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Irriration Infroefructire in Sgonnemi

£ fohanistan has had a very noor develogment record in the
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paost-uer period. & relatively large volume of aid had sustained
high levels of investment with zanpzrently little =ffect on the
standard of living nf,the vast majority of the nopulation. The
general failure of the past investment has h;en to overlook

the linkages bztueen techrology and instituti-ns. Mere technical
feasibility has been regarded as 2 sufficient condition for

project implementstion, whether or not the precject was economically

Jjustified; or, given the matrix of traditional social =nd

political instituticns, whether it was even capsble of vieldipn

the projected returns.

What follows is 3 brief znalysis which attempts to exnlicats

the effect of czrpital intensive projects on the macro economic

parameters "of 2mplaoyment, bdlance of pgyments, migration,

income redistribution, domestic savings generation and
-
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administrative and institutionzl rzorjanizatian,  The

infrastructure =5 3 "pre-condition to develaz—snti" haz not
~only been provsn to be arn insufficient condition for
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development, but has had 3 net negative iwo=2ct unon the
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the gross misallocztion of eczrea reqasurses =@3, =35 Yha game
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ABSTRACT

Within Afghanistan the critical constraint to agricultural
surplus generation has not beer the physical insufficiency of
traditional irrigation systems, but an institutional constraint:
on-farm water distribution operates according to feudal tradition
and is both inefficient and irequitable. An ex post evalu:tion of
these two majo; irrigation projccts measures the extent of social
loss because of inefficient concentration of scarce resources. The
Russian and American development agencies applied two distinctly
different approaches to remove the water supply contraint, neither
succeeded. An ex ante feasibility analysis of incremental invest-
ments to cogplete and improve the largest irrigation project
demonstrates that until institutional constraints are removed,
technical assurance of increased iriigatfon wateé is neither
wvieessary nor suificient tor inmcreased agricultural productic .. An
evaluation of the post-War naticnal development experience idencifies-
the consequences of an unbalanced development plan. Not only has
the country failed to achieve its potential growth rate, but
misallocation of past development efforts within the agricultural
sector has introduced a whole new matrix of constraints that reggriccs

present development potential.



ABSTRACT

Within Afghanistan the critical constraint to agricultufal_
surplus generation has not been the physical insufficiency of
traditional irrigation systems, but an institutional constraint:
on-farm water distribution operates according to feudal tradition
and is both inefficient and inequitable. The Russian and American
development agencies applied two distinctly different approaches to
remove the water supply constraint; ﬁeither succeeded. An ex post
evaluation of these two major irrigation projects measures the extent
of social loss because of inefficient concentration of scarce resources.
Although the largest irrigation project has not yet been completed,
an ex ante feasibility analysis of incremental investments demonstrates
that until institutional constraints are removed, technical assurance of
increased irrigation water is neither necessary nor sufficient for
increased agricultural production. An evaluation of the post-War
national development experience identifies the consequences of an
unbalanced development plan. Not only has the country failed to achieve
its potential growth rate, but misallocation of past development efforts
within the agricultural sector has introduced a whole new matrix of

constraints to impede present development.



ARGUMENT

2

En Afghanistan, la .production d'un surplus agricole se tgouve
bloquée de fagon critique. L'obstacle, toutefois, ne consiste pas en
-.une insuffisance physique du réseau d'irrigation traditionnel; il s'agit
au contraire d'un obstacle d'ordre institutionnel, social. En effet, la
distribution d'eau dans les champs s'op&re sous les contraintes d'un
régime féodal aussi inééficace qu'il est inéquitable. Sans doute,  les
agences de développement internationales, tant soviétiques qu'am@ricaines,
.se sont appliquées & libérer 1'agriculture afghane de cette entrave que
constitue le manque d'eau; Mais on avancera ici que ces entreprises
sont vou@es en grande partie & 1'échec, & cause d'un syst®me social local
qui cause la concentration inéfficace de ressources pourtant maigres. On
analysera 1'exemple d'un grand projet d'irrigation américain, point achevé
encore, mais dont 1'insucc&s final est.déja prévisible, puisque tant qu'il
demeureraa des ;bstacles d'ordre social, l'agrandissement du réseau irrigué
ne se trouvera 8tre ni nécessaire, ni suffisant pour accroftre la production
agricole,
Cn évaluera, enfin, les conséquences depuis la seconde guerre
mondiale d'un plan de développement national déséquilibraé. L'Afghagigtan,

en somme, est loin d'avoir accru sa production au rythme qu'on efit pu lui

-espérer; au contraire, l'injection de projets agricoles maladroits a greffé

¢ )

sur le pays une véritable matrice de nouvelles restrictions, lesquelles

bouchent un développement potentiel.
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CHAPTER 1

INTRODUCTION TO IRRIGATION DEVELOPMENT IN THE THIRD WORLD

Irrigation Infrastructure in Economic Literature

Afghanistan, a mountainous, arid, land-locked country in
central Asia, has had a very poor development record in the post-war
period. A relatively large volume of aid has sustained high levels
of investment with apparently little effect on the standard of living

of the vast majority of the population. The sluggish growth of the

" economy in the past has largely been due to the slow progress in the

agricultural sector, which is the mainstay of the economy.

Neither foreign nor domestic development investment allocated
to the agricultural sector has resulted in an appreciable increase of
productivity or output. Over the past decade the agricultural sector
has been virtually stagnant, growing at or below the average rate of
population increase. Only through an acceleration in agricultural
growth can Afghanistan raise itself above subsistence equilibrium.
After 16 years of concerted development effort, Afghanistan still
approximates the most underdeveloped model in the Third World.

The basic ecpnomic characteristic of underdevelopment, which -
has been the normal state of the world everywhere and in all ages
until now, is a low level of food output per head of population (low
in comparison with present potential), so that the proportion of the

population which can live from the agricultural surplus is very small.
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The essence of development is the utilization of this surplus to
invest in mechanical power and new teqhniques to increase agricultural
and non-agricultural prodvztion by raising output per man-hour of
labour above what human muscle and animal muscle alone can achieve.
Within Afghanistan; the development that comes from incréased
agricultural surplus generation has not evolved. It is not that
development investmenfs have been deficient, but that their concentra-
tion has been misdirected. 1In particular, development expenditures,
as theyinave been direc¢ted to the agricultural sector, have not been
balanced. The largest proportion of‘projects hés been concerned with
one resource —— water. A development myopia has persisted in
concentrating projects éithin the agricultural sector of Afghanistan
designating water as a unirue scarce resource. Its scarcity was
judged the critical constraint to agricultural surplus generation and
thus the logical priority for the allocation of scarce development
investment funds. Tt has been implicitly assumed that without more
water, agricultural production could be increased neither at the
intensive nnr 5& the extensive margins. Since the actual annual run-
off far exceeds the annual domestic Utilization;the problem appeared
simply technical. In order to store the seasonal run-offs, assure an
adequate supply, and increase on-farm irrigation efficiency, capital
intensive irrigation delivery systems would be necessary to replace
the inadequate traditionmal structures. Thus, it seemed, underutilization
of water‘uas a direct function of inadequate capital formation.
Misplaced emphasis on water as a unique resource is not limited

to Afghanistan. It has been the preoccupation of most arid countries,



not only in the Islamic-Mediterranean Basin, but in most of the world.
Similarly, Afghanistan is not atypical in concentrating investment
in large scale infrastructure investments in order to increase and

regulate the supply of this scarce resource. Many such projects have

- achieved notoriety. The Gezira scheme in the ‘Sudan, the Aswan High

Dam in Egypt, the Indus River Plain Project in Pakistan, as well as
the Sarada Canal, Chambal Valley, Hirakid Dam and Damodar canal projects
in India are but a few of the more notable large scale projects2
undertaken to remove the water constraint in arid lands.

In the contemporary literatuFe of development, capital-intensive
projects are regarded as one of the most satisfactory means to
increase agricultural productivity. These projects have their anté—
cedents in early classical economic theories.' The English classical
economists, Malthus and Ricardo observed the diminishing returns to
labour and capital in agricultural production. With a given étock of
lapd and an increasing population, resource scarcity and population
pressure lower the real wage, affect ﬁhe levels of living, and impair
economic growth. Marx considered growth of agricultural productivity
to be a precondition to the emergence of industrial capitalism? He
was impressed with the efficiency gained by large-scale farm production
in England, and believed structural changes leading to the elimination
of peasant farming were an essential step in agricultural development.

Sixty years later in the post-War period, Rostow presented his
famous "leading sectors growth stage" approach.4 Rostow's system,
like that of Marx, clearly specified a dynamic role for the agricul-

tural sector in the transition process. In an open economy, primary
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agriculture.

sector industries may act.as leading sectors and, at a particular time,
carry the burden of accelgrating growth. 1In addition, agriculture
must provide food for a raoidly increasing population, provide a mass
market for the products of the emerging industrial sectors, and generate
capital investment and labaur force for new leading sectors outsidé of

In an attempt to grasp the dynamics of the interaction and
transitiop between a stagnating traditional sector and the growing
modern ;ector of post-iar Third World countries, "dual economy'
theories5 emerged. These dynamic dual economy models identify
agriculture as the traditional sector and industry as the modern sector,
and attempt to trace the increasing interaction between the two sectors
in the process of development. In the Jorgensen dual economy model,
an economy's ability to generate an agricultural surplus depends upon
three parameters:

(a) the rate of technical progress in agriculture;

(S) th- rate.of péﬁulation growth; and

(c)'ih? elasticity of output in the agricultural sector with

re;pect to chaﬁges in the agricultural labour force.

For an economy caught in a low-level equilibrium trap, an escape is
only possible through an acceleration in the rate of introduction of
new agricultural technology and an alteration of cultural habits wﬁiéh
will lower birth rates more rapidly than death rates.

Pb;i-War development efforts have acknowledged that agricultural

growth is critical for industrialization and general economic growth

of Third World countries, and these efforts have focussed primarily on



(2) institutional reforms in the fields of land tenure, marketing
and credit organizations;

(b) development of extension and production education systems;
and

(c) investment in physical infrastructure, especially laréé-
scale land and water resource development.

