project in Uruguay was conducted during April to July in 1962,
"in West Pakistan from January to March, 1963, and in Guinea from April
to July, 1963. A water and land resource project was investigated in
Sach of these countries,

These countries were selected for this study because a wide range
Of differences in physical, institutional and economie conditiens were
encountered. These conditions are discussed in detail in Chapter II,
It was felt that the range and type of problems in rescurce evaluation
on these projects would be sufficiently broad te be representative of

typical situations found in most of the less developed areas of the world,
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The implications and recommendations made in this study should have wide
application to resource evaluations of other comparable projects.
Some major physical, institutional and economic conditions in the
three countries studies are cescribed briefly below. The detailed

appraisal of specific factors and obstacles to evaluaticn of projects

within these countries is presented in Chapter V,

The Study Areas

Guinea, West Africa -— Riceland Reclamation Projects

Location and Physical Conditions The Republic of Guinea is

located on the Atlantic coast of the "Bulge of Africa"™ about 670 miles

Scutheast of Dakar, Republic of Senegal. It extends from latitude 9° to

12,5° N and from longitude 17° to 12° W. The country is bounded by
Portugese Guinea on the northwest, the Atlantic Ocean on the west, Sierra

Lecne on the southwest, Liberia on the south, the Republic of Ivory Coast

on the southeast, and the Republic of Senegal and ¥ali on the north,

Investigations to determine the feasibility for development of rice

Producticn were carried out along the coastal area of lower Guinea. The

Climatologic, physiographic and hydrologic characteristics of this area

Play an important role in the successful exploitation of the land for rice

Production. The rainfall is heavy, averaging about 112 inches per year.

Most all of the rain falls during the period from May to November, and

the number of rainy days as well as the amount of rain varies considerably

from year to year.
The climate is hot, with high relative humidity, and with little

Variation in temperature throughout the year. The average maximum tem-
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perature is 85° F. and the average minimum 75° F. Vegetative growth
practically ceases during the December-April period because of complete
lack of precipitaticn. Crop production is dependent entirely on natural
precipitation and only one crcp per year is possible without irrigaticn,

The relief of the coastal plain is cut deeply by old estuaries,
During the dry season when surface run-cff is practically non-existent,
the estuaries become tidal inlets bordered by saline, muddy lands. Tidal

variations extend far inland since the coastal plain is only a few meters

above sea level. Eecause of low elevaticn, most lands that are potentially

suitable for rice production are poorly drained during the wet season and
subject to the influences of salt water during high tides. Crop production
is geriously restricted due to these physical limitaticns. The plans for
development of this project involves construction of drainage works to
Tremove excess surface water, and structures to control flooding by sea-
%ater during high tide,

General Eccnomic and Institutional Background Guinea became an

Qutonomous republic in October, 1958 from the former territory of French
Suinea. It has a populetion estimated at three million and is increasing
At about three percent per year, putting continued pressure on available
Productive land,

Yodern politics in Guirea re superimposed on a network of tribal
Telationships. A large majority of the population is Muslin. One-
thirng belongs to the Foulah trive, a Hamitic group with a feudalistic
Social organization; two-fifths are the Xandingo Negroes located mostly
in the northeast, and about one-fifth the Soussau located mostly along

the coast, The remaining population belongs to nmumercus small tribes,
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Although intertribal antagonisms exist, the long-practiced French
policy of demanding subservience from the chiefs, and the tactics
followed by the independent Guinean government of including opposition
chiefs in the Cabinet have weakened tribal leadership, and no serious

internal friction is evident.,

¥ore pressing on the new government are the economic and administra-

tive problems arising from the abrupt change—over from French to African

rule, and the withdrawal of French technicians and administrators. Almost

total illiteracy, estimated at 98 percent, and traditional antagonistic

attitudes toward mamual work outside of agriculture have hampered develcp-

ment of a stable, skilled African labor force. As artisans have custom-

arily come from castes of a low social status, it is felt that working

with metal and machinery is degrading. Also, work is still associated

with memories of the forced labor resorted to by the French.
Despite excellent mining and industrial potentialities, Guinea is
now g poor and underdeveloped country, with agriculture the mainstay of the

€Conomy. About 95 percent of the population is engaged in growing and

Processing agricultural products at the subsistence level. Subsistence

&griculture satisfies the basic needs of the people living outside of
the money economy but there are frequent and serious shortages of almost
811 foods in urban centers and on occasions in the rural areas. A
vax‘:‘Lety of climates, generally fertile soil, and favorable topographical
tea‘tures, provide Guinea with a potential for considerable agricultural
cii‘Ters:l_t’ica\t:i.on and development. The country is not self-sufficient in
basic foodstuffs and must import staples such as rice, wheat, flour,
dried milk, and sugar. The major obstacles to agricultural development,
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tcgether with problems encountered in evaluating the economic and

firancial feasibility of potential projects are discussed in Chapter V,

Uruguay --- Zapucay Pilot Irrigation Project

Location and Physical Characteristics The Zapucay Irrigation

Project is located in the Departments of Taucarembo and Riveria in the
northern part of Urupuay, near the border of Brazil. The topography is
smooth and rolling with small rounded hills, and with valleys of small
rivers and streams. Like most of Uruguay, the project area is primarily
a grass country with few trees so that the entire area can be cultivated
or used as pasture,

Uruguay is the only Latin American country lying entirely in the
Tempera“e Zone, although the climate approaches the sub=tropical in the
northwest. The average annual rainfall in the project area varies
between L2 and 56 inches and it is distributed relatively uniformly through-
cut the year. Extremes of temperature are from -8° to =2L° F., and
the frost-free period extends from about Septerber 1 to Nay 1.

Despite averace monthly rainfall that gives an impression of adequate
ojsture for production of most creps, there is frequent occurrence of
143ng periods of drouth. Irrigation is not practiced at present but would
be required for successful production of most cultivated crops, and would
be beneficial to production of pasture and forage crops. The Zapucay
I°Jt‘oject was planned as a pilot-irrigation prcject to demonstrate the
©ffects of irrigation on preduction; to stimulate introduction of diver-
Sified agriculture into the region; and to train farmers and project
Operators in rodern technigues of irrigation.

Over 90 percent of the land in the area is used for grazing of
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natural pastures. There has been no discernible change in land use
during the past 100 years. The predominance of the livestock economy
is so great that even though crop production is feasible in many instances
there are frequent shortages of many foodstuff; particularly, fresh vege-
tables, fruit and truck crops. The sole supply of feed for livestock
is from grazing and during the winter months and drouth periods the
animals do not have adequate feed. The average age of beef at a market
weight of about 1,000 pounds is over four years. There is a need for
development of surplus forage for supplemental feeding when grass from
natural pastures is not available,

Uruguay is one of the richest countries in the world in natural
Pastures but mumerous problems related to farm organization, land temre
Arrangements, government administration and other obstacles exist that
keep the country at a low stage of economic development., These obstacles
are discussed in detail in Chapter V.

Gensral Economic and Institutional Background Though there has

been no complete census in Uruguay since 1908, it is estimated that the
Population is around three million. This would make it the most densely
Populated country of South America, with about 35 persons per square mile,
Over one-third of the population is concentrated in the Capital, Montevideoe
Ul‘uguay ranks as one of the top South American countries in education
With the percentage of illiterates at less than 20 percent. The govern-
Went is a democracy, suffrage for the citizens over 18 years of age is
Wniversal, secret and obligatory. Even though the government favors

8tate ownership of many industries, most of the land is held in private
Ownership. Agrarian reform within the country is moving ahead slowly but
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through erderly legislation.

Uruguay is in a better economic and social position than most otfr
latin American countries. It is primarily a pastoral economy with little
mineral wealth and with crop production of secondary importance. They
have a freehold er private-owmnership system of land tenure quite similar
to that found in the United States, with laws and customs favoring the
individual. An abundant supply of land together with liberal policies
for distributing the land to private ewnership in the country's early
history contributed to the creation of large holdings. In thé project
area, for example, 8.5 percent of the owners hold over 80 percent of the
land,

The large landowners constitute the most important economic, social
and political group in Uruguay, with ceonsiderable prestige and influence,
For the most part, however, these large "estancias* are not operated
efficiently. The owners most often do not live on their ranches and
their primary interests are in political or other economic endeavors

in the urban centers,
One eof the principal problems facing the Govermment of Uruguay is

the large majority in the landless classes, sharecroppers and hired
Jaborers in the rural areas. The advance to land ownership and increased
Sconomic well-being of most of these people is blecked by serious econom-
1c and institutional problems. These preblems, as related to agricul-
taral development and resource evaluation, are discussed in Chapter V,

Wesgt Pakistan — Tarbela Project (Indus Basin)

Location and Physical Characteristics West Pakistan occupies

the western portion of the Indo-Pakistan subcontinent, between longitude
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61° and 75° east and latitudes 2L,° and 37° north. It is bounded on
the west by Iran, on the northwest and north by Afghanistan, on the
northeast by Gilgit Agency, Azad Kashmier and Jamma and Kashmir, on the
east by India and on the south by the Arabian Sea,

The Indus Plains, the outstanding physical feature of the Province,
contain one of the worlds! oldest and largest irrigation areas. Develop=
ment started many centuries ago, and now includes more than 30 million
acres under the command of numerous barrages and thousands of miles of
irrigation canals. This irrigation system is unique in that such a
large area is completely dependent for water supply upon unregulated
natural river flowse.

Although West Pakistan is situated entirely within the temperate

%one, the climate is tropical or subtropical. The climate is influenced

by monsoon winds, which come from the southeast in summer, and by winds
from the west and northwest in winter, Summer temperatures throughout
mos+t of the Indus Plains are high, with temperatures exceeding 115° F,
Not unusual. Due to high temperatures, evaporation is high. Theoretical
lale evaporation varies from 57 to 75 inches a year in the northern areas,
and from 72 to 87 inches a year in the southern areas. In the northern
Part of the Basin, averace rainfall is between 18 to 22 inches per year,
but decreases to less than b or 5 inches in the lower part. Most of the
Tainfall occurs from April 1 through October 15. For the most part, the
&nNnual rainfall is accompanied by high year-to-year variability. Irri-
gation is absolutely necessary for successful crop production in over
four-rifths of the Indus Plains.

Several grave problems affect the irrigated agriculture of the
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Indus Plains, the principal of which are recurring water shortages
resulting from inadequate canal systems, capacities, and water supplies,
and rapidly spreading waterlogging and soil salinity in the irrigated
areas, As a result, large areas of productive irrigated land have been

lost completely to cultivation, or have had production seriously

reduced,

General Economic and Institutional Background According to the

1961 population census, there were nearly L3 million people in West
Pakistan and population is increasing 2.7 percent per year. The popu-
lation density averages 38 persons per square mile and there is less than
one acre of cultivated land (actuvally planted) per capita. The great
majority of these people are malnourished and desperately poor. Their
average income is less than 30,20 per day; their average life expectancy
is less than forty years. Only one out of ten can read effectively or
Frite more than his own name; only one out of a thousand has more than
2 high school education. They are debilitated by dietary and water-
Borne diseases and by skin infections. Their meager diet is inadequate,
both in energy content and in essential proteins. Their watchward is,

"Ouxr sons will have it better",
Agriculture dominates the economy of West Pakistan.

Activities
dil‘ect]y related to producing and processing agricultural products for
domestic consumption provide a livelihood for about 85 percent of the
Population, employment for 67 percent of the labor force and contribute
about 60 percent of the national income. Furthermore, much of the
nat‘fl.::t’actm:‘ing consists of processing of agricultural products for domes-

UHe consumption. This includes spinning and weaving, tanning of hides
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and skins, manufacturing of textiles and leather goods, refining of
sugar, processing of oil seeds and grain products and canning fruits,

Pakistan presents the disheartening picture of an agricultural
nation that cannot feed itself., Not only are crop yields among the low=
est in the world, but they have not increased significantly during the
past ten years. Total production has increased an average of 2 percent
per year, mostly from new land brought under production, but the popu-
lation is increasing by about 2.7 percent per year. Imports of agricul-
tural products amount to an equivalent of about 25 percent of the total
average diet, consisting of less than 2,000 calories per capita. The
potential for increased agricultural production and economic development
in West Pakistan are tremendous but nmnérous obstacles and problems make
the task almost futile. These are discussed in detail in relation to

the obstacles to evaluation and appraisal of water resource developments

Presented in Chapter V,

Sources o_f. Data

Data from many sources have been used in this study. References
On resource evaluation procedures by agencies of the United States
€O0vernment were relied on heavily for analyzing the differences in current
Concepts and criteria. The most important of these were the mamals on
Project investigation by the Bureau of Reclamation; the Soil Conservation
Service Handbook; the manuals on procedures by the Corps of Engineers;
the Bureau of the Budget, A-L7; the Inter-agency Sub-committee reports
On Proposed Practices and Procedures, commonly referred to as the "Green

Booyn , as modified; and the more recent publication, Senate Document 97,
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These references were supplemented by numerous articles in the Journals
of the American Farm Economic Association and the Western Farm Economic
Association, and the Journal of Land Economics,
Field investigations were conducted on the projects in Guinea,
Uruguay and West Pakistan during 1962 tec 1563 in connection with overall

engineering and economic feasibility studies by teams of experts of the

Harza Engineering Company of Chicago, Illinois. As a member of these

teams, basic data for the economic feasibility studies for these projects,
and for supplemental data for this study were collected by the author.
The basic data were collected during extended visits to these countries
vhile the analyses were completed in Chicago.

Personal interviews with farmers and agricultural leaders in each
Country were made through the use of interpreters to obtain first hand

information pertaining to the organization and operation of typical farms

Or cperating units. Because of difficulties in obtaining reliable data
from farmers, particularly in West Pakistan and Guinea, it was necessary
to supplement much of the data by alternative means. For instance, crop
Yield estimates were obtained from agronomists and soil scientists on

the basis of experience and knowledge of the performance of particular

Crops under similar environmental conditions in other areas. These esti-

Mmates were then compared with the crop yields obtained by personal inter-
Views and adjusted when necessary on the basis of the experienced judg-
ment of the technicians,

Secondary sources of information on conditions of each economy,
local institutional arrangements, and social conditions, import-export

datga, population, etc., were relied on heavily for much of the data,
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These included local government reports, embassy reports, statements
from govermment officials, and representatives of businesses and govern-
ment institutions working on agricultural problems in these countries.,
Personal interviews with officials of USATD, IZIT and other financing
institutions in washington D.C.; and their representatives in these
ccuntries provided data pertaining to methods of evaluation and proced-

ures, terms of financing and organization of the instituticns,.



CHAPTER II

REVIEW OF LITERATURE

Introduction

Iiterature on resource evaluation in the United States is consider-
able, Studies on various aspects related to economic development im
less developed ecountries are far less extensive but there has been con=
siderable interest in this area since World War II. However, most wark
has been directed more toward problems related to causes of economie
growth than to problems of resource evaluation,

Land economists, political and social scientists and other tech-
nicians concerned with resource development in the United States have
dealt with problems of evaluation since the first public project. In-
terest in this area of study has increased with the gradual expansion
in resource developments, paralleling the growing concern and public
interest in our resources as larger and more costly projects influenced
more and more people,

This chapter is concerned with a review of some of the past studies
that have been conducted by many of these people in their special areas
Of interest. It is not intended to compile an exhsustive listing of
Past studies on resocurce evaluation and related topics, but to summarise
& few of the msjor works in this general area with a view to the relation-

8hip of these studies to the general topics of this study, and their
possible ecomtribution to this work,
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Development of Basic Concepts and Definitions

The report in 1950 by the Presidents! Water Resource Policy
Cozmission represented the most comprehensive statement on resource
evaluation up to that time.l This Committee was organized at the request
of the President to forrmlate mutually acceptable principles and proced-
ures for determining benefits and costs for water resource projects.

The first authoritative statement on preject evaluation was the "Green
Book® published in 1950,2 These works provided the format for many
luccéoding studies involving modifications and suggested recommendatiens
for improvement in evaluation principles and procedures.

Gloze traces the changes in rules for determining financial feasi-
bility of projects by the Bureau of Reclamation, Corps of Engineers
and the United States Department of Agriculture.’ He noted that in the
beginning of the Federal Reclamation program in 1902, authorization of

Projects was granted on the basis of being financially feasible if cost
of construction could be returned to the United States by the water
users in not more than 10 anmual installments. Congress gradually
Changed its feasibility procedure and in 1926 a new provision was added
Tequiring that repayment contracts provide for repayment in not more

~—

lpresidents' Water Resource Policy Commission, Vol. 1, A Water
Policy for the American People. United States Government PrintIng
ce, Washington, December, 1950,

2proposed Practices for Economic is of River Basin Projects,
Report To %c ¥ederal Inter-agency river Basin Commlttee, Was on,
m’ 1950.

3p1fred R. Golze, Reclamation in the United States, New Yorks:
¥cGraw-Hill Book Company, Inc., 1952, PP. =126,
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than 4O years. In recent years, scme repayment contracts of 60 years
have been authorized by Congress,
Recognition of multiple-use features of projects was largely inci-

dental. Congress provided authorization for public power development by

the Bureau of Reclamation in 1906, but the first truly multi-purpose

project, specifically authorized and designed as such, to be built in the
United States was the Hoover Dam, Enacted in 1928, the legislatiocn recog-
nized flood control, navigation, irrigation and hydroelectric power gener=-
ation as purposes of this project.h Again, in 1939, Congress recognized

the difficulty of financing large and expensive multi-purpose projects

and modified the rules of feasibility by recognizing benefits that were
national in character, such as flood control and navigation, to be non-
reimbursable.S

In 194k, Cooke recognized that multiple-use of resources added em-

Phasis for the imperative need of unified resource development. He states,
"from a social standpoint the river itself beccmes a vastly important,
] tiple-purpose agency which must be murtured in manifold and unaccustomed
to ways while the dam becomes simply an important servitor of the river. In
fact, it may be that our present concentration on the dam and the beneficent
Power it creates has blurred the picture and kept us from realizing all that

is involved in the total river use as affecting regional development".6

hU.S. Department of Interior, Bureau of Reclamation, Federal Recla-
Mation Laws Annotated, Washington, U.S. Government Printing Office, 19,7,
P. .

5Golze, op, cit., p. 125,

éMorris L. Cooke, "Multiple Purpose Rivers", Journal of the Franklin
Institute, CCXXXVII, No. L, April, 19LL, pp. 251-28L, -
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The Presidents' Water Resource Policy Committee recognized the
mlti-purpose upecf.s when they stated ®*the selection of projects and
combinations of functions depends on an evaluation which views the program
as a whole in all its complexities. ... Project evaluation, if it is te
give useful answers, must consider all the various facets of the basin
development program. These include the technical, the financial, the
economic and the public aspects. In a similar manner, program evaluation
mst consider all features related to national ob;)ectives".7
Studies by Huffman noted that ®as these multi-purpose potentialities

become evident to more and more people, there has been increased emphasis
on the study and evaluation of all possible uses in planning for resource
<'1¢avelopllax:t‘t‘.".8 He added that "until recently, (1953), public irrigatiem
development snd resource development gemerally, has been formulated,
evaluated and authorized on the basis of projects, With the advent ef
the river basin system of resource development, a broader basis of eval=-
uation and authorization came to the fore. He stated further that "pro-
grams of development for entire river basins replaced projects as the
unit of planning and operation; while projects are constituent parts of
8uch programs. The problems of evaluation becomes mmch broader than is
the case of preject by project consideration because the former is con=
Cerned with economic evaluation and including public values", He makes
further distinction between projects and programs when he states "the

——

TPresidents! Water Resource Policy Committee, Report of op. cit.,
VOI. I, P 58.

8B.cy E. Huffman, Irrigation Development and Public Policy, The
Ronald Press Company, New York, 1953, P. 1b0s
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budgeting procedure for determining the value of irrigation water is
typical of the method by which the benefits of a single-purpose resource
development may be assessed as they apply to direct beneficiaries. As
public resource development became more and more concerned with high-cost
projects, it appears imperative that all benefits and detriments be in-
cluded in the analysis®,’

Much has been written regarding the lack of coordination and the
conflicts among government agencies, and private vs public interests in
water and related land resource developments. Some writers have indicated
an extreme amount of competition among agencics.lo The shift from single-
purpose resource development to comprehensive mmlti-purpose stream plan-
ning has done mich to expand these conflicts. Huffman distinguishes bew=
tween four econcepts of econflicts; the public vs the private, the publie
¥v8s the state, the public vs the public, and the loxig-run vs the short-run,
He takes the stand that economic factors may make it impossible for any-
one except the state to take a sufficiently long-run viewpoint, and that
e&xploitive development and use of resources may be such that only the
state is in a position to represent a viewpoint consistent with the long-
Trun public mterest.u

Many writers have pointed out the great variation in the terminolegy
used to distinguish between the benefits from resource development which

9Ibid, p. 190.

10Leslie A. ¥iller, "The Battle That Squanders Millions ," Saturday
Evening Post, May 1k, 1949,

1LlHuffaan, op. cit., pp. 176-185,
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can be measured in monetary terms and those benefits to which dollars
cannot be assigned. The Presidents! Water Resource Policy Commission
used ®intangibles® as if it were synonymous with public or social
values .]'2 This definition is questioned by several writers in view of
the fact that intangible benefits are not limited to the general public,
Private beneficiaries may also profit from resource values which cannot
be assigned a monetary value,

Kelso added refinement to the terms of direct and indirect benefits
by relafing direct benefits to microeconomic analysis —-—- gains and
losses to individual firms —--- and indirect value to macroeconomic
analygis ——— gains and lcsses to the economy as a whole., Factors mea-
Surable in monetary terms are referred to as ta.x'xgible.13

Wantrup added still further refinement by classifying the benefits
4s having either market value or extra-market value, the latter referring
to those benefits currently outside the existing market structure.lh
He noted that recreaticnal benefits are most prominent among the extra-
market values for which monetary measures are being sought. The approach
Commonly used is to calculate the amount of money the public spends in

Pursuit of a particular type of recreation which suggests that the tangible

12presidents Water Resource Policy Commission, Report of op. cit.,
vOl. I, Pe 870

13x.¥. Kelso, "Economic Criteria for Conservation and Development
of Public Lands™, Proceedings of the Western Farm Economic Association,
Davis, California, June 23-25, 1958, DPp. 55-92.

Us,v, Ciriacy-Fantrup, Rescurce Conservation; Economics and
Policies, University of Cslifornia Press, berkeley, 1952, pp. 238-2L8,
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cost of a sport is indicative of its intangible value,

The many different definitions and practices being used by the vare
ious federal agencies caused the Federal Inter-Agency River Basin Committee
to appoint a Subcommittee on Benefits and Costs in 1946 to formulate
mtually acceptable principles and procedures for determining benefits
and costs for water resource projects.ls The work by this Committee is
the most comprehensive treatment of the principles involved in apprais—
ing the economic feasibility of resource developments and the measurement
of benefits and costs both in terms of principles and in relation to
specific types of projects. The Committee was given the responsibility
to work out a uniform system of economic analysis which would eliminate
the differences in procedures used by the variocus agencies. This work
resulted from the general recognition by many people working in resource
valuation of the necessity of a common basis of project analysis for

evaluation in terms of river basin programs and national resource policye.

Fconomics g£ Project Evaluation

There are many writings available on various aspects of the economics
of resource evaluation. The primary concern of most workers in this area,
though interrelated, may be grouped into these general categories: (1)
Studies related to the principles and assumptions of benefit-cost analy-
sis; (2) Definitions and standards for understanding and utilizing the
benefit-cost principles and criteria; (3) Practices in applying these

15Federa1 Inter-Agency River Basin Committee, Proposed Practices for
Economic Analysis of River Basin Projects, Washington, Yay,
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principles, criteria concepts and definitions to various problem situa-
tions and project purposes.

Numerous writers have contributed to this field of study, but the
fellowing works are recognized as being perhaps the most comprehensive

and significant: S. V. Ciriacy - Wantrup, Resource Conservation,

Economics and Policies (1952); Roy H. Huffman, Irrigation Development

and Public Water Policy (1953); V. Webster Johnson and Raleigh

Earlowe, Land Problems and Policies (1956); and Otto Eckstein, Water Re-

source Development, Cambridge, Harvard University Press, 1958,

There is wide agreement among these and other writers that the
conditions necessary for optimum use of resources and the purpose of
economic analysis inclnde; (1) meeting an existing or potential demand,
(2) being designed to maximize net benefits, (3) determining the least
Costly of alternative means; and (L) development of projects in order

Of their relative desirability. The central principle of optirmum de=-
Velopment expressed by this grcup is surmarized by this statement by
Johnson and Barlowe: "There is no single method for land development
and conservation, and assuming that some type of project is socially just-
ifiable, the analysis of costs and benefits is particularly significant
in project formulation and design. The aim is to develop a program that
Will make for the most effective use of the resources, and do so in a
manner that will maximize the excess of benefits over costs. Thus, one
very significant purpose of an economic evaluation is to determine the
combination of resources and the degree of development which will result
in maximum net benefits. In doing this, it is necessary to consider

alternative uses for funds and to choose between types of projects and



their sizes for different purposes® .16

There is little disagreement émong writers on the definitions eof
direct benefits and costs as presented by the Subcommittee on Benefits
and Costs of the Federal Inter-Agency River Basin Committee in 1950
®direct costs are the value of the goods and services needed for the es-
tablishment, maintenance, and operation of the project and to make the
immediate products of the project available for use or sale (associated
costs) e.. direct benefits are the value of the immediate products and
services for which the direct costs are incurred".17

The principal research work on evaluation has involved the complex
problems of secondary benefits and costs of water-use projects., Signifi-
cant examples of these works are that of M. M. Kelso,-“'8 S. V. Ciriacy=-

19 Otto Eckstein.w Numerous other scientists have made valuable

Wantrup,
contributions te the understanding of this complex problem. Kelso clari-
fied the issue that returns from investment of public funds are matters

of "real® output rather than "money® output when he wrote that ®increased

—

16y, Webster Johnson and Raleigh Barlowe, Land Problems and Policies,
New York: McGraw-Hill Book Company, Inc. 1954, P. 139

Top. eit., p. 7.

18y.x. Kelso, "Evaluation of Secondary Benefits of Water-Use Projects,®
Report No. 1, Comnmittee on the Economics of Water Resource Development,

1953, pp. L9-62.

198 V. Ciriacy-Wantrup, ®The Role of Benefit-Cost Analysis in Publiec
Resource Investment®, Report No. 3, Committee on the Economics of Water
Resource Development, 1953, pp. 18-28,

200t to Eckstein, Water Resource Development, Harvard University Press,
Cambridge, Chapter VII, 1950,
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national real income, however it may be caused, may arise as a result
of a project from any one of 3, and only 3, conditionss?l

(1) Employed resources may be shifted from less to more productive
uses. Productiveness may be increased in a number of ways such as giving
resources a better and more plentiful supply of complimentary resources
to werk with; or resources may be used to stimulate more efficient use
of other resources; or production may be shifted to impreved qualities
and types of goods, the test of the latter being that people will pay
more for them.

(2) Employed resources may be employed closer to desirable capacity.
Under this condition production units mey be operated at a more efficient
scale or interrelated processes may be better coordinated or operation
of the units may be made steadier and part time use of them be reduced,

(3) Otherwise unemployed resources may be employed as a result of
the developments occasioned by the projects.

Kelso also clarified the issues of benefits ®stemming from"™ and "in-
duced by* projects. Whereas the Sub-Committee on Benefits and Costs and
others ai:parently thought of these as being additional effects of the
Project, Kelso reasoned that this results in double counting of the
benefits, i.e. benefits "stemming from® the project are a form of "supply
effects®, and that benefits ™induced by* the project are a form of
"demand effects®. He pointeci out that it is entirely appropriate te value
some of the benefits on the one side of the circle and some on the other,

so long as the same benefits are not measured on both sides of the circle,

21gelso, op. citsy p. 52,
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Theoretical and emphirical work of most writers on the subject of
secondary benefits leads the majority to the predominate questions; (a)
vhether such benefits do in fact exist in a significant amount excepi:
in periods of depression (idle resources), and (b) whether they can be
measured with any degree 6f accuracy if, in fact, they do exist. Wan-
trup stated "when I now try to draw conclusions from this analysis of
secondary behefits and costs, I am forced to suggest that all classes
of secondary net benefits be dropped from consideration if the problem
area is project selection and vwhen one is dealing with the national
account“.22 Wantrup recognized that in spite of weaknesses in the bene-
fit-cosf analysis a major advantage for its use in resource evaluation
was "that of stimulus to scientific understanding".

.Huffman pointed out that the benefit-cost anélysis is similar to the
marginal analysis of equating marginal costs and marginal returns, and
that it is little different from determination of financial feasibility.

He adds that "vhenéver extra-market gains and losses are considered, it
becomes obvioﬁs that projects and programs may be Justified at some other
level than the marginal point in benefit-cost analysis. Obviously, he
Bays, "if extra market values are judged to be of sufficient importance,
mblic.e@enditures for water resource development can be carried to the
Point where the over-all benefit-cost ratio for a project is 1 to 1, or
it can be carried beyond that point inasmuch as the benefit-cost ratio

includes only market values".23

[ —

22"8.ntrup, 92. _(&E', P 27.
23puttuan, op. eit., p. 199.
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Regarding prices to use in the benefit-cost analysis, most writers
agree with the Subcommittee that "all things considered, the most satis-
factory approach would result froﬁl using prices estimated as they are
expected to be at the time when costs are incurred and benefits received".‘?l‘

Regan and Greenshields took a somewhat different point of view as
they wrote "forecasts of the dollar prices actually expected to prevail
at the time.of benefit and cost occurrence are not necessarily essential.
It is more important that the projections reflect the relative worth of
goods and services under the resource employment conditions expected
during the period of installation and operation of the project. With a
high average level of resource employment expected to prevail throughout
the 1life of a project, primary emphasis would be on the "real" values
Of the goods and services as measured by their purchasing power. Under
such conditions, proper evaluation of projects requires comparisons of
the purchasing power of the goods and services invested with that of the
&oods and services produced, each measured at time of occurrence.

Emphasis on real values eliminates secular trends in the general
XPorice level as a factor in evaluation. The expectation of inflationary
Price trends should have little or no significance in determining Jjusti-
Tication from a public viewpoint. With stable levels of resource employ-
Iment, the expectation of deflationary price trends would also be elim-

3inated from consideration in analyzing economic ,jus*l::’.f.‘ica.tion".25

2“_% Cit., p. 19.

25 M. M. Regan and E. L. Greenshields, "Benefit-Cost Analysis of
Resource Development Programs", Journal of Farm Economics, XXXIII,
To. 4, Part IT (November, 1951), pp. 066-78.
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It is not clear in the statement by Regan and Greenshields, or by
other writers that have suggested a similar point of view, that project-
ing real values is any easier than estimating future price levels. The
elimination of the effects of inflation and deflation from the evaluation
process is recognized by all economist, however, as being highly desirable,

Dr. Foltz argues for the necessity of public investment during the
dowmnward phase of a business cycle. He states, ¥investments in develop-
mental projects such as water resource programs are of the nature of
sutonomous investments with powerful induced investment potentials,
Investments of a developmental variety such as water resource projects
will have a greater potential for induced investment than other types.
The most favorable model would be one in which the initial investment is
undertaken during a period of widespread unemployment and low utilization
of resources. Finally, to make the model still more favorable, the full
impact of production of the area occurs at a time when there is severe
scarcity of agricultural commodities, so that the effect is to keep prices
from becoming inflationary. Under these most favorable assumptions, the
benefits of irrigation would be maximized®.20

Wantrup took exception to this thesis when he wrote ®historically
and theoretically the evidence does not support that the induced investe
ment argument offers no convincing reason that an autonomous public
investment in water resource development is economically sound if its
own benefit-cost ratio is smaller than unity or smaller than that of some

26y k. Folz, "Water Resources and Economic Development of the West®,
Report No. 0, Committee on the Economics of Water Resource Development,
December, 1951, pp. 25-50¢
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alternative public investment in other sectors of the eccmomsr.?'7 He
concluded that theory of market forms is more useful than business cycle
theory, especially that of the Keynesian varietye.

Most scholars of economic theory argue that it should not be
assumed that public investment is never justified in a full employment
gituation and always justified in a situation of underemployment of
resources. The extent of the inflationary effects of public investment
is related to the manner in which the public secures the funds it uses,
If autonomous public investment is financed through taxation or borrowing
from consumers, the inflationary effects will be greatly reduced. If the
govermment borrows the money from banks rather than consumers of goods
and services, the inflationary effect may be large.

One of the latest works on economics of project evaluation is by
Eckstein.28 He sketches the theoretical framework of benefit-cost analy-

sis and the selection of the appropriate criterion; the theory of the

competitive economy and its implications for evaluation of public projects,

Eckstein considers the competitive model adequate as the primary base for
theoretical framework, subject to possible modifications under such con-

ditions as increasing returns, immobility of labor, unemployment, income

distribution impacts and imperfections in the capital market affecting

the allocation of resources over time,

270p. Cit., pp. 61-66.

280tto Eckstein, Water Resource Development: The Economics of
Project Evaluation, Cambridge: Harvard University Press, 1558. This
work has a complementary relationship with the authors joint work with
John Kristilla, }Multiple-Purposes River Development.
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Eckstein is in agreement with Barlowe and others in use of benefit-
cost analysis for measuring relative rather than absolute value. He is
of the opinion that alternative costs are not a substitute for market
values of benefits unless they are certain to be undertakenj that the
total Federal cost is usually the most appropriate form of budget re-—
straint and the benefit-cost ratio the preferable criterion. He argues
that projects should be formulated so as to maximize benefits within
glven budget restraints, with the benefit from the marginal dollar of
expenditure the same for all projects and purposes.

The most controversial issue in Dr. Ecksteins' treatise is his
treatment of interest. He favors treating risk through a premium allow-
ance in the interest rate and feels that the depreciation rate should
be geared to the true rate of capital absolescence. He proposed a com-
promise in handling interest in which a relatively low interest rate
would be used in evaluation and design, but only projects constructed
having sufficiently high benefit-cost ratios to assure an average rate of
return as high as in the sources from which resources are diverted,

Since the passage of the Flood Control Act of 1936, with the provise
that a project is justified ".., if the benefits to whomscever they may
accrue are in excess of the estimated costs ..." there have been numerocus
attempts to put a price tag on intangibles and éecondary benefits in
project evaluation. This has stimulated studies to develop methods of
identifying and measuring these benefits. However, there is wide di-
vergences of opinion between economic purists who want to judge projects
entirely in economic terms and others who would assign important social

political and other non-economic value considerations to proposed
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developments,

An excellent example of an attempt to measure project intangibles
in monetary terms is Clawsons' work on the value of outdoor recreation,??
Whereas, Hammond is critical of benefit—cost analysis as it applies to
all water resource projects and as being second best for water pollution
control projects. He concludes that "water-pollution control projects,
as a class, do not lend themselves to benefit—cost ana]ysis'.3° His
arguments presented for neglecting economic efficiency considerations
in justifying pollution-control projects are: (1) The costs are not
onerous compared with other items of municipal expenditure; and, (2)
Water may be underpriced and, therefore, it is rational to welcome any
measure that increases its price. He concludes that cost—sharing arrange-
ments between cities would lead to a more economical solution to the
pollution=control problem,

Perhaps the ®"Chicago® group is most notably for concentrating effice
iency criteria and marketﬁtheory analysis to water resource evaluation,
Hirshleifer, et. al., find it difficult to take intangible and secondary
benefits seriously. In their view, intangible benefits are usually ¥in-
vented® ... "they seldom have any important weight and usually are -

dragged in t6 serve purpose of securing the real magnitudes of benefits

29%arion Clawson, "Methods of Measuring the Demand for and Value of
Outdoor Recreation®, Washington, D.C., Resources for the Future, Inc.,
RFR Reprint Ser. 10, 1959.

30g.J. Hammond, Benefit-Cost Analysis and Water Pollution Contrel,
Food Research Institule, Sanford Unlversity, sanford, 1950
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and costs ...",1
Johnson and Barlowe, after pointing out the serious effect of
deficiencies in the present framework of economic investigations summar-
izes with this statement ... "Deficiencies in the program of economic
’investigations in connection with Federal resource projects cannot be
overcome merely by developing uniform interagency standards at benefit-
cost analysis at the individual project level. Coordination and improve-
ment of individual project investigations would indeed be helpful, particu-
larly in appraising individual project and alternative choices of operation
in a particular situation., But needed also is an expanded investigative
framework under which individual project investigations will be complemen-
tated by coordinated investigations of the public-welfare aspects of these
projects from regional and national perspectives".32
Huffman stated "evaluation procedures must include a combination eof
economic analysis and value judgment., The individuvals who contend that
the evaluation of public resource development can be handled entirely
within a precise economic formula are as open to criticism as those who
would ignore economic analysis and depend on judgment alone".33 Bunce
stated ®The economics of today must deal with individual ecbnomics, social
oconomiés and the basic causes of divergence between individual and social
net returns if it is to be useful in the formmlation of social policies,
Similarly, social planning should make use of relationships revealed

3lyirshleifer, J., J.C. De Haven, and J.W. Milliman, Water Supply,
University of Chicago Press, Chicago, 1960,

325chnson and Barlowe, op. cit., pp. 1Lk4-1L5,
33Kuffman, op. cit., p. 215,
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through theoretical analyses in order to develop the most reasonable
policies®, 3l

Kuznets has this to say regarding adequacy of market economics to
deal with processes of economic growth: "The field of study (economic
growth) has been plagued by looseness in definitions, unusual scarcity
of data, and measures of strangely held opinions. If we are to deal
adequately with processes of economic growth, processes of long-term change
in which the very technological, demographic and social frameworks are
also changing —— and in ways that decidedly affect the operation of eco-
nomic forces proper —- it is inevitable that we (economists) venture into
fields beyond those recognized in recent decades as the province of proper
economics. For the study of the economic growth of nations, it is impera-
tive that we become more familiar with findings in those related social
disciplines that can help us understand population growth patterns, the
nature and forces in technological change, the factors that determine the
characteristics and trends in political institutions and, generally,
patterns of behavior of human beings -—— partly as a biological species,
partly as social animals. Effective work in this field necessarily calls

for a shift from market economics to political and social economy".35

Agricultural Development in Less Developed Countries

The increased role of the United States in international affairs

3harthur C. Bunce, Economics of Soil Conservation, The Iowa State
Press, Ames, Iowa, 1942, pp. 154-1E5,

35Simon Kuznets, "Economic Growth and Income Inequality®, The
American Economic Review, March, 1955, p. 25.
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in recent years has resulted in new stimulus to both theoretical and
empirical studies on economic growth and development. Many American
colleges and universities have committed themselves, and have often pro-
vided the leadership in marshalling human and technical rescurces to bear
on socio-economic problems in less developed nations, Many of these studies
have resulted as side effects from the primary assignments of personnel
in these countries in their special fields of interest. Several writers
have had a primary aim of exploring the possible role of water resource
development and related projects as major vehicles for developing agricul=-
ture and the rural communities. Only those studies of particular signif-
icance to this study are listed here,

One of the most notable contributions to this field is Nurkses! work
in 1953. He outlined many of the problems and means of capital formations
in under developed countries., He contended that the amount of capital
available for investment may be augmented by utilizing the saving poten-
tial concealed in rural underemployment.36

Mellor concluded that the crucial roles of agriculture in early
stages of economic development are: "(1) providing angicultural produc-
tion to meet the growth in demand genérated by a growing population and
rising per capita income"; (2) providing the labor force for expansion
of the non-farm sector of the economy; and, (3) providing capital for

eccnomic transformation®,3! He argued also that any official encouragement

36Ragnor Nurkse, Problems of Capital Formation in Underdeveloped
Countries, Oxford University FPress, §§53

3730bn W. Mellor, "The Process of Agricultural Development in Low-
Inceme Countries®™, Journal of Farm Economics, August, 1962, pp. 700-=716.
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to development of agriculture in poor countries requires (1) identifying
the scarce and the plentiful factors of production, and (2) setting the
stage to use the former sparingly while fully exploiting the latter, Bot-
tomley questions Mellors' thesis that agricultural labor in underdeveloped
countries is plentiful nbr is land scarce as far as more extensive culti-
vation with existing techniques is concerned. He states that "it is the
arrangements under which the land is held that creates the illusion ef
scarcity"® .38

Work in Pakistan and India by Bredo led him to conclude that develop-
ment of agriculture is essential at an early stage in order to feed the
population and finance the development of the country. Rapid economic
progress requires interdependence carefully plarned of industry and agri-
culture, He states "if economic development programs are to be supported,
there must be an increase in foreign exchange earnings, as well as an in-
crease in national income to provide a broader tax base®,39

From studies by Neumark in Africa, he concluded that one of the great
needs is a link between the so-called subsistence sector and the rest of
the economy. He believes that the missing link is transport and marketing
facilities, and that capital spent on technical improvement of production
may be largely wasted unless transportation and marketing facilities are
made available simltaneously.hﬂ Walker believes that the "break-through®

38anthony Bottomley, "Comments on The Progress of Agricultural Develop-
ment in Low-Income Countries", Journal Farm Economics, Vol. 45, No. 2,

May, 1963, pp. LL6-LlLi8.

39William Bredo, "Rural Industrilization for Agricultural Development®,
Journal Farm Economics, December, 1959, Vol. ILI, No. 5, pp. 1332-13LL.

L0s.p. Neumark, "Some Economic Development Problems of African Agri-
culture”, Journal Farm Economics, February, 1959, pp. L3-50.
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requires concentration upon exports, and if such a policy is successful
increased inter-regional trade and specialization will follow.hl

Pasto criticizes studies made in less developed countries for being
oriented to macro-analysis when actually ®it is shown that lucrative
opportunities for raising productivity and employing labor more fruit-
fully exist right on the farm®. He also noted that lack of planning for
efficient use of water on farms has been especially evident in irrigation
projects. Most often overlooked is provision for showing farmers how to
reorganize their farms from dryland systems to one under :I.rriga.tion.h2

Nervik and Hughjoo argue against contemporaries who contend that
mechanization of farms upset the prevailing social system and forces many
farmers off the land. They contend rather that -— "farmers leave the
farm because of low farm incomes and rising living costs , and therefore,
more farmers have been displaced by oxen plows than tractors® ."3

Brewster maintains that the dominant striving of people of all cul=-
tures is status aspirations. He states, "this status aspiration function
can become a powerful generator of economic growth if it is guided by
the belief that proficiency in economic as well as non-economic¢c employment

is the appropriate way of earning an even higher valuation of himself in

l1pavig Walker, A Note on the Economic Development of East African
Agriculture®, Journal Farm Economics, February, 1959, pp. 871-878.

mJ erome K. Pasto, "The Role of Farm Management in Underdeveloped
Countries¥ Journal Farm Economics, Vol. ILIII, August, 1961, pp. 606-625,

U30ttor Nervik and E. Hughjoo, "Mechanization in Underdeveloped
Countries®, Journal Farm Economics, Vol. ILIII, August, 1961 pp. 663=666.
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his omn eyes and in the eyes of othera;".hLL

In conclusion, emphasis might well be placed on the point that water
resource development by itself provides no guarantee of economic develop-
ment. This involves the interplay of mumerous factors but probably no
factor can play a more strategic role in less developed countries than
development of natural resources. The intangible and secondary effects
from project developments in these countries are usually much greater
than from a similar project in a highly developed country. It often acts
as the catalyst that sets in motion the whole stream of economic, social
economic development,

This has not been intended as an exhaustive review of all possible
fields of interest in resource development and causes of economic growthe
Rather, this selection of articles presented here is intended to show
the general areas of interest in these fields of study and some problems
that this has brought out. At best, it may be taken as a cross-section
of interest displayed in the whole problem area that seems to follow
evaluation and development of resources. References to other outstanding
contributions to specific topics under discussion are made throughout
the text of this study.

M‘John M. Brewster, "Beliefs, Values, and Economic Development",
Journal Farm Economics, Vol. ILIII, November, 1961, pp. 779-812,




CHAPTER III
APFRAISAL OF CRITXRIA AND EVALUATION PROCEDURES

The Need For ng;ect Evaluation

The development of water resources is a major area of government
policy in most every country. The investment decisions made in this area
are necessarily collective ones; the very nature of the resources invol-
ved largely preclude the private sector from making adequate investments
in water resources. However, the principles which determine individual
action are equally applicable to public decisions.

Some water resource project activities will not be voluntarily under-
taken in a predominately free-enterprise society even though private in-
vestment funds may be plentiful. These activities are those which do not
produce an easily marketable product, (i.e. flood control) or where some
common resource is involved that cannot be uniquely claimed by any ef
its several users. Net gains are available to an economy in transferring
resources into these types of activities, and only a government has the
incentive to do it; only a government can operate them without direct
receipts from sale of output or be able to organize the resources in the
face of adverse institutional arrangements,

Application of carefully chosen criteria and evaluation techniques
is necessary to avoid favorable decisions on non-economic investments;
namely, those investments which earn a collective return less than they

would in alternative investments. To fail to undertake a justified



tama
L
vt

ui

Ty,
T

e

19

.~y



46—
project -— an investment which contributes as much or more to national
income as the resources involved would in the absence of the project ==
is, of course, no lesser evil than decreasing income and welfare by
undesirable projects,

In addition to choosing between the ®good® and "bad"™ projects, the
decision-makers must strive to obtain the benefits at the least cost,

This will maximize the return ?o the government investment in the sense
that all benefits which can be economically obtained are available with
the smallest possible reduction in alternative activities, Application
of this basic concept in the selection of the type and the scale of pro-
Jects is especially important in less developed countries as economic
consequences to overall development of the economy is more serious when
investment funds are extremely limited relative to the alternative
investment opportunities.

In addition to providing decision-makers with a means to judge the
feasibility of proposed investments, decisions on water resource develop-
ments must reflect the philosophies, attitudes and values of their society.
These are usually embedded in the goals of govermment policy, and the
effects of water resource development on the realization of these goals
is not an inconsequential consideration. The actual decision-making
must be responsive to both the positive economic facts and the realization
of these goals.

Evaluation of water resource projects is needed to meet basic loan
requirements of the financing agencies. As a primary criterion, all agen=-
cles require that projects be economically and technically sound. This

requirement forces the borrowing country to have projects evaluated in
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sufficient detail to meet the financial requirements of the loaning
agency.l For instance, the Foreign Assistance Act of 1961 specified that
in exercising the authority granted to the President of the United States
to make loans and grants to promote the development of less developed
countries a major criteria would be "the economic and technical soundness
of the activity financed". The soundness of a project is to be judged
by the following general criteria:

(1) Technical Soundness A project is considered technically

feasible if:

(a) A1l pertinent aspects of the project have been taken into
account in the analysis;

(b) The planned construction or procurement conform to accepted
engineering standards and practice, suitably modified in light of the
actual stage of development of the applicant country, and its mrojected
rate o!‘developmsnt;

(¢) The estimated cost of the project is as low as any other
reasonably available alternate which would produce the intended results,

(2) Economic Soundness A project will be considered economically

sound if the resulting economic benefits over a stated period will equal
or exceed the total costs of construction, maintenance and operation over
the same period,

With respect to water or related resource projects, the 1961 USAID

Appropriation Act requires that the computation of benefits and costs for

lpasic conditions and requirements for loans by each of the major
financing agencles are summarized in Appendix Table I.
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new flood control, reclamation or other water or related land resource
projects or programs be made by the methods prescribed in Circular A-47
of the United States Bureau of the Budget, and that the standards and
criteria of that Circular be met.2 This includes all projects involving
water supply, regulation or improvement of waterways, hydro-electric
power, and development and improvement of ports and harbors.

The International Bank for Reconstruction and Development (IBRD)
and its affiliate, the International Development Association, also makes
loans only for projects which are technically and economically sound,
That is, for projects which, in their judgment, can be effectively exe-
cuted and operated and will result in benefits which will justify the
investment and strengthen the economy of the particular country. The
evaluation procedures and criteria specified by the Bureau of the Budget,
A-}47, and the more recent document, of course, meet requirements and
standards expected by the IBRD although there is no official directive

specifying that these specific references be used,

Status of Development of Evaluation
Procedures In Less Developed Countries

Procedures developed for evaluation of water resource projects in

West Pakistan, Guinea or Uruguay are in a state of infancy compared with

2circular No. A-L7, Bureau of the Budget, Executive Office of the
President, December 31, 1952 has been superseded by Senate Document No.
97, Policies, Standards, and Procedures in the Formulation, Evaluation®,
and Review of Plans For Use and Development of Nater and Related rand .
Resources, prepared under the direction of the Presidents? Water
Resource Council, 1962,
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those in this country. This situation is apparently true for many other
countries of the world.3 Interviews conducted in these countries by the
author with officials of appropriate government agencies indicated little
knowledge of procedures for benefit-cost analysis, cost allocations or
other basic resource evaluation concepts. Of the personnel interviewed
who were working on resource development, few were found that had any
formal training in agricultural economics. It was apparent that trained
personnel, regardless of their field, are employed mostly in administra-
tive positions of their governments.

All known reclamation and irriraticn projects planned in these
countries in recent years have had scme kind of economic analysis. For
irrigation projects, this usually consisted of very rough estimates of
anticipated increases in gross crop value. Estimates of farm costs are
made occasionally but in no case was there reliable data on farm produc-
tion costs. Financial analysis involving repayment of project costs have
been entirely neglected except for some very vague discussion and gener-
alities. In the majority of cases, the water users were not expected to
repay project costs except for operation and maintenance. Decisions to
construct some projects were justified on the basis of need for additional
food, or because of "political promises® to do something for a particular
area,

Projects in these countries financed by loans and grants from for-

eign sources require evaluation as a condition for obtaining the foreign

3s.v. Ciriacy-Wantrup, "The Role of Benefit-Cost Analysis in Public
Resource Development", Report No. 3 on Benefit-Cost Analysis by Committee
on the Economics of Water Resource Development, December, 155L, p. 18e
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exchange component of the investment costs. The services of foreign con-
sultants are usually engaged to conduct the feasibility studies. The
evaluation procedures used in the feasibility studies of all projects
known to have been financed from foreign sources in West Pakistan, Guinea
and Uruguay were patterned after those used by government agencies in

the United States. As far as could be determined, similar procedures were
used also on the studies that had been completed by non-United States con-
sultants. Because evaluation procedures have reached a higher professional
level in the United States than elsewhere, and because this is the major
source of funds for financing projects, it can be expected that procedures
similar to those used by United States government agencies will be used
for evaluating potential projects in less developed countries.

Adequacy of Economic Analysis of Projects
in Iess Developed Countries

Officials of the IBRD, USAID and IDB in Washington, D.C., and the
FAO in Rome indicated that most feasibility studies submitted in support
of project financing have been inadequate. For instance, during a two-
year period, 1961-62, the IBRD received feasibility reports on 26 irri-
gation projects for which loans were requested by governments of various
less developed countries. Of these, only 1l were recommended for approval
by the Bank. Consideration of loans on seven projects were deferred for
further study and five projects were rejected. The feasibility studies
on five projects were undertaken by irrigation authorities of the borrow-
ing countries and 21 by consultants under contractural arrangements.

There was positive indication that the feasibility studies performed by



=£1-
consultants were of better quality than those received directly from
local irrigation amthorities,

One IBRD official stated that there was no case where the Bank was
satisfied with the agricultural, financial and administrative aspects of
the project studies submitted to them.h This was true also for projects
that had actually been avproved by the Bank for financing. It was reported
that in the majority of cases, the treatment of these aspects was con-
gidered seriously inadequate,

Results of interviews with officials of the other financing agencies,
including the FAO in Rome, supported the statements of the IBRD officials,
The reasons given for inadequate feasibility studies and sub-standard
performances in evaluating potential projects in less developed countries
were summarized as follows:

(1) Almost invariably, engineers have primary responsibility for
the feasibility studies of irrigation and related water resource projects,
Too often their attention has been focused on the means of achieving the
purpose of the project instead of on the purpose itself. They are so
closely concerned with the works of the project that they have concentra-
ted on these to the exclusion of the non-engineering aspects. There is
a tendency to overlook the fact that an irrigation project is for irri-
gation and productive use of the land, rather than the construction of a
dam and a distribution and drainaze system alone.

(2) There is a general lack of coordination of the evaluation among

Lp.a. Reid, Chief, Agriculture Division, International Bank for
Reconstruction and Development, Washington, D.Ce
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the investigation team, and frequently engineers, agriculturalists and
agricultural economists are not closely associated in the feasibility
study. In some instances, the agricultural and economic studies had been
carried out independently of the engineering studies. An agriculturist,
Just as an economist or an engineer, tends to look at a project too much
from his own viewpoint., It is necessary for these viewpoints to be
cocrdinated so that the project can be assessed as an entity,

(3) Inadequate agricultural and related data. This deficiency was
an unanimous criticism of most feasibility studies. Reliable statistics
from which to adequétely assess present production of a project area or
the production of similar areas already developed under irrigation were
lacking, The most serious inadequacies pertained to lack of data regard-
ing soils, agronomy, water duties, markets and economics of farm production,

(4) Inadequate coverage of institutional problems which could ser-
iously prohibit attainment of reasonable standards of agricultural produc-
tion and operation of the works after the project is constructed.

(5) Inadequate coverage and consideration of different economic
systems and the imbalances in existing resource use., There was insuffic-
ient consideration of the effect on successful completion and operation
of a project due to lack of technical know-how, managerial experience
and capital. Too little consideration was given to administrative opera-
tion and management of a project after it was constructed, and to agricul-
tural development programs necessary to attain the projected production

levels,
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Current Evaluation Practices 23 the United States

Development of Concepts and Practices

The development of prevailing concepts and practices in water re-
source evaluation in the United States has been an evolutionary process,
While benefit-cost analysis antidates the Flood Control Act of 1936, that
act laid down the proviso that a project is justified " —- if the ben-
efits to whomsoever they may accrue are in excess of the estimated costs
-—-".5 It was not until 1950, however, that specified procedures and
recommendations were spelled out in a formal statement by the government,
This reference is commonly referred to as the ®Green Book™ and has been
revised since 1950, ‘

The Bureau of the Budget Circular, A-L7, was issued in December,
1952, This circular reflected the Inter-Agency Committee considerations,
and contained some modification of proposed practices of the Green Booke
The work of the 1950 subcommittee was modified in 1954 and its name changed
to Inter-Agency Committee on Water Resource with a Subcommittee on
Evaluation Standards. A considerable part of the work of this Subcommit-
tee was that of reviewing the 1950 report to revise and reissue such
changes as necessary to reflect views current to that time, Circular
A-L7 was revised in November 195L, and again in May 1960, but never

issued,
The Presidents! message of February 23, 1561 to Congress on natural

SSnbcomittee on Benefits and Costs, "Proposed Practices for Econ-
omic Analysis of River Basin Projects®". A report to the Federal Inter-
Ag;gcy River Basin Committee, May, 1950, %‘E%‘Ts gton D.C., Revised, ¥ay,
1958,
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resources stated that he was M"instructing the Budget Director, in con-
sultation with the Departments and agencies concerned —" to reevaluate
current standards for appraising the feasibility of water resource pro-
Jects®,

In response to this directive, the Budget Bureau proceeded to estab-—
lish a panel of independent consultants, arrange for interagency partici-
pation in the reevaluation of standards, and draft a proposed executive
order defining responsibilities with respect to natural resources and
public wor'ks.6 A report was submitted to the Bureau of Budget in June,
1761 and made available to the federal azencies.

On April 21, 1961, a letter signed by 22 Senators was sent to the
Secretary of Interior, with copies to other selected resource agencies,
citing the inadequacies of Circular A-L7, the need for new policies and
directives, and new administrative arrangements,

On October 6, 1961, the President sent a memorandum to the Secre-
taries of Interior, Agriculture, Health, Education and Welfare and Army
requesting them to review existing standards for the formnmlation and
evaluation of water resource projects and to recommend any necessary
changes. On May 15, 1962, the four Secretaries submitted to the Presi-
dent a statement, ®Policies, Standards and Procedures in the Formulation,
Evaluation and Review of Plans for Use and Development of ater and Re-
lated Land Resources®., This statement is commonly referred to presently

as Senate Document 97. The President acknowledszed the statement, and

6The panel consisted of Maynard M. Rufschmidt, Chairman; John
Krutilla; and Julius Margalis. Stephen A. larglin assisted in the pre=-
paration of the report of the panel.
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the Director of the Bureau of the Budget immediately rescinded A-L47.
Though nothing really basic was changed from previous procedures by
Document 97, some modifications and clarification of concepts were made,
These are discussed in connection with the appraisal of current proced-
ures in the next section.

Differences in Evaluation Practices Among United States Agencies

The objective of the Senate Subcommittee has been to develop a
theoretically sound basic framework in order to provide a more systematic
and consistent basis for economic analysis of projects. To this extent
there has been considerable improvement and, in general, the procedures
of analysis are now quite similar among the various water resource develop-
ment agencies. For example, the annual benefit-cost ratio is now the
criterion uniformly accepted by the United States Army Corps of Engineers,
Soil Conservation Service, Bureau of Reclamation and the Inter-Agency
Committee on Water Resources.

In spite of efforts by the Senate Committee, however, evaluation
practices vary significantly between Federal water resource agencies;
thus, in some cases the recommended practices are accepted by some agen=
cies and not by others. Basic differences exist in concepts, measurement
methods and standards, and in the comparability of benefits and cost
estimates. Certain of the difficulties result from legal and adminis-
trative provisions applicable to particular programs, some have grown out
of difficulties inherent in practical application, but a large portion
results from the absence of an adequate framework of concepts and princi-
ples. Aside from these causes for differences, a fairly substantial gap

often exists between the prescribed practices and those actually applied

{ |
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by resource agencies in the analysis of particular projects. Major
differencies in practices among the agencies are noted below:

Period of Analysis The Corps of United States Army Engineers (Corps)

and Soil Conservation Service (SCS) agree on a 50-year maximum period of
analysis; the Bureau of Reclamation (BR), however, makes its studies

both on a 50 and a 100-year basis. The Bureau of the Budzet (BB) recom—
mends the estimated economic life or 50-year time horizon as a maximum,
while the Inter-Agency Committee admits a period up to 100 years. Senate
Document 97 recommends that the period of analysis should be the shorter
of either the physical life or the economic life of the structure, facility,
or improvement with 100 years normally considered for irrigation projects,
Some exceptions to the 50-ysar maximum apparently exist for some of the
agencies. The effect of the differences in the period of analysis is not
independent of the treatment of salvage value or the shape of benefit

and cost streams over time., Shortening of the period of analysis reduces
the attractiveness of the project either by reducing the benefits or by
increasing ammual capital costs (via the reduced amortization period).

The SCS, which uses a 50-=yesar period of analysis, has in the past
offset the detrimental effects (on project justification) of the reduced
time horizon by increasing salvage values (remaining salvage productivity
value), In this way they have largely nullified the effect of the S50=year
maximum for project analysis.