The major category of public investment expenditures in most

" Third World countries has beex physical infrastructure development.

o

In arid areas, particularly, irrigation and land development systems
have absorbed a very high proportion of development funds. The argument
went like this: The capacity of agricultural producers to respond to
the technical and economic opportunities available to them depends
significantly on the level of infrastructure development in rural areas.
Infrastructure in this particular sense is defined as those inputs |
and services which are organized and controlled by the community rather
than by individual producers. Implicit is the concept of externality
and group control. The control group, as inm the case.of irrigation
systems, may be the community or an agency of the government. Usually
infrastructure investments are broken into two categories: physical
infrastructure such as roads, irrigation networks, and rural electrifica-
tion grids; and organizational or institutional infrastructures such as
extension education systems, disease and pest control organizatioéé,'
quality control and/or certification activities.

nuch of the investment in infrastructure was rationalized as

being a necessary precondition to more rapid growth. A view was widely

supported that without the construction of a "critical minimum", the



lével of payoff to private economic activity would be inadequate to
induce the private investment necessary for éustained growth.

The fundamental economic rationale for massive public investment
in social overhead capital in agriculture is based on the fact that the
marginal social benefit so greatly exceeds private benefit that only the public
sector can afford to undertake such projects. Secondary and spillover
effects which are not captured in the form of price and user charges
for the services provided yield social returns far in excess of private-
sector returns. Returns to physical infrastructure investment are
considered very high, because of the noticeable shortage of social
overhead capital in most Third World countries. Most infrastructure
investments are characterized by lumpiness and a relatively long
gestation period, so central governments of these countries were
encouraged to initiate investment projects not only because they were
necessary, but also because the private sector could never be expected
to find ;hese ventures attractive.

Irrigation s&stems, a subset éf general agricultural infrastruc-
tures, affect the basic economic functions of production marketing and
consumption in a variety of ways. In a subsistence agric;ltural.
environment, where each farm firm is totally self-sufficient and where
the farm family consumes all it produces and buys nothing, an agricul-
tural infrastructure cannot be said to be functioning. The transifidnv
from subsistence to commercial farming is inevitably linked to the
development of an agricultural~infrastructure because, once the farmer

injects himself into the market, whether for purchase or sale, he

immediately requires, and is dependent upon, external agencies. In its



earliest phases the development of infrastructures accompanies the
development of a market, and the development of marketing accompanies
the movement toward speciélization, division of labour, monetizaticn of
production, and:purchase ofbinputs; all of which are characteristics

" of advanced agricultural e&onomic systems.

Unfortunately, a definite causal relationship has not been
degerminedl Much of our knowledge regarding the role of agricultural
infrastrqctures is inferential at best.

‘Without adequaie roads, clearly, it is difficult to transport
a perishable agricultural surplus to. feed urban industrial workers;
yet there are instances where building a road into a region capable
of producing an agriculggrél surplus has not resulted in any significant
increase in the marketed surplus. In othef words, we know that some
level of infrastructure is a necessary condition to the development of
agriculture, but we do not know what the necessary level is. We know
that without somée munimum level of ag;icultural infrastructure, efforts
to stimulgte mHre rapid igcreases in agricultural outﬁut will be
frustrated,”ﬁut we do not know what that minimum level is. We likewise
know that under certain cohditions and situations the development of a
particular level of agricultural infrastructure has stimulated more
rapid agricultural development; yet we do not know in general what those
conditions are and what the required level is.7

Of the many infrastructure investments that are preconditioﬁs
to the téaﬁsiéion of a traditional agriculture, the construction of

irrigation systems has received relatively too much attention. On a

global scaie, it is generally concluded that there has been over-
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investment in water supply systems. Investments have typically been
undertaken prematurely and on an over-ambitious scale. Over-investment
for any particular area is indicated when facilities stand idle or are
put to makeshift uses -~ either to avoid the appearance of idleness or
to minimize the losses due to past mistakes. Or, over-investment may
be indicated by relatively low return earned on capital invested in
watér supply. All these conditions exist in varying degrees in many
Third World countries.

The reasons for over-investment in modern water supply systems
in the Third World countries are complex. If responsibility is placed
upon faulty and inadequate planning, economists invariably counter with
the refutation.that most of the large irrigation development structures
were initiated without any objective economic feasibility analyses.
Engineers could‘bear some of the responsibility because of their
inherent bias for building as a univergal remedy for all supply
deficiencies. But the technocrats provided only the tools. The major
impetus for these projects has too offen derived from political and
blatantly non-economic reasoning.

On one level there has always been the appeal of the monﬁmental
infrastructure investment, a highly visible structure indelibly marking
a step forward. Water supply decisions are largely made in the political
arena rather than in the market place. Special interest groups mé§
obscure the economic issues involved in government-subsidized water
projects. They are able to exploit publie romanticism for "mking the
desert bloom even as the rose", and thus obtain public support for their

own financial gain.
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The bilateral and multilateral aid agencies, for their part,
have favoured capital intensive infrastructure investments in
agricultureg for a wide assortment of reasons. These projects can
easily be planned and developed in a format amenable to the algebra
of the whole family of benefit-cost, financial, and investment
efficiency analyses. This measurability figures prominently in the
bias of project planners who want to see tangible and quantifiable
results. This criterion of measurability, on the other hand, cannot
easily be met in capital-extensive projects such as research, extension

education, plant and animal protection, disease and pest control; all

" . of which lend themselves marginally, at best, to conventional benefit-

cost calculations.

The central governments of the Third World countries have been
attractéd to infrastructure investments in agriculture not only because
they were convinced of the "ecritical minimum" criterion, but also
because capital-intensive agricultural.projects have certain favourable
political externalities. Experience in development plénning has taught
these countries that the large infrastructural projects are the easiest
to delineate and implement. These projects do not presuppose any
co-ordinated decisions or action by other agencies. Project planning can
be adequately handled by engineers, agronomists and economists. AF tbe
same time, the large infrastructure projects are the easiest to manipulate.
During implementation the budget may fairly easily be expanded or
contracted and the termination date prolonged. Finally most projects do
not require social change in the target population. The agrarian (in

many cases, tribal and feudal) relationships therefore need not be
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disturbed. Leaders in the Third World countries have learned that it is
much easier to build bridgces and canals than it is to change deeply

entrenched social institutions and customs.

L4

Hypothesis

In the chapters that follow, the problem of inadequate water
supply as a constraint to increased agricultural production in arid
lands will be sgudied. The basic hypothesis is that within Afghanistan
the critical water conétraint to agricultural surplus generation has

not been the physical insufficiency of traditional irrigation delivery

. systems, but the institutional constraint of a deep-rooted Islamic

feudal tradition of on—fa?m water distribution that is both inefficient
and inequitable.

Massive capital investments directed at removing the water
constraint cannot yield a positive social rate of return until the total
matrix of technological, so:ial and political institut?ons as they relate
to this scarcév;actor of production are understodd and altered. Past
investment ;n'capital intensive irrigation systems has failed in the
analysis of_the linkages between technology and institutions. The abilit&
of a country to achieve rapid growth in agricultural productivity and
output, hinges on its ability to make an efficient choice among alpgrpate
paths. Failure to choose a path which will effectively ease £he
constraints imposed by resource endowments will depress the whole process

of agricultural and economic development. By concentrating resources in

inefficient capital intensive irrigation development, Afghanistan has
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not only failed to achievelits potential growth rate, but has introduced
a whole new matrix of conctraints that restricts the present development
potential. The general dev;lopment impediments introduced as' a result
of a misplaced eﬁphasis upon one physical constraint will be diséussed

in the final chapters of this study.

Methodology

The study proposes to analyze the problem of increasing the

supply of water at a prBject, a sectoral and a national economic level.
It is divided into two sectiomns.

The first section of the study takes the two major irrigation
projects in Afghanistan aﬁd evaluates the economic rate of return for
these investments. Specifically, an "internal rate of return" framework
is applied to an "efficiency" objective function (i.e.,.increased net
regional farm production) to estimate the social rate of return of these
major irrigation in;qﬁtmenpw.

Therwyiter will explore in detail the uséfulness and critical
limitations-éf fhe standar@ ex ante benefit-cost methodology as an
effective policy tool for investment decision-making in Third World
economies. Specifically, Chapter 2 reviews the literature on benefit-
cost analysis as it pertains to Third World project evaluation and offers
a defense of the particular benefit-cost methodology employed. There
are many possible evaluation techniques and objective functions. Here,
an intern;l rate of return format is used, incorporating a minimum of

shadow prices and using only the efficiency criterion as a measure of net

social gain. For both theoretical and practical reasons, this approach
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is assumed superior to other available methods.

Chapter 3 completeé‘the exercise of calculating a single-valued
internal rate of return fo?ﬂthe major irrigation project in fhe country.
The American aﬁéhAfghan planners of the Helmand-Arghandab ValleylPerect
proposed in 1971 a development plan that would add incremental improve-
ments to an already extensive modern irrigation grid. Using only the
input and output projections supplied by the project planners, and
adjusting:market prices where necessary to reflect social valuation, an
internal'rate of return for the project is calculated.

Chapter 4 explores the limitations of this single-valued social

- rate of return as a policy.guideline. The relevant literature is reviewed

for the purpose of supporfing the conclusion that the single-valued social
rate of return is insufficient to determine investment decisions.
Technical feasibility parameters alone cannot determine the potential
limits of economic viability. Risk and uncertainty are important
considerations and must be incorporated into the analygis. Assuming that
the original_dﬁta overestimate net benefit and uﬁderestimate investment
costs, criti;al-factors are incrementally adjusted and combined to create
a complete new matrix of internal rates of return adjusted for uncertainty.
Forty-eight such combinations are presented in the form of a sensitivity
analysis. This sensitivity analysis not only adds more precision to .
policy making, it provides the project analyst with a tool to identify
those factors that can substantially alter the internal rate of return

[N
if marginally adjusted. From a high of 12 per cent with no uncertainty

factor adjustments, the internal rate of return drops to below zero

(i.e., negative), depending on factor combinations.
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It is in the choosing of those key variables to alter that

precision is added to an ex ante benefit-cost analysis. Unless the most
probable direction of the ;Aput contingency adjustment can be'defended,
it is impossibie to choosetﬁetween higher range of rates of retufﬁ
(assuming the original benefits were understated and the original costs
were overstated) and ﬁ lower range of rates of return (assuming the

original benefits were overstated and the original costs were understated).