Price Levels Current price levels are used by all agencies for esti-
mating project costs. The Corps use present prices in all benefits and
cost projections while the BR utilizes these prices for only the power

aspects of projects. On the other hand, long-term price projections are
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employed by the SCS as well as by the BR for other benefits and costs,

The variation in prices assumes more importance the greater the
overlap there is in the functions of the separate agencies. Since the
benefits of projects undertaken by the various agencies are of different
natures the effect of this variation will vary with the importance of a
particular function. That is, in some cases, current prices are reason-
able predictions for future prices; however, this is perhaps less plausible
for irrigation projects than elsewhere. It is not known if the Corps,
for example, would use current prices if analyzing a project of strictly
agricultural benefits but if so, the Corps would find larger benefits
than, say, the SCS,

Senate Document 97 states that prices for project evaluation should
reflect the exchange values expected to prevail at the time costs are
incurred and benefits accrued. Price relationships expected with a sta-
bilized general price level and under relatively full employment conditions
of the economy (projected normal prices) should be used to estimate benefits
and deferred costs., In the absence of actual or simlated market prices
for products and services, the cost of alternative means that would most
likely be utilized to provide the equivalent products or services will
be used as benefits, When a projects! output is sufficient to affect
prices, a price mid-point between "with® and ®"without®™ prices is recom-
mended as a basis for estimating projecf. benefits, This will tend to in=
crease benefit-cost ratios compared to a system in which project benefits
are valued at market value.

Investment Costs, For all agencies, investment costs cover all costs

subsequent to authorization of a project necessary to establish that
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project. Except for the SCS, interest during construction is included,
Both the BR and the Corps reduce this cost by the salvaze value of the
project; the Corps! practice in this regard is much more conservative
than that of the ER,

The Inter-Agency Committee on Water Resources specifically recom-
mends that investment costs include any induced adverse effects whether
compensated or not. On the other hand, the BB spell out that these
costs include everything connected with the program regardless of whether
they are incurred by the Federal government or not. This latter defini-
tion is somewhat more broad than any currently in use. The differences
existing in pfactice can be traced to treatment of specific items such
as interest during construction and allowance for salvage.

Senate Document 97 emphasizes that "both national and local employ-
ment conditions are to be reflected in the benefit-cost ratio®, For in-
stance, in the case of local unemployment this is done by incfeasing bene-
fits by the amount of umitilized or under utilized resources. This concept
has particular significance in evaluation of projects in less developed
countries where labor resources, in particular, are frequently chronically
unemployed or under employed. If resources are otherwise unemployed,
their opportunity cost is zero, and payments to laborers in constructing
a project may simply involve a redistribution of income for the total
economy rather than an economic cost. If treated as increased benefits
rather than reduced project costs, the benefit-cost ratio is affected in a
conservative direction.

It would be more desirable to have the benefit-cost ratio represent

the economic costs and returns to the nation or country as recommended by
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the Inter-Agency Committee, It appears that the main reason for including
costs for unemployed resources as benefits rather than reduced project costs
is because the cost figures represents needed appropriations for the project,

Interest Rates for Converting Cost and Variable Benefit Streams The in-

terest rate to be used in plan formulation and evaluation for discounting
future benefits and costs to a common time basis is specified by Senate Docu-
ment 97 to be based on the average ra.e of interest payable by the Treasury
on interest-bearing securities of 15 years or more. However, the rate struc-
tures employed by the various agencies are more complex. For converting vari-
able future cost streams to annual costs interest rates now used are as follows:

Corps of Engineers:

1.
2.
3.
L.

Federal Costs
Non-Federal Government Costs
Non-Federal Private Costs

Land Cests

Soil Conservation Service:

Cost Eligible for Assistance

under P.L. 1018

Cther Costs (Non-Federal, Public

and Private)

Interagency Committee on ¥ater Resources:

Bureau 2£.Reclamation

Bureau of the Budget

2 7/8 Percent
21 = L} Percent
L, = 6 Percent
5 - 6 Percent

21 Percent

A long-term rate not less
than Federal rate.

Projected long-term rates,
approximated by average
yield of long term government
bonds plus risk premiume.

2 7/8 Percent

The average rate payable on
outstanding treasury obliga-
tions at the end of the fiscal
year preceeding calculations
which upon issue had maturities
not more than 12 months longer
or shorter than the economic
life of the project. (Same dis-
count rate as used for benefits),
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The average rate for all costs by the Corps will be greater than
that used or recommended by any other agency. Thus, the Corps' rate will
tend to reduce the annual equivalent costs relative to other agencies.

This different treatment of the various types of costs by the Corps is

not understandable because it makes economic sense only if it can be

shown that the varisbility of the several cost estimates is such that the
rate differential represents a risk premium. The impact of interest rate
differentials as affected by the time shape of the benefit and cost streams
is discussed in more detail in Chapter IV, but is briefly summarized here.

The higher interest rate discriminates against those projects with
increasing benefit streams over time; the lower rate against those with
benefit streams declining over time. Since most benefit streams are assumed
to increase to & maximum (capacity) and then stabilize, the practice of
the Corps and the SCS wili generaliy result in lower annuel equivalent
benefits than that of the BR. Whether or not a historic average rate of
interest is economically sound or meaningful is discussed later.

Discount rates for amortizing investment for each agency are the
interest rates specified above. The implication of this difference in
rates is not independent of the time horizon. Annual amortization costs
will be higher, the higher the interest rate, the nearer the time horizon,
or the lower the salvage value. Since the ER uses the longest time hori-
zon and the lowest interest rates, it will, other things equal, have the
lowest amortization costs. The SCS while using a somewhat higher effective
interest rate, reduces the amortization cost by inflating salvage values.
Finally, the Corps will have the highest amortization costs due to the

50-year time horizon, as well as higher interest rates.
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Allowance For Cperation and Maintenance Costs These costs are to

include all those costs not considered initial investment costs; i.e. all
charges necessary for the operation and full utilization of the project

once it is installed. There appears to be no variation among the several
agencies in the manner in which they say they define costs. The only
differences that do exist are with respect to the prices used for actual
prediction of these costs. The SCS and the BR use projected future prices.
The Inter-Agency Committee and Senate Document 97 suggested that these costs
be estimated in terms of long-range projected prices,

Salvage Values of Land and Major Structures Both the Corps and the

BR restrict salvage to the present worth of non-project uses of the in-
vestment,! The Corps, however, includes only land, while the ER includes
the junk value of the major structures or facilities. The SCS makes
additional allowances of "remaining salvage productivity value®™, which
apparently reflects expectant (discount) value of net benefits for the
remaining (projected) life of the project.8 The differences in treatment
of salvage values is essentially to change the time horizon. In eifect,
the SCS's practice is to use a substantially longer time horizon than the
Corps or the ER., The Inter-Acency Committee on Vater Resources and Sen-
ate Document 97 suggest a procedure similar to that of the BER,

Allowance 12 Lieu 2£ Taxes The SCS makes no allowance in lieu of

taxes as it assumes no land is taken frcm the tax rolls. The implicit

assumption here is apparently that the resources invested by the

TPresent worth of a sum of money in the future will be higher, the
lower the compound interest rate and the nearer the time horizon.

8Described in the Soil Conservation Service Handbooke
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government would yield no tax revenue if put to alternative uses, The
BR likewise makes no allowance except in the case of hydropower, where
it includes at least part of the taxes foregone on the alternmative source
of power. The Corps does likewise., Thus, there is no basic difference
in philosophy; only private steam power installations foregone are con=
sidered sources of tax losses, and since the SCS is not developing power
it neglects taxes completely.

The Inter-Agency Committee recommends that adjustments be made
representing the difference between government services required with
the project and its alternatives, if any. The BB corrects by the change.
in state and local tax revenues less changes in costs of services., Sen-
ate Resolution 148 is the most comprehensive. It considers increased
state and local taxes as costs and increased services as benefits; in
addition, it recommends tax revernue foregone on the private alternative
to be entered as a cost. Further analysis of taxes foregone as a cost
is presented in Chapter IV,

Benefits From Increased Agricultural Production The Corps and the

SCS both measure these benefits as increases in net farm income. The BR
also adds indirect benefits (increases in profits of local business) and
public benefits (increases in settlement opportunities). The recommenda=
tions of the Inter=Agency Committee on Water Resources as well as the BB
are quite consistent with the practices of the Corps and the SCS,

The BR will always find larger benefits from increased agricultural
production than will the gross benefits as they represent the return to
resources outside agriculture, on presumably mobile resocurces which

have a positive opportunity cost not vastly different than the return
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it earns in the project area. If gross secondary costs were taken into
account by the BR, their results would not be very different from the
other agencies.

Benefits From Increased Use Of Nonagricultural Property The BR

applies a 2 7/8 percent interest rate to the estimated increase in the
market value of land for residential use.’ The Corps estimat es such
benefits by applying the current average rate of return associated with
the activity concerned to the increased capital values. Alternatively,
they estimate the actual increase in earnings where observable. The SCS
uses & rate between 4 and 6 percent to convert increases in capital
values to an annual basis. As a result, the BR will, other things equal,
have the lowest benefits in this area. There is no basic inconsistency
in the measurement objective of these agencies and the only significant
factor is the difference in the interest rate used.

Flood Damage Benefits The Corps estimates these benefits as the

reduction in land and property damage (restoration costs or reduced value)
plus net damage to crops, plus damage %o commerce and trade due to its
interruption. The SCS procedure is the seme, while the BR is known to
have adjusted the estimates of the Corps by their assumptions regarding
price levels. The Inter-Agency Committee is slightly more comprehensive
in their recommendat ions, while the BER and Senate Document 97 suggests
explicit allowance for feduced loss of life.

Navigation Benefits The Corps projects these benefits as savings

9Basic on the average rate on outstanding U.S. Government interest
bearing marketable securities running for 15 years or more. The recent
determination by the Treasury Department in August 1962 has fixed the
average at 2 7/8 percent.
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over the cheapest alternative means of transport plus recreational value
produced plus enhancement of land value from use of dredged spoil. The
BR uses the estimateé made by the Corps after adjusting the price level
rrojections. The Inter-Agency Comnmittee and Senate Document 97 use similar
procedures to those currently followed by the Crops. Once again, the
only difference results from price level projections.

Water Supply and Pollution Control Benefits All agencies measure

these benefits by the cost of the most economical elternative, and where
no such alternative exists the benefits are the value of the additional
water to the consumer or the reduction in maintenance and operating costs
for pollution control. The Inter-Agency Committee recommends much the
same. On pollution control, they suggest that benefits include the cost
of the most economical alternative, the decrease in cost of water treat-
ment, and increased use of water due to increased quality and quantity.
The first and second items are non-additive because it would be double-
counting to first include the cost of the most likely alternative; and
secondly, to include benefits for decreased downstream water treatment
from either the project or the alternative.

Power Benefits The BR accepts either the cost of the most likely

alternative or the value of the power to users, whichever is lower, as
the benefit of this function. The Corps uses estimates developed by
the Federal Power Commission, where benefits are considered to be the
costs of the most likely alternative, usually privately-financed steam
power. The BB and Inter-Agency Committee recommend practices followed
by the BR. Thus, significant differences between agencies will depend

on how they determine the costs of the alternative and to the fact that
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the BR includes secondary and indirect benefits when determining the
value of the power to the consumer,

Fish, Wildlife, and Recreational Benefits None of the agencies have

developed sophisticated methods for estimating these benefits. For the
most part, rough approximations are made and, hence, vary considerably
from one agency to another. The United States Fish and Wildlife Service
estimates these benefits for the Corps. The BR estimates fish and wild-
life benefits by the expenditures of sportsmen on those activities and
also on the gross market value of fish and fur for commercial purposes,
The benefits for small boat harbors are based upon the net return of
similar craft on a for-hire basis, and other recreational benefits are
computed on a value per recreation man-day parameter. The SCS estimates
benefits only from commercial fishing and hunting and these are measured

in the same way as the benefits from increased utilization of nonagricul-

tural propertye.
Comparison of Purposes, and Financing
Requgemenﬁ of MaJor FinancIng Agencles

Seven United States and international lending agencies, operating

more than a dozen programs, directly or indirectly help finance exports
and overseas investments. Their purposes, sources of funds and particular
emphasis differ, ranging from the Export-Import Bank whose main function
is to stimulate United States exports, to the International Monetary Fund
which helps countries deal with foreign exchange and balance of payments
problems. But all of them provide loans or other financial facilities
which create expanded trade and increased economic activity in less

developed countries. There is wide variation in the financing and
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administrative requirements of these azencies as shown in the brief
summary belows

(1) Export-Import Bank. This bank is the principal United States

export financing agzency. The promotion of exports, by direct lending or
by guaranteeing loans from private capital sources, is its main business,
In the short-term field, EXIM Bank stands behind the Foreign Credit
Insurance Association (FCIA), which provides exporters with comprehensive
insurance covering commercial and political risks, For medium=term
(1-5 years) transactions, which usually involve individual shipments or
items of equipment, it offers both direct financing under its Exporter
Credit Program and guarantees in conjunction with commercial bank finance
ing. Longer term loans are made for larger projects, usually in conjunc-
tion with other lending agencies as part of an economic stabilization
or development program. EXIM's credit facilities tend to follow commer-
cial practices as to terms, but are non-recourse. That is, the exporter
is not liable in case of default by the importer. Minimum interest rate
of 5 3/l percent is charged and fees vary by market and terms of credit.
The period of maturity may vary from 8 to more than 20 years for develop-
ment loans according to the nature of project.

(2) Acency for International Development (AID). This agency

administers the United States foreign economic assistance programs, a
substs;ntia.l part of which is in the form of development loans, There-
fore, most AID loans are in countries where, despite the merits of the
undertaking, conventional repayment terms are not feasible. For example,
where foreign exchange prospects limit debt-servicing capacity.

Loans are made to both governments and priva‘te enterprises, and
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normally must be related to the development plans or needs of the country
concerned. Terms of loans may be more liberal then for any of the other
egencies. The period of maturity may be up to 40 years, including a ten-
year grace period, and with interest charges of 3/h to 1 percent. Based
on the nature of the project, however, interest rates up to 5 3/4 percent
are charged. A recent directive by USAID specified that the limiting
time of 50 years will be applied to all water and related water resource
projects.

(3) International Bank for Reconstruction and Development (IERD).

The "World Bank" lends for economic development, mainly to member govern-
ments. "Infrastructive" projects such as electric power, transportation
facilitiés and irrigatién predominate. The period of loans averages
about 15 years but some are made up to 25 years. The Bank obtains its
funds principally through the sale of bonds, and interest rates on its
loans reflect those prevailing in the capital markets where the bonds are
sold. Currently, the interest rate is 5 3/4 percent, plus 1 percent for
commissions and %-percent for administrative costs.

(4) International Development Association (IDA). This agency was

estabiished in 1960 to meet the problem of finanéing sound, much-needed
economic development projects in countries too poor to assume the foreign
exchange debt on the conventional terms required by IBRD. The IDA
supplements IBRD by lending for very long periods, up to 50 years with

10 years grace period and graduated amortization. Nominal interest

rates or "service charges" of 3/4 to 1 percent are assessed. The IDA
cannot lend when private caepital is available on reasonable terms.

(5) 1Inter-American Development Bank (ADB). This, as its name
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indicates, is a regional institution. The United States and all Latin
American countries except Cuba are members. Loans may be granted fer
10 to 20 years in Mordinary® operations and for 10 to 50 years in
#gpecial® operations. Depeﬁding on the situation, irrigation projects
hay qualiﬂy as a special operation. Currently, interest rates of 5 3/k
percent are charged for "ordinary operations® and about 4 percent for
®special operations", repayable in currency of the borrower. IADB lends
to both governments'and private enterprise; procurement must normally be
in member countries,

IADB also administers, on behalf of the United States, the Social
Progress Trust Fund. Its projects are mainly for economic overhead and
social development, water supply, seweraze, housing, and land settlement
and reform programs. Periods of maturity range from 15 to 30 years with
interest rates of 1% percent to 2 3/ percent, payable in local currency

plus a 3/4 to 1 percent per annum service charge, payable in dollars.

Sumnary Statement

Considerable differences in procedures and practices to evaluate
projects among the various agencies are apparent. It is obvious that
the fate of a particular project may be determined by use of techniques
acceptable to one azency but not another, The divergencies are due,
in the main, to differences in assumptions regarding secondary benefits,
interest rates, prices, salvage values, taxes and time periods. The
benefit-cost ratios computed by techniques of different agencies for the
same project obviously would not be comparable nor would they mean the

same thing. The interpretation of these ratios would be even more



69
contorted if they réferred to different projects.

Differences in financial requirements among the various financing
agencies are also considerable. A particular project may be financially
feasible under terms of one agency but not another. The various financing
agencies have distinctive purposes and spheres of activity which tend to
supplement and complement each other; however, it is possible for a partic-
ular project to qualify for financing from several agencies. Seldom do
the project investigators know the exact source of financing prior to
conducting the feasibility study. Consequently, various assumptions re-
garding interest rates, time period, salvage value, etc. must be made
which frequently do not conform to the requirements of a particular agency
from which the loan is requested. This adds to variations in the results
of feasibility studies and is a major source of contention to the project
investigators.

It may be concluded that if benefit-cost analysis is to provide
meaningful comparative guides for decision making, evaluation practices
need to be uniformly apprlied. Uniform standards across all projects and
functions may not always be practical but would facilitate within and
between a:ency reviews as well as public investment comparisons. While
each of the agencies may firmly believe their own financing requirements
and regulations are sound, there is no apparent reason for large differ-
ences for similar type projects. It is left for Chapter IV, the more
rigorous and complete discussion of the implications of differences in
evaluation practices, alternative recommendations, considerations, and
development of a consistent set of criteria and evaluation procedures

for economic evaluation of projects in under developed countries,



CHAPTER IV

CONCEPTUAYL FRANEWCRK FOR
EVALUATION OF WATER RESCURCES PROJECTS

The Criterion

The evaluation of a water resource project is simply an attempt to
determine all the beneficial effects to be expected, wherever they may
arise, and conversely to consider all the nonbeneficial aspects. To
systematically compare the many diverse services and costs connected with
a project one must attach monetary values; that is, to attempt to assess
in money the value to a nation of services produced and resources used,
Hence, we may consider cenefits analogous to the gross sales or receipts
of a private business and commodities given up by a Nation in lieu of
project services. The manner of comparing these two values is the criter-
ion of evaluation, and if the benefits to whomsoever they may accrue are
in excess of the estimated costs the project is economically justified.

The presently accepted format for economic analysis of investment
in water resource development is the benefit-cost analysis. But the broad
phrasing of the sole criterion for project evaluation of %if the benefits
to whomsoever they accrue are in the escess of the estimaied costs® can
lead to several interpretations of the manner in which the overall criter-
ion for project justification can be applied in addition to the conven-
tional benefit-cost ratio.

Assuming an evaluation of intangibles is avoided, it may be more
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desirable to summarize a project in terms of the net tangible benefits an-
ticipated; i.e., total tangible benefits minus total costs, or in terms of
the rate of return on invested capital, which is simply the ratioc of annual
tangible benefits minus arnual operating costs to the invested capital,
If it is desirable to rank projects such that they will be undertaken
in the optimal order, it is clear that the net benefit criterion will
prove unsatisfactory since it gives no consideration to costs. The pro=
Jject with the greatest net tangible benefits may have the greatest costs
as well, and if the same costs were distributed among several smaller
projects where the averaze net benefits per dollar of costs were higher,
the net benefits from the set of smaller projects will be larger and
consequently more socially desirable. Kanking by the rate of return
criterion ensures that the present value (all future benefits and costs
discounted back to current values) of available resources is maximized;
that is, no substitution in the order cf projects could improve the
present value of current resources. The project with the highest rate
of return on invested caoital would te placed first in the ordering.

On the other hand, the benefit-cost ratio criterion tends to maximize
the returns on all costs, not just the capital costs. For a given set
of projects, the ranking accorded by the rate of return criterion is,
in general, different from benefit-cost; the difference being due to the
differences in the amount of capital relative to other inputs. The bene=
fit=-cost criterion is hiased towards projects where the amount of capital
costs to operating costs i1s higher., This is because the higher the capital
costs relative to a given sum of net benefits the lower the rate of return
whereas the sum of all costs (capital and operating) is constant in the

benefit-cost analysis,






-T2

Maximization of the present value of currently available resources
is recognized as the optimal means of allocating these resources among
cempeting users, one use being investment for future incomej if present
value is maximized, there exists no way of reallocating the resources
currently available such that the welfare of the society can be improved
in goods and services (for given relative prices and income distribution).
However, it has been argued that if capital rationing exists, the benefit-
cost ratio criterion becomes the optimum solution.1 The argument is that
the government behaves as if it were subject to capital rationing; that
is, it cannot obtain all of the capital at the going rate of interest
which it can profitably invest. Given this restraint, one considers not
only specific merits of a project but also the extent to which it will
jeopardize future projects by consuming funds for operating costs which
therefore cannot be invested. The capital rationing case may be strong-
est if one assumes a fixed budget for water resources development over
time,? which will eventually be totally exhausted by operating costs,

leaving no funds for investment, resardless of the attractiveness of the

1otto Eckstein, Water Resource Development, Harvard University Press,
Cambridge, 1958, Chapter III.

2This situation is representative of conditions in most less
developed countries where 3 or 5 year development plans call for expen-
diture of fixed sums of national budgets,
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project.3 Therefore, benefit-cost analysis which favors projects
characterized by low operating costs will be superior to the rate of
return criterion as the former aims to maximize total benefits on all
expenditures on water resources, both present and future. If it is, in
fact, necessary to rank the projects (which implies capital rationing)
the benefit-cost ratio analysis is desirable,

If water resource investments are not restrained by capital
rationing, the choice between the alternative criteria becomes an
academic question. Application of either criterion can satisfy the
legal requirement that benefits exceed costs, and the only question is
the economic feasibility of a project; no ranking is required. Further-—
more, any project which has a benefit-cost ratio of unity or greater,
evaluated at the relevant interest rate, will have a rate of return
equal to or greater than that rate of interest. The proof of this

followss

3There is an implied assumption in this argument that needs em=-
phasis. If benefit-cost ratio analysis is to maximize the return
on total govermment expenditure, it can do so only if the relevant
interest rate does not change over time., Suppose that the interest
rate relevant to the project is five percent; that is the rate used
to determine the capital intensity of a project, given the trans-
formation function between capital goods and operating goods and
relative prices of those goods. Since the procedure outlined by
Eckstein maximizes the rate of return on all expenditures in water
resources, it assumes that the interest rate relevant for transforma-
tion between future capital goods and future operating goods will also
be five percent, in this example. Whereas with the present value method
we allocate only current goods, with the current interest rate; the
benefit-cost ratio method essentially allocates future goods (between
capital and non-capital uses) by the current interest rate. The same
assumption is also implicit concerning relative prices of capital and
non-capital goods; they will be the same in the future as today. Neither
of these assumptions are necessary to the present value analysis.
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Let K equal capital costs, Bt and Cy equal benefits and operating
costs, respectively, in year t, and r equal the interest rate. The present

value of the benefit stream is T
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T
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the present value of costs is

the benefit-cost ratio is T

= e

T
K4 =_ ¢
t=0 TI #r)t, which is unchanged

if converted to annual equivalents. If the ratio equals unity, then

T T
= Bt, = K+ =__ Ct
0o T+ t=0 T+t

If the rate of return is also equal to r, then T
= Bt = C =K
t=0 T+ rst

By rearranging terms, we see that:
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and T T
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Hence, the two criteria converge and any project admissible by the
requirement that the benefit-cost ratio be unity or greater will also be
admissible by the parallel requirement that the rate of return be equal
or greater than the interest rate used. Thus, if capital rationing is

not a reality, the importance of this criterion is vastly reduced; other
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considerations must dictate the actual method selected.

In the United States, there is fairly clear evidence that Congress
has been willing to appropriate funds for projects of a very marginal
nature and it is not unlikely that funds are available for projects not
econonically justified.u This is true also of the agencies which finance
projects in less develcped countries, and of the governments of the less
developed countries in cases where they have provided their own financing.5
Several projects in West Pakistan and in Uruguay have been built in advance
of economic feasibility studies. The bases for justification in these
instances were to promote national unity by "doing something®" for isolated
areas and for other humanitarian purposes,

If we can expect Congress, international financing and other govern-
ments to continue to authorize and appropriate funds to all justified
projects, it matters but little whether we use the benefit-cost ratio or
the rate of return method, either can be designed for simple interpreta-
tion, The straight-forward rate of return method (where the discount

rate which equates the present value of net benefits to capital costs,

LFor instance, data on 13 existing projects by the Corps of Engineers
showed benefit-cost ratios varying from 1.07 to 3.17 (Appendix Table 2),
Only one benefit-cost ratio was in excess of 3, and five were less than
1.25, Similar data on projects by the Bureau of Keclamation and Soil Con-
servation Service show numerous cascs where funds have been appropriated
with benefit-cost ratios of less than 1l.l. Considering also that benefits
are overestimated on these projects, as argued later, because of unduly
low interest rates, the correction for which would further reduce the
benefit-cost ratio of projects already executed, raises question that the
assumption of capital rationing is realistice.

5As stated by officials of the IBRD and USAID, funds have been ad-
vanced for projects which they felt were of a very marginal nature;
i.e. benefit-cost ratios of barely 1.0.
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2lso a present value) does have the advantage that the computed rate of
return is the maxirum interest rate which leaves the project barely

justified. The formla would be:

m
- Bt = C = K given B, Ct, and K solve for r.
t = Zi + rEt

This method would satisfy criteria of all international financing
arencies. Regardless of the interest rate charged by each azency at the
tirme of the loan or if the rate changes between the time of evaluation
and actual decisions, no additional calculations are required to bring
the analysis up-to-date. Further, no adjustments in criteria are needed
regardless of the agencies from which loans are sought. On the other hand,
the ratio of the net discounted benefits to the capital cost is convenient
in that, like the benefit-cost ratio, any rates of unity or higher just-
ifies the project (at the assumed interest rate).7 The merits of both
alternatives can be ccmbined if that ratio is computed for several inter-
est rates in the expected range of the relevant rate at the time of the
decision-making. This is recormended as the most desirable method of
surmarizing the merits of a given project for subsequent financing from
several alternative agencies each with different rates of interest and

other criteria,

THere the formulation suggested is the ratio of the value of the
net benefits discounted by the accepted interest rate to the value of

the capital investment. T This ratio is greater than
& By = C
t = !i + rit
X

ore only 1f the net benefits are positive,
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Care must be made in interpolation of the rate of return for project
design. Different rates of return are likely to characterize varying
sizes of a project. It would be erronecus to attempt to design the project
to maximize the rate of return unless that rate coincides with the relevant
interest rate. Failing to expand the prcject beyond the point of maximum
rate of return, if greater than the interest rate, results in additional
investment foregone even though that increment will earn a return higher
than the alternative use of the capital (as reflected in the interest rate),
The project should te designed to equate the rate of return on the last
increment of investment to the interest rate. Any increment to the project
where net discounted benefits exceed costs is a superior use of resources

than is presumably available elsewhere.

The Economics 2£ Benefits

The benefits of any water resources project are a result of the pre-
sumed lower price and the increased consumption to the project outpute
Thig is evident from the well established theory that the quantity deman-
ded of any particular good or service increases as the price declines,
other things equal. Abstractly, these benefits can be rigorously defined
and in most cases quite closely approximated in actual practice for water
resource projects. In order to do so, however, it is necessary to intro-
duce the concept of consumer surplus. |

Let us take & hypothetical demand function relating the quantity of
X that will be purchased in the market and the price of that commodity.
This function may be depicted as Dx in Figure I. For lower relative

prices of Xj, larger quantities are purchased and consumed,
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Price Pxp \\\\\\‘\\\\>k Px,
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Unit

Pxy |C A Px3

Dx
D
Xy
Quantity X

Fipure I

The consumer satisfactions will be maximized at a quantity equal to X;
for the price le. Relative to prices of other goods, the satisfactions
from the last unit of X are just sufficient to offset the losses in
satisfaction offered by not expending that amount on other goods. For
amounts of X greater than X;, the satisfactions of the marginal unit
decline relative to those of other goods, and conversely for smaller
amounts. The amounts of X between zero and X; are extra-marginal

units, and satisfaction offered by each is greater than the satisfaction
that could have been obtained by the marginal amounts of other goods
foregone. A smaller quantity will be consumed if the relative price of
X was Pxp, or higher than Pxj. The difference between the price line,
Px1, and the demand schedule, Lx, represents the consumer surplus

gained by the individual because he is able to buy and consume varying
quantities of X, If, on the other hand, he were offered the opportunity
of buying X; or none at all of X, he wouvld be willing to pay a price higher
than Px; per unit. This is true because the sum of the satisfactions

foregone by consuming no X (total value equivalent to the area bounded
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by ABCOD) is greater than the satisfactions realized by consuming other
goods, equal to the area ACOD. The consumer surplus, then, is the area
ABC, and is equal to the difference between the maximum amount the
individual would pay for the quantity Xy where he must take all or none
of it, and the amount he will pay if the price is equal to le.

The effect on consumer surplus of a reduction in price of commodity
X is illustrated in Figure 2., If the price goes from Pxp to Px; the

quantity demanded increases from X, to X;. Total satisfactions from

B

Price Px c A
Per 2
Unit \

le D E F

X
2 1
Quantity X
Figure 2

consuming X increases from ABCDOX3E to FABCDOX;, or by the area repre-
sented by FAEX5X;. However, consumption of other goods increased by
the area ACDE, and has been reduced by the area FEX3Xy. Therefore,

the net gain in consumer surplus is the area ACDEF. If, for example,
Px, represents the cost of producing electrical power by the cheapest
alternative and Pxy is the cost of hydroelectric power supply, in terms
of consumer surplus, the net benefit of the power is the area ACDEF and
is equal to the price differential times the quantity that would be

consumed at the higher price. The gross benefit is the net benefit plus
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the cost of producing the power or the area ODEFXj.

The 1line Px, is a cost line if it represents the cost of the
resources required to produce a unit of power, and this cost is positive
only because there are competing uses for these resources. If the power
is produced, it follows that output of other commodities must be reduced,
or fail to grow as fast as they otherwise would, and the height of the
cost 1line, Pxy, represents the value foregone in terms of these other
comodities. No concept of cost other than that of alternative foregone
elsewhere has any economic meaning, for if no alternatives are restricted,
the resources employed must be abundant and free, and hence are not
economic goods,

In Figure 2, if we let Px; represent the cost per unit of Federal
power, for example, in terms of other goods or services given up, and
Px, the same for the private steam power alternative. There will be
net benefits to the power project, only if the resources required to
produce a given amount of power via the project have a lower total
alternative value to society than to the resources required for the
private alternative source of power. The cost function summarizes con-
ditions of supply in that it indicates the value to society of what has
to be given up in order to have more of a specific good, while the demand
function reveals what people are willing to sacrifice in terms of other
goods and services, in order to consume that specific good. The area
between the two functions represents the excess over what they are
willing to give up and what they are required to give up, or consumer
surplus,

The pertinent question is how well, in practice, is one able to



S

&

2

%4

Py

2 eus

n,
8



<81~

measure benefits as increments of consumer surplus. The alternative
cost approach is widely used in evaluations of hydroelectric power,
navigations, and municipal and industrial water supplies. This
approach will be a fair aporoximation of gross benefits (consumer
surplus), if the demand function, relative to quantity demand, is in-
elastic, If the demand is inelastic the relative chanve in quantity is
less than the relative change in price and, therefore, the error is
minor. Alternative cost will be a fair approximation of gross consumer
surplus also if the differences in project and alternative source costs
are relatively small., It is only an approximation because no allowance
is made for the differences in gquantities demanded under the true con-
ditions of project supply and alternative supply.

It is common procedure in evaluating projects to predict the quantity
of the good or services that will be demanded and apply both project and
alternative supply prices to this single quantity. This is illustrated

in Figure 3. The cost of the alternative scurce is considered to be the

Price Pxy D c B
Per _ T
Unit L
Pxp . E F A
! ! T~ox
L z 1
0 G X2
Quantity X
Figure 3

area CGXpA=CDE, while that of the Federal hydroelectric power plant
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would be OGXp,AFE, with ASCDEF being the net benefit. This procedure
results in net benefits being overestimated by the area ABC. The correct
net benefit (consumer surplus increment) is the area ACDEF. If, however,
Dx is very inelastic so that X, = X3, relative to X3, is very small com-
pared with Pxj - Px,, relative to Pxj, the overstatement will be rela-
tively small. Likewise, the larger is X5, given the differences in costs,
or the smaller the differences in costs, given Xp, the smaller the per-
centage error will be,

Two distinct situations must be distinguished in using the alterna-
tive cost approach to estimate benefits. First, where the project product
is used as an input to the production of a final product and the price
of that product is not affected by the project. This situation may
characterize irrigation, especially in the United States, where the effect
on the price of the agricultural products by the increased output of the
project land is negligible., In this situation, it may be assumed that
the benefit of the project function will be capitalized into some factor
specific to the project area, Second, we can assume that the final product
is produced by the project, and that the price of the project product will
be less than the alternative product. Hydroelectric power, in some cases,
and recreational facilities are examples of this type of product. How~
ever, these benefits are not necessarily easily identifiable in terms of
capitalization into some fixed factor,

Apvlication of Economic Concepts
in Determining ProJect Eenefits

The alternative cost approach is a reasonable approximation of the
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gein in consumer surplus and, therefore, an acceptable method for eval-
uation of power, and municipal and industrial water supply projects.

The alternative costs for these water uses will not be drastically differ-
ent from the project cost of each function, Conceptually, at least, the
alternative cost approach can also be applied to the determination of
benefits derived from flood control, irrigation and recreational facili-
tiese

¥lood Control

The relevant alternative cost for flood control is the cost of pro-
ducing the services of the land in areas other than on the flood plain.
These services may range from providing sites for residential housing
and factories to agricultural productione

Let us consider a case where a change in land use occurs as a result
of flood protection. If the installation of flood control makes possible
the shifting of waste land into higher value urban or agricultural uses,
the benefits are reflected in increased rents or land values. The flood
control is essentially an investment on the land which increases its
productivity for higher value uses., Since the area of land in the flood
plain is fixed, the returns to the flood control investment will be
capitalized into that factor.

The case where flood control involves no change in land use, but
will result in reduced annual damage is quite similar., An example of
this is a city partially located in the flood plain. The costs of pro-
ducing the services offered by the land in the flood plain cannot be
greater than alternative sources of those services elsewhere. Frequent

flooding, which increases the cost of residential housing will result in
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lower land values in the flood vlain, so that the total cost is con-
sistent with the cheapest alternative. Reduction of the flooding will
increase the rents to the flooded lands, as it reduces the other costs
of production but not the cost from alternative sources. Because land
is a fixed factor it is able to capture the benefits accruing from flood
control. The non-rent costs of production are reduced, relative to costs
from alternative sources, and this differential is capitalized into the
land and is reflected in the increased rental value of the flooded land.
In the case of no change in land use, the entire increment to land rents
represent anmial benefits to flocd control.8

Benefits both from reducticn in damage and changed land use will
be reflected in chanzes in the value (or rent) of land in the flood
plain as a result of flood protection. Care must be exercised, however,
not to include the return to additional investments made on the land
which may become feasible cnce flocod protection is available. For in-
stance, if the flood plain had nc use before the flood control protection,
but became a residential area thereafter, only the increase in the site
valuve would be admissable as a benefit. The increase in value attribu-
table to construction of housing, street, ete., would presumably have

taken place elsewhere had the project not been executed, and therefore,

8Prices of factors other than land and fixed investment in land
will be determined independently of reclamation investment since these
factors are sufficiently mobile to have prices determined outside the
agricultural sector. The mobility assumption with respect to pricing
of non land factors implies that the returns from reclamation will
either be capitalized into land value or paid in the form of construc-
tion charges assessed agzainst the use of irrigation water and uses
of the land protected from flooding.
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is not a flood contrcl benefit of the project,
Irrigation

Irrigation is similar to flood control in that it is essentially
an investment specific to a given tract of land and the benefits of the
project will be reflected as increases in the carital value of that land,
It is essential here also that the return to nonproject investments be
excluded,

It is customary in evaluating potential projects to estimate the
"repayment capacity™ of the water user for the cost of the investment
in irrigation. This would be a good measure of the benefit of the proe
Ject, representing the whole of the value of the water to the user, if
it included the entire increase in net income (apart from return to non-
project investment), This value is derived by determining the maximum
amount the farmer cculd pay for a given amount of water for each soil
type on his farm. If this is properly done, the amount represents the
entire area under the demand curve for water, and if it were actually
collected from the farmer in return for water, his net income would be
no higher than before irrigation.

Thus, repayment capacity calculations offer a method of estimating
the total consumer surplus available for given amounts of water. However,
since different prices are charged for the same product, price discriminae
tion is implicit in the calculations, and it is necessary that price
discrimination be used also in the actual allocation of the water., But
if the farm consists of several scil types with different productivities,
and if the water is sold at a single price, the result will be that the

farmer will choose to use less water than is expected, and repayment will



namal
e
Wl

a#é\

Ans,
Vel




-86-

fall short of expectations. This is because, at the single price of

water, some of his land is of sufficiently low productivity that it is
not feasible to irrizate it; whereas the repayment capacity and hence
the price of the water assumes a declining schedule of water value.
The maximum repayment, then, should be a good estiimate of the
benefits attached to irrigation development, but are very likely to be

optimistic of estimates of revenue to be actually received from the water

users if the water is sold at a single price per farm.

Recreation
Recreation facilities provided by a water resource project fall

into a category of benefits of a final product nature. Any benefits

attributed to this function must be a result of the price of the project

output being less than that of the alternatives. The difference in costs

of +the project product and the alternative must be known to estimate

these benefits. The area bounded by these curves and the demand curve

fox the product will be equal to the benefits, in terms of consumer sur-
plus, of this function of the project. There are difficulties in estimat-
ingr these two prices or costs, even though it is possible to determine
the increase in use. Assuming a linear demand function, the benefit would
be e©qual to one-half the increased use of recreational facilities times
the reduction in cost (this is strictly true only if utilization was

Z€ 1o before the project).
The way to approximate these benefits without having explicit

kl"’":Zwlwledge of prices is suzrested. If there is a real reducticn in the
COst o obtaining recreation by the project, it will be worth an amount

e
A to that reduction in order to use the nearby project reservoir
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rather than go elsewhere for an alternative body of water. That is,

one will pay a rent in order to use the reservoir. If there is com=

petition for the exclusive use of the water, (e.g., frontages sold on
the open market), one will be willing to pay an amount for the frontage
equal to the cost reduction to him of not having to go elsewhere. The

rent on a particular frontage will depend upon the extent to which other

costs are less there than for the alternative, whether the alternative

be on the same reservoir or on another lake. Frontage which is able

to earn no rent will have no benefits, as the absence of rent indicates
that it has no advantage over alternatives; people are indifferent
between using that frontage or going glsewhere.

Rents earned by frontage property, then, are a reasonable estimate

of +the benefits to the recreational aspect of a project, however,
A rough approximation

estimation of these rents is not an easy task.
A

may~ be made by determining frontage values of similar reservoirs.
MO x-e gophisticated approach would be to take into account the effect

of Qifferences in population, income, availability of substitutes, and
q-uality of the reservoir on the price of the frontage in a cross sectional

aIl&].ySiSo
No evaluation method based upon benefits being equal to alternative

COs t.5 can be accepted unless identical treatment is given to interest
N taxes foregone for both the project and the private alternative,
Tha-'b is, the government project should not be given a preferred status
"ith respect to these items, If the alternative is privately financed,

the Yesources it would utilize would essentially be producing two pro-

e ts, For example, in the hydroelectric power case, the private
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alternative will produce power as well as government services in the
The public project will pay negligible taxes;

form of tax payments.
Unless tax pay-

hence its output is, for practical purposes, all power.
ments foregone are included as a cost of the project, or taxes are re-
moved from the cost of the alternative, we will be comparing dissimilar
items, and the analysis will be biased in favor of the public projecte.
Al ternatively, if the costs of the alternative are to be reduced by taxes

to put it on a basis comparable to the non-paying Federal project, all

tasxes should be removed., Likewise, treatment of interest costs must be
comparable for the project ard the alternative., The effect on evaluation

of projects, using different interest rates is treated in detail in the

nexxt section.

Critique of Secondary Benefits

The concept of primary benefits accruing to a water resource pro-
Ject is generally obvious, even though their exact nature and the proper

Me thod of measuring them may be difficult to ascertain. Likewise, it is

©Qraally obvious that secondary activities in the area of the project will

usl.mally be stimulated and expanded as a result of the primary resource

develobment..
The extent of the Marea" cannot be precisely determined, for it is

Pos sible for the effects of the project to _e felt throughout the whole
ecohom. If we assume that these secondary effects can be identified
the questicn, then, becomes whether there is anything inherent in this
a(ld:ltional commercial and industrial activity, such that the welfare of

a ™M ation is increased in this particular use of project rescurces. If
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so, then it is clearly desirable to include some measure of this bene-

ficial aspect in determining whether to proceed with the project. Cone=

versely, if these secondary aspects are undesirable, there is less reason

to adopt the project, The argument to this point is essentially that

if net secondary benefits to the economy do exist, they should be eval-

uated as carefully and precisely as primary benefits. Granted their

existence, they are just as real and important to the evaluation of the
project as other benefits and they should not be viewed ambiguously,

as a class of benefits for which only partial consideration be granted.

Secondary Benefits - Practical and Analytical View

The general view of secondary benefits has been to consider their
net value; that is, the gross secondary benefits have to be offset by
Secondary cost, the exact composition being somewhat in dispute. There

are certain implication of this point of view relative to benefit-cost

ra+tios which have not been clear, and has not been used correctly in

Mayryyy project evaluations,
If the particular value of a benefit-cost ratioc has any relevance

©ther than whether it is greater than unity, the manner in which second-

&Y penefits are included in the calculations can lead to different

For example, assume that the following estimates are determined

results.
foxr ; water resources projects
Anmial primary benefits $150,00
Annual primary costs 100,00
B/C ratio 1.50
Annmual secondary benefits 100.00
Annual secondary costs 75,00
B/C ratio (Secondaries only) 1.33
25,00

Net annual secondary benefits
v dis seen that the benefit-cost ratio on the basis of primary benefits



and costs is 1l.5. If net secondary benefits are added to primary
benefits, the ratio becomes:

150 4 25 = 1.75
100

Calculating in this manner must increase the benefit-cost ratio as long
as there are net secondary benefits -~ the opposite is true if there
are net secondary costs.

If the ratio is calculated by adding the gross secondary figures
to the primary benefits and costs the ratio is:

150 + 100 = 1,),3
00+ 715

Here the ratio is reduced from the original 1.5 and is much less than
(1.)3 to 1.75) using simply net secondary benefits in the ratio. In
general, where the ratio of secondary benefits to secondary costs is less
than the ratio of the primary estimates, then the composite ratio will
be Jess than the latter and marked by less than the ratio using only net
Secondary benefits. The extent of this divergence will depend on the
S3ize of the secondary estimates relative to primary benefits and costse
Foxr example, let the secondary benefits and costs be three times as

l&rge as before, then, the figure would be:

Annual primary benefits $150.00
Anmial primary costs 100,00

B/C ratio 1.50
Annual secondary benefits 300,00
Annual secondary costs 225,00

B/C ratio (Secondaries only) 1.33
Net secondary benefits 75,00

Caqy <ulating the benefit-cost ratios we get the following resultss

Primary benefits only 150 = 5o
100
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Adding net secondary benefits 150 4 300 o 3 38
m* )

Two important points are noted. First, by increasing the relative
size of secondary benefits and costs, the composite ratio for the pro-
ject is reduced from 1l.43 to 1l.38. Second, just adding net secondary
benefits to primary benefits the ratio increases to 2.25 from the pre-
vious 1.75.

It is argued here that the logical procedure is to add the additional
benefits and costs to primary benefits and costs, respectively, before
calculating the ratio., The results of not doing so is obvious. If pro-
Jects with identical total benefits and costs, but with a different
division between primaries and secondaries, were being analyzed, the
project with the relatively greater secondaries would produce the greater
ratio where net secondary benefits are added to primary benefits. It
would be ridiculous to give a higher rating to one project when it has
the same overall effect on the economy,

The difficulty in this approach of secondary benefits lies in
estimating the secondary costs. The question is what allowance should
be made for the net secondary benefits which would have been realized
if the project resources had been used elsewhere. That is, if the project
was not undertaken, we can assume that the resources intended for it
would be used elsewhere in the economy, and be expected to generate pri-
mary and secondary benefits in these alternative employments. Hence, the
use of resources in a particular project means that the possible alter-
native benefits are given up -= the cost of the project in a real sense

is the value of these foregone benefits,
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It is sometimes assumed that the value of all foregone benefits
are included in the market price of the project rescurce and hence,
only the costs of resources in the secondary activities need be con-
sidered. In other words, no allowance need ve made for the foregone
secondary benefits which would arise from the alternative use of the
project alternatives. But, suppose the situation is reversed, what
would be the price required of the alternative investment to bid these
resources away from the project? Clearly, this would be determined by
the value of the goods and services rendered by the project resources;
essentially the gross primary benefits of the project. The pricing
process is reversible, and so it would be inconsistent to claim that
the market price includes the value of secondary benefits. The value
of goods and services is determined by demand and supply within their
relevant market,

Secondary Benefits From Project in Less Developed Countries

The usual explanation of how secondary benefits arise is that
otherwise unemployed resources will bte used or some resources will be
utilized zore efficiently. But under conditions of full or near full
employment of resources, there is no evidence or presumption that this
problem is more crucial than in the area from which project resources
are drawn. That is, we do not know how inefficiently employed resources
are distributed throughout the economy, if in fact such a situation
does exist. Consequently, in this situation it is recommended that
secondary benefits not be included in the evaluation to determine whether
or not a project should be built,

The question of chronic unemployed resources, such as is the usual



=03=
case in less developed countries, is somewhat clearer. Here, the
unemployed resources are less mobile and cannot be absorbed elsewhere
over time and other public policies and programs are less appropriate
and efficient, The scope for economic development is limited by the
pressures for consumption and, hence, by the difficulties of providing
resources for investment, by institutional framework, and by lack of
skills. The unemployment or under-employment is persistent and food
shortages and low levels of living are the usual case,

It is contended that the secondary effects of water resource
projects are relatively more important in less developed countries than,
for example, in the United States, A brief discussion of the principle
concepts involved follows.

Most of the economic writings on the theory of resource develop-
ment argue that investments in developmental projects such as water ,
regsource programs are of the nature of autonomous investments with
powerful induced investment potentials. That is, the original invest-
ment in putting water on the land is only the beginning of the total
investment process. Houses and farm buildings must be constructed,
roads and railroad facilities must be extended into the area, additional
processing plants and marketing facilities are needed, etc. and the
full impact of such developments results in a total investment of many
times the original one, However, the degree of induced investment
which would accrue to the general economy from autonomous investments
in water resource projects are greatly influenced by the true shape of
the investment program and the conditions of the economy. Under certain

conditions the investment may be highly beneficial but, under other
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conditions it may be positively harmful. This is because all autonomous
investment has within itself an element of development and an element of
competition as it affects the entire economy.

If the competitive influences are the more pronounced the result
of the investment will be deflationary in its effect. If the competitive
influence is less pronounced than the developmental elements, the effect
of the investment on the economy as a whole will be inflationary.
Whether the deflationary effect of a sudden increase in production un-
accompanied by a large autonomous investment is beneficial or not depends
upon the conditions of the economy at the time the production increase
occurs. If a sudden increase in production occurs at a time when auto-
nomous investment is weak or even decreasing, the increase in production
and accompanying decline in prices will lead to a decrease in national
income, and will even worsen an otherwise weak position of the economy,

It is contended here that water resource projects in less developed
countries would, in most instances, have maximum beneficial influences
on economic development of the economy. The initial investment occurs
usually under conditions of widespread underemployment and low utili=-
zation of resources. In the construction operation itself serious
Ccompetitive effects are not as likely to be experienced by the economy,
Labor is put to work which otherwise would be unemployed and new skills
are learned in constructing and operating projects that would otherwise
Tremain unskilled. Resources are used which otherwise would go unused,
The multiplier and accelerator effects of the investment will raise
€mployment and incomes generally without serious detriment to any

Particular sector of the economy. Finally, new production occurs where
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there is a scarcity of azricultural commodities so that the effect
will keep prices from becoming inflationary,.

Under these favorable conditions, which are met, for the most part,
in less developed countries, the benefits of irrigation and other water
uses are maximized, Because of these conditions it is contended that
greater consideration to secondary benefits from water resource projects
in less developed countries is warranted, and should be included in pro-
Ject evaluations, This would justify government subsidization of feas-
ible resource projects which are not financially feasible because of
incapacities of subsistence type agriculture and inabilities of peasant
farmers to assume responsibility for reimbursement of project costs
within the limits specified by international financing institutions,.

Interest Rate Considerations,
Implications and Recommendations

The interest rate, as a cost of capital, used in investment decisions
reflects the preference of lenders for current over future consumption,lo
the alternative uses of the resources, and risk premium to cover varia-
bility of expected returns inherent to an investment. It fulfills two

Primary and related roles in project evaluation, first, it distinguishes

among projects, with respect to the time shape of the costs and benefits

and the level of those benefits relative to capital inputs. Secondly,

10This is the concept of time preference which is defined by the
Teaction of an individual of perpetual life (and income stream) to a zero
interest rate. If that person has zero time preference, he will consume
the same amount each period, that amount being equal to his average income,
With positive time preference, he would borrow so as to consume more;
With negative time preference he would save,
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within one project, the rate of interest, together with the prices of
capital and operating goods and the transformation function by which
we can technically substitute one for the other, determines the level
of capital intensity.

It was pointed out previously while the benefit-cost analysis
allows the interest rate to allocate between capital and non-capital
expenditures within a project, it favors capital intensive projects
relative to a rate of return analysis. The result is similar to a sit-
uation where one rate is used for decisions internal to the project,
but another and effectively lower rate for choosing among projects.

Opinion among authorities on the correct interest rate is divided.
Current practices in the United States in terms of the choice of interest
rates for project evaluation is intended to approximate the borrowing
rate on long term loans. That rate, by its very nature, contains no
risk premium, as lending to the Government is riskless, apart from
risks of changes in the price level., As one authority indicated, the
Government through its power of taxation, has unlimited claim to the
resources of the society and in effect guarantees each loan with these
Tesources,!l Therefore , if the Government borrowing rate represents the
Value of these resources in alternative and riskless uses, it is an in-
Sufficient rate for application to a project where risk is not negligible.

The same principles and arguments apply whether we are comparing differ-

Lprnold Harberger, Papers of Joint Economic Committees, "Federal
Expenditure Policy for Economic Growth and Stability¥, U.3. Government
Printing 0ffice, Washington, 1957, p. 239
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ences in rates between the United States Government and the private
markets or between different international financing azencies for pro-
jects in less developed countries.

One authority argues that the correct interest rate is the "social
rate of time preference® of taxpayers.12 He assumes that purchasers of
Government bonds are not financing water resource development, and thus
it is the taxpayers' rate of time preference (estimated to be between
S and 6 percent) which represents the real social cost of capital for
this use. However, it would be most difficult to determine who is
financing water resource projects, whether domestic or foreign. One
could argue that tax proceeds are used partially to retire Government
debt, and pay interest thereon, and that proceeds of bond sales finance

water resource development, the implication being that the bond rate

(plus risk premium) is the relevant one for these projects. This

120tto Eckstein, Water Resource Development, Harvard University
Press, Cambridge, 1958, Chapter I1l. While Eckstein believes the
Social time preference rate of taxpayers in the U.S. to be 5 to 6 per-
cent, he feels that this rate is unduly high for Government investment
because; (a) a lower rate is relevant for Government than for private
decisions; (b) Government investment is at a disadvantage relative to
Drivate investment, since no depreciation allowances are available on
the former; and (c) private decisions are biased towards relatively
Short-lived investments. He offers these arguments as a rational
for a compromise utilizing a relatively low interest rate but adding
the requirement that the benefit-cost ratios be well in excess of unity.
This is questioned because if imposed, this scheme would clearly cause
an increased distortion within projects as compared to among them.
Iunternally, the inputs of a project would be determined by the 5 or 6
DPercent interest rate, while a lower rate would be implicit in choosing
Among projects. It is contended that if a lower interest rate is called
Tor, it should not be nullified by requiring a high benefit-cost ratio
Which at the same time distracts the project choice relative to the input
Tequirements. If the 5 or 6 percent were the correct one, it should be
applied unequivocally. Therefore, this compromise does not appear to
be acceptable,
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argument is equally difficult to maintain. It is argued here that the
long term Government borrowing rate in the United States represents
the value of resources in riskless uses elsewhere in the economy and
thus is clearly the rate to be used in drawing resources from these
use3, after taking risk into account.

Effect 22 Different Interest Rates

The agencies that analyze various aspects of water resource projects
in the United States, and international finaneing agencies use different
interest ratss, the particular rate depending upon the agency and the
individual project in question. Changes in the interest rate for
analysis by benefit-cost ratios and by rates of return have significant
implication for evaluation of projects.

An increase in the interest rate used in evaluation of a project
has the internal effect of lowering the capital intensity of that project,
the extent depending uvpon the transformation function of that project.

In general, a rise in the interest rate will be accompanied by substitu-

tion within the project towards lower capital intensity, assuming that in
the real world we have a condition existing between fixed proportions and
perfect substitutability,ls

With respect to whether benefit-cost ratio or rate of return
@nalysis is used for project evaluation, the effects internal to the

Droject of changes in the interest rate are the same. This may be

13That is, assuming that this condition is more usual than having
fixed proportions at cne extreme, where the capital intensity is not
Altered; and, at the other extreme, where operating goods and capital
goods are perfect substitutes and a range of interest rates over which
there will be no change in capital intensity, but beyond a certain point
Where capital is completely replaced with operating goods.
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demonstrated as follows: If we let B equal annual equivalent benefits;
O equal annual operating costs, K equal capital investment and a; X
equal anmal interest and amortization costs, we have B/C =B/ (O + a47K)
for benefit-cost ratio. The denominator will be minimized (the ratio
maximized), when a transfer of goods from O to K can no longer reduce
total anmal costs of achieving the level of benefits, and that point
depending on aiT,lh the relative prices of capital and operating goods,
and the transformation function between O and K. Any change in the in-
terest rate will change a;p, thus indicating a reallocation of resources
between capital goods and operating goods.

In addition, changes in the interest rate will alter the scale of
the project. Likewise, the present value of a project is maximized
when the last increment of benefit is equal to the last unit of cost
(present values). If that benefit can be had at a lower cost by trans-
fers between capital and operating costs, present value is maximized.
Therefore, the scale and input combinations of the project are altered
until the condition is satisfied. The interest rate will thus affect
both scale and combination of resources used.

Changes in the interest rate can also affect the ranking of projects
when ranked by benefit-cost ratios. If projects have about equal rates
of substitution on the relevant portion of the transformation functicn
but widely vafying degrees of cgpital intensity, their ranking by
present value analysis will be unchanged over variations in the interest

rate, while the ranking by benefit-cost ratios can be completely altered

1hAs determined by project life and the interest rate,
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(assuming scale of project is altered but little, otherwise the present
values may also be volatile and their ranking could be altered),

Consider the case of fixed proportions within the project with
respect to capital and noncapital inputs, but proportions which vary
widely among projects. Apart from scale consideraticns, the present
value of net benefits are reduced by a rise in the interest rate but the
amount of capital is unchanged. TFurther, the present value of all
projects are reduced by the same percentage, so the original ranking is
preserved (assuming similar time shapes of income stream),

Now consider a highly capital intensive project and one alsc of
the opposite nature., The benefit-cost ratios will change significantly,
relative to one another., ¥ith a rise in the interest rate, the ratio
for the capital intensive project will drop substantially, while the
ratio for the opposite type of project will bte altered but little.
Hence, their rankings cculd e easily reversed. It is conceivable
that one project with a ratio above unity at one interest rate could be
below unity at a higher rate, while a second with a ratio below that of
the first at the lower interest rate would remain justified at the
higher rate. However, as was pointed out above, the rankings serve to
aid decision making only if casital raticning exists, in which case the
benefit-cost ratio rankings are preferred,

Different Interest Rates for Benefits and Costs

The manner in which nonuniform benefit and cost streams are re-
duced to annual equivalents can have a pronounced effect upon their
Trelations. The particular level of benefits or costs arrived at in

annual equivalents, will depend upon actual benefits or costs during
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the period of analysis, the shape of the time stream of those items,
and the interest rate used. Persumably, only the interest rate can
be a variable to the particular agency or institution making the evalua-
tion since the level and shape of the benefits and costs is determined
by other factors.

It makes no difference what interest rate is used to ccnvert uni-
form streams of benefits and costs to annual equivalents. Proof of
this is as follows: Let Bt equal benefits of year t, and r equal the

interest rate employed. The present value of a stream from

T T

«cnar
Q‘f’

t=1toTis —»_ B Dividing by 1
‘To1 UL* )b tZ'1= T 7 o)t

we have the annuity which the present value of the benefits will pro-
vide T years with an interest rate of r. If By is a constant, it can
be factored out, the rest of the expression cancels, leaving annual
benefits = By = B, independent of r.

Suppose, however, the benefits accrue primarily in the final years
of the period of analysis.l5 The higher the interest rate, r, the
smaller the present value of the stream. This smaller present value
is carried forward at the higher interest rate but the amount of benefits
to be Mamortized" is reduced by the higher rate. Thus, the higher
interest rate results in annual benefit equivalents being less than
they would have been with a lower rate from a stream of a given pattern.

In other words, if the stream of benefits is increasing over time, the

15This situation particularly applicable to projects in less developed
countries where high productivity is dependent on application of new
technology, new varieties of crops, and improved management aside from
the factor of water.
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higher the rate of interest used to compute annual equivalents, the
lower will be those annual equivalents. This same relationship is
true for the stream of operating costs,

When the stream of benefits decreases over the period of analysis,
the higher the interest rate used, the higher the annual equivalents.
In this case, the high rate at which the early larger benefits are
carried forward more than offsets the smaller value which is amortized.

The significance of this is that for any given project, the benefit-
cost relation can be altered by use of different interest rates in the
seemingly straight-forward calculation of annual equivalents. This
supports the contention that the ranking and feasibilit& of projects
is not independent of the agency making the evaluations or assuming
the responsibility for financing.