This is ,the critical limitation of an ex ante project evaluation,

whatever the benefit-cost evaluation procedure (internal rate of return

or net present value) and whatever the objective function (efficient¢y or

-non-efficiency criteria).. .

With reference to‘capital intensive irrigation projects, it has
not yet been proven that policy recommendations would vary if one
procedure were substituted for another. It is explained in Chapter 4
that a great deal of attention has been paid to refinement of the discussion
on the choice of technique;abut as is c¢lear from the d%scussion,efforts
have largely nezlected the need to improve the eﬁaluation procedures in
calculatinglﬁhe primary benefits and costs. The fundamental presumption _
of this study is that real improvements in ex ante benefit cost studies
can result when ex post evaluations of like projects are incorporated
into the analysis. In order to more precisely determine the most
probable limits of future benefits and costs, ongoing and completed

-

projects within the same sector must be studied.
It is not the intent of the writer to develop the full set of
criteria that should be applied to all project analyses. Rather, what

follows is an attempt to provide an operational tool to be incorporated
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into the benefit-cost framework. Some attempt is made to bridge the
wide gap between the two wholly distinct activities generally accepted
as parts of decision making on projects. The first step is to ascertain
the rate of return with a relative degree of analytic precision."\The
next is to relate this analysis to the general economic and social
environment by some not-so-defined process and arrive at a recommendation

for policy.10
Ex post analysis can help to provide the key to identify the

constraints that are critical to the attainment of project objectives.
With the aid of ex post evaluations of past investments in capital

intensive irrigation projects, the critical input and output factors may

be pinpointed. From the matrix of 48 possible internal rates of return

a most probable sub-set of net social returns may be selected.

Chapter 5 provides the necessary information for a conclusive
policy recommendation for the Helmand-Arghandab Valley Project. As a

result of an extensive, detailed narrative of the project history, an

ex post evaluation of past investments and net benefité, and an analysis

of recent survey data, the critical constraints are identified: the most
probable direction for the contingency adjustments.specified,and as a
result, the original proposed project is rejected as most probably
resulting in a negative social rate of return.

The history of the project clearly illustrates the complexify'of
introducing Western technology into a traditional agrarian society. The
26~year history has proven that a removal of water constraints by means
of irrigation dams, canals, laterals and drains is costly and incurs many

complex and difficult problems solely of a physical and technical nature. -
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The project development exemplified a classic backward approach to
irrigation development. The dams were built first, then attention was
turned to the preparation of the land to be irr;gated, then to testing
the soils, and finally to teaching the settlers how to irrigate.

The disparity between the project plan and actual implementation
in this large scale capital intensivé irrigation project is enormous.
Projected costs have been greatly exceeded and implementation schedules
grossly delayed.

The genéral failure of the past investment has been to overlook
the linkages between technology and instiéutions. Mere technical
feasibility has been regarded as a sufficient condition for project
implementation, whether or not the project was economically jﬁstified;
or, given the matrix of traditional social and political institutions,
whether it was even capable of yielding the projected returns. Develop-
ment planners have often failed to realize that when an increased and
assured supply of water is furnished to a traditional soil-crop complex,
the relative effectiveness of every other factor im thé system changes,
and consequently they have failed to see that a new system of management
and new social relationships are required.

Specifically, the project in the past has failed to remove the
critical institutional constraints to on-farm water distribution. Future
development expenditures are again directed to removing the physicai '
constraints to water supply. The ex post evaluation shows clearly that
the removal of the technical constraint has been neither a necessary mnor
a sufficient condition to increased regional agricultural production.

The primary problem has been, and still is, a question of the traditional
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on-farm water distribution constraint. The quasi-completed modern
irrigation delivery system should be taken as given and attention should
be turned to the removal of the wide range of other constraints to

increased agricultural production. For until the institutional constraint

is removed, incremental physical improvements will, in all probability,

result in further misallocations of scarce development resources.
Chapter 6 applies the same methodology to the Nangrahar Valley
Development Project, the second major irrigation and land development

project in Afghanistan. The Russian project tried to circumvent the

on—-farm water distribution by substituting a collective state farm model

- for traditional independent farm production. The analysis shows that

while the project was technically feasible, the model was culturally

and politically unacceptable to the Afghans. Here, too, the investment
in irrigation structures has resulted in a gross misallocation of scarce
development resources.

The second section of this study expands upon the project analysis
presented in the first section. It assesses the direcé impact of these
two projects upon agricultural development and the direct impact upon
the total national development programme.

Chapter 7 analyzes the effect of capital intensive irrigation
Projects on the macro-economic parameters af employment, balance of
payments, migration, income redistribution, domestic savings generation
and administrative and institutional reorganization. The infrastructure
as a "pre-condition to development" has not only been proven to be an
insufficient condition for development, but has had a net negative impact

upon the present potential rate of growth. Whereas this unbalanced
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approach to development has removed certain barriers to growth, the gross
misallocation of scarce resources has, at the same time, delayed the
removal of certain key constraints, ossified some other existing

constraints, and introduced a whole new set of constraints makiné‘present

development more difficult.

Chapter 8 assesses the impact of irrigation projects at the
sector level. An analysis of the agricultural environment delineates
the potential of the country for development. The extent of misdirected

and inefficient government investment programmes within the agricultural

sector is explained. In evaluating the government's role, it is clear

- that planners were operating on assumptions that were not supportable.

Past analyses of the agricultural sector have all been consistent in
their criticism of the agricultural development programme. However,
little attempt has been made to understand the total socio-political
institutions of the traditional agricultural sector.

The study concludes with a preliminary analysis of the economics
of feudal water distribution. The analysis illustrates how traditional
feudal institutions force changes in the neo-classical economic
assumptions of distribution. In particular, the failure to achieve
positive social returns to capital intensive irrigation investment
has been the result of:

(a) the concentration of water rights within the traditionéi

aériculturél sector;

(b) the non-productive demands for water;

(c) a weak central authority that refuses to impose required

water use taxation;
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(d) the lack of administrative infrastructure; and

(e) the high incidence of poor cultivation resulting in a
misuse of a previously scarce factor of productioh.

Production has not increased within the agricultural secéo;{

because of the failure to accompany infrastructure investments with well-

--conceived and well-financed, realistic farm programmes.
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CHAPTER 2
A REVIEW OF THE LITERATURE OF BENEFIT-COST ANALYSIS FOR PROJECT

EVALUATIONS IN THE THIRD WORLD

Introduction

Benefit-cost analysis (alternatively called "investment planning"
or "project appraisal") is a partial equilibrium technique for estimating
the net contribution of a project to some set of objectives. It is a

method which attempts to maximize the decision maker's utility, subject

-to various economic and political constraints imposed upon him. The

set of objectives will differ depending on the particular decision
maker. For example, an individual consumer or family might wish to
maximize the total utility of their consumption of goods and services

and their leisure time, while a private entrepreneur might measure

" his "utility" as the amount of profits-his firm earns. In turn, the

government, through its investment program, attempts to maximize its
con;ept of social welfare.

Despite these differing objectives (or ways of defining "utility"),
the methodology dictated by benefit-cost analysis is basically the same
for each decision maker. Namely, add up all relevant costs incurreg in
using scarce resources (i.e., resources which can be used to contributé
to the desired objectives) and the benefits from producing similarly
scarce goods and services. The differences between'the benefits and the

costs is the net benefit of the project, in terms of the relevant

objectives for that decision maker. A basic problem of benefit-cost

-20-
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analysis is to convert these yearly flows of resources into a single
aggregate representing the net benefit of the project. This aggregate
must reflect different physical quantities, different objectives, and

different points of time. To date, the literature on benefit-cost

'analysis has been replete with discussions of various methods of

determining a social discount rate and shadow prices. In this chapter,
thﬂ.major controversies will be presented. A case for the application

of an "internal rate of return" framework, incorporating a minimum of
shadow prices, will be defended. This approach to the economic appraisal
of a project, given the present state of theoretical inconclusiveness, is
considered the best possible analytical format for projects in the
subsistence agricultural sector of the Third World in general, and for

the Afghan economy in particular.

In Defense of the Internal Rate of Return Methodologv

In agricultural projects, as in all projects, investment activity
generally expands capital resources to create a producing asset from which
benefits are expected to be realized over an extended period of time. 1In
order to make outputs at different times commensurable with each other,
some rate had to be incorporated that would discount the future stream
to some equivalent present value. The choice of an appropriate social
discount rate for project analysis has consumed the energies of many
economists since 1950; and after two decades of controversy, the iggué
still remains unresolved.

Theorists divide themselves into four groups. As a pProxy
measure of a social discount factor one group would use a social time

preference function (STP); another, the social opportunity cost of
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cafital (soC); a third'recent innovation has been an attempt for a
synthesis of the STP and SOC function; while-a fourth group has skirted
the controversy completely by not incorporating any social discount
factor into the analysis. This latter group has used the internal rate
of return methodology which, for theoretical and practical reason;;'has
been chosen as the appropriate frameé;rk for the analysis of the major
irrigation projects within Afghanistan. Reasons for rejecting the
methodologies 1 through 3 for determining the social discount factor

must be explained. What follows is a brief review of the controversy.

The Social Time Preference Function

A social time preference function assigns current values to
future consumptions: it is a normative functipn reflecting society's
evaluation of the relative desirability of consumption at different
ﬁoints in time. |

Neoclassical economics seems to suggest that the equilibrium
market rate of interest could be interpreted as the social rate of time

preference,. Irving Fisher's seminal work, The Theory of Interest

(1930)2 presents a theory of individual decision-making in which each
consumer chooses a division of income between savings and consumption
which equates his own marginal time reference with the market rate of
interest in much the same way that the consumer allocates income between
éifferent current consumption goods. Indeed, some sort of market rate
of discount is conventionally used as the social discount rate in soﬁé
benefit-cost analyses.

There are many reasons for arguing that this perfect competition

neoclassical model does not justify the use of a market rate of interest as
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a proxy measure of a social discount factor.