Recommended Interest Rate

It is argued here that projects should be evalugted at the current
interest rate because it is the best indicator of the value of resources
for alternative investments. The interest rate recormended by the Fed-
eral Inter-Agency Committee on Water Resources is the average of "coupon
rate" on outstanding government bonds which, at time of issue, has a

turity above some minimum.16 The relevance of the interest rate on
issue (not the current yield rate) of bonds issued twenty or thirty
Years ago is presumably based upon some notion that interest rates tend

towards some norm and that if one takes the averaze over a long enough

1énGreen Book", Op, Cit. p. 2l, The Bureau of the Budget following
its own A-L7, Section 15, recormends an average interest rate currently
set at 2 7/8 percent,
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period, he will better approximate the normal and "natural" value. This
practice results in a frustration of the markets! é.ttempt to achieve the
optimal allocation of available resources among consumptive and noncon-
sumptive uses over time,

The level of interest rates in the past is determined by the relative
scarcity of resources for investment and the spread between rates, at a
point in time, reflect expectations of rates to prevail in the future. It
is difficult to conceive how past levels and structure of rates, of
varying maturities, can convey any additional knowledge about the future,
These rates reflect past conditions and past guesses about the future and
cannot be superior in anyway to information contained in current rates.
On the other hand, the current yield on past issues is relevant, as they
are perfect substitutes for current issues of similar maturity: It would
appear without reason when evaluating water resource projects to use in-
terest rates different from currently realized rates (or yields) on debt
instruments of risk and maturity similar to the anticipated benefits of
the project in questicn,

The question is to determine the correct current interest rate to
be used, or perferably, the schedule of rates to be used., (Actually, the
¥ield rather than the coupon rate is the proper term). Bonds are usually
issued at varying maturities, i.e. five, twenty-five, forty-years, etc.
For any particular government acency or legal entity, there will exist
& schedule of interest rates pertaining to the different maturities. The
Structure of rates within any schedule will generally be one of higher
Tates for the longer maturities. Consequently, though preference is made

to the Federal government rate, the municipal government rate, the corporate
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bond rate, etc., the more correct reference is to a different schedule
of rates. Now, if water resource projects were risk free, the Federal
government schedule of bond rates would be the appropriate cne. However,
gince this is not the case, these particular rates can only be considered
as the absolute minimum. Clearly, there is risk attached to water resource
projects, and no matter how much precision is used in evaluating benefits
and costs, projections so far in the future subject the estimates to
risks of unforeseen circumstances. It is not possible, moreover, to deter-
mine the variability of errors in these evaluations, but what can be deter-
mined is society's estimate of this variability when the function is per-
formed by the private sector of the economy. This is incorporated into
the interest rates on private borrowing, a positive risk premium being
&added to the pure riskless rate. Unless there is reason to believe that
government evaluation is either better (or worse) than that of the private
sSector, the risk premium should be the same in either case,

Although private industry is not usually involved in projects of this
type there are several classes of private borrowing which most nearly will
reflect approximately the same risk. These are the AAA corporate bond
reates which enjoy preferred status, as much of the risk is borne by the
common stock of the corporation. A similar argument can be made for most
classes of AAA corporate bonds; their interest rate will reflect a risk
premium less than that required to cover the risk associated with the
enterprise. Ideally, the schedule of rates would be chosen that best
reflects the risk consistent with water resource projects. However, there
is little in the private sector of the economy which closely resembles

these projects. The risk of water resocurce projects is at least as large
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as that of AAA corporzte bonds, ccnsequently, it is recommended that no
rate less than these be used because they represent the minimum risk in
the private sector and are very unlikely to overstate the risk involved,
Yields on AAA corporate bonds in the United States averaged about L.S per-
cent of yields for varying maturities in 1963.17 This amount is approx-
imately one percent above the rate charged by USAID, and l% percent less
than charged by the IBRD,

The preferred procedure to apply the interest race is to discount
each years' benefits (costs) by the relevant maturity yield, in which
case the effective rate is determined by the time streams, rather than
applying the simple averaze to all benefits. Concentration of the benefits
in the latter years of a project would result in a higher effective rate
than would a uniform stream. This is appropriate because such a project
is less desirable than one of more immediate benefits,

Inadequate capital markets in less developed countries precludes
determination of corporate bond yields for use in evaluating water resource
projects. Rates now used by international financing agencies are most
applicable to those in the United States where the major portions of the
funds for foreign investments are obtained. In the case of USAID, interest
rates used are the borrowing rates on long-term United States government
securities which contain no risk premiums, and for IBID the rate is equal
to the borrowing rate on alternative investments in the private sector.
Hence, the recommended rate of yield on AAA corporate bonds in the United

States would not te inaprropriate for evaluation of water resocurces projects,

17§a11 Street Journal.
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The Effect of Different Periods of Analysis

The effect of different time horizons on a specific project is
similar to that of different interest rates for capital costs. If both
benefits and operating cosits are uniform over the actual life of the
project, shortening of the period of analysis will not, in the first in-
stance, alter benefits with respect to costs because annual equivalents
equal actuval annual values. However, arbitrarily shortening of the period
of analysis relative to the actual 1life of the projects results in internal
shifts of combination of resources used; the project becomes less capital
intensive. For instance, if the denominator of the benefit-cost ratio is
O 4+ aj7K; shortening the life shortens the amortization period, hence
aiT increases inplying a reallocation of resource away from capital and
in favor of operating costs. Further, the value of the denominator must
decrease as the amortization period is shortened if it was previously at
a premium; and the numerator, annual benefits, undergoes no further change,
Hence shortening the period of analysis lowers benefit-cost ratios, the
extent depending upon the degree of capital intensity and the degree to
which operating inputs can be substituted for canital inputs,

The problem is complicated if benefit and operating cost streams are
not uniform. Other things being equal, an arbitrary reduction in the
period of analysis will favor projects whose benefits are concentrated
in early years and/or operating costs in later years, and vice versa,

A shortening of the pericd of analysis will descriminate against
projects where (a) benefits are an increasing function over time; (b)

operating costs are a decreasing function over time; and (c) capital costs
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are large relative to operating costs. If operating costs and benefits
are fairly constznt over time, the main effect upon a benefit-cost ratio
in reducing the period of analysis is to increase anmual costs because
of the larger chafge for amortization of the first cost.

In a present value calculation, the effect comes from the reduction
in present value of benefits and operating costs. For example, suppose
an anmal benefit stream of $1. The present value of that stream for the
next 50 years is $18.26; for 100 years 319.85; and for an infinite stream
%20,00 at an interest rate of five percent interest. Even if the project
had an infinite life, the percentare error in arbitrary assuming a 50-year
life is but 8.7 percent. Assuming a 50-year life for a project of actual
life of 100 years results in an error of 8 percent,

Suppose we have a project where the operating costs and benefits
are constant over time, and that the costs amount to one~half of the
benefits. Also, assume the project has an actual life of 100 years, mut
we neglect all benefits and costs after 50 years. For each $2 of gross
benefit, the net benefit per year will be $1 after deducting operating
costs. This dollar for 100 years at 5 percent will just offset a capital
cost of $19.85. By limiting the time period to 50 years, the discount
rate must be reduced to about L} percent in order that dollar benefits
have a present value of about $19.85 (at L} percent, the present value
is $19.76)s Thus the effect of reducing the time period from 100 to 50
years is identical with reducing the rate of return from 5 to h% percent,
Thus, the importance of the time period is not independent of the general
level of interest rate assumed. The higher the interest rate, the lesser

the effect of reductions in the time horizon,
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Time horizons used in evaluation of water resource projects range
from 50 to 100 years. It is not clear that a unique time horizon is
desirable for all projects as used by most agencies. Surely, the economic
life of projects varies, and since the combination of products produced
is often quite different, the uncertainty attached to future returns is
not the same., However, our present ability to predict the future causes
even a 50 year time horizon to appear hazardous. In order to adequately
predict future returns, we must be able to predict future populations,
incomes, composition of national output, supply of substitute products,
regional growth, technology, etc. It is obvious that we cannot justify
commitment of resources to uses where the return is extremely uncertain
when shorter run investments of comparable returns are available. In
choosing between two projects of eQual return per year we should clearly
favor the shorter project. It can be concluded that any period of analysis

longer than fifty years would be ill acvised.

Price Level and Relative Price Changes

An important aspect in water resource evaluation is the extent to
which the current level of interest rates and other prices is affected
by anticipated inflation or deflation. The simplest kind of inflation
(deflation) occurs when the prices of all goods increase (decrease) by
the same percentage; i.e., relative prices are constant but the price
level rises (falls). A more realistic inflation is where changes in
relative prices are experienced, but also the price level is increasing,
Finally, there is the case where relative price changes occur, but the

price level is unaltered. This latter situaticn is the most troublesome
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in projection evaluation., The first (no change in relative prices)
needs to be dealt with only to the extent that the future changes in
the prices are anticipated and reflected in the interest rate. If the
future price level is expected to te the same as the current one, the
interest rate will reflect only time preference and a risk premium. If,
however, it is anticipated that the price level will rise at X percent
per year, the interest rate will also increase to ccmpensate for this
reduction in the purchasing power of mcney.

From past experience in the United States, we cannot be certain that
current interest rates are affected by anticipated prices increasesj to
do so, one must first argue that the general price level has been increas-
ing in the relatively recent past; and secondly, that this price level
increase is being extrapolated into the future. While the price level
(as computed by the Department of Commerce) has shown considerable advance
since the Korean War, it is nct clear that we have experienced actual in-
flation, Although the average annual rate of increase in the ccnsumer
price index since 1553 is about 1.5 percent, this may be due primarily to
changes in the composition of goods and services, and changes in the qual-
ity of goods which have offset the changes in pheir prices. Thus, if ex-
pectations of future price changes in the United States are based upon
the Consumer Price Index, it is possible that current interest rates re-
flect some adjustment for anticipated price increases; on the other hand,
if expectaticns are formed by a more complex process, cne would have
difficulty defending the position that the current interest rates are
noticeably aZfected by expected price level changes,

For purposes of project evaluation, it appears that the most
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reasonable assumption is that the future price level will be the same
as the current one. This assumption implies that the interest rate used
should not be adjusted for any inflation or deflaticn expectations. The
current interest rate is chosen since it best reflects intertemporal
values at the time the resources are committed. Likewise, the price for
the capital goods must reflect the value of thosegoods at the time they
are used for the project. It is concluded, therefdre, that most projects
are of sufficiently short construction period that current prices are the
most acceptable,

One need be concerned much more about changes in relative prices
when evaluating the benefit and operating cost streams. Of very great
importance is the changes in the value of one good measured in terms of
others. Secular trends in the cost of producticn of various goods have
resulted from changing patterns of demand, technclogical innovations,
government policy, etc. Thus, benefits and cost projections over a period
as long as 50 years must include expected price changes, particularly if
the output is highly concentrated into one or two primary products.

Much uncertainty surrcunds benefit estimates frcm projects in less
developed countries due to our inability to forecast specific prices with
accuracy. Current prices are being manipulated by government, and for
some products (particularly for staple oroducts in deficit supply, such
as wheat in Pakistan and rice in Guinea) exceed the world market price.
Sudden and extremely significant changes in future prices could result
as a result of large changes in agricultural production, disposable in-
ccme, etce In these instances world prices would be more apprcpriate

for project evaluations,
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Consideraticn must be given to current abnormalities in the price
structure, and speculate to some extent about the forces influencing
price behavior in the long run. We can bring to tear knowledge of past
trends but simple extrapolation of those trends is certaihly questionable,
Each situation must be analyzed individually,

The conclusion is substantially that, in most cases, current prices
are our best point estimate for the future because of lack of tools with
which to predict with conviction. The problem of what is "current® will
be influenced by characteristics of the seasonal and short-run priée
fluctuations. Any reasonable price prediction for the future must aim at
essentially the average price, and not be influenced by a particular
price rise or fall which will be short-lived. For projects currently being
planned in less developed countries, an average price of the preceding
five years is recommended, apart from the otvious situation where such a
®current price® is unrealistic. Care must be made to obtain the average
ﬁrices receiveé by the farmer. This may require that prices received dur-
ing the months of the year when the products are marketed be used for
evaluation if it appears more realistic of future conditions. Other ad-
Justments to prices may be necessary to reflect anticipated marketing

conditions, government policy, and other situations,



CHAPTER V

OBSTACLES TO EVALUATICN COF WATEZR RESCURCE
PROJECTS IN WEST TAKISTAN, GUINEA AND URJGUAY

Understanding the National Environment

Understanding resource development work and understanding the goals
of a society and its institutions are necessary for evaluation of poten-
tial projects. Individual project evalunation must be complemented by
coordinated investications of public welfare aspects of a project from
regional and naticnal perspectives. The obstacles faced by the investi-
gators differ as a result of differences in the socio-economic conditions
existing among the developing countries which cannot always be overcome
with application of uniform stero-typed standards and procedures at the
individual project level,

National economies are at many different stages of economic develop-
ment. There are different staces of economic and social development be-
tween these countries, and also among the economic sectors within each
econony. Eut the staszes of development or underdevelopment in any country,
and the problems that restrict resource development and overall economic
growth are manifestations of its economic, social and institutional struct-
ures. The problems encountered reflect, not simply affect its business
structure and practices, government mechanisms and policies, the encrusted
situations and practices in agriculture, and the religious beliefs, edu=-
cation, history, culture and traditicns of the people,.

Some of the obstacles to potential water resource development and
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evaluaticn that were encountered in West Pakistan, Guinea and Uruguay
are presented in this chapter. any of the conditions found in these
countries are beliéved to be typical of conditions prevailing in other

less developed countries of the l’iddle East, Africa and Latin America,

Similarities in Socio-economic Conditions

Although the stages of economic and social development are at differ-
ent levels in VWest Pakistan, Guinea and Uruguay, there are significant
similarities existing among them which are typical of most less developed
countries. (1) Acriculture is the principal economic activity. A sub-
sistence type of agriculture prevails in Vest Pakistan and Guinea while
an export-based agriculture predominates in Uruguay. (2) Nanufacturing
and processing activities tend to be relatively undeveloped and of un-
sophisticated varieties. (3) Yana-erial skills are scarce, contributing
to sericus unbalanced use of resources. Iabor is abundant at low wages,
average personal incomes are low, and underemployment and unemployment
are high. (i1) Agricultural productivity per acre is low and farmers have
limited and crude tools for producticn. (5) Credit is costly and is not
normally used to finance agricultural production. (6) Costs of produc=-
tion inputs per unit of output are high. (7) Although farm products do
move to the markets, there is only a small back-flow of supplies and
goods to the farms. (8) There is relatively little savings or capital
formation and foreign exchange is scarce, especially in iest Pakistan
and Guinea.

In many respects the social environment in these countries is similar

also. The people are divided into sharply separated groupings. These
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separations are innumerable as a result of the product of distance due
to lack of transportation and communications, lack of social association
in common undertakings and national interests, and lack of educations
Especially in West Pakistan and Guinea, these divisions are multiplied
and broadened by different languages, religions, traditions, racial and
tribal origins and various kinds of social stratifications,

Excluding Uruguay, nutritional levels in these countries are low,
housing is extremely poor, schooling for some children is only beginning
to become available, and illiteracy is widespread. Such higher education
as has been available in the past to the relatively few has tended to
emphaisize learning for enhancement of status and prestige rather than
for productive application, The health of the people is poor, their vi-
tality is low, and birth and death rates are high,

Effective institutions to serve development needs, especially in
West Pakistan and Guinea, either have not yet been created or are slow
in taking shape. The older existing institutions are the army or the
police, the courts and the revemue-collecting mechanisms. Developmental
institutions for service to agriculture either do not exist, or they are
still new and are manned by relatively untrained staffs. When first
established such institutions are usually staffed with workers trained
in the older services, where the approach.is more authoritarian than it
is developmental. Workers adequately trained for agricultural develop-
nent who will work at the "grass-roots™ level are scarce,

The overall situation in these countries generally is a wide dis-
orientation of institutions to the needs and tasks of resource develop-

ment. Contributing to this is the ccntinuing lack of political and
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official understanding of development requirements, the general lack of
education, effective communications of new ideas, new knowledge and

unifying inspiration to the people as a whole.

Cbstacles Eg'Whter Resource Evaluation

Cbstacles to water resource evaluation in West Pakistan, Guinea
and Uruguay are physical, economic and institutional ones. They are in-
terrelated with problems of land, of water, and of people, and the inter=-
actions among them. Consequently, they are fundamentally associated and
inter-twined with the problems of agriculture itself. As agriculture is
the basis of the entire economy of these countries a general understanding
of the characteristics and the problems of agriculture is basic to evaluating
potentlal rescurce developments,

The Problems of Agriculture

West Pakistan Whether one considers population counts, contribution

to national income, markets for industries, supplies of raw materials, or
products for exports, the farmers of West Pakistan are the foundation of
her economy,

More than 85 percent of the people live in farm villages; most of
the rest have their roots in the soil. In 1960-61, 55 percent of the
national income arose from agriculture as against 13 percent from manu-
facturing, about 1 percent from mining, and 31 percent from government,

services, and trade together.1 The agricultural sector is clearly the

lgovernment of Pakistan, Budget 1961-65, Economic Survey and
Statistics, April 1960 - March 1961 (Karachi, I58I), Table No. I
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major market for the other sectors. In 1260, about 96 percent of the
output of the manufacturing sector was domestically consumed, mostly by
the agricultural sector.2

Agriculture is also the source of most of the foreign exchanze. In
1960, with 73 percent of the value of exvorts whose ccmmodity classes
were published came from agriculture, as compared with 27 percent from
manufactufing. A1l of the major manufacturing exports were cotton tex-
tile and jute products whose principal raw material comes from the farm.3

In a country of farmers with 35 million acres of cultivated land
with inherently good soils, the worlds largest irrigation system, and a
climate permissive of year round cropping, food must be imported to pro-
vide the meagerest of diets. This unusual combination of rich natural
resources could, with the application of modern agricultural technology,
préduce food and fiber to meet the basic requirements of a population
double of that today. Obstacles standing in the way of agricultural
improvements and overall economic growth of the country can be summarized

under five main headings:

1. High density and rapid growth of population. An estimated

L,6 million inhabitants, of which only about 12 percent are literate, are
attempting to grow their food on 35 million acres of tilled land, about

0.8 acre per person. The cultivated area is increasing by about 1.0

2Comouted from data published in J.C. Fei, A Preliminary Inpute
Qutput Table for Large-Scale Industries in PakisTan, Pakistan Develop-
ment Review, Spring, 1962, pe. CY%e

3sovernment of Pakistan, Budget 1961-62, op. cit., Tables 23, 2L,
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percent per year, tut the population by about 2.5 percent. With improve-
ments in medical care and public health services, as expected, a growth
rate of 3.0 percent is expected in the future.h

Agricultural production is lagging population growth; crop yields
are among the lowest in the world and have not increased noticeably during
the past several decades. The averaze total production provides food
sufficient for only 85 percent of a inadequate and unbalanced diet of
less than 2,000 calories per capita per day. Yearly variations in agricul-
tural production range from 10 to LO percent., The deficit in food, aver-
aging 15 percent of total consumption requirements is made up by subsidized
imports, largely from the United States,

Agricultural production would need to be increased 15 percent to
feed the additional livestock that are needed to meet the deficiency of
animal protein in the present diets. When added to the 15 to 20 percent
deficit in the caloric content, it is clear that either the import of
food and feed grains would have to be quadrupled or the domestic production
increased by at least 30 percent to provide an adequate diet for the
present population. Assuming that the present population growth rate of
about 2.5 percent will continue, agricultural production must be doubled
by 1975 to provide an average daily diet of 2,300 calories per capita,

2. Water Shortage, Irrigation water is required for production

of crops on more than 75 percent of the 35 million acres of cultivated

hReport of the Food and Agriculture Commission, Government of
Pakistan, Ministry of Food and Agriculture, p. 68, November, 1960,
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land available to the people of West Pakistan. itainfall over most of
the agricultural areas of the Indus Plains averages about 7.5 inches per
year of which only two to five inches are effective for plant growth. Ee-
cause of the seasonal nature of the river flows, and the shortacze of surface
storage, nearly half of the water accessible to West Pakistan flows to
the sea umused during a short three months of summer. A large fraction
of the remainder is lost from the irrization canals before it reaches
the farmers! fields. Variations in river flows, though great in absolute
magnitude, are comparatively much smaller than the seasonal variations.
An average water supply of less than two feet per acre is available for
the presently irrigated land in the Indus Plains, whereas farm deliveries
should average more than three feet per acre for a reasonably adequate
supply.

Rainfall is concentrated in the three months from July through Sept-
ember. The remainder of the year is exceedingly dry and irrigation is
necessary to sustain agricultural production. Summer temperatures are
consistently high and the relative humidity is very dry. The loss of
water to the atmosphere in the agricultural areas is something like a
factor of 3 to 10 greater than the average annual rainfall.

3. Systems of land holding and size of farms. In 1961 there

were about 5 million holdings of cultivated land in West Pakistan of
which L1 percent were operated by owners and 59 percent by tenants or
part-omners. The average size of land holding was only 10 acres of which
about 7.5 acres were cultivated. Excluding the holdings of the largest
®Zamindors®™, land holdings for most farmers average only about four acres

ber farm, ‘
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Two types of land temure systems are prevalent. In the northern
portion of the Indus Plains, known as the Punjab, about 80 percent of the
land is cwner-operated and share-crcpping is less prevalent, While large
holdings by absentee landlords are cormon, the typical farm ccnsists of
only two or three acres of land. Not only are operating units small but
they are often fragmented intc several widely separated plots, thus multi-
plying the difficulties of efficient use of irrigation water, farm animals
and equipment, and labor rescurces,

The typical farmer lives in a mud hut; his other assets include an
iron-tipped wooden plow, an oxen or donkey, a few chickens, four or five
sheep or goats, a hoe, a rake and a sickle, He often depends on credit
at exorbitant rates of interest for most of his production needs, and
frequently for subistence in the months preceding harvest. EHe must market
the small portion of his producticn available for sale at harvest time
when prices are lowest. Crop ylelds are low due to poor seed, inadequate
and untimely tillage and low soil fertility. Because of lack of knowledge
of sound water practices, the irrigated land frequently beccmes either
waterlogged or exceedingly alkaline,

In the southern portion of the Indus Plains, known as the Sind,
much of the land is held in large estates owned by absentee landlords,
and cultivated by share-crcppers. Incomes are so low that improvements
in soil and water conservation measures are almost impossible, as the
farmers will seldom carry out improvements on land which they do not own,
or when they do not share equitably in the returnse. |

Pressures from bidding for the scarce suppoly of land are reflected

in inequitable rental arrangements, because tenants have little bargaining
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power, security of tenure, or incentive for making long-term improvements.
The landlord usually pays the taxes for land and water, and takes 50 per-
ent of the crop. Toc often he does not bear any share of such costs as
seed, fertilizers and land improvements.

Occassicnally, land is not cultivated because the owner has little
interest in farming, except for prestige of ownership or for investment
opportunities for future econcmic gains,.

h. Salinity and waterlogzcing. Irrigation has been going on

in West Pakistan for hundreds of years. As more and mcre canals were con-
structed and filled over the years, the water table gradually rose steadily
over vast areas until it has come within a few feet of the land surface.
The salts left behind by capillary action and evaporation are deposited

on the fields and in the soil. This sericusly inhibits or prevents plant
growth on many hundreds of thousands of acres.,

Irrigation practices have also contributed to salt accumulation.
Water from the canals is spread so thinly over the land that the average
quantity on the fields is less than the potential evapotranspiration
during the growing season. None of the irrigation water washes down very
far beneath the root zone before it is evaporated, and the residue of
salt left by evaporation remains in the upper soil layers.

The amount of land going out of producticn each year because of
becoming salty is increasing at ah increasing rate. It is estimated that
severe waterlogging and salinity damage in the cultivated lands of West
Pakistan is increasing at a rate of 50,000 to 100,000 acres per year,

A total of about 6.5'million acres or 22 percent of actually or potentially

cultivable lands have been seriously affected by waterlogging and/or high
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soll salinity.

S5 Primitive methods of cultivations In West Pakistan we have

the wasteful paradox of a great and modern irrigation system pouring waters
onto lands cultivated as they were in the days of Abraham, Isaac, and
Jacob. Agriculture yields are among the lowest in the world, a situation
that is especially disastrous in a country where most of the peoples!
income and source of subsistence rests,

Land is plowed by a woocen plow of ancient desizn with a tiny steel
tip, pulled by a pair of bullocks enfeebled by undernourishment. Unse=
lected seeds are sown broadcast, and fertilizers and plant protection
measures are seldom used.

Most farmers are conservative and suspicious of proposals by gov-
ernment of ficials for modernizing agriculture, The margin of production
over immediate consumption are too narrow to risk chancres to unkncwn
methods and results. They litef;lly cannot afford to take the chance of
losing any fraction of their small harvests,

Guinea Lack of naticnal accounts prevents realistic aporaisal of the
econcmic structure of Guinea. Yost of the statistics offered by the gov-
ernment are unofficial estimates based on fragmentary and often self-con-
tradictory information. However, evidence indicates a deterioration in
all segmenis of the economy since independence from France in 1956, Guinea
has been living on loans and technical assistance mostly frcm Communist
Bloc Countries, but wih increasing amouhts in the last several years
frem the United States and IFrance,

Zeonoiric policies have rermained relatively unceveloped in their basic

orientation toward a plarned econorfy. A three-year plan for economic
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development initiated in 1360 calling for vast ambitious accomplishments
has showed little results., Planned projects were not considered in an
overall framework with established priorities. Political motivations
prevailed in selection of projects and their implementation. The first
projects started were a football stadium, national airlines and a hotel.
But the o0ld roads and railroads are falling apart and no new ones are
being built. French technicians and firms have been made to feel unwel-
come and many have left the country,.

Power and water failures are becoming more frequent and fuel is
often in very short supply. Simple repairs become more difficult, expen-
sive and unsatisfactory. Inferior merchandise is sold in dusty, unkempt
state shops and chronic shortages of food and consumer goods are critical.
Nails are selling for one Guinean franc each, whether a two-penny brad
or a railroad spike. Internal trading has declined since 1958 and banking
credits and needed foreign exchange for the few remaining private busi-
nesses, mostly large plantations, are difficult to obtain. By all
accounts the government apparatus in banking and commerce is grossly
inefficient and tending inexorably toward corruption.

Agricultural development in Guineas' planned economy has been neglec-

ted. Productivity per man hour is believed to have declined.5

Prior to
1959 three quarters of the country's total value of exports were agricul-
tural products. Since that time agricultural commodities accounted for
62 and LO percent of exports in 1959 and 1960, respectively, but only 32

and L0 percent in 1961 and 1962. Agricultural imports in 1962 amounted

5Agricultural Attache, United States Embassy, Conakry, 1963.
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to 18 percent of total imports with rice being the most important, amount-
ing to about 53 percent. Imports of rice amounted to afproximately 10
percent of domestic production in 1962 and were expected to bLe increased
for 1963. The rate of production of all agricultural products appears
to be falling rapidly behind the rate of population growth.

It is estimated that about 95 percent of the people receive their
living directly or indirectly frem agriculture, largely on a subsistence
tasis, Only about 120,000 persons are wace earners out of a vpopulation
estimated at around 3,000,000, The per carita value of the gross nation-
al product is estimated at about 3100 but the amount of cash income per
year only about $L0,

The problems of Guinean asriculture involves both social and tech-
nical issues. The main social issues are largely encompassed by the pro-
blems of population growth, health, education, tradition and beliefs,
while the technical issues are concerned with problems of shifting culti-
vation, mixed farming and land tenure.

Aboﬁt 90 percent of the azricultural production is produced by the
so-called subsistence sector, either under communal tenure arrangements
or by individual operators shifting from plot to plot every few years.
Farming techniques are in most cases the most primitive found anywhere
in the world and crop yields are v.ry low. The health of the people is

xtremely poor; the percent of illiteracy is among the highest in the
world; drinking water is polluted, malaria is widespread, and dysentery
is universal,

The typical farmer lives in a villaze of mud huts accessible only

by a trail. Farm produce and other freight is moved as a head load,
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He works the land with a crude hoe, his wife (or wives) and children
do most of the tilling and harvesting. The area cultivated is sufficient
to provide food for the family and a small amount for sale or trade for
bare living necessities. He cultivates his plot of land for several sea-
sons and after the natural fertility is depleted he clears a new plot
from the Woush". Association with people outside his village or clan is
uncormon. Neither he nor his family can read or write but occassionally
news from the outside world is shared by a radio with a more fortunate
village member,

On the technical side, the capacity of land to maintain human
and animal life is being reduced by soil deterioration and erosion.
Agricultural development is inhibited by the traditional system of ®"shift-
ing cultivation®, while backward agricultural techniques, largely respon-
sible for low pfoductivity per man, makes excessive demands on labor re-
sources. But even of greater significance is the fact that the largest
sector of agriculture, the so-called subsistence sector, and the people
engaged in it contributes very little to the rest of the economye.

Generally, there is no freehold ownership of land., While an indivi-
dual may have the use of a particular plot of land indefinitely, his
rights are limited by members of his clan or tribe. Although there are
both social and economic advantages of communal land holding by members
of this primitive type society, radical changes are necessary if land
over which these rights exist is utilized to give maximum possible sus-
tained yield and to promote better rural living.

As is well known, shifting cultivation is a system under which a piece

of land is cleared, cultivated for several years, and then allowed to



revert to bush until it has regained its fertility. A new area is then
cleared of brush for cultivation. The resting period for land varies
from one year upwards, but usually is between four and eight years,
Indefinite continuance of such a system is only possible as long as there
is an abundance of land. But with increasing population density, both
human and animal, and an expandingy demand for agricultural products the
resting period of both arable and pastoral lands is being reduced. With
each cultivation the humus ccntent of the soil is progressively depleted
with the result that the soil gradually loses its organic mattzr and
crumb-structure, and, hence, its capacity to abscrb rainfall,

Soil erosion has become a scriocus problem in Guinea. While notable
progress in health is beinc made through preventive medicine, imvroved
sanitation and veterinary science, these improvemenis are leading to
rapid increases in both human end animal populations. But at the sanme
time soil deterioraticn accompanied by soil erosion is rapidly reducing
the capacity of the land to maintain human and animal life,

Mixed farming, where conditions permit, is probably the best means
of maintaining and improving soil fertility and, thus, making permenent
cultivation possible. One of the essentials of mixed farming is the
keeping of cattle. By replacing hand or hoe cultivation with a plow
drawn by animals, the farmer can increase his cultivated area and have
a supoly of manure which will enable him to obtain better crop yields
as well as provide animal products for consumption. Presently, the
raising of caltle and cultivation of crops is not ccmpatible. It is
customary for farmers to be either a cultivator or a herdsmen but not

both. The Foulah tribe is notably the berdsmen who are nomads. Cattle
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are grazed wherever natural foraze is available. It is customary to
attach prestige and social status stigma to ownership of a large number
of animals but little regard is paid to quality or quantity of production,
This tends to increase the number of animals relative to available pasture
which furthers the deterioraticn of the soils and promotes conditions
conducive to more rapid soil erosion.

Uruguay The econom'c life of Uruguay is centered on the production,
processing and marketing of animal products. About 96 percent of the
land area is in farms and three-fourths of it is in pasture, utilized
for year round grazing., Ifuch of the agricultural production consists of
grain and fora-e for livestock production.

Uruguay, deficit in minerals and fuels, needs many products from
abroad. Attempts are made to pay for these gocds by exporting surplus
meat, hides and wool. Azricultural exports, averaging 97 percent of
total exports in recent years, were valued to 3153 million in 1962. Wool
accounts for over 50 percent of total exports, meat and hides for 25 per-
cent, and linseed o0il and rice for most of the remainder.

Up until 1950 the value of exports exceeded the value of imports in
most years. However, since 1350 the trend reversed and imports have ex-
ceeded exports in 9 of the last 1l years. Exceptionally large deficits
in trade occurred in 1959, 1960 and 1962,

Present agricultural policies are directed toward increasing farm
productivity and exporting more farm products to obtain a favorable
balance of payments. Agricultural and livestock production rates are
low and have not increased noticeable in the past three or four decades,

Consumption rates per capita are increasing due to a growing population
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and increased personal incomes, causing a decrease in the volume of pro-
ducts available for exports,

The agricultural development problems, like West Pakistan and Guinea,
involve social, economic and technical issues. However, the nature of
these problems is entirely different because of differing physical con-
ditions, institutional framework and national environment,

The people of Uruguay originated essentially from European stocke
Average income per capita is the highest of any country in Latin America,
although wide ranges in income per capita are found. Health standards
are high and literacy rate among the highest of any country.

There are a whole series of problems inhibiting agricultural develop-
ment, the most fundamental of which perhaps are farm management, land
tenure, and the government policies and attitudes towards this sector of
the econonmy.

Uruguay has a private ownership system of land tenure with laws and
customs favoring the individual. An abundant supply of land together with
liberal policies for distribution to private ownership in the country's
early history contributed to the creation of large holdings. Original
grants of 5,000 acres to each individual were most common. In time,
many holdings were cansolidated into large "estancias™, now ranging up
to 500,000 acres each. |

In the beginning, the estancia owners hired herders to keep the
livestock from straying but as fencing materials become available
numerdus herders were forced out of work. Many of these herders settled
on small tracts of poorer grades of land at the edges of the estancias,

This created many small "rancherios®™ which still exist. Thus, there is
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a wide ranze in the size of ownerships with the numerical majority of
the owners controlling a very small portion of the total land area. The
advance to land ownership and increases in the average size of operating
units for most agricultural workers and small land-owners is blocked by
unavailability of land at prices they can afford, inability to secure
farm credit at reasonable interest rates, and their lack of desire or
ability to assume the responsibilities of ownership.

The typical estancia consists of several thousand acres of land,
divided into fenced pastures of about 100 acres each. One herdsmen or
W"peon® is hired to care for the livestock in each pasture. The owner
usualiy lives in Montevideo and visits the estancia on week-ends or when-
ever it is convenient, He is frequently engaged in political and business
activities with but a passive interest in management of the estancia,

It is customary for cattle and sheep to graze the same pastures the
year round. Supplemental feeding of hay or grain is uncommon and during
prolonged drought and winter periods the animals are subjected to re-
curring periods of under-feeding and, occasionally, of starvation. It
takes from 1% to 2 years more time to raise beef to slaughter-weight
than in most other livestock areas of the world,

The absence of supplemental feeding also contributes to low calf
and lamb crops, and high death losses. Calf crops average only 65 per=-
cent compared to over 80 percent in the United States. Death losses
average 15 percent per year compared to about 5 percent in the United
States. High transportation, production, and marketing costs together
with low turn-off rates makes the cost of production per unit of output

higher than for most other major livestock areas in the world,
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The Government maintains a system of subsidies, fixed prices, taxes
and differential exchange rates on most agricultural prcducts. In most
instances, the relaticnship between prices and costs are unrealistic,

Too often consideraticn has nct been given to the necessity of lowering
production costs along with expansicn of cutput. Conseaquently, many
programs have had detrimental effects by (a) increasing production of
scil-depleting crcps, (b) discouraging diversification of crops, and (c)
distorting the pattern of consumption of some preoducts, particularly beef,
Prices in the domestic market often are nct established in relaticn to
world prices. This has promoted high production costs, encourages
smuggling, and places export products thrcugh legimate channels at a
disadvantage,

Export and import taxes, levied selectively on agricultural precducts
and production inputs provide mest of the inccme for the Uruguayan Govern—
ment., For example, wocol taxes are 25 percent, and exchange surcharges
currently levied ranpge up to 150 percent on imports of fertilizers, tractors,
farm equipment and other production inputs. Farmers recognize that they
carry the financial burden of the econcmy, and admit that they cannot
expand producticn under a system of contrclled prices and increasing

production costs,.

Critical Factors Affecting Project Evaluation

As noted, the obstacles to water and land resource development
and factors influencing evaluation in these countries are numerous.
However, nct all are of equal significance to an evaluation of a spec-

ific project, nor do all have the same degree of restrictive force
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against economic growth and development of the country. Some of the most
critical factors affecting the procedure and criteria used in analyzing
projects and in understanding the obstacles to agricultural development
in these countries are described below.

Government Policies and Goals

The objectives of resource development in one country ccmpared with
another frequently conflict. Application of standard procedures or of
criteria suitable for one situation is frequently not suitable for the
next. For example, the objective of maximizing economic efficiency is
not usually compatible with the objective of developing the maximum
number of subsistence farms. Nor is it compatible with attainment of
Islamic Socialism, a stated goal of the government of Pakistan,

Other ccnflicts are frequently apparent. For example, the intent
of United States Bureau of Ileclamation specifications is to classify land
for irrigation physically, economically and sociologically. It is gener-
ally accepted that such a classification is accomplished by following
the rigorous soils standards appearing in the Bureau Mamual. Some of
the conditicns necessary for this classification are those of a modern
adequately financed type of agriculture suvported by efficient transport,
storage, processing and marketing, all within a well-developed economy.
Undeveloped countries are inherently disqualified from rigorous classi-
fication by these standards since conditions upon which such a classification
rest do nct exist. Yet these specifications are advocated and, to the
extent possible, required by USAID and other international financing
agencies for projects in less developed countries,

‘West Pakisten As stated by President Khan, "the ultimate aim of all
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our efforts in economic and social spheres can only be to move speedily
towards the attainment of Islamic Socialism in Pakistan. The term Islamic
Socialism is almost interchangeable with ®welfare state®. In addition
to the familiar welfare goals, Islamic Socialism implieé that the cultural
and religious heritage of the country should be preserved and not allowed
to be destroyed by the ruthless pursuit of economic developmen.t".6

The principal agricultural goals are self-sufficiency in the pro-
duction of food grains for the rapidly growing population and expanded
output of agricultural raw materials for the growing needs of domestic
industry and for export. Legislation in effect is designed to improve
land tenure. This would consolidate scattered holdings, and sub-divide
large holdings into family-sized units.

Prices for many farm products are fixed by the government at levels
intended to serve as floor prices and to encourage production. The main
crops in this scheme are rice and wheat, but the list of commodities for
which the govermment has fixed prices is gradually increasing. The fixed
prices for wheat are higher than the official world price and the differ-
ential gained from imports to meet deficit domestic needs are used to aid
agricultural development programs. Rice is the only commodity on which
the government has a monopoly. There are no direct subsidies on acreage
or production. Fertilizer is the only farm requisite which receives

direct subsidy and the price is fixed at 75 percent of the cost whether

6Quoted by President Mohammad Ayub Khan in QOutline 2£ the Third Five-
Year Plan, Government of Pakistan, August, 156lL.
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procuced locally or imported. However, little fertilizer is now being
used in Pakistan,

Guinea In the Guinean plan, the development program in agriculture
hinges on the establishment of a cooperative structure with emphaises on
institutional change.7

The new organizaticn includes a first phase of expansion of the pre-
sent village co-operatives for promoticn of improved agricultural methods
and collective use of light equipment. A special effort is to be made
to release women frcm long and hard work envolved in the home processing
of crops in order to allow them imore time for hcme duties and the tradi-
ticnal agriculture,

The second phase will be the creation of collective fields to be
exploited by the co-operatives with mechanical equipment. Collective
livestock enterprises integrated with field cultivation will be encour-
aged.

In the third phase, which is to be realized well after the present
planning period, all the villaze fields will be collectively exploited,
provided the co-operative members wish to do so.

The Guinean Government maintains complete price control on practi-
cally all commedities and imports. Most all production entering inter-
nal trade is purchased by the Government and redistributed through state-
owned facilities. wWages are arbitrairly fixed and are believed to have

little relation to actual productivity levels,

TAgricultural Policies of Foreign Governments, Agriculture Hand-
book No. , ERS, Unitedl Sta-es Department of Agriculture, 194,
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Uruguay The Covermment of Uruguvay is a free democracy with laws
favoring free enterprise but with considerable controcl over major activi-
ties for general welfare of the people. The transportaticn systems are
government owned and operated. Lducation through the University level
is free, and the total pcpulation is covered by social security. Prices
of many commodities for consumption are controlled or subsidized,

Present agricultural policies are directed toward increasing farm
productivity for export to enable the country to obtain a more favorable
balance of payments., The Government encourages the use of more ferti-
lizer for pasture improvement and better methods of eradicating animal
diseases, and provides technical and financial assistance for livestock
improvement. The Government promotes the production and consumption of
poultry to release more beef for export. In addition, programs of ex-
tensicn, education and supervised credit are teing introduced.

Land tenure i~provement objectives include expropriating land from
large estates for colonization into small farms, and sub-dividing large
holdings into family-sized units. Diversification and intensification
of cultivaticn of a variety of crops are being enccuraged,

It is clear thzat the government policies and goals of these countries
affect many phases of evaluation procedures and criteria. 'With the
possible exception of Uruguay, economic efficiency goals are secondary
to welfare goals. Prices of most farm prcducts are fixed. In many
instances, prices of production inputs are controlled, particularly for
fertilizers, machinery and seed. Cropping patterns and land use are
influenced by such goals as self-sufficiency in producticn of cereals

in Yest Pakistan, and by emphasis on export products in Uruguay. OCther



=13k~
government policies influencing land ownership, farm size, taxes, wages,
etc. are specified which influences the framework and procedures for
rescurce development plans and appraisals.

Lack o_f Data

Lack of reliable data is undoubtedly the most critical problem
faced by investigators in planning and evaluating projects. This pro-
blem encompasses all aspects of project development but is particularly
crucial for the economic and social evaluations. Seldom are there reli-
able statistics from which to assess the performance of present resource
use or to predict future conditions with project development. Perhaps
even more serious are the difficulties to obtain reliable data from
detailed field surveys or most other means. Scme of the problems of
obtaining data encountered while investigating potential projects in each
of these countries are described below,

West Pakistan The typical farmer is illiterate and keeps no records

of any kind. He can neither remember the exact areas of his fragmented
fields, nor their yields. He is suspicious of interviewers and even if he
is willing to talk, he is certain to under-estimate his income and over-
estimate his expenses. Historically, to do otherwise means to him higher
taxzes, land rent and water charges to be deducted from his meager income,
Studies have showed estimates of crop production from farm surveys as

much as 10 tc 50 percent lower than actually received.8

The farmer pays farm wages in kind which may be the amount of straw

8a.a. Asghor and B.A. Asghor, A Study into the Economics of Land
and Water Use in Land Reclamatiocn, Pakistan Assoclation for the Advance-
ment of Science, lLahore, Yarch 11, 1960,
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that the laborer can carry home on his head at the end of the day. Wage
rates set by the government frequently are not related to productivity
or to actual renumeration received.

The farmers often sow two or more crops together simultaneously, with
different harvesting dates and different yields and prices. He cannot
provide any reliable details on non-cash costs of production. The amount
of irrization water received is not measured but varies according to lo-
cation on the ditch and amount of "Bhusa" the irrigator will give the
unscrupulous water master,

Produce is harvested and marketed at different rates, in different
quantities at different times of the year, and the farmer either cannot
or will not give total returns. Xuch of the produce available for sale
is bartered for other goods in terms of quantity of one article for
another, established by long tradition. There is no official system of
weights and measures, no grading and quality of products bear little
relation to price,

Statistics available on population, national income, total agricul-
tural production, volume of internal trade, etc. are not considered
accurate. For instance, it is believed that the population is under-
estimated by several million people because of Moslem tradition of not
counting women. Though data are lacking it does not appear that statis-
tics are accurate on consumption levels as computed from production
estimates. The figure would indicate that large numbers of people are
near starvation, but observation of the health and vigor of the people
does not substantiate this,

Guirea The paucity of data on agriculture and the national economy
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of Guinea was fcund to be more severe than in Vest Pakistan., With the
exception of data on foreign trade, there was no official naticnal
accounts with which to appraise the performance of the economy. Statis-
tics available on agricultural production, population, income, etc. are
unofficial estimates by United States and France government officials,

Field surveys conducted in four areas of lower Guinea revealed that
the typical farmer cultiveted small plots scattered throughout the "bush®
where tillage is possible with his crude tools consisting of an ax, hoe
and a sickle. All other implements, containers and home appliances are
"home made™. He neither knows the size of the area tilled or the quantity
of produce obtained. He staggers the planting of crcps thrcughout the
year in order to harvest as needed for immecdiate consumption. Eis pro-
duction goal is just enouch to f£ill "the barrel® for food, seed and a
little surplus to sell to pay head taxes and buy a little cloth, Pro-
duction, if any, above these requirements often are nct harvested.

The farmer is not usually motivated to increase his cash inccre,
and seeningly is not concerned that fellow countrymen as near as the
next village are starving. He uses nro fertilizers, insecticides or
other inputs that would increase productione

He is suspicious of every stranger but expecially the white man,
and will divulge no useful information. He resists change from his
traditionally oriented environment and lacks incentive or desire to
experiment with anything new.

Uruguay With the exception of for the small subsistence farms,
statistical data on agriculture and related segments of the econormy in

Uruguay are good. HNational accounts and census cata are available and
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farm records are generally kept by most of the large estancias. The
major deficits in data required for project plaming and development are
related to the quality and quantity of natural resources available, farm
managenent, and to lack of transportation, processing and marketing
facilities,

In any country, no other factor is more important to the existing
state of agriculture or to prospects for development than the form of
land tenure. A writer for the FAO stated: "The holding and use of land
has been of greatest importance for every political and economic system,
and indeed is the basis for all social organization."9 Tenure systems
which are not in accord with econcmic and social development and lack
the cavacity for adjustment are considered the greatest obstacles to
agrarian reform programs in undeveloped areas,

Problems related to land temure systems existing in iest Pakistan,
Guinea and Uruguay are critical obstacles to agricultural development,
The tenure system in these countries, being the framework for agricul=-
tural production, determines (usually a combination with other factors
but sometimes even by itself) the social and economic position of the
farmer and his family,

West Pakistan The institution of arricultural tenancy in Pakistan

is associated with human exploitation, low cultivation standards and lack

of opvortunity. In general, semi-feudal econom ¢, social and political

9Inter—relationship Between Agrarian Reform and Agricultural
Development, FAO Agricultural Studies No. 26, FAO, Rome, Italy,
September, 1953,
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controls linger as serious obstacles to economic progress and associated
arrarian reforms,

About 60 percent of the farmers are share-cropping tenants, operating
units averaging about 5 or € acres of inadequately irrizated land. The
usual crop share to the tenant is half with the farmer providing the
family labor, implements, the bullock power and half cof the cash costs.
Incomes are so low that improvements in soil and water éonservation
measures are almost impossible as farmers will seldom carry out improve-
ments on land which they do not own, or when they do not share equitably
in the returns. In some areas, owners change tenants every few years
to prevent any claim by the tenant to ownership rights. The number of
tenants competing for the scarce supply of land is large, perpetuating
unequitable bargaining power, security of tenure or incentives for making
long-term improvements,

Ownership of land in West Pakistan represents a status symbol.
Little land is ever sold and its value is high, reflecting scarcity and
the social prestige attached to its ownership. Large estates, created
under the British famous Zansindar system, are frequently rented to
share-croppers. lany of these owners are absentee landlords and have
little interest in manarement, imorovements or efficient operation of
the land,

Guinea The system of exploitation which arose from the experience
of ages is known as shifting cultivation or bush fallow. Land is cleared
and cultivated for a numver of years consecutively, after which it was
permitted to return to a state of bush to recover its fertility. The

concept of ownership does not exist, because rights to exclusive use of
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land by a specific group are "de facto" not challenged. The amount of
land which anyone could work is limited by the manpower of the family and
the nature of the tools. The right can be maintained against other mem-
bers of the group and remains dormant even if the land is temporarily
abandoned. Customary laws of succession and inheritance determine whether
the land of a member who has died will come back to the community or will
go te his heirs,

For all practical purposes, land has no, or a limited, commercial
value. Although improvements by clearing, leveling, drainage and diking
increase its value for production, they do not represent an increased
equity for the cultivator. He cannot sell it or transfer it to other
members.

The communal tenure system possesses many advantages but it is not
conducive to econom’c develooment. Its failure to provide adequate
incentive to put effort or money into the land, militates acainst con-
servation and improvement. Owing to the limitations to the form of
security which its provides, it delays the introduction of permanent
cash crops, and, zenerally, of better farming methods.

This type of land tenure is not well suited to development of in-
dividual land and water projects where charges for payment of project
costs are expected. Rather than incrcased benefits from project develop-
ment there may be no benefits. It is impossible for the farmers to raise
loans on the security of the land for purposes designed to increase its
productivity even if he preferred an exchange econory. The farmers are
oriented to subsistence farming, and so long as other land is available,

he will move to other areas rather than pay the costse
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If the agarian revolution is to proceed without unnecessary imped-
imen£ and friction, the o0ld customary communal tenures must evelve to-
wards forms of tenure more conducive to economic development,

Uruguay The land tenure system in Uruguay perpetuates use of land
extensively for livestock grazinge. There is little incentive for owners
of large estancias to intensify cultivaticn by changing land use to
cultivation of anmual creps or forage. Though returns per unit of land
are low, total inccme to these owners is relatively high,

Summary Statement

Water and land resocurce development and utilization in these coun-
tries are characterized by a great imbalance of production factors.
Though only scme of the critical obstacles influencing resource develop=-
ments have been mentioned these are by no means all of them and no one
factor can be treated in isolation. Other factors influencing the overall
impact of new or improvements in resource on economic growth include
transportation facilities, marketing and processing, education and farm
managenent, farm credit, and the whole gamut of elements associated with
social and ecornomic infrastructures of each society.

In my perscnal experience, no issue has been more critical to re-
source development werk than land tenure and other aspects of land reform,
This is a burning social and political issue in each of these countries
yet the existing systems controlling the uses and ways of holding land
differ significantly. But, it has become increasingly clear that the
effects that land tenure arrangements have on rescurce development and
use vary considerably according to the econcmic, social, political and

legal institutions. The evaluation processes will vary directly with the
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nature of the proposed program, the manner in which it is carried out,
the resources of the country and the extent to which existing systems
have already been developed.

Crude observation of conditions in these countries indicates that
behind the political objectives of land tenure and other land reform
measures in these countries is an honest groping for a system which will
satisfy two deep and basic needs; (1) much more productive agriculture
as a base for national economic development, and (2) a sense of security
(and participation) among the peasantry as a basis for needed political
stability. Unfortunately these are often inconsistent ends. Too often
the so=called "foreign expert® engaged to assist with these problems
have furnished too many nostrums and not enough evidence on which to
base realistic decisions for the changes that they frequently recommend,

In any event, it is clear that characteristics of rural societies
in less developed countries are likely to differ so much from those in
developed countries, that experience and methods appropriate to the
latter should not be applied uncritically to the former, even though
something can be learned from them., More specifically, the measures
of agricultural efficiency appropriate to the developed countries are
inappropriate to most of the undeveloped countries. As presented in
the succeeding chapter, sugcested alternative criteria may be more
relevant to policy decisions on land reform programs and resource

development.
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CHAPTLR VI

SUGLESTZD PROCCLDURLZS AND ALTERIATIVE
METHCDS FOR PROJECT EVALUATICN

The objective of every project evaluation can be stated simply as
a comparison of the agricultural situation and production before and
after development. The evaluation represents the results of investiga-
tions and studies of the physical environment, the economy, and the
local population as they individuvally and collectively affect the devel-
opment and use of available water and land resources,

If executed properly, the evaluation should indicate the physical,
economic and practical feasibility of implementing proposed irprove-
ments. Further, it should furnish a sound basis for post-development
farm demonstration, training and experimentation. It should alse
qualify the financial position of the development plan,

There is usually no conflict in the objectives sought in determine
ing the individual and collective effects that the physical environment,
the economy and the people have upon resource developments in less
developed countries, However, the means of measuring these effects
need not or necessarily can not be the same for every project. Exper-
ience has shown that obstacles confronting evaluation in these coun-
tries can be overcome by adopting procedures and criteria for specific
situations, and by developing alternative approaches from which sound
Judgments can be made without invalidating basic principles of evalua-

tion as outlined by the financing institutions and most resource
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development agencies,

Some alternative procedures for obtaining basic data, and for pro-
Ject evaluation are presented in this chapter. Also indicated is the
extent and type of data which from my experience is necessary for under=-
taking a feasibility study in an under-developed countrye. This repre-
sents the minimum data from which reasonably sound decisicns can be
made in the planning and development stages of a project. Finally,
alternative approaches and methods for assessing project effects and
individual repayment capacity of project beneficiaries are presented,

Although no two resource projects are completely alike, the eval=-
uvation process must cover these four broad subject matter areass:

1. Physical Resources and Agricultural Data
2. Assessment of Benefits and Economic Justification
3. Organizaticn and Kanagement

k. Financing Arrangements

Physical Resources and Agricultural Data

Water Resources

Of the physical resources, water is the first consideration. The
appraisal of hydrology is concerned with the quantity, quality and re-
liability of the water supply. This appraisal is the primary responsi-
bility of the hydrologist but it is of particular concern to the economist
who must assess the benefits resulting from a given water supply. To
this end, the economist must understand and agree with evidence for
supporting the assumptions made in estimating the probable water supply,

and be satisfied that water availabilities are conservatively estimated
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and that the frequency of water shortages are not excessive,

For instance, in numerous instances hydrological data have been
presented on an average annual basis indicating sufficient water for
essentially a full supply for the lands selected for irrigation. However,
examination of the basic data for water availability has often revealed
extreme shortages over several consecutive years of record and for criti-
cal months within a growing season. These shortages were of sufficient
magnitude to destroy the crops, including perennials, that were assumed
for the area. Careful examination of basic data is necessary in project
evaluation to prevent "hidden surprises® that are often concealed by
average values,

To assist in evaluating the economic significance of available
water supplies the following shortage criteria are suggesteds:

Domestic and Municipal Water Supplies 1In general, a water shortage

at any time in cities having nmumerous industries could result in a reduc=
tion or curtailment of production with severe attendant financial losses,
Thus, for project planning, a water shortage for industrial purposes of
any magnitude should not be tolerated.

For non-industrial cities, water shortages at very infrequent ine
tervals can usually be tolerated. Though many factors enter into esti-
mating allowable tolerances, planning engineers have frequently set this
interval arbitrarily at around 15 years. The economist can assist in
establishing optimum shortage tolerance limits after consideration of
three factors; (1) opportunities for rationing water for non-essential
uses, (2) probable financial losses from shortages and, (3) the savings

in capital costs for storace and transmission facilities,
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Where stream flow records are not available or if availabtle only
for a limited period, which is the usual case in less developed coun-
tries, a relatively high storage reserve should be included in project
planning as a safety factor. Consideration of projected demands for
water, of coarse, can not be ignored. Evidence from reports on domestic
water projects in the United States indicates that a reserve sufficient
to supply a minimum of four months draft is necessary.1 This is an
arbitrary estimate which will vary depending on the accessibility and
cost of alternative water supplies. Where data are lacking on probable
water supplies, a reserve sufficient to supply a minimum of at least
six months draft is advisable as a safety factor for project planning

purposes.
Irrigation Water Supply Specific mandatory percentage limits for

water shortages for irrisation can not be recommended. The analyses
must be made on a project to project basis which will determine the
optimum amount of land to be irrigated, and the most suitable cropping
pattern and intensity of cultivation for the water supply available,
For sound project planning, irrigation shortage limits are useful as
general guides in establishing the scope of the project. Thé economic
evaluation can proceed and be adjusted, if necessary, in the final
planning stage,

Since data are lacking in less developed countries, limits on water

shortages can be adopted for project planning from experiences on existing

1Personal files of Bureau of Reclamation project reports,



116~
projects in the United States. The hypothesis being that these data
represent sound project plarning and that composite results are ade=-
quate for planning and appraisal of similar type projects elsewhere,

The results from study of water supply data for 15 Bureau of Recla-
mation projects are summarized below.2 Column I shows the actual range
in water supply shortages for the items indicated for these projects.
Column II shows averages for these projects which may be considered as
"desirable" limits in project planning which could not be exceeded
without serious detriment to project benefits. Column III showing the
¥general maximum" shortage limits represents averages for the upper
quartile. If thése shortages are approached on a specific project, major
adjustments in crop yields and cropping patterns would be required. In
special circumstances these shortage limits may be exceeded in project
planning but special care rust be made for adeguate project design and
evaluation.

Though these criteria are arbitrary, they are derived from well
engineered projects which provicde useful guides for initial planning
and evaluation when hydrological data are inadequate or lacking. Ad-
Justments to these general criteria can be made on a project to project
basis, if appropriate, to reflect the affects on agricultural production
of estimated water shortages as influenced by crop yields, cropping
pattern and cropping intensities.

There is no specific problem with appraisal of water quality,

20btained from personal files of Bureau of Reclamation project
reports on projects in the Western United States,
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Tolerances for plant growth for most toxic elements are relatively well

defined by plant physiologists.

most all project areas,

Item

Maximum water shortage for any
single year

Yaximum water shortage for 2
consecutive years
(total)

Maximm average annual
water shortage for
S0-year period

¥aximum in water shortage
years (Proportion of
years in which some
shortages were
experienced)

Land Resources

Column I
Actual

Range in
Water

Shortages
lFercenf)

8 to 100

10 to 200

1.0 to 21

3 to 38

These data are ecually applicable to

Column II Column III
General

Average Maximum
Shortage Shortage
Limits Limits
(Percent) (Percent)

51 13

€8 142

3 6

27 30

In evaluating land resources, it must be established by some means

that the project lands are capable of sustained production with irrigation,

Such an assurance must be based on adequate climatic, soil, topographic,

drainage and agronomic data,

Climate The components of climate are measurable and their effect

on plant growth ean be determined for any preject area by existing scien-

tific techniques.

These types of data, provided by plant physiologists

and meteorologists, will define natural hazards to plant growth, the






-1),8-
growing season and the climatical production hazards.

The upper limit of vegetative production which climate will allow
may be classified as the climatical potential. It may be expressed in
terms of the amount of dry matter produced per unit of time and area.
This type of analysis establishes sufficient basis for determining
water consumptive use, requirements of plants, and for estimating vegeta-
tive productivity under dry-land and irrigated conditions. The analysis
of the climatic potential depends upon complete and accurate meteorologic
data pertaining to evaporation and rainfall for each month of the year.
The components necessary for establishing evaporation rates consist of
percent of sunshine, temperature, relative humidity, wind and latitude.
The components for establishing the amount of effective rainfall for
plant growth are temperature, amount of rainfall and water holding
capacity of the soil.

If such data are unavailable or incapable of transfer from a nearby
area of known climatic characteristics, using energy balance techniques,
special instruments can be set up to record the net solar radiation and
the effective evaporation at a particular site.

Soils An inventory of soil characteristics is necessary to aid the
selection of appropriate land use, to identify and measure the dimensions
of reclamation problems, and to supply the data necessary to classify
land for its productive capacity and pedalogical characteristics,

If sufficient data are not available, the usual case in less devel=
oped countries, soil surveys and land classification of some type are

required before the project appraisal can proceed. Ordinarily, a land
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classification made to semi-detailed standards is desirable, If a
choice of type of classification can be recommended, one similar to that
developed by the United States Burean of Reclamation is preferred. This
is basically an economic one which determines the potential productive
capacity, production requirements, and the land development necessary
for sustained irrigated agriculture,

Experience in less developed countries has indicated that frequently
a detailed land classification by U. S. Bureau of Reclamation standards
is not warranted. Most officials of these countries do not accept such
a classification because of being too costly and time consuming and, in
general, not considered applicable to existing national environments.
The bases upon which these standards are developed include a highly de=-
veloped economy with good transportation and marketing facilities which
do not exist in these countries. Further, the improvement and utilization
of lard, water, economic and human resources are achieved by vastly
different methods.