In the first place, there is no perfect capital market which can
be counted on to generate efficient (Paretian) prices. There may be a
whole range of imperfections: tariff and other taxes; quotas; inéreasing
returns to scale; monopoly and monopsony power by various buyers ané
sellers; and a lack of necessary market institutions. All of these
factors can be characterized as leading to an inefficient allocation of
resources with the corresponding price system no longer equating marginal

costs and benefits as it should in a system without imperfections.:

Secondly, market prices (even corrected for imperfections)

.correspond to an efficient allocation of resources for the given dis-

tribution of wealth and income and cannot be considered optimal if this
distribution is itself sub-optimal. 1In general, each Pareto optimality
situation corresponds to a particular set(s) of wealth and,income
distribution. In choosing between two different points on the Pareto-
optimal frontier, the social welfare function is implicit. Therefore,
nothing can be said about the optimality és opposed to.the efficiency
of a Pareto optimal situation. Market prices reflect the marginal
weights society puts on one important social objective -~ economic
efficiency or, equivalently, aggregate consumption over time. Market
prices give little or no indication of the marginal values of reéog;cgs
to other objectives or to the relative weights which society would like
to attach to possibly conflicting objectives.

Recently Marglin,4 Feldstein,5 and others have elaborated upon

the critical weaknesses of the principle of consumer sovereignty as it

applies to the consumption-savings decision. In particular, individuals
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may not express all their preferences concerning the future within the
market blace. It is conceivable that individuals may behave in a
"schizophrenic" fashion. Their preferences expressed as individuals
may not be the same as their preferences expressed when they see‘tygm—
selves as part of a community. Related to this, there may be exter-—
nalities in individuals' savings behaviour regardiﬁg their willingness
to transfer resources to future generations. Thus the choice of an
appropriate function intimately involves time, and time flows in only
one direction. "Economic man" cannot change his overall consumption-

investment choice as easily, or as often, as he does for current

- consumption decisions such as between meat and potatoes. This forces

a constraint upon the Fisherian model because consistency requires that
the savings-consumption choice must be made with some view of lifetime
income.

Finally, if a classical, instead of a neo-classical savings
function is employed, then the market rate of interest does not have the
same normative implications for public decisions. Proponents of the
classical theory of saving (Ricardo, Marx, Keynes, Robinson, Sraffa)
contend that individuals consume a fixed proportion of their income
(either average or marginal), with the proportions varying between
income classes. Workers invariably consume all their income, while .
capitalists save almost all of their profits. Given a classical savinés
function and a government that is unable directly to increase investment
to the desired level, the rate of investment will be at least partially

determined through project selection. Since the rate of savings is

determined by the functional distribution of income between various
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classes of wage and profit earners and the government, projects that
differ in their distribuﬁibn of net benefit, other factors being the
same, will affect the rate of savings.

-

If these arguments ire accepted, then, even if there were
perfect capital markets or approximations thereof, the equilibrium of
interest might not represent the social time preference of aggregate

consumption.

The Soci:l Opportunity Cost of Capital Function (SOC) :

Alternatively, it is possible to pose the following question:

Not knowing the actual value of the social discount rate, is there any

" . other factor (which is econometrically determined) that can serve as

a useful substitute in digcounting for project appraisal? The marginal
productivity of capital in the private sector has frequently been
suggested as just such an appropriate discount rate for public investment
brojects.

Harberger contends, that if the marginal investment can earn x
per cent in_thetprivate sector, no public investment project should be
allowed to é;rn less, and vice-versa. All prospective public projects
should be discounted at a rate that just equals the marginal efficiency
of capital on an incremental investment in the private sector. But an
SOC function pinioned on an unquantifiable marginal efficiency of Sgpital
function does not help a project analyst. The marginal efficiency of
capital is indeterminate primarily because capital is not a homogenous

P

good. Rather, it is composed of physical units with differing marginal

products. The marginal efficiency of capital can be used only in a very

restricted sense. If it is possible to find the marginal productivity
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of some bundle of capital éoods whose price relative to aggregate
consumption remains constant, then the marginal productivity of this
"bundle", when used in proiéct discounting, would approximate a social
discount rate by use of a marginal resource cost. But even thié‘limited
case is only correct if the rate of ;nvestment prevailing in the
economy is socially optimal.

In summary, unless the rate of investment is optimal, the social
"discount factor is not revealed either in free market interest rates or
in the m;fginal broductivity of capital. Its determination, therefore,
implicitly involves political judgments. The economist may be faced
with the only possible alternative of involving politically-determined
social weights as substitp&es for imperfect market forces which cannot
express the collective dema.d for investment to benefit the future.
The choice of discount rate, therefore, is the responsibility of those

vested with political fesponsibility, rather than the economists.

The Synthetic Rate cof Discount

Thé cofblusi;n from the above curéory review of the literature
is that there‘is no clear way of directly determining the social rate
of discount. The project analyst who does not receive a single rate set
by a political authority, must take the rate of discount as an unknown
for the project, and the benefit-cost discounting must then be done with
a number of alternative discount rates. TFor some economists, thi;“;tate
of affairs was unsatisfactory. On the one hand, they felt that it might
be possibi; to determine the upper and lower bounds for the social

discount rate from some knowledge of a country's national economic plan.

On the other hand, they contended that the major flaw of both the STP
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and SOC approaches is that they neglect the impact upon changes in the
level of private investment induced by the prgject, through wage payments
and the use of scarce capital expenditure funds. The problem. of
determining a social discount factor must be rephrased.

In a partial equilibrium, "second best', world, some way mdsf.be
devised to help the economist choose ;he best set of investments from
inferior combinations of public and private investments.

Assuming that the STP is known and that public investments will
of necessity dis%lace private investments, what the planner must determine
is a raté of discount that will implement those public projects that will

not displace "better" opportunities in the private sector. To make this

model determinant, both a measure of the opportunity cost of public

project investment plus an estimation of the incidence of private sector
financing of this project are needed.

Thus in planning of public investment, the present values

of the social benefits of private investment that public
investment displaces, evaluated at the marginal social rate
of discount, supersedes the money cost of the public invest-
ment as the measure of its true social cost. In other words,
we plan public projects to maximize their net present value
at the marginal social rate of discount, but in evaluating
the social cost of public investment, an opportunity cost
reflecting the social value of utilizing resources in the
private investment replaces the money cost of the portion

of resources that comes from the private investment sector.

The measurement of these factors poses the dual problem:

(1) What proportion of the resources in the public investméat..
come from the private sector?; and

(2) What is the present value of the stream of this privéte
investment?

If the rate of investment in the economy is not optimal, the
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project must be compared with the alternative uses of investment funds.

This implies valuing the project's impact on investment funds at the

price of capital. Both the Little-Mirrlees manuallo, and the UNIDO

11 . . . - .
guidelines ', suggest similar formulas for calculating this shadow price
as a function of the social discount rate and econometric data (such as
the marginal savings rate and the incremental capital output ratio).

Others12 have attempted to reduce their social discount rate cum

ropportunity cost criterion to a single rate which is, in effect, some

weighted average of the STP and SOC -- a synthetic rate of discount.

1 f, 5 5 e , A
Baumol 3 criticizes the synthetic approach in that it is anchored

* .on the assumption that a savings constraint will diminish with time.

But institutional factors may deny the possibility of equilibrating the
Sflwminmeb%rm.
. 14 o
On a more general level, Feldstein™  criticizes any attempt to
synthesize a discount factor. Feldstein points out that the weakness of
the synthetic discount rate is that it.is only one price.

All of these methods are unsatisfactory because they try

to use a single '"price" -- the rate of discount -- when two
quite different prices are needed; the relative value of
future consumption, in terms of current consumption, and the
relative value of current private investment in terms of
current consumption. The first price corresponds to the
rate of time preference. The second price, the opportunity
cost of private investment, exceeds one in a second best
economy in which the marginal rate of transformation
between future and present consumption exceeds the marginal™
rate of substitution.l5

He concludes that what is really needed are two types of price
in project evaluation: a price of funds transferred from the private
sector (which in turn implies a price of foregome investment) and a

price of future consumption, both prices being stated in terms of
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current consumption.

An Alternative: The Interrnal Rate of Return Approach

The controversy that centres on the determination of a social
discount factor for project énalysis is still unresolved. 1In Thiéd'
World countries much of the theoretiéél argumentation remains highly
abstfact. £ -guments aré based on feasibility studies of actual projects
which were attempted for reasons often having little to do with the
findings.of the studies. On a practical level, most of the resources

in project planning are invariably expended on physical and organiza-

tional planning; economic feasibility studies are often regarded as

appendages. Rarely are adéquate resources and time available for the

project analyst to attempt ven an approximation of a synthetic discount
rate. As a short-hand method, if project economists must determine a
social rate of discount, they may evaluate projects at several rates

falling between the ~ational economic growth rate and the estimated

-marginal product of capital. In those cases where adequate resources

for a project feasibility study are made available, the national statistical

base may be so‘poor as to yield unreliable marginal savings rates and
incremental capital-output ratios. In an attempt to avoid using
theoretical caveats to select a suitable social discount factor, the
internal rate of return methodology was introduced. e
An internal rate of return solutiop to project appraisal woulé
avoid, in "its formuiation, the need (a) to estimate any discount factors,
and (b) to specify the sources of funding. Its proponents contend that

it is at once operationally easier, and at the same time, theoretically

more supportable in many Third World countries where institutional
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rigidities hinder the determination of the market rate of interest.
The World Bank, as well as most other international financing
agencies, has employed the. internal rate of return in practically all
. . . . ; 16
of its economic and financial analyses of projects.
The internal rate of return is one particular way of discounting
cash flows for measuring the worth of a project. It is that rate of

interest wh?:h just makes the net present value of the cash flow equal

to zero, i.e.;

N n n
ZE: —_—— .= 0
a + i)n

o

where Bn = benefifs in each year,
Cn = costs in each year,
n = number of project years,
i = interest (discount) rate.

Proponents would argue that the internal rate of return formulation
requires a minimum of assumptions. Its main advéntage is that it does
not require ;L:arbitrarily assumed interest rate. The formulation makes
inter-project comparisons easy, and shifts the burden to policy-makers
for determining whether the project's rate of return is greater or less
than the opportunity cost of capital. -
The literature for a period of years has argued the relative
merits of the internal rate of return and an alternate, more straight-
i

forward method that required an estimate of interest rates: the net

present value. The net present value is simply the present value (worth)

1
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of the cash flow stream, i.e.,

n B ~C

n n
Net Present Value = § —_—

i=1
At first it was thought that these two rules were equivalent.