Often one finds land being cultivated that has been terraced out of
a hillside which by U, S. Bureau of Reclamation standards would be
classed as non-arable. Because farms are extremely small and labor
plentiful many plots have been "built-up" by replacing the top soile
Further, other factors, particularly manégement, are often more important
in influencing total production than differences in soil. Perhaps more
often than in the United States an excellent soil is less productive than
a poor soil because of poor management, Most frequently these govern=-
ments do not expect water users to repay all project costs and because

the objectives of development are not always profit oriented the arguments
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against costly detailed land classification are warrented,

However, consideration of land for irrigation development must
accentuate whatever deficiencies of soil or water that exist. Extreme
conditions can serve as criteria for the elimination of an area from
further consideration for irrigation, drainage or reclamation. Under
usual circumstances, any one of the following characteristics can be
used to separate unsuitable land from that which is notj (1) slope,

(2) soil texture, (3) soil depth, (L) water holding capacity, and

(5) soil bulk density. Non-arable or unsuitable lands can be estab-
lished as those having soil properties unfavorable for economic pro-
duction of crops, or chemical soil conditions too costly to reclaim,

For separation into arable and non-arable, general criteria as developed
from the Soil Conservation Handbook, and Bureau of Reclamation Manual
are suggested. These data are tabulated below and represent a starting
point for land classification in less developed countries which can be

adjusted, as required, to reflect local situationse

Characteristics Condition Elimination Criteria
Slopel Sprinkler-Crops Over 10%
Slcpel Sprinkler-Orchards Over 12%
Slopel Sprinkler-Pasture Over 20%
Slopel Surface system Over 10%
Soil texture? Irrigated < Tu 59
Soil depthl £ 15% 5u - 200 cm
Soil depthl < 25% 5u - 120 cm
Soil depthl >25% Su - 60 cm
Soil water holding Depth of root
capacityl penetration - 10 cm
Soil permeability3 Irrigated - 0.1 em/hr
Soil bulk density3 Irrigated + 1.8
Water quality Baron content + 1.9 ppm
Water quality Ci ¢ S0) 4 NCO3 =+ 25% (Leaching
requirement)

1Soi1l Conservation Service Handbook
2Thorne, D.W. and Peterson, H.B., Irrigated Soils, Blakiston Company, 1949.
3Bureau of Reclamation Manual No. V., Land Classification Specifications,
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The requirements for evaluating the suitability of soils for irri-
gation often must be left to the informed judgment of the soil scientist,
Extensive and costly surveys can be minimized when the soils are parti=
cularly uniform and the project lands are clearly suitable for irrigation.
Obviously, if an area to be developed has a history of cultivation by
dry-farming or partial irrigation the extent of the survey may be reduced
with reasonable assurance of successful production with full irrigation.

Land reclamation costs are estimated partly by economic study,
and partly by soil deficiency measurements, The most serious land recla-
mation problems are usually associated with saline soils., Detrimental
salts may be present in land to be irrigated, or it may accumilate from
irrigating land without adequate drainage. In these instances, recla-
mation by leaching and drainage are usually necessary. For most classi-
fication, three soil salt conditions are sufficient; namely, saline,
saline-alkali and nonsaline-alkali. The limits suggested for these

conditions are.3

Salinit Alkali
Iype 7 18) B ph_
Saline +u 10 -8.6
Saline-Alkali +h4 +15 8.6
Nonsaline-Alkali -4 415 $8.5

These classification 1limits are useful for separating soils into
arable and non-arable categories but do not describe the reclamation
potential of an area. This must be done by relating the soils affected

by salt to reclamation requirements. For this purpose the following

3Adopted from USDA Handbook 60, Diagnosis and Improvement of Saline
and Alkali Soils, United States Government Printing Office, 195L.
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prescriptions have proven useful precluding assessment of reclamation

costss

Condition Soil Type Reclamation

Saline All Leaching alone

Boron All Leaching alone

Alkali Adequate Gypsum Leaching plus
gypsum or sulphur
amendments

Alkali Calcium~free Leaching plus

s8oils gypsum or calcium

amendments

Classificaticn of an area for its productive capacity must refer
to individual crops. Crops may grow well in some soils and poorly or
not at all in others due to soil characteristics. For example, pasture
crops produce nearly as well on irrigated soils 50 centimeters deep as
they do on deeper profiles. The characteristics that have a direct
and reasonably measurable effect on the growth of most crop plants are

tabulated belowe

Characteristics Limitation

Depth Root penetration

Texture The retention and release
of moisture and mutrients

Porosity Aeration

Bulk density Aeration-root penetration

pH Nutrient availability

The effect of restricted soil profile on crop production is not pro-
portional to reduce soil depth but, according to Storie, follows a
curve.h These data are recommended for estimating the effects of these
deficiencies on production capacities,

The amount of field work necessary to verify the productive poten-

tial and the land reclamation costs will vary for each project, but the

Lstorie, E., Revised Soil Rating Index, University of California, 1958.






-153-
judgment of experienced soil scientists and agronomists must be heavily
relied upon. The economist can readily establish the maximum unit
reclamation costs that the project can bear when sufficient soil and
laboratory data to indicate approximate chemical reclamation requirements
are available., With these minimum data, land soil surveys sufficiently
adequate for avpraisal of potential projects in less developed countries
are possible,

Agricultural Data

The objective of project appraisal can be stated simply as a com-
parison of the agricultural situation and production from the project
area before and after development., The investigation necessary to reach
this objective satisfactorily are far from simple, and the minimum data
necessary for each project are not easily defined.

Generally, land in these countries to be developed is usually under
sone sort of cultivaticn so that a considerable array of data is necessary
to assess the existing agricultural situations.S Seldom is much of this
information available from published sources, and only exceptionally

have adequate land use or farm surveys been undertaken.

SThese include a) land tenure status, including any existing water
rights; b) farm size, ownership and operating patterns; c) characteristics
and amount of population, including number of farm cperators and hired
farm laborers; dg prevailing farm practices; e) existing technical and
credit services for farmers; f) land use, including rotation systems and
cropping patterns; area in current year under various creps and pasture;
if already some irrigaticn, the area irrigated and water usare; g) average
crop yields and volume cf producticn, including livestock; L) descrip-
tion and adequacy of farm to market roads and of marketing and processing
facilities; i) current prices at farm level for products; j) costs of
farm production,



154~

Farm Surveys

With the exception of the large cattle "estancias" in Uruguay,
detailed farm schedules used in obtaining farm statistics in these
countries proved to be of little value. Nost of the data obtained from
farmers interviews were biased and unreliable. However, personal inter=-
views did prove useful for obtaining opinions of farmers on probable
uses of land and water and the production expected from increases in
the water supply.

From experiences with farm surveys in these countries, it was
concluded that schedules simply designed were useful for securing
opinions and observing problems of most aspects of the farming opera-
tions. Though the accuracy of much of the statistical data may be ques-
tioned, it forces the investigators into the field whereby they can assess
existing conditions and ccnduct various types of field measurements to
obtain first hand information. With this insight into the local situa-
tion, more realistic estimates and assumptions for project appraisal can
be made,

It is important, however, that the field investigations be made
throughout the growing season by experienced technicians in order to
observe the full cycle of farm operations and cultural practices. With
cooperative effort by the agronomist, the irrigation engineers and the
soil scientist, all aspects of the existing agricultural and irrigation
problems can be appraised, and realistic projections made of potential
conditions with project development,

Land Use Surveys

Reliable information on land use is lacking in these countries. The
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collection of statistics is further restricted by lack of maps, aerial
photographs, or local location aids.

Under these conditions, a practical method is recommended which
will specify the numerous types of land use, as well as kinds of crops
produced, and the area occupied by each. The procedure is to employ
data taken from straight lines paced at random in the project area,
The direction and length of lines taken will depend on the size of the
area to be covered, the density of cultivation, and other factors. As
many offsets from the base lines as may be required by terrain or cone
venience can be made,

The hypothesis of this method of determining land use is that the
percent of a straight line intersecting a sufficient number of fields
growing a single crop is directly proportional to the percent of area
represented by that crop. If "field" is defined as any area utilized
for a distinct purpose, the land use pattern is measureable,

This method provides a practical and low-cost means of obtaining
reliable agricultural statistics for inventory and crop forecasting
purposes. It is useful for establishing bases for determining crop
yields, livestock numbers, farm sizes, and other useful information.
The nature of field work practically eliminates human bias, if performed
systematically, and allows use of semi-skilled personnel. Since the
method is developed on a statistical basis, false field data can readily
be detected. Therefore, field work requires little supervision to in-
sure its accuracye.

An example of land use data obtained by this method during field

work in West Pakistan is presented in the following tabulation. In this
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example, 53.1 percent of the total area traversed was found to oe culti-

veted and L6.9 percent non-cultivatede.

ILand Use Yards of Line Percent
Millet 576 11,2
Beans 353 6.8 Food crops
Sugar Cane 194 3.8 32.2%
Vegetables 211 h.l"J
Sweet Potatoes 329 6.l
Sesame 98 1.9} Cil crops
Peanuts 197 3.8 8.3%
Pasture 279 S.L'} Forages
Berseen Ls8 9.7 15.1%
Sub-total 2,135 53.1
Qther
Erush L3l 8.
Range 706 13.7 Other
Sand Dunes 39 .8 ALE
viaste 593 11,5
Sub-total 1,772 3L.L
Farmstead and Waste
Canals and Ditches 81 1.6
Villages 25h L.9 Cultural
Roads and Trails 197 3.8 12,59
Farmsteads 115 2.2
Sub-total [é 12.F
Total 5,154 100.0

Farm Product Prices

Obtaining reliable data on prices received at the farm level in
less developed countries poses special problems, Statistics con preduct
prices are limited to wholesale or market prices in principal consuming
centers or to prices quoted by the government. The government quoted
prices frequently are different than the actual market exchange prices,
In addition, the market prices represent sales for only a fraction of

the crops produced as most of the producticn is used for food or feed.
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If market or government quoted prices are used as the basis for
estimating farm prices, the costs of getting the products to market,
and the costs for additional processing and distribution must be de-
ducted. This involves estimates of costs for transporting products by
camels, donkeys, bull-carts, carrying on a man's back and, in many
instances, for taxes and sales commissions at the point of first sale,
Fgrther, because of‘lack of refrigeration facilities, and inadequate
transportation facilities the percent of wastage and spcilage is
usually very high. Field surveys are the best means of obtaining
these types of data. Even though farmers estimates are usually not
reliable, realistic estimates of these costs can be made from observation
of the marketing operations and from scattered bits of information from
local people. Perscnal opinions of farmers, particularly for estimates
of the time involved in marketing a given quantity of products, are
useful,

Experience has found it necessary to adjust wholesale or government
quoted prices to obtain "harvest prices®™, Harvest prices represent the
average market prices prevailing during the harvesting period. The
harvest price in West Pakistan for some products has been as much as
LO percent lower than average yearly wholesale prices.6 They are more
representative of farm prices because most products are sold immediately
after harvesting.

Occasicnally, data are sufficient on prices of some products to

6an analysis of the Present Agricultural Eccnomy in Selected
Irrigated Areas of the Indus Plains, Harza Engineering Company Inter-
national, September, 196lL.
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establish price changes over a period of time, A trend in prices is
particularly significant for projecting prices over extended periods.

It is recommended that when a trend line significance can be established
it should be used rather than simple averages. Trend line for prices

of cotton, wheat, rice and other staples can often be established since
price data on these crops are usually available, at least at the whole-
sale level,

Farn Costs

There is generally no serious diffioulty in obtaining cash costs
for agricultural production in less develeped countries. Prices paid
for seed, equipment, fertilizers, etc. are usually aviila_.ble from
government sources or from local merchants. Also, farmers seem to re-
member expenditures made for production items., However, cash expenditures
comprise a very small portion of total costs. It was estimated that not
more than 25 percent of total costs on a typical farm in West Pakistan
consists of cash expendimma.7 The percent of cash expenses for crop
production in Guinea was estimated to be even less,

Complicating the determination of reliable cost data for farm pro-
duction in these countries is the practice of payment for labor in crops.
For example, in West Pakistan the barber, lsundry man, blacksmith, car-
penter, merchant and others providing services or products to the far-
mers are repaid for their services by a specified amount of cotton, corn,

wheat, etc. Also, cattle owners without a feed supply often harvest

Tcost of Production of Major Crops, Board of Economic Inquiry,
Punjab (Pakistan), 1961-62,
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sugarcane for the leaves and tops or harvest grain for the straw. A
hired laborer frequently receives all the unthreashed grain he can carry
home after a day's work for his wages.

It is almost impossible to determine the amount of man-hours or
animal-hours required to produce a crop. In Guinea for example, the
practice of communal farming compounds the difficulties in estimating
labor utilized in cultivating crops. MXost all small subsistence farmers
indicate that they are employed "full time" regardless of the size of
plot cultivated. Evidence from one study in West Pakistan showed the
average farm size sufficient to provide gainful employment to be less

than 55 percent of the labor availa.ble.8

It was found that the best
estimate of man-hour requirements for producing specific crops could be
obtained by having the farmer estimate the amount of land of a particu-
lar crop that he could cultivate if available, Labor requirements could
then be imputed.

It is recommended that the cost of family labor be excluded from
the total cost of production when calculating net project benefits,
The hypothesis is that in view of the large degree of under-employment
in these countries, the economic cost of labor is zero or very nearly
so. This procedure eliminates the need for estimating labor require=
ments and for computing the value of family labor inccme. The cost of
hired labor should be included in the analysis of benefits although it

may be excluded for calculations of benefits to the econcmy as a whole

8Calculation cf Net Agricultural Benefits for the Priority I
Areas of Tarbela Reservoir, Harza Engineering Company International
(unpublished), 196L.
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where there are no alternative opportunities for employment. Also any
interest paid by the farmer may be excluded as a production cost if an
estimate of the full capital costs for developing and working his land
has been included in the project cost estimates.

Projected Agricultural Conditions

Projections of agricultural conditions over the life of a project
are dependent upon assumptions about a number of factors that usually
now function as constraints on present agricultural production; i.e.
shortase of irrigation water, small and fragmented holdings, use of
primitive farm technology, inadequate credit, marketing and transporta-
tion facilities, etc. Usually, the improvements and changes anticipated
are directly related to the agricultural, educational and infrastructural
supporting services accompanying the resource development program,

But, in assessing estimates of future crop yields and livestock
production, for example, no agriculturalist can possibly be expert on all
crops in all countries. Therefore, some reliance must be placed on the
views of local technicians and others familiar with crop production tech-—
niques within the area. One must examine closely the technical evidence
from which estimates have been made and first reach a judgment as to the
future yields that should be obtained. He must then adjust this estimate
to the level of yields which is judged will be obtained taking into account
most of the factors that have been discussed above. The time lag in
attaining this level of production must also be assessed in a similar
light.

The projection of the crop distributicn "with® project condition

must recognize the needs of the area, nation and recent trends in
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production. It should create a general balance of crops and a rotation
that can reasonably be met with the soils, climate, existing farm equip-—
ment and the water supply to be made available. As drainage and irriga-
tion water are necessary before full benefits are possible from fertili-
zers, pest control, improved seeds and other improved practices, the
effect on production of the interaction of these inputs in combination
is, therefore, extremely essential,

The prospective market for products is often one of the most cri-
tical aspects of appraisal. Experience has shown that it is far more
often the availability of adequate markets and transportation rather
than agronomic factors that sets the limits of intensification of crop-
ping patterns, prices and overall viability of a project. This aspect
of the appraisal must justify the forward price projections assumed for
the various products and also specify in detail the additional markete
ing or processing facilities necessary for the attainment of these prices,

A thorough examination is needed for every project to decide whether
it can reasonably be expected that the farmers with their previous exper-
ience and technical skills will adopt the proposed cropping patterns,

The institutional setting of agriculture, its supporting services and
previous experiences are important elements entering into this considera-
tion. Obviously, due to the complexity and nature of the judgments in-
volved in both feasibility studies and appraisals, a high degree of pro-

fessional competence and experience is necessary,

Assessment _oi Benefits and Economic Justification

As noted, in these countries the data which can reasonably be
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expected to te availahle are seldom acdequate enough or reliable enough
to warrant any sophisticated economic treatment. In many instances it
would be unrealistic to apply more than rather crude tests. However, all
resource projects must be proven economically justified by acceptable
criteria before financial resources can be secured. Obviously, the ec-
onomic analysis should reflect use of the best data and techniques avail-
able, and only when there are no alternative means available should any
procedures be employed that do not permit the mcst rigorous economic
analysis.

Project Investment

Planning personnel are invariably confronted with incomplete data,
particularly during the formative period of a resource development project.
Judgment and past experience must substitute for costly field investigations
which cannot be financed until individual projects have reached priority
status. The use of "experience®" curves can be extremely valuable in the
appraisal stazes of a project. However, they should only be used by the
people who prepared them, and who know their limitations and applications,

Project Costs There is usually little difficulty in estimating the

expenditures to be made during the construction period. However, there are
a number of considerations, other than the physical characteristics of a
project site, that can materially affect the engineering designs and cost
evaluations of a project. These are frequently not given adequate con-
sideration by United States engineers in development of resources in less
developed countries. Experience has demonstrated that project cost esti=-
mates almost always require some adjustment for economic evaluation.

For instance, the project cost estimates made from the viewpoint of
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financing usually include the full cost of equipment which has salvage
value on completion of construction. This can be a significant sum,
which must be adjusted in the financial and economic analyses,

Conversely, the project cost estimates seldom include supplemental
public investments necessary for full development such as improved farm
to market roads to transport the increased production. These types of
costs must be included in the economic evaluation although they may need
not be included in the financial analyses,

Adequate consideration is often not given to changing objectives of
design for water control structures. Although engineers try to anticipate
future needs, engineering designs and project plans frequently do not
permit future extensions, expansions and enlargement of structures, It
is a common practice in the United States for engineers to design a pro-
Ject for immediate construction of its ultimate capacity. Experience in
less developed countries indicates that more consideration is required
for development by stages geared to the pace of the local society. There
is a greater need for engineering designs to incorporate flexibility for
future use and development,

Experience in the United States has been that costs have contine
ually risen in the past. This is true also in less developed countries
and there is no reason to expect otherwise in the future. Two important
effects in project planning result from cost escalation that are recog=-
nized.

(1) Projects with large initial investments and low operating costs
are virtually immune to future rises in costs. These projects have an

inherent advantare over alternatives with prolonged investment and high
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operating costs. An example of this can be found in the United States
in recent refinancing of the Wanapum Project on the Columbia River,

The future anmial costs of the Wanapum Project were orginally
fixed by a 50-year revenue bond issue carrying 4 7/8 percent interest.
Before the project was even completed interest rates had dropped and the
project was refinanced at 3 7/8 percent interest. This reduced the
future anmual costs by about 10 percent. This project is now immune to
increases in either construction costs or interest rates, yet advantage
had been taken of & drop in interest rates, Thus, future anmial costs
of such a project cannot increase, but they could decrease,

(2) Cost excalation also affects resource development planning im
the funds required to carry future projects to completion. An estimated
cost made at today's price levels for a project to be built 10 years from
now tends to be accepted by the government and the fimancing agencies,
These estimates may be qualified with dates and cost indices, but these
qualifications are at best "educated® guesses, particularly in less devel=-
oped countries. It is, therefore, more prudent that cost estimates of
future projects be escalated in financial planning as well as economic
analyses,

Another effect of time on cost estimating, not related to escalation,
is the economic life of civil works. The tendency today is to extend
the assumed useful life as necessary to justify a given project. Yet,
in many instances, evidence indicates that a shorter life should be con=
sidered. The rapid advances in modern technology can make obsolescence
a more important factor tham the mere duration of concrete and steel.

Smaller dams are being submerged by larger dams, under-sized locks are
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being replaced, and inefficient power plants are being retired prior
to their originally contemplated useful lives. Any project that re-
quires the assumption of an abnormally extended life for its justifica-
tion should be viewed with suspicion,

Project Labor Costs With respect to local labor, a reduction in

project costs is appropriate in certain instances in less developed
countries where official wages may be higher than the economic cost of
labor. This is, at present, the typical situation in West Pakistan and
Guinea.

Both naticnal and local employment conditions should be reflected
in the project evaluation., In the case of local unemployment this can
be done by increasing benefits by the amount of unutilized or under-
utilized resources. In the case of naticnal unemployment, it becomes
necessary to develop standards to reflect the conditions that exist,

In West Pakistan and Guinea, it is appropriate to reduce project
costs by the amount of the labor costs rather than increasing benefits,.
This resource is otherwise presently unemployed and the opportunity cost
is zero. Payments to labor used in construction, for the most part,
simply involves a redistribution of income rather than an economic cost.
By treating labor costs as increased benefits rather than reduced costs,
the benefit-cost ratio of a project is affected in a conservative direct-
ion, Despite the questionable reasoning involved, there is undoubtedly
some practical basis for this procedure because the estimate of project
cost represents the needed requirements for financing loans. For the
economic analysis, however, the benefit-cost ratio should represent the

economic costs and returns to the nation.
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Interest Cost Presently, cost analyses of resource development in

less developed countries are clouded by a profusion of assumed and pre-
vailing interest rates. Frequently, interest during construction is cal-
culated on the basis of a rate charged by the central government but this
rate seldom reflects the true cost of capital. In some cases where there
is a clear difference between the official rate and the "free market rate"
the latter would be the most appropriate.

The United States Agency for International Development specifies
an interest rate of 33 percent on the foreign currency component of the
project investments, and 6 percent on the local currency component. This
procecdure further confuses the issue of the proper interest rate.

As introduced in Chapter IV, a procedure to eliminate the need for
predetermined interest rates in the economic analyses is recommended.

This is to compare a project with alternative investment on a capitalized
cost basis., The computation is made to determine the rate of return at
which the benefit-cost ratios or cost-cost ratios are 1 to 1. The computed
rate of return is then compared with the possible return on alternative
investments, and with the general prevailing value of capital,

This procedure eliminates the need for choosing a "proper® interest
rate for the evaluation, which will satisfy the requirehents of all
financing institutions. The results of an example where this approach
was used are presented in Figure L.

The capitalized cost approach is also very useful in ccmparing a
project having a large initial investment with alternative projects having
their investments spread over future years. For example, a large hydro-

electric project versus a series of smaller thermal plants; or a water
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supply reservoir versus a series of groundwater wells,

Frequently, in these cases, a simple comparison of annual costs
would favor a large initial investment; whereas, the capitalized cost
approach would show greater advantazes to deferred investments. However,
the application of cost escalation will offset to a considerable extent
the relative advantages of deferred investments in a capitalized cost
analysis,

The use of both escalation and capitalized costs appears to offer
the most realistic and truly comparative values for project analyses.
Uniform procedures based on this approach would permit all projects, re-
gardless of the sponsoring agency, to be evaluated for their contribution
to the basin and to the regional economy.

A clear distinction must be made between economic value and financial
repayment, The requirements for economic return should be just as stringent
for a public project as for a non-public project. Actual interest rates
to be paid by a particular agency should be considered only in financial
analyses.,

On-Farm Works Seldom is adequate consideration given to works within

farm boundaries such as land leveling, farm ditches and drains, and water
control structures necessary to bring the land into production. In most
instances it is assumed that construction of these works will be done

by the farmers as is done on projects in the United States. Because

most farmers lack the technical capability to perform this work effic-
iently, it should be included as an integral part of the project. If
they are to be constructed by the farmers, they must still be investi-

gated in sufficient detail to establish their estimated cost for the
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calculation of economic benefits, even when they can be omitted from
cost estimates for the purpose of financing.

With technical supervision, much of the on=-farm works can be accom-
plished with farm family labor. Where it can be established that the
economic cost of labor is zero, only cash expenditures for this work need
be included in the financial evaluation,

Project Benefits

The future annual gross value of agricultural production is calcu-

lated from the expected cropping pattern, estimated crop yields and i

estimates of future prices at the farm. The estimated anmual gross value
of production from the project area without the project is then deducted
to give the estimated gross farm benefit from the project. The gross
farm benefit less estimated annuel costs of production gives the estimated
net farm benefit,

Farm Budget Analysis Farm budget analysis is the usually acceptable

and recommended procedure for estimating net farm benefits and the farmers!
ability to repay project costs. Since typical farm and project conditions
must be represented, sufficient budgets to include significant farm size
groups, types of farms, land classes, water supply, etc. rust be made
and results aggregated for the project area,

Assuming sufficient data are available in less developed countries
to permit detailed farm budgeting this method 18 recommended as a first
priority. Experience in these countries shows, however, that data are
seldom sufficient for pro-forma farm budgets and complete reliance on
this method without major alterations are not warranted. Alternative

methods of evaluation are needed in many instances,
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Farm budget analysis, as developed in the United States and adopted
by most financing agencies for evaluation of projects in less developed
countries, assumes that individual farm family operator's net inccme is
the relevant measure of the relative efficiency of farms of different
sizes and kinds. Thus, studies in the United States confirm that larger
farms normally have correspondingly higher operator incomes leading to
the conclusion that they are more "efficient® than small farms. This is
true, however, but only with reference to management and labor. They are
not necessarily the most efficient in the use of non~human resources,
Therefore, although maximum operator's income serves as an adequate cri-
terion in the United States because from a social viewpoint labor is the
most scarce factor of production, the situation in West Pakistan and
Guinea and similar countries is quite different,

Faced with an imperative need to increase agricultural production,
these countries find almost all production factors limiting, except labor,.
From the public or aggregate social viewpoint, the marginal cost of labor
approaches zero. In fact, in the judgment of many leaders it is negative
and there would be a positive social value in employing additional labor,
even worth sacrificing scme production to accomplish., In any event,
rural unemployment and underemployment being what they are, and with the
certain prospects of even greater pressure of population upon employment
opportunities, labor is, from the social standpoint, essentially a non=-
cost element at any foreseeable levels of increased agricultural produc=-
tivity.

In direct contrast to the case in highly developed economics, there-

fore, any measure of relative efficiency of farms of different sizes
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mst be in terms of returns to non=labor resources to be relevant to
problems in West Pakistan, Guinea and similar countries,

Therefore, probably a simple measure of gross value productivity
per acre, above variable capital costs, is as relevant to policy decis-
ions under conditions in these countries as net operator-incoms under
United States conditions. This is consistent since observation and study
of projects in these countries does not iuggeat, for example, that the
level of productivity is higher on the larger than the smaller farms,

In fact, productivity per acre on small subsistence farms is estimated

to be higher in most project areas that I have investigated. Therefore,
in evaluating projects by farm budgets or other methods, care mmst be
used in calculating gross value productivity per acre to assure that
variation in results due to size of farm and other factors reflect re-
turns to the scarce factors of production appropriate for these countries.
This is of particular significance from the standpoint of land reform
policy, if this is an important aspect of the evaluation.

From experience, it is recommended that every attempt be made to
use farm budget method of analysis for evaluation. It has the advantage
of providing the most complete analysis for estimating project benefits
in addition to providing the basis for conducting the financial feasi-
bility phase of study. If the investigations are sufficiently detailed
to enable a budget analysis, the project planners are provided with the
most complete information on which to jJjudge all phases of a project.

In instances where the data necessary for detailed budget analysis
for a specific area are lacking, the farm budget may be synthesized.

That is, the experiences and data from other areas that are similar can
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often be used to "build-up" budzet data and the results applied unequiv=-
ocally to the new area. This procecure is satisfactory providing the
areas are similar includingz soils, cropping patterns, farm management,
etc. in all respectse.

For projects involving supplemental water, a farm budgzet analysis
is particularly difficult when data are lacking on existing water supplies
and farming operaticns. In this case, it may be more appropriate to ignore
existing conditions and develop budgets assuming no water without the
project and a full su-ply with the project. Irrigation benefits can
then be estimated cn the basis of unit values for water and extrapolated
to the project area for the amount of water to be supplied by the projects
This procedure eliminates the need for extensive survey to establish
existing conditions in order to estimate the incremental production
anticipated with the oroject. The main problem is to accurately estinate
conditions with the project and to adjust the results so as not to claim
benefits accruing to the project lands without the project.

Fodified Income To Land 1In attempting to avoid the perplexing pro-

blems associated with the farm budget method analysis, there are numerous
instances in less develeoped countries where estimates of water value are
more aporopriately computed by a variaticn of the so-called "income-to-
land" method. This method is essentially a computation of the probable
amount of the landlords' share of the additional increase in annual
crop returns by virtue of the proposed project,

This method must make about the same assumptions as does the farm
budzet method with regard to the level of agricultural technology, type

of farm, crooping patterns and crop yields. Also, it must make
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assumptions as to a set of standard rental shares for all crops grown.
Experience has found, however, that these data are more readily obtained
and with more reliance than most data necessary for detailed budget
analysis,

The gross value of water is the increased production from the land
which is expected from the application of project water. The net value
of water to land is the gross value less increased land costs anticipated
with the project. These include; (1) interest on any increased invest-
ment in land and farm improvements; (2) interest on the cost of new land
development, such as clearing, leveling, and construction of irrigation
distribution systems and drainage works, and (3) increased general pro-
perty taxes on assessments required for roads, schools and other publie
services,

From the net value of water to land must be deducted incresased opera-
tion and maintenance costs and a return to management to cover risk and
incentive to participate in the project. The value thus computed can
be used to estimate the economic feasibility of proposed projects,

Evaluations by this method are particularly useful as aids to pro-
Ject selection and planning. It approaches the problem from the view=
point of a landlord who has invested capital in land which either has
no irrigation water or only a partial supply, and who wishes to know
how much more he can afford to invest for additional water. The computed
value of water is not an expression of the relative merit of a project
because it 18 possible that a project with a low value might have a high
cost-benefit ratio, or vice versa. It has a tremendous advantage over

other methods because of less data needed and, in many respects, can



=17k~

focus solely on incremental chanzes due to the project.

Crucial to the evaluation by this method are two majcr factors;
(1) estimating changes in property taxes which must be based on a rather
complete public finance study of present and potential revenue needs of
local governments; (2) estimates of supplemental water needs. In most
instances, ditches contain no measuring devices and operators have no
idea of water actually applied to each crop. Theoretical consumptive
use requirements establishing full irrigation requirements are not
always adequate. However, estimates of supplemental water needs on
the basis of the mumber of additional irrigations that would be needed
to give lands under each ditch a full water supply after the closing of
irect-flow priorities is a practical solution.