The subsequent discovery of a basic flaw in the internal rate of return
formula resulted in doubts among some economists whether the internal
rate of return calculation should be entirely scrapped for project
feasibility studies. Doubts pivoted on the possibility that the internal
rate of return could result in more than one possible solution, and thus

was inadmissible as a discounted measure of a project's worth. The

’ . argument was most clearly stated by Hirschleiferl7, who, in elaborating

upon Fisher's dual approach to the investment decision, draws a 'main
positive conclusion" that the present value rule is universally correct
"in a limited sense", given a perfect capital market, and a "main
negative conclusion" that the internal rate of return for the multi-
period case (under usual definition) is not generally correct.
] 18 . '

J. Iorie and L.J. Savage use a simple example to show how
the present value of an investment stream varies from negative to positive
to negative again as the rate of interest increases, thus providing two
positive internal rates of return. Because of this ambiguity in the
internal rate of return method, they propose the present value method.

. . . .19

The criticism was carried forward by O. Eckstein™ ~ who argued
that the general use of the internal rate of return method does not give
optimal results, and that normative significance in ranking is obtained

only by discounting future receipts by a subjective time preference.
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Some recent papers like those of S. Marglin20 and M. Feldsteinzl
have gone so far as to take the present discounted value method for
granted and have concentrated principally on the elaboration of the present
value of a social opportunity cost. The controversy was not alf'one—sided,
though. Proponents of the internal rate of return methodology souéﬁt
both. theoretical and practical grounds for defence.

In an early piece, Soper22 and Karmel23 proved the theorem that
if it is possible and feasible to truncate investment projects at any
moment of time, and if the investor chooses a truncation period which

maximizes the internal rate of return, then the truncated investment

_project possesses a unique internal rate of return. However, choosing

a truncation period so as to maximize the internal rate of return is
. ] , ) , A . 24
not using the proper criterion for the selection of a project period.
.25 ' . "
Arrow and Levhari™~ go one step further and prove that if, with
a given constant rate of discount, a truncation period is chosen so as
to maximize the present value of the project, then the internal rate of

return of the truncated project is unique.

In a later article, Flemming and Wright26 extend the analysis

to show that unique results may be derived for a much wider class of

discount functions.,
. . 28 29
On the practical side, McKean = and Merrett and Sykes”~ chose
the internal rate of return in spite of the analytical weaknesses. In a
very recent contribution to the field, Gittinger concludes that "from
the standpoint of agricultural project analyses [ the non-uniqueness

anomaly] is a curiosity of internal rate of return theory of virtually

. . 30
no practical importance."
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More than one solution can exist only when, following a period
of positive cash flows sizeable enough that the cumulative present
worth up to that point is positive, there then occur negative cash flows
such that the present worth at ty of the cash flow from a given §ear
onward (discounted in the normal way) is negative. Under such circum-
stances there may be more than one discount rate which will bring the
present worth of the cash flow down to zero, although this will not
necessarily be Ehe case.31

Certain conditions in an agricultural project may create negative
cash flows for particular years; for instance, when pumps must be
_replaced or a canal re-dug in an irrigation scheme, or during a period
of crop substitution (orchards replacing subsistence grain crops). But
the very nature of agricultural development projects in the Third World
generally precludes the possibility that these negative flows will
either be very large or last for long periods. Satisfying both these
conditions would be tantamount to gross regional deprivation, starvation
and forced out-migration. An occasional nega£ive cash.flow is not
generally sufficient to generate multiple solutions.32

Although economists have offered other caveats,33 the vast
majority of economic analysts actually involved in agricultural project
appraisal consider both methods equally valid. They concede that the
possibility is remote that there will be differences in policy |
recommendations due to the substitution of one method for the other.34

We may conclude that in principle most of the suggested methods
(the net present value and the internal rate of return being the most

widely used) are equivalent, given the same basic assumptions about the
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economic environment, Differences in policy conclusions will not be
substantial if either one is used for any given project. In that sense,
the controversy is rather moot. The internal rate of return is favoured
in the Third World countri;é because of its ease of calculation and its
limited number'6% required assumptions about the economic enviréhment.
Ultimately the theoretical 3ustifications for the use of the internal rate
of Feturn are not yet so persuasive as to outweigh the reservations most
project anélysts have in using an approximation(s) of a social discount
rate as a datum.

The Use of Shadow Prices

Having resolved how to measure the net benefit stream at different

" points in time, there still remains the problem of placing a monetary

valuation upon the inputs‘gf a project. Sole reliance upon market prices
as measures of relative value in project evaluation is considered inadequate,
and economists have turned to the estimation of shadow prices to get a
closer approximation of true value of various physical quantities involved
in a partipular project. .- N

Shadow.prices, or "accounting prices", are a very tricky, contro-
versial ana-gtill—unresolved aspect of the economic analysis of projects.
It is argued that market prices in the Third World are very biased and are
thus unaccéptable as a basis for project evaluation. Markets may be
imperfect for a whole list of reasons; there may be institutional_rig;dities,
price, export and import controls, dual-exchange rates, imperfect information
about prices offered by competing sellers or buyers, monopoly and monopsony
elements,tés ﬁell as a proportionally large amount of commerce in the

traditional and barter sectors. Because these imperfections exist, the use

of market prices may introduce a significant error into the economic analysis
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of a project. The prices of foreign exchange may be too low, for exanmple,
tending to favour projects with a high import content, or, wages paid to
labour may be too high, tending to favour capital-intensive projects over
labour-intensive projects. To avoid these biases in analysi; oﬁ projects, it
is necessary to seek substitute prices to improve on actual impe;fect
market prices.

Jan Tinbergen36 defines these substitute prices, or accounting prices,
as those prices that correspond to "intrinsic values'". "Intrinsic value"
is in turn defined as the price that would equate the supply and demand for

a particular factor or good, if full "equilibrium" prevailed. Equilibrium

presupposes a perfect national market for that factor or good. Indeed,

" though Tinbergen does not say so, it is clear from the context of his remarks
that he must assume equilibrium in perfect national markets for all factofs
and goods; otherwise it is difficult to see how the price of one factor or
good could come to correspond to its "intrinsic value". 'In other words,
since an equilibrium price in one sector depends on equilibrium prices in

other sectors, the determination of the "intrinsic value" of a factor or

good implies knowledge of the full equilibrium matrix for the entire national

economy. This knowledge has to be acquired in countries which, according to
* Tinbergen, are characterized by "fundamental disequilibria."

Stated in general equilibrium terms, shadow prices are an all or
nothing proposition. Since no Third World country (nor in fact any. western
industrialized or communist country) is in fact organized and operated in
accordance with such.a planning -model, ligtle can be said of efficient
resource allocation in a proposed project, based on social costs and benefits

that reflect an "optimally efficient" but fictional use of projects and factors.
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The proposal to employ shadow prices in place of market prices

is therefore limited to project and programme evaluation; shadow prices
are not intended to be used generally as substitutes for all market
prices. It is, then, a proposal to apply selectively prices derived

from a general equilibrium model. Partial application of shadow, prices

would not lead to an optimal allocation of resources; although it would

not be obvious in advance what biases might be introduced. When a price
rule is to be applied partially, the objective would be to find prices
that signal an optimal accommodation to a given nonoptimal structure
. . . 1" " . o 37
of prices and allocations —- l.e., a 'second best'" criterion.
In the post-war period, economists involved in project

evaluations have argued the merits of including (or excluding) certain

domestic product and/or factor prices in benefit-cost studies. For the

most part, adjustments were made on the basis of ad hoc judgments of
the acceptability of particular market prices as valid measures of social
cost or benefit. No systematic, all-inclusive methodology was attempted
until the Little~Mirrlees model38 was introduced in 1969. The major
innovation of this model was its approach to shadow-price calculation.
They wished to supplant the partial use made of international values
(e.g., applying them to major inputs and outputs that are, or easily
could be, traded) with a comprehensive application of world prices for
all inputs and outputs. Essentially, they argue in favour of valuing
all inputs at world prices, even the so-called non-traded inputs that
normally cannot possibly be imported (i.e., electricity, constructioﬂ,f‘
local transport, and labour). -

The reason Little and Mirrlees want to go "all the way" in using

world prices for every input and output is to avoid the distortions which
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they feel creep into the calculations if only partial use is made of
world prices. A benefit-cost calculation based partly on world prices
and partly on domestic prié;s has to be put into a single curtency
through the use ;f an exchange rate. Little and Mirrlees don't iike
exchange rates, not even "shadow" exchange ratés based on ”correctiﬁg”
unrealistic official rétes. In their view, no exchange rate, no matter
how good, d;n overcome the distortion in relative values which arises
whenever, you combine values taken from different sets of prices (such

as world prices and domestic prices). The use of one set of prices--

world priées -- bypasses this problem and, by taking all prices from one

" common pool, achieves a more valid ordering of the relative values in
. 1

constructing costs and benefits.

For goods actually traded internationally, either imported or
exported, there is little difficulty in identifying the reievant world
prices, for they are either received or paid by the country (tariffs
and most export taxes disregarded). Nontraded goods and resources are
partitioned ;nio.traded and nontraded components. The.world value of
all traded bafts are summed and the value of any residual nontradad
parts is ascertained from its contribution to some traded good. An
exception ié made for the value of labour.39

Little and Mirrlees advance both pragmatic and theoretical
reasons for wanting to anchor all benefit-cost values on world pricés.
They assumg.that world prices represent actual trading opportunitieé,
which hea;iiyrinfluence domestic investment decisions. The development

process, in their model, involves a steady expansion of the demand for

imports, and the only way to pay for them, in the long run, is to produce
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fof export only those things a country can produce best. Resources

and goods are valued so that the opportunity cost of a resource in any
use whatever, at the margin, is the contribution it makes or might have
made to the balance of payments via foreign trade. In this methgd of
finding shadow prices, fhe foreign sector's influence is not limiéed to
the establishment of some particularlrate of exchange. Foreign trade
is tﬁe window through which all internal values are equated to world
values.

The methodology embodied an implicit attempt by Little and
Mirrlees to seek a set of optiﬁal prices; and for the same general
reasons given above, these optimal prices are irrelevant to an economy
that does not, in fact, achieve an optimal allocation of resources.
While not really attempting to resolve this contradiction, Little and
Mirrlees argue that their method is superior to all other methods now
utilized:

The methods suggested do not depend upon the prior

analysis of reliable and sophisticated planning

models. They are practicable, and are likely to be

accurate enough to exclude all definitely bad projects,

and allow all definitely good ones. Small mistakes

on marginal projects are less important.41

The major contribution of the Little-Mirrlees system is,
unfortunately, its weakest element. The comprehensive use of world
prices would, in effect, they argue, avoid using some good pricesl(world

prices of traded items) and some not-so-good prices (the domestic prices

of nontraded inputs) which must then be merged by use of a (frequently

bad) exchange rate. Critics disagree.42 The cure might be worse than
the disease. What advantage would be gained in substituting the dis-

tortion of bad input/output data or the approximations of conversion
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factors for those arising from overvalued exchange rates? It is not
even true that Little and Mirrlees get rid of exchange rates entirely,
since some world prices will be in U.S. dollars, some in Deut§che marks,
and some in yen, etc., and these can be merged only by using exchange
rates,

Mishan44 argued in a recent érticle that the specific rules
for benefit-cost analysis in the Third World are neither explicitly
stated nor convincingly defended. Instead of valuing all goods at
world market pr{ces, there may be a stronger case for valuing traded
goods at domestic prices. By using the Little-Mirrlees rules for
calculating the accounting prices of traded goods and the shadow prices
of unskilled labour, there are direct allocative implications upon
benefit-cost calculations that may result in the disqualification of
economically feasible projecté. Referring to world prices to determine
the value of good imported or exported in a project neglects to account
for:

(a) the less than infinitely éiastic demand for a country's

exports;

(b) the existence of domestic excise taxes; and

(c) the inelastic supply of world commodities.

These three factors have an effect upon the country's domestic
evaluation of both the required project imports and exports, and thié_
evaluation is not reflected in world market prices.

In sum, the accounting prices of both additional imports

and exports involved in any investment project, or the

social opportunity costs of imports and the social benefits

of exports, are to be calculated by reference, respectively,
to the subtraction from, and addition to, the country's
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domestic value; and not by reference to world prices
of traded goods.45

Similarly, the use of the shadow price of unskilled labour is
based upon arbitrary and iédeterminate assumptions that may result in
a social loss in;project selection. In particular, raising the £r;9e
of labour to industry by some conversion factor (determined as a portion
of the additional wagéé in industry that are wholly consumed and not
invested) discriminates, without any allocative justification, against
labour—uging projects.

Mishan concludéé that there is a strong presumption against
ad hoc defartures from the Pareto principle:

If such departures.are thought necessary, they must

be explicitly recognized and convincingly defended.

In respect to the [Little-Mirrlees] rule for the

pricing of traded g-ods and labour, the authors

have failed to do either.

To date, there does not seem to be a widespread acceptance of
the Little-Mirrlees methodology.47 Generally it is conceded that although
the model affords mény interesting insights into the problems of project
evaluation, ittis far too complex in comparison to alternative methods of
shadow priciﬁé to justify the additional improvement in the quality of
investment decisions it might bring. Few tests have been made to
determine whether the Little-Mirrlees methodology would actually result
in a significantly different investment pattern than the shadow pr}gipg

methods generally applied.48

The evaluation procedures that are the most salient and widely
' 49

used today are generally variants of an ad hoc approach. All the

procedures relate to ways of adjusting or correcting market prices by
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removing important distortions that exist in the economy. The main
asbects analyzed are: (1) distortions in foreign trade; (2) distortions
in factor markets, namely for labour and capital; (3) problems caused
by a nonoptimal income distribution, which includes a discussion of the

1

problem of "employment'"; (4) the problem, if any, posed by inflows.and

outflows of foreign capital associated with particular investment projects,
including the "debt servicing" problem; and (5) the general problem of
project evaluation in a second-best world, particularly one in which

there are distortions caused by nonoptimal taxes and subsidies.

It is beyond the scope of this wo?k to explore the differences

of views on these particular aspects of shadow-price determination.

" Suffice to say that the theoreticians are not in general agreement.

There exists at present more accord in a rejection of the Little-Mirrlees
model than in proposing any systematic alternative. At one extreme are
the critics who oppose on both logical and practical grounds almost any
use of shadow price, where an actual domestic market price exists.

The critics af shadow price50 state that the general equilibrium
contradictions cannot be summarily removed by concentrating on.a regional
or sectoral analysis. Shadow prices generated from any macro model would
' be inapplicable to project evaluation, for they would be scarcity measures
of resources and activity aggregates, where projects must be evaluated
in terms of specific resources and good values. S -

The use of shadow prices causes an additional problem when
prices generated differ from actual market/prices. Private entrepreneurs
will behave on the basis of actual market prices, not hypothetical prices.

Private investors, however, can and will behave as the shadow price would
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require them only if certain subsidies and taxes are introduced tending
to stimulate the use of the abundant resources and discourage the use
of the scarce resources.

Where shadow prices have been used in the choice of the brojeCt,
a problem of some interest then arisgs for the subsequent evaluatié;.
Since projects which are socially profitable when evaluated with shadow
prices may be unprofitable against the standard of ordinary market prices,
subsidies are required for private firms and deficits must be tolerated

in the case of public projects. If the subsidies are paid in relation

to the deficit or according to some bargain between enterprises and

_government not directly related to the shadow price / market price

discrepancy, then the profit-loss incentive to efficient performance is
destroyed. Profit-maximizing firms will not correctly economize in the
use of scarce resources. There is, therefore, a good deai of importance
in the way subsidies are arranged if projects are to be made responsive

to changing conditions and if errors are to be discovered and rectified.51
This is only half the problem, for whatever way the suﬁsidies are paid,
there is another problem raised by the need for a subsidy -- namely, the
equity with which it is to be financed.

Further, because no one procedure is universally accepted to
determine shadow prices, there exists a very large possibility that a
wide variety of prices for a single resource will result not only ;;cause
different agencies are charged with project evaluations, but also |
possibly because one agency val;es a resource differently in different

projects. This possibility leads to a subsequent criticism; that is, too

often the use of casual shadow pricing affords opportunities for self-
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serving decisions to those who control funds. In conclusion, it is
clear that, to date, the defence of the use of shadow prices remains
undecided and vague.

The abstract and metaphysical concept of accounting

cannot help to solve the theoretical and practical

problems facing South Asian planners. It stands out

as a typical example of the pseudo-knowledge, given .
a learned and occasionally mathematical form, that
unfortunately has formed a major part of the contri-

bution of Western economics to the important tasks

of ascertaining the facts in underdeveloped countries

and creating a framework for policies designed to

engender and direct development.->2

In Third“World countries, project analysts would be well
advised to use shadow prices very conservatively and only in response
to adequate local knowledge of true scarcity values and obviously

bogus natural prices.
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CHAPTER 3

A PRELIMINARY INTERNAL RATE OF RETURN ANALYSIS .
OF THE HELMAND-ARGHANDAB VALLEY PROJECT

Introduction

. The largest single investment project undertaken by the former
Royal Government of Afghanistan was the irrigation and land development
scheme in the south-central Helmand-Arghandab Valley. What began as far

back as the 1930's as a modest proposal to extend a traditional canal,

had, by the 1970's, grown into a massive capital~intensive project to

. improve the irrigation infrastructure and extend the gross irrigated

farm land of the major valley in the country.

Although some development in the region was begun by the
Japanese in the 1930's, the Helmand-Arghandab project was actually begun
in earnest in the post-war world of bilateral assistance programmes. The
project design and funding since World War II has been a joint American
and Royal Government of Afghanistan endeavour. During the period 1946-
1971, both governments pumped over six billion afghanis into the region
(in 1971, US $ = 80 Afs.) constructing reservoirs, laterals, drains,
roads and-an administrative centre. The goal was to transform the
traditional irrigation delivery system. The various project G .
constructions were designed to assure an adequate supply of water for
farmers, and also to allow for an extensioﬁ of the cropland to

accommodate new settlers.

The focus of the initial planning approach (and continuing develop-

49—
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ment) has consistentiy been modern irrigation systems and land development
to the virtual exclusion of those less tangible constraints on agriculture--
on~farm water management, credit, high value crop promotion, on~-farm
investments, surface water exploitation, co-operative promotion,_livestock
and poultry development, crop protection, labour-intensive riverhﬁed,and
desert reclamation, land reform, etc.” This approach to agricultural

surplus generation implicitly assumed that the capital-intensive construct-
ion activities were a necessary precondition to providing a technically
assured supply of water, and that the latter was a necessary condition for
N increased farm production.

A
c) The sheer massiveness of the project, encompassing approximately
100,000 hectares (See Figure 1), mitigated against early completion. By
1971 an incomplete modern irrigation system had been put in place, and
within the different areas of gross irrigated farm land "under water
command" in the Helmand-Arghandab Valley, the capital infrastructure had
varying effects. All areas benefitted directly or indirectly from the

dams and reservoirs. But of the estimated irrigated cropland within the
Helmand-Arghandab Valley, fully 55 per cent of the cropland was still
irrigated from traditional, privately-constructed river diversion
structures, juies (hand-dug canals) and drains. An additional 36 per cent
of the cropland was irrigated by traditional juie systems hooked into the
project's newly-constructed canals combined with some outlet drain:-networks.
Seven per cent of the cropland was serviced by the project laterals, and
was partially drained and leveled. Finall&, less than three per cent of
the total irrigated cropland was benefitting from fully modern capital

structures -- canals, drains,alaterals and roads.
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Most of the construction was completed by the mid-sixties, and it
was only the accelerated growth in regional farm production after 1967
that reactivated interest in continuing the expansion of infrastructure.
(See Chapter 6 for detailed history). Buoyed by the gains of the '"green
revolution", the project planners saw in the increases in yield a\
sufficient justification of past infréstructuralIinvestments. By
extending the infrastructure, they argued, the region that could benefit
from biological and chemical innovations would be expanded. This was the
logic that inspired the Helmand-Arghandab Valley Authority and their
Américan advisers the Helmand-Arghandab Valley Regional Advisers to

propose a new investment project that would build upon the already

extensive infrastructure by extending the modern irrigation grid. The

project proposal was not so ambitious as to propose the modernization
of the total infrastructure. Rather, it proposed certain incremental
capital-intensive investments to remove blatant snags in the water
delivery system.
Project planners saw that
in all probability the additional expenditure will show a
higher return than investment to date since much of the
expensive basic infrastructure is now in place, and in many
cases, relatively small amounts of investment are needed-
to realize on-farm benefits made possible by this infra-
structure.l
The project proposed primarily to:
(1) improve the drainage in areas where water-logging seriously
limits potential yields;

(2) straighten, line and improve a few laterals that do not

deliver an adequate supply of water;
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(3) modernize the maintenance and operations of equipment and
increase the efficiency of the organization charged with
maintaining the infrastructure with more training.and an
enlarged staff;

(4) construct a pilot project to demonstrate the increased“
potential of a completely modern irrigation delivery system
when combined with leveled, uniform sized farms modeled
after the Imperial Valley in California; and

(5) continue project plans to explore new potential areas for
infrastructural investments (if and when additional invest-
ment resources could be made available), The remainder of
the budget would support a modest on-going agricultural
extension and resgarch service, and general regional
administration.