Alternative Costs Conceptually, the alternative cost approach can

be aprlied to the determination of benefits derived from irrigation as
well as flood control, recrecation and power tenefits. The relevant al=-
ternative cost of rice in Guinea, for example, is the cost of acquiring
the rice in the world market. The purchase price or cost to Guinea of

a ton of rice would be equal to the value of an additional ton of rice
produced domestically in terms of savings in foreign exchange. This sum
in essence represents national benefits and for project evaluation would
need appropriate adjustment,

This method of evaluaticon is useful for determining project benefits
in specific situations such as a riceland reclamation in Guinea. It can
be readily applied with a minimum amount of data to obtain gross national
benefits for a special crop but requirements for adjustment to reflect

project benefits are not diminished or reduced in complexity.






~175-

Land Values In certain instances, comparison of land values with
and without irrigation may serve as a useful procedure of estimating
primary irrigation benefits. This method assumes that changes "with and
without® irrigation reflect a capitalization of expected net income re-
sulting from additional water, allowances made for operation and mainten=
ance costs and water charges,

Advantages of this method are that fewer variables need be estimated
than the farm budget method and it involves fewer assumptions and less

information. It has the obvious disadvantage of most other methods that

the economic value arising from the irrigation water camnnot be distinguishe

ed from influences of other factors that influence land value. For this
reason care must be exercised in its results. A4lso, in only limited in-
stances in less developed countries is the land market reliable, particue
larly for comparable land situations for measuring ccnditions with and
without water,

There are instances, however, where sufficient comparability is pre-
gent or can be modified so that direct measurements can be made., For
example, if the project involves an extension of an existing project so
that the new lands to be irrizated are quite similar in location, fer-
tility, climate, etce The procedure is feasible in cases where quick
appraisals of potential projects are needed for comparison purposes. It
is valuable also as a check upon estimated primary benefits of irrigation
investment derived by other methods.

Benefit-Investment Relationships

When the objective of the evaluation is for preliminary appraisal

and comparative purposes for initial project planning detailed economic
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analysis is frequently not justified. In these instances, benefit-invest-
ment ratios, expressed as a percentage may be sufficient.

The first measure of this type is the gross farm benefit-investment
in which gross project benefits are set against project investment. This.
method eliminates the need for cost of production data. Assumptions
needed are limited to farm product prices, crop yields, and cropping
patterns to obtain gross farm income. Given consistency of method it
provides a valuable yardstick for comparison of alternative projects,
particularly if agricultural conditions are similar,

Since this measure is primarily of value for comparative purposes,
results from many projects provide useful guides for placing a specific
project in a relative perspective. Computation of gross farm benefit-
investment ratios on 11 projects on which feasibility studies have been

completed was as follows:

Percent
103 h Lo
96 £0 L0
85 Lk Lo
80 L2

The benefit-cost ratios on these projects ranged from 1 to 1 on the
projects with gross farm benefit-investment ratios of about LO percent;
and, up to 1 to 3 for the projects with gross farm benefit-investment
ratios of 80 to 100 percent. These guides serve to provide rough esti-
mates of the probable feasibility of a potential project.

The second measure of this type is to set the net farm benefit for
the project as a whole against the total investment to give the net farm

benefit-investment ratio, expressed also as a percentaze. Since the
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full benefits of the project are seldom obtained until some years after
completion of the project, the net benefits must normally be discounted.

Results from existing projects are also useful for providing estimates
of the probable feasibility of a specific project. For the 11 projects
cited above, the ranze in net farm benefit-investment ratios, expressed
in percent, was 9 to L5 percent. The marginal projects with benefit-cost
ratios near 1 to 1 had net farm benefit-investment ratios of about 10
percent; but, about 1 to 3 on projects with net farm benefit-investment
ratios of about LS percent.
Export Parity

In some instances, it may be necessary to adjust net project benefits
at the farm level to represent more closely direct benefits to the economy.
For example, in Uruguay the major products from potential projects are
produced for export. In this instance, the farmers prices are subject
to major government intervention, and are set lower than export prices.
Total project benefits, therefore, consist of net project benefits to
the farmers plus direct national benefits accruing from exports.

Conversely, in situations where domestic production is deficit and
considerable imports are made; such as, rice and other products for West
Pakistan and Guinea, prices for domestic production are set lower than
the world price. The total quantity of domestic production and imports
are sold on the consumer market at prices set higher than the prices for
imports. Total project tenefits, therefore, ccnsist of net project
benefits based on controlled prices at the farm level, plus direct nat-
ional benefits accruing from the imports. This situation parallels the

conceptual analysis by alternative costs,
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Intangible and Secondary Benefits

The usual explanation of how secondary benefits arise is that un-
employed resources will be used or some resources will be utilized more
efficiently. Those acquainted with existing conditions in most develop-
ing countries generally agree that there are shortages in investment
opportunities for both capital and labor resources. Numerous cases may
be cited where projects have provided employment opportunities and train-
ing, and triggered new demands and interest that have led to genuine
economic development. For this reason intangible benefits should be
given greater emphasis towards justifying resource development in less
developed countries.

Data on which to base a monetary estimate of intangible benefits
are not available. In the absence of monetary estimates there should,
however, be a discussion of their nature. At least six major types of
intangible and secondary benefits of a water resource development should
be considered in project evaluation.

(1) The effect of increased food production on the health and welfare
of the population, both local and national.

(2) The opportunities of increased investments of labor and capital
in the transportation, processing, manufacturing, wholesale and retail of
the increased farm production as it moves through all the trade channels
from the producer to consumer.

(3) Increased opportunities for the investment of labor and capital
in the manufacture, distribution, wholesale and retail of manufactured
goods and services moving to the farmers and farm laborers, to satisfy

their increased purchasing power,
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(4) The benefits of a reduction in the imports of food and the
increased export of food and fiter on the national balance of trade.

(5) The increased tax tase created by the more procductive land
and on the increased investmen's and income resulting from the develop-
ment throughout the entire eccnomy.

(6) Improved national security and political stability.

Any one of these types of venefits could be justification for pro=-
jects in less developed countries even though their existence may be

questioned in developed countries,

Financial Arrangements

No aspect of project evaluation is more important to the financing
arencies or to the borrowing countries than the financial analysis. The
numoer of projects throughout the world that have failed because of ine-
adequate financial arranzements are numerous.

Sufficient funds must be assured for completion of the works and for
their operation. Interruption of construction because of shortage of
funds can result in economic losses which underdeveloped countries can
ill-afforde

Cost estimates must be realistically assessed and ample contingencies
allowed to take care of normal risks of inflation, escalation and unfore-
seen engineering difficulties. Experience has shown that with few ex-
ceptions initial costs estimates have been far below actual construction
cosis,

Firm arrangements are necessary also for provision of all the funds

required including both the loczl and foreign currency compcnents. In
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the event there should prove to be an over-run in costs, contracts must
provide that any funds necessary to complete the project will be provided
promptly as required,

The availability of funds for project operation and the operating
acccunts of the government agency must be examined during the project
appraisal., Generally, estimates of costs of operation and maintenance
seldom give much difficulty but problems relating to proposed water
charges and other farmer payments toward the cost of the project are
extremely complex.

From experience it can be argued that for revenue producing projects
the general policy should be that the organizations responsible for such
projects earn revenues sufficient to meet all their operating costs plus
depreciation, and earn an adequate return on the funds invested. But
because of government policies toward agriculture, most irrigation
projects are usually not set up on & revenue producing basis. Obviously,
the financing arrangements must be more flexible than in the case of a
power project. Experience in these countries has proven to me that if
no more than as a matter of principle, the farmers should contribute
reasonably towards the cost of providing the benefits they receive,

If the project is economically feasible, the benefits should be such
that an adequate water charge is within the payment capacity of the bene-
ficiaries. However, in most cases such charges cannot be levied for
economic or social and political reasons. In Guinea for example, where
land is not privately owned, the peasants are so unaccustomed to cash
expenses that a substantial reclamation charge would likely frighten

them away from using the project lands with the result of no production
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and hence, no econcmic benefit., It is believed that concessicnal rates
during the first years of operaticn can be used to solve this problem.
The social and political reascns why charges carnot bte levied against
beneficiaries may be related to the poverty of the peasants but more fre-
quently they relate to government policies of subsidizaticn of agriculture,
Important also is the resistance of the agricultural sector to change,
where there are long established traditions and rights to water and land.

The financing agencies request repayment analysis of projects as
part of the evaluation study. Several methods are suggested for estimating
payment capacity or reascnable charges toward meeting project costs.

The farm budget analysis of typical farms is the usually acceptable
procedure by financing acencies. The problems with farm budgets have
been enumerated.

The next best procedure found to establish water charges was devel-
oped for conditions in West Pakistan in which water charges were related
to the present net income and adjusted upward proportionately to estimated
increased net income with the project. For example, the present net farm
income per acre was computed at 200 rupees, and the farmers are now paying
an average of 15 rupees per acre for irrigation water or 7.5 percent. With
the project, net farm income was increased to 300 rupees per acre. There-
fore, farmers could pay the same percent of the increased net income or
22.F rupees per acre without any added hardship. In this instance, this
sum was sufficient to amortize the project costs.

An alternative approach is to assess the farmers on the basis of
a reasonable interest rate on the project capital costs for perpetuity,

The interest rate may vary but should be sufficient to pay annual costs
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of operation and maintenance and provide a surplus for further develop-
ments. This procedure is justified by the need for revenue in a nation
where arriculture is the major economic activity and where there is a
continuing need for additional resocurce developments,

Water charges assessed against the net income to the landlord may
also be cn equitable basis for repayment of project costs. This pro-
cedure has merit in Uruguay where most land is held ty absentee cattle-
barons and also in West Pakistan where share-cropping is predominant,
Yost frequently the net farm income to landlords is higher than to
tenants because of inequitable crop-share arrancements, and they, there-
fore have the hichest capacity to repay. Some control measures with this
system would likely be recquired to prevent shift of this cost to tenants
in the form of higher rental ratese.

Occasionally one finds that a government has set a minimm level
of 1living, usually at a subsistence level. The payment capacity can be
estimated, in this case, by using the average per acre net farm income
as a base. If, for example, the average net inccme with the project is
300 fupees per acre and the minimum level of living is 1200 rupees, any
farmer with over li acres would have inccme above the established minimum
for living which cculd be assessed for water charges. This is an equitsble

approach because it would tax farmers with the highest ability to paye.

Crcanization and Fanagement

Particularly close attention to the prcposed organization and man-
arement for executicn of the prcject works and for subsequent operation

of a project is necessary before the evaluaticn is complete,
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With the exception of Guinea, there is & government authority, such
as an Irrigation or Public Works Department, responsible for the planning,
execution and operation of projects. The main criterion in assessing
the capacity of such organizations is their experience and past perfor-
mance in undertaking necessary responsibilities. In no case, in these
cocuntries were any of the existing organizations capable of carrying out
all functions required and employment of consulting engineers were nec=
essary before financing agencies would grant project loans.

The project appraisal must verify that the irrigation or water au-
thority has necessary powers to enter into contracts, acquire rights of
way and, in general, to undertake comnstruction and operation. If not,
satisfactory legislation must be enacted or, as frequently stipulated
by the IBRD, make the passage of such legislation & prior condition for
disbursement against the loan.

Not only is there concern with the experience and authority of the
government agency immediately responsible for the project, but also with
the auxiliary services essential for the proposed agricultural develop-
ment. It was found that generally agricultural research, farm extension
services, farm credit and marketing services are the responsibilities of
separate govermment departments which are not directly related to the
organization of the project. Hence, it is more difficult to meske specific
arrangements for their provisions and frequently one must rely.on general
undertakings from the government. In the case of Guinea, and West Pakistanm,
where the government administraticn of these services is clearly inade-
quate, special services must be provided directly under a project. In

these situations, the project cost estimate should include establisghment
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of research, extension and credit services, and for the training of
staff for these purposes. The success of every project is dependent on
the services provided farmers after the project is constructed.

A measure of the probable success of a project in these countries
is the willingness of the farmers to participate in the project. One
test, of course, is whether the expected farm benefits will be sufficient
to cover water charges, land betterment and levies and any other farmer-
borne costs of project operation, repay the farmers' own investment for
development of his land and leave him with sufficient reward for his
additicnal effort,

Seldom are water laws sufficiently developed to recuire a majority
of farmers within an area to vote in favor of a project vefore construc-
tion can be authorized. Decisicns to build a project are almost wholly
left to the governments.

In cases where landowners are faced with a substantial private
investment for on-farm development it is recommended that operzting au=-
thorities undertake this work. The slow rate of development if left to
landowners is seldom justified. Usually, if land agarian reform programs
accompany the development, the legal charter of the operating authority
must provide means to accomplish these measures at the beginning of the
developrent,

It was found from experience that special attention must be paid to
legislative and administrative arrangements for new settlement where this
is involved in a project. A critical review must first be made of legis=-
lation relating to the allocation of land, including proposed conditions

of land tenure. The appropriateness of the proposed size of holding for
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the condition of farming must be specified. The characteristics and
experience of the new settlers must also be considered; for example,
nomadic herdsmen such as in Guinea and West Pakistan can not generally
be expected to be good cultivators,

The system of selecting settlers should consider experience and suit-
ability for irrigation farming. It is necessary for success of the project
that after the settlers have been allocated holdings, it seldom will be
within their capacity to develop them fully. With adequate supervision
this is usually possible with their own labor. If not, they must
command the financial resources required with their omn funds, or from
adequate credit, Finally, the settlers mmst be assured of technical

guidance to bring farms to full production,
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CEAPTER VII

SUVMMARY AND CONCLUSIONS

Surmary

The demand for economic progress and social improvement in less
developed countries has increased steadily in recent years. Major em=
phasis is given to agricultural improvement programs and to water re-
source developments as means toward attaining more efficient use of human
and natural resources, and higher levels of living. The United States is
providing a major share of the technical and financial assistance to de-
velop these resources.

Legal and financial provisions of the international lending azencies
require that projects be economically and financially feasible. Feasi-
bility reports submitted to these agencies in support of loans for
construction are rated generally as poor. Evaluations of the agricultural,
economicvand administrative aspects of many projects are frecuently inade-
quate. There are wide variations in the procedures and criteria used by
consulting engineers in making the evaluations, and financing agencies to
review and appraise feasibility reports.

Since procedures and criteria for project evaluation have not been
developed in the less developed countries, the financing agencies and
consultants loock to the United States for acceptable standards to appraise
potential projects. In spite of the high professional level of the methods

and procecures used by United States water resource azencies there are
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wide variations and inconsistencies which reflect basic differences
in concepts, measurement methods and standards, and in comparability of
estimates of project benefits and costs,

The obstacles and problems faced by the economist in evaluating
water resource projects in less developed countries are generally more
numerous and complex than normally encountered in this country. Seldom
are there adequate or reliable data with which to properly assess poten-
tial projects. There are frequently serious human and institutional
problems which complicate evaluation processes. The obstacles faced
differ because of differences in the socio-economic conditions among the
developing countries which cannot always be overcome with application of
uniform stero-type standards and criteria at every individual project
level.

This treatise has attempted to identify the differences in the evalua-
tion procedures and criteria used by major Federal water resource agencies
in the United States, and to determine the implications of these differ=-
ences on the economic feasibility of projects. Consideration is giwen to
the economic logic of project benefits in order to develop a basis for
an improved conceptual framework which would be more adaptable to evalua-
tion of projects in less developed countries and, in general, elsewhere,

The principles and concepts of project evaluation were related to
specific projects in the three less developed countries of West Pakistan,
Guinea and Uruguvay. A wide rangze of differences exists in the physical,
institutional and economic conditions of these countries. The range and
type of problems encountered are sufficiently broad to give results which

have wide implications for project evaluation in most less developed
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areas of the world,

The minimum amount and type of data are indicated from which rea-
sonably sound judgments can be made, and from which acceptable principles
of project appraisal can be adapted to adverse situations normally en-
countered in less developed countries. Alternative methods are developed
which may be used to obtain reasonable estimates of project benefits
where highly developed procedures may not be applicable, and where there

are insufficient data for detailed studies,
Conclusions

Current Evaluation Procedures

Procedures for evaluation of water resource projects in West Pakistan,
Guinea and Uruguay are in a state of infancy compared with those in this
country. Few people responsible for resource development understand
basic principles of benefit-cost analysis, cost allocations or other basic
concepts of resource evaluation. Decisions to construct projects are fre-
quently justified on the basis of need for additional domestic production
of food, or because of political promises to do something for a particular
area. Since loaning azencies require high standards of evaluation for
projects they finance, procedures developed in the United States are used
for evaluating potential projects in less developed ccuntries.

Evaluation techniques used by Federal water resource agencies in the
United States vary significantly, and, in many instances, do not conform
to procedures recommended by Senate Policy Cormittees. Basic differences
exist in concepts, measurement methods and standards, and in the com=

parability of benefits and cost estimates. The fate of a particular
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project may be determined by use of techniques acceptable to one agency
but not anotker. The divergencies are due mainly to differences in
assumpticns regard:ing seccndary benefits, interest rates, prices, salvage
values, taxes and time periods. 3enefit-cost ratics computed by tech-
niques of different agencies for the szme project wculd not bte comparable
nor would they mean the same thing,

Differences in the financing terms among the various financing
arencies are also considerable. A particular project may be financially
feasible under terms of one arency but not another. The various financing
acencies were established for specific purposes, and their spheres of
activity tend to supplement and complement each other, However, it is
possible for a particular project to qualify for financing from several
azencies, Seldom do the project investigators know the source of finance
ing prior to conducting feasibility studies. This is one source of much
of the variation in feasibility studies of projects in less developed
countries,

It was concluded that if benefit-cost analysis is to provide meaning-
ful comparative guides for decisicn making, uniform standards and technie
ques must be applied by both the project investigators and the financing
institutions. Uniform standards across all projects and functions may
nct always be practical but would greatly facilitate eccmpariscons between
projects and between alternative public investments,

Economic Concepts For Project Evaluation

The presently acceptable format for economic analysis of water re-
source projects is the benefit-cost analysis., But if the sole criterion

for project evaluation is "if the benefits to whomsocever they accrue
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exceed the estimated costs"™ there can be several interpretation of the
manner in which the overall criterion for project justification can be
applied in addition to the conventicnal benefit-cost ratio.

If water resource investments are not restrained by capital ration=-
ing, the choice between alternative criteria becomes an acedemic question.
Application of other criteria, including rate of return, can satisfy the
legal requirement that benefits exceed costs. If it is desirable to
rank projects such that they will be undertaken in optimal order, the
net benefit criterion is unsatisfactory since it gives no consideration
to costs. Rarnking by the rate of return criterion ensures that the pre-
sent value of available rescurces is maximized. The project with the
highest rate of return on invested capital would be placed first in the
ordering,

The straight-forward rate of return method (where the discount rate
wnich equates the present value of net benefits to capital costs) has the
advantage that the computed return is the maximum interest rate which
leaves the project barely justified, Results from this method will satisfy
requirements of the international financing agencies because regardless
of the interest rate charged, or if rates change, no additional calcula-

ions are required to bring the analysis up to date,

Benefits of water rescurce projects can be defined conceptually in
terms of consumer surplus. The alternative cost approach is a reasonable
approximation of gain in consumer surplus and, therefore, is a recommended
method for evaluation of most project benefits,

If net secondary benefits from a project do exist, they should be

evaluated as carefully and precisely as primary benefits. However, the
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manner in which secondary benefits are included in the calculations can
lead to different results. The logical procedure is to add the additional
benefits and costs to primary benefits and costs, respectively, before
calculating the ratio,

Under conditions of full employment it is not known how inefficiently
employed resources are distributed throughout the economy, if in fact
such a situation exists. Consequently, in this situation it is recommended
that secondary benefits not be included in the evaluation to determine
whether or not a project should be built. The question of chronic unem-
ployed resources in less developed countries is somewhat clezrer. Under-
employment of resources is persistent, and food shortages and low levels
of living are the usual case, Hence, it is contended that water resource
projects in these countries have maximum beneficial influences on economic
development., Greater consideration to secondary benefits is warranted
and should be included in project evaluations. Government subsidization
of econcmically feasible resource projects which are not financially
feasible because of incapacities of subsistence type agriculture and in-
abilities of peasant farmers to assume responsibility for reimbursement
of project costs is justified.

It was concluded that projects should be evaluated at the current
interest rate, because this rate is the best indicator of the value of
resources for alternative investment. Past levels and structures of
interest rates reflect past conditions and guesses about the future, and
cannot be superior in any way to information in current rates. The
question is to determine the correct current interest, or preferably,

the schedule of rates to be used. Ideally, the schedule of rates should
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be chosen that best reflects the risk consistent with water rescurce
projects. Consequently, it is recommended that no rate less than AAA
corporate bonds be used because they represent the minimum risk in
the private investment sector, and are very unlikely to overstate the
risk involved.

For project evaluaticn, it was concluded that the most reasonable
assumption on price levels is that the future level will be the same as
the current one. The current interest rate is chosen since it best re-
flects intertemporal values at the time resources are committed. Like-
wise, the price of capital goods must reflect the value of those goods
at the time they are used for the project., Consideraticn must be given
to current abncrmalities in the price structure, and speculate to some
extent about the forces influencing price behavior in the long run.

The conclusion was reached that current prices are our best point
estimate for the future because of lack of tools with which to predict
with conviction. The problem of what is "current" is compounded in less
developed ccuntries because of influences of extreme seasonal and short-
run price fluctuations and manipulation by governments. In some instances
world prices wculd be more aporopriate for project evaluation. Adjust-
ments to prices used should reflect marketing conditions, government
policies, and other situations,

Obstacles To Evaluatiocn and Resource Development

Obstacles to water resource evaluation in West Pakistan, Guinea and
Uruguay are physical, economic and instituticnal cnes. They are interre-
lated with problems of land, of water, and of people, and the interactions

among them. Consecuently, they are fundamentally associated and
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inter-twined with the problems of agriculture itself; including, high
man-land ratios and rapid growth of population, watcr shortaze, systems
of land holding and size of farms, primitive methods of cultivation,
lack of marketing and transportation facilities.

The obstaclcs to water and land rescurce development and problems
of evaluation are not of equal significance to a particular country or
a specific project. Individual project evaluation must be complemented
by coordinated investigations of public welfare aspects of a project
from regicnal and naticnal perspectives. The problems encountered reflect,
not simply affect its business structure and practices, government mech=
anisms and policies, the encrusted situations and practices in agriculture,
and the religious beliefs, education, history, culture and traditions
of the people,

The three most eritical obstacles to resource evaluation in these
countries were; (1) government policies and goals, (2) lack of data, and
(3) land tenure arrangements.

The objective of maximizing economic efficiency, inherent in U, S,
evaluation standards, is not compatible with govermment policies in some
countries, for example, of developing the maximum number of subsistence
farms., Nor is it compatible with the attainment of Islami Socialism, a
stated goal of the govermment of Pakistan, or the primitive commnal
farming in Guinea., Economic efficiency goals are secondary to welfare
goals. Further, such standards as specified by the U, S. Bureau of Recla-
ration for land classification as regvired by financing agencies are not
applicable since conditions upon which such a classification rest do not

exist,
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Lack of data is undoubtedly the most critical prcblem faced by in=-
vestigators in these countries. The major deficits in data required for
project planning and development are related to the quality and quantity
of natural resources available, farm manazement, production costs, and

lack of transportation, processing and marketing facilities,

No other factor is more important to the existing state of agriculture

or to prospects for development than the form of land tenure. Tenure
systems are seldom in accord with economic and social development. This
is a burning social and political issue in each of these countries yet
the existing systems controlling the uses and ways of holding land differ
significantly.

It was concluded that characteristics of rural societies in less
developed countries are likely to differ so much from those in developed
countries, that experiences and methods appropriate to the latter should
not be applied uncritically to the former, even though something can be
learned from them. JYore specifically, the measures of efficiency
appropriate to the developed countries are inappropriate to most of the
undeveloped countries,

Yinimm Data Requirements and Alternative Procedures

Many of the obstacles confronting project evaluation in less devel=
oped countries can be overcome with &l ternative or modified methods and
standards, Alternative evaluation procedures can be developed from which
sound judgments can be made without seriously invalidating the basic
principles outlined by the financing and development agencies. However,
for every project study there is a minimum amount and type of data re-

quired to assess the potential performance of a project from four major
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aspects; (1) the physical resources and agricultural situation, (2)
the assessment of benefits and economic justification, (3) project or-
ganizing and management, and (L) project financing.

Water shortace criteria developed from experiences on existing, and
presumably well-engineered projects, are useful for evaluation of potential
projects wherc data on water supply are essentially lacking. Similarly,
land classification criteria based on extreme soil deficiency limits can
te adopted which provide reasonable assurance of the feasibility of lands
for reclamation and irrigation. Soil deficiency factors under conditions
of subsistence farming, poor manacgement, etc. are of lesser significance
in predicting potential productivity of soils in less developed countries,
Application of U. S. Bureau of Reclamation land classification standards
are frequently not appropriate since conditions under which they were
developed do not exist in the peasant economies.

Data obtained from farm surveys and personal interviews are usually
biased and unreliable. The primary advantace for farm surveys is to ob-
serve at first hand the existing agricultural situation from which reason-
able estimates by experienced technicians can be made. This requires
observation throughout the production cycle in order to adequately esti=-
mate all phases of the farming operations. Land use data can be estimated
by linear measurements from straight lines placed at random ii a project
area.

Data on farm prices are seldom available., Retail and wholesale
prices are usually available but most frequently require adjusting to
reflect local conditions, time of marketing, and costs of getting produce

to the markets. It is recommended that the costs for family labor be
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excluded from the total cost of production when calculating net project
benefits because the economic cost of labor in these countries is very
Jow.

The cost of hired labor should be included in the analysis of project
benefits but excluded for calculation of benefits to the economy as a
whole where there are no alternative opportunities for employment.

Project cost estimates by engineers almost always require some ad=-
justment for economic evaluation. Items cf cos:s that are most often ex-
cluded are estimates of the value for equipment, and supplemental public
investments for full development such as farm to market roads. Adequate
consideration is often not gziven to changing objectives of design for
water control structures nor to developnent by stages geared to the pace
of the local society.

In many instances it is more appropriate to reduce the project in-
vestment by the amount of the labor costs since labor is otherwise unem-
ployed or underemployed and its opportunity cost is zero. Payments to
labor for construction simply involve a redistribution of income rather
than an economic cost.

Project benefits can be estimated in numerous ways. The farm budget
analysis is recommended but in certain situations reasonable approximations
of benefits are possible by modified methods of income to land, alterna-
tive costs, capitalized land values, benefit-investment relationships,
export parity and other methods., To eliminate the need for predetermined
interest rates, it is recommended that alternative investments be compared
on a capitalized benefit-cost basis. This approach will determine the rate

of return at which the benefit-cost ratios or cost-cost ratios are 1 to 1,
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It is recommended that intangible benefits be given greater emphasis
towards justifying resource projects in less developed countries. Projects
provide additional employment opportunities, training, and tricgers new
demands and interests that lead to genuine economic development,

The number of prbjects throughout the world that have failed after
construction are mumerous because of inadequate financing arrangements
and provisions for project operation and maintenance. Problems relating
to proposed water charges and other payments by farmers toward the cost
of the project are extremely complex. Peasants are so unaccustomed to
cash expenses that substantial charges would frighten them away from using
project lands with the result of no production and, hence no econocmic
benefit. The basis for payment charges can be established in numerous
ways related to estimated increased net income. As & matter of principle
farmers should contribute reasonably towards the cost of providing the
benefits they receive though subsidization of project costs is Justified
in most less developed countries,

Project appraisal in less developed countries requires greater con-
cern for the proposed organization and manacement of the project works.
It is recommended that government agencies take a greater role in decisions
to build and operate projects as well as undertaking on-farm development
works, and other functions ncrmally performed by individual farmers in

this country.
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APPENDIX TABLE 2

BENEFIT-COST RATICS ON CCRPS OF ENGINLERS PROJECTS

Item and Location

Demopolis Dam & Lock, Tombigbee River,
Ala,

Jim Woodruff ~am Apalachicola River,
Fla,

Buford Dam, Chattahoochee River, Ga,

Chain of Rocks Canal, Missouri River,
I1l.

Lock 19, Mississippi River at Keokuk,
Iowa

St. Anthony Falls, Nississippi River,
Minneapolis, Minn,.

¥cNary Dam & Lock, Columbia River

The Dalles Dam, Columbia River

Reconstruction locks #2, Monongahela
River, Pa., and W. Va,

Cheatham Dam & Lock, Cumberland River
Tenn,

Cld Hickory Dam & Lock, Cumberland
River, Tenn,

Gulf Intracoastal Waterway, Colorado
River locks

Chief Joseph Dam, Columbia River

Ice Harbor Dam & Lock, Snake River

Howell Mill Shoals Dam, Coosa River,
Ala,

Upper Columbia Dam & Lock, Chattahoochee
River, Ga,

Warrior Dam & Lock, Warrior River, Ala.

Celina Pam, Cumberland River, Ky,

Ferntank Dam & Lock, Ohio River

Greenup Dam & Lock, Ohio River

New Cumberland Dam & Lock, Ohio

Carthage Uam, Cumberland River

McGee Bend Dam, Angelina River, Tex.

Hildebrand Dam & Lock, Monongahela River

Benefit-Cost Ratio

1.07
1.12

1.12
2.0

1.k
1l.h
1,19

1.26
3.17