These investments, the projects planners felt, would increase
the incidence of high yield varieties gf wheat and greater fertilizer
application; it would.also enable farmers to augment the proportion of
their land which is double-cropped. A combination of these two conditions
would increase thé qumber of farmers above the subsistence level and
gradually result in an appreciable increase in the farmland devoted to
high value cash crops.

A Single Estimation of the Internal Rate of Return

The preliminary feasibility analysis of the Helmand-Arghandab
Valley Project used investment and projected farm production series
provided by the Helmand-Arghandab Valley Authority and the Helmand-

Arghandab Valley Regional Advisers (American) as the primary inputs. In
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order to organize these inputs into a format that could be amenable to a
standard internal rate of return benefit-cost analysis, certain assumptions
had to be made. The methods of incorporating these assumptions into the
analysis are discussed below.

The delineation of &he project period is a first consideraéion.
Normally, capital-inteiisive, large-scale irrigation projects are given a
50 year proauctive life. By a strict accounting, the project was by 1971
one-half way through its productive life. The major reservoirs were

complete&'in 1953 with 4 normal life of 50 years: i.e. until 2003.

Therefore, by assuming 1971 to be t0 , 2003 would equal t33 and mark the

end of the project period for purposes of the analysis. The net benefit and

costs streams were discounted over 33 years.
The use of shadow p.ices is limited in the analysis. As argued
in the previous chapter, the application of shadow prices to project

analyses in Third World economies should be applied in those situations /

vhere the actual mar.et prices manifest wide departures from measures of

true value: In the situation of project appraisal witﬁin Afghanistan,

the no;iceaﬁléllack of reliable statistics makes the application of shadow
prices that much more difficult. Even if the observed prices are not
accurate, there remains the problem of determining what figures should be
used as shadow prices. It could be argued that all resources and goods
should be valued so that the opportunity cost of a resource in anylasé'is,
at the margin, equivalent to the contribution it makes or might have made
to the bai;%ce of payments via foreign trade; however, this formula is
difficult to apply in a project directed at a subsistence sector economy

where a fair proportion of the output is not even marketed. 1In the analysis
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that follows, the knotty problem of shadow prices is attacked in three
particular instances: foreign exchange, some exported commodities and
labour.

Perhaps the easiest shadow price to dispose of is that fgr
foreign exchange. The optimum exchange rate would be that which fhe

central planning unit is using. In this way, any project's import content

" would correctly and uniformly be accounted for. If some projects use one

shadow price for foreign exchange, and others use another, the whole basis
for comparing projects with foreign inputs is lost. At the same time,
using the central planning unit's shadow price for foreign exchange places
the responsibility of price justification in another agency.

Unfortunately, in Afghanistan, there is no effective central
planning unit. (The Ministry of Planning does not do feasibility studiesj.
As an alternative for the preéent study, the U.S. dollar inputs are
converted to afghanis at the free market exchange rate faken as the average
bazaar rate for 1971. The use of free market prices effectively translated
the foreign investment component of thé project into a .market-determined
opportunity cost of capital.

Normally in the analysis of agricultural projects it has been

" customary to use world market prices for all marketed produce in place of

domestic prices in protected markets. The reasoning here, is that in a
partial equilibrium "second best'" model, world market prices are closer
approximations of "value'" than an artificial domestic fixed price.
Afghanistan, although it officially bans interprovincial and international
trade of wheat (the major crop of the country), does not have the admin-

istrative capability to either effectively restrict the export or the
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imbort of grains. Wheat moves freely among the provinces of the country,
and between Afghanistan and both Iran and Pakistan. In recent normal crop
years the price of wheat has closely approximated world marke? prices. In
the Helmand-Arghandab Valley in 1970, the average market price was 6.34
afghanis/kiloB, while at the same time the world market price plu;‘rail
transport from Karachi to Kabul was 6?8 afghanis/kilo.4 Clearly the
market prices for grains approximates true value and can be incorporated
into the analysis.

In the subsequent computations the free market rate in the major
bazaar (Lashkar Gah) of the Helmand-Arghandab Valley is used not only for

wheat but for all the agricultural products. It could be argued that the

‘world market price for the high value crops (principally grapes, pome-

granates and apricots) are appreciably higher than the domestic market
price and are a closer approximation of the true value. The counter-
argument would be that Afghanistan does have a free market and that these
market prices reflect true regional value if not world value. If world
market prices were to be used, two impértant qualifications would restrict
the validity of their application. First, what would be the "true"
valuation of a commodity which has no effective world market price?
Second, as the economy develops, the production of cash crops increases,
and transportation systems improve, the price of pomegranates, apricots
and grapes will rise. But to incorporate these higher prices into the
analysis credits the project with external%ties generated from nationai
development and not direct project investments. Recall that the project
investments are applied primarily to the removal of a specific physical

-

constraint upon increased production. The marketing of that increase
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in production is beyond the scope of the project as specified. To use

any inflated prices would be to reward the project "costless' net benefits.
Afghanistan does not presencly have the complete organizational and physical
infrastructure for an effective network to export high value crops world-
wide. For the additional pgoduction to compete in the world market, an
additional project would be necessary; Possibly that subsequent project
could use th. difference between domestic and world market prices as a

basis for evaluating its net benefit stream. But to incorporate these

net benefits within therpresent analysis would in effect result in a

double counting of the same net benefits. (What we have here is the

dilemma of analyzing a specific project within the context of a complete

sectoral study.) It is quite conceivable to justify specific projects

within the total sector ever while the total sector itself, which is the
sum of all the projects, is eéonomically unjustifiable. (It is impossible
to eat a cake more than once).

An alternate approach would be to estimate the total agricultural
sector investmgnt requirements of expdft crop development to determine
the proporticn tﬁat irrigation development is in the total package. Thié
proposition coﬁld then be used to factor out the net benefits from higher "
product prices that are attributable to this one project among many. Given
that no such national plan exists, to determine (independently) the total
investment requirements would be beyond the limits of this project}ghélysis.

Inputing a value for labour involved the greatest problem. The
whole quesLion of the marginal value product of agricultural labour in
Third World economies has received a great deal of attention in'the

. ) 5
literature of development.” Determining the "true" marginal product of
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agricultural labour in an economy remains extremely difficult., A whole
spectrum of possible shadow prices may be incorporated into an analysis.
At one extreme is a crowded traditional community wherein the

marginal product of agricultural labour may be so close to zero as to

.make zero a good approximation of the real value of the incremental-

labour used. This would be the case where widespread disguised unemploy-
ment and underemployment are evident. At the other extreme, an agri-
cultural project may require technical and highly skilled workers who may
be in short supply. 1In this case; their wage may understate their true
marginal value product. Along this continuum, there exist a wide range

of possible prices that are above zero but less than or equal tc the

" command price of agricultural labour. To assume labour is valued at the

wage it commands implies a marginal value product approximately equal to
the wage, and thus negates the need for any shadow prices.

The degree of shadow price imputations in irrigation projects is
principally a function of seasonal supply and demand of farm labour for
project construction, and the amount o% additional on-farm labour involved
in capitalization (for example, workers building their own houses, digging

their own irrigation canals [juies] and drains and clearing their land).

* To get a good approximation of the marginal value product of additional

labour requires some information about the production function of the
traditional environment. Yet, even if this information were readily -
available, could it be assumed constant over time? Although agricuitﬁral
labour in a project may be unemployed when the project begins, this may
not be the case ten years hence when development has had a chance to

progress. A possible alternative is to have the labour price change over
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the project life. Possibly from t0 - th the price should equal zero;

from t,, - t the shadow price should equal one-half the annual wage

11 20

bill; and from t20 B tSO Ebe shadow price should be eliminated.
In the Helmand—Arghandab Valley Project, labour demana can be
divided between project construction and on-farm labour. In thevﬁroject
construction, the wage bill is calculated without a shadow price; i.e.,
at its market price. ‘Of the two major categories, skilled and unskilled,
the major portion of the wage bill goes to the latter at a pay scale that
is set af-approximately_the family consumption level. There is a slight

downward bias in investment costs, not only because there is an acute

shortage of trained labour in the country, but because a small proportion

"of the labour force is not actually hired, but is comprised of a regiment

of conscripted soldiers paid only in.the provision of daily meals.6 Farm
labour is not employed in the major construction, only in on-farm
capitalizatién necessary to benefit from infrastructure improvements.
On-farm labpur 1s executed by hired hands, contracted labourers,
share-croppers and farmer-owner labour. A shadow price for on-farm labour
is incorporauea‘into the analysis only after 1976. It is assumed that
after that date additional labour will be needed both to extend the on-
farm irrigation infraétructure and to introduce the labour-using innovations
(biological and chemical). Since total farm costs are calculated by use
of a fixed proportion of total gross farm revenue, an upward adjustment
of this cost factor is incorporated into net benefit calculations to |
account fé* incremental labour requiremengs. This adjustment factor is

arbitrariiy set at a ten per cent addition to total farm costs.
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Calculation of Net Benefit Series (1971-2003)

Having determined the project period and the required shadow
prices, a definition of how ‘to measure the benefit stream as well as a
delineation of whom the project is to benefit is necessary.

The objective function in the‘calculation of net social beﬁefits
is based solely~upon gﬁe efficiency criterion of increased regional
proéﬁction value. In this irrigation project, the objective is to permit
better water delivery so that farmers can extend their cultivated crop-

land, obtain higher yiélds on existing cropland, increase the proportion

of land double-cropped, and allow for. the gradual substitution of high

. value cash crops for subsistence grain production. All these factors

“ e

will determine the size of the net benefit stream; i.e., the increase
in net farm production valu. as a result of project construction.
In order to estimate the net benefit stream, an apbroximation

of net farm production value (npv) in t, as well-as an estimate of npv

0

from tl to t33 is nezded. By subtracting each project year's npv from

base npve, we derive the séries of incremental net production value

(ANPV), or - " 2003

A NPV = (mpv, - npv,;)
i=1972

As a first step in estimating the net benefit to the region
from the investments, some idea of the region's initialproductionxis‘
necessary. The basis for determining what the region was producing in

1971 was tj;use results of the Farm Economic Survey (See Table 1). The

writer assumes that this survey, notwithstanding its many shortcomings,

is the most accurate source of base data. Whereas base data give estimates

1
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of npv by area, the projected values for npv are grouped into two sub-
areas; the Helmand and the Kandahar (see Figure 1, p. 51). Roughly
divided, the Helmand area is the grain region with only a small propor-
tion of high value cropland, while the Kandahar area (Arghandab)-has most
of the region's high value crop production. Gross regional produétibn
value was divided between livestock ahd crops. Key factor inputs were
projécted for specific future dates, i.e., 1976, 1982 and 1992. Using
these points in time, point estimates of npv were made using the supplied
factor inputs of projected cropland, yield, incidence of double-cropping
and proportion of land in high value production. The npv 1976, 1982, and

1992 was calculated using the following equation:

ni)vi = (gp?f . %
where gpvi =. gcpvi-+ ngvi
and i = 1976,1982,1992
gpv = gross farm production value
npv = net farm production value
‘ gcpv = gross crop produétion ;alue
g1 PV = gross livestock production value
K = proportion of farm cost to gross farm

production value
Gross crop production value was by far the largest proportion
of regional farm value and was in turn calculated with the fol}owiﬁé ]
equation. The 8PV for any year is the summed product of cropland L

(wheat, high value crop, double-cropped) times respective yields, times

respective product prices, or more exactly:
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chv = (h « vy « P)

:+ (hhvci 'yhvc£ thc)

+. (hdc' yd . P )

c, w
1 i

where:

hw =  hecnares in wheat.

hhVC =  hectares in high value crops

hdc =  hectares double-cropped

Y e wheﬁ; yield (kg/ha)

Yhve =  high value crop yield (kg/ha)

P = ’price ber unit wheat (afs/kg)

'thc =  price fér unit high value crop (afs/kg)

Two simplifying assumptions are here introduced into the
calculations:

(i) The high-value crops within the valley are predominantly
grapes, pomegranates and anricots. In the subsequent analysis, all
the high value'éroplggd is fepresented by the proxy, grapes.

(ii) Present cropping patterns alternate corn or mung beans with
wheat. Cotton lags behind in importance.7 Since corn on the average has
a higher yiéld but lower price than wheat, while mung beans have a lower
yleld but higher average price, to use wheat yields and prices as an
approximate measure for all double-cropped areas ié at once easierl;nd
would result in only minor deviations from the actual gross area return
from doubielcfopbing. Farmers customarily use units of wheat production

as a base in the calculation of gross land value even if land is double-
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cropped, which indicates that the gross returns per hectare for wheat,
corn and mung beans are relatively close.

Gross livestock production value (ngv), or increases in live-
stock production, although not included in the scope of project develop-
ment, will undoubtedly increase as an externality of increased croﬁiand
and yield. A major difficulty was pésed in trying to determine the
functional relationship between livestock production value and the gross
farm production function.

From ecénomic surveysg, the growth in livestock value manifested
no obvious trends. The only consistent functional relationship for all
areas in the project was between gross livestock value and cultivated
cropland per farm.10 In projecting the growth of net farm production
value, the increase in livestock value is treated as an externality.
Since the project investments do not account for any planned involvement
of livestock promotion, the small increases in livestock value as a result
of increased cropland are assumed a sufficient approximation of increased

-

farm income resulting from development investment. Increase in livestock

value is therefore assumed to remain constant with increased crop production

value per hectare rising only with increased cropland utilizationm.

Net farm production value from gross farm production value is
derived by dividing a farm cost of production factor into the summed
g PV to g PV- Included in this cost calculation were wheat seed, gEhéF
seed, livestock feed, fertilizer and chemicals, interest on borrowed |
capital, gnd labour. A factor (K) is used to discount gpv for all areas.
From the two surveys of the area11 most farm cost/gross farm revenue

per hectare (by area) appeared to be only slightly below 40 per cent in
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1963 and evenly distributed about 40 per cent in 1970. The increase is
assumed to be a function of increased inputed labour cost as a result of
the green revolution.

The factor K is assumed constant to 1976, and then equal to 50
per cent to the éhd of the froject life to reflect the higher shadow—price ;
of labour. Tables 2, 3, and 4 yield the calculations of npv for 1976,
1982 and 1992.

To determine the series of net farm producticn value for 1971 to
2003, the point estlmates for 1971,1976,1982,1992 were expanded into a
contlnuous ser;es by stralght llne interpolation between 1971 and 1992
and extrapolation anard to the end of the project life at the 1992 level.

The investment series is broken down by functions in
Table 5, énd is summed in Table 6. | All data were supplied by the
Helmand-Arghandab Valley Authority and the Helmand-Arghandab Valley
Regional Advisers (American).

From thg above generated series of npv and investment costs, a
project internal rate of recurn of 12.44 per cent is calculated; i.e.,
the return to the economy on the investment for the Helmand-Arghandab
Valley Projectfover the years 1974 to 2003, with the above assumptions,
is estimated at 12.44 pef cent.

How is tﬁis rate of return translated into a policy recommend-
ation? Short of having any clearly defined opportunity cost of capital,
lacking in Afghénistan, projects must be ranked in order of the vaiue>3f
estimated”internal rates of return. If enough of these feasibility
analyses are attempted then all projects are implemented in descending

order until the development budget is exhausted, so the simplest of policy

i
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TABLE 3

HELMAND-ARGHANDAB VALLEY PROJECT
PROJECTED NET LIVESTOCK PRODUCTION VALUE FOR 1976,1982,1992

Area Cropiand Gross Net
(hectares) Livestock Livestock
Value (000Afs.) Value (000Afs.)
1976
Helmand 82,000 41,000 24,600
Arghandab 50,000 25,000 15,000
Total 132,000 66,000 39,600
ce. 1982
Helmand 92,700 46,350 27,810
Arghandab 63,200 31,600 18,960
Total 155,900 77,950 46,770
1992
Helmand 105,300 52,650 31,590
Arghandab 63,200 31,600 18,960
Total 168,500 82,250 50,550

NOTE: Based upon assumptions of the Helmand-Arghandab Valley Region -
Advisors (American) of additional livestock value attributable

to the improved irrigation system.

L AN
e
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TABLE 4

HELMAND-ARGHANDAB. VALLEY PROJECT
PROJECTED NET FARM PRODUCTION VALUE FOR 1976,1982,1992 g

Net Farm Production Value (0QQAfs.)
Area
1976 1982 1992

@,
_‘f,‘

' Helmand 620, 044 785,490 1,188,848

Arghandab 393,697 561,423 621,850

Total 1,013,741 . 1,346,913 1,810,698

NOTE: Based upon assumptions of the Helmand-Arghandab Valley
Region Advisors (American) of additional farm production value
attributable to the improved irrigation system.

-
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TABLE 5 -—- Continued

. 1974-75 1975-76
Expenditures (000) ats. (000)$ (000) afs. (000)$

Area Developments:

Drainage O asa el o

Shamalon 80,000 . 2,300 80,000 cen

Garmab . . - o

Arghandab P v e . e

Seraj . e aen P o e

Other 80,000 1,000 80,000 1,000

Subtotal 160,000 3,300 160,000 1,000
Agriculture Services 20,000 380 22,000 380
Project Studies 18,000 517 20,000 540
Operations and 24,000 443 26,000 800

Maintenance :
Gencral Administration 38,000 sae 40,000 .

and Regional

Development
Total 260,000 4,640 268,000 2,720
Total in afghanis 652,080 497,840

e
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. 1 . ' -
governs the outcome. 3 The project with the lowest acceptable internal

rate of return, given the government's budget constraints, sets the cut-

off point, whose internal rate of return would then approximate a hypo-

‘thetical opportunity cost of public investment. -

Within Afghanistan, very few projects have been subjected to
formal genefit—cost analysis. The Helmand-Arghandab Valley Project's
internal rate of return can then only be compared with the one other
agricultural pro;ject,l4 on which a similar benefit-cost study was attempted.
The Khanabad project produced an internal rate of return of 18.50 per

cent. Clearly, the Helmand-Arghandab Valley Project contributes a lower

“return to public investment, but is that sufficient information for a

definite policy recommendation?

Most policymakers have used rule of.thumb cut-off criteria. he
rate of 12 per cent is a popular low limit. Most countries seem to think
that their social rate of discount lies somewhere between eight and 15
per cent. A project, without any further information, will be implemented

if its internal rate of return is greater than 12 per cent. This rather

crude approach to project selection helps project analysts avoid getting

- bogged down in an argument concerning the "true' opportunity cost in

an economy.

Alternatively a more rigorous approach has been suggested.ﬁﬁWhatiis
required is an ordering of decision rules for comparing alternatives bﬁ
use of the internal rate of return. Three such rules have been proffered.

Rule 1. Compare all alternatives over the same period of
analysis. Rates of return over different economic lives
cannot be meaningfully compared because investment opportunity
for the returns from the shorter-lived alternatives must

be considered in determining whether capital should remain
committed to the longer-lived alternative.
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Rule 2. Calculate the rate of return for each alternative.
Choose all alternatives having a rate of return exceeding the
minimum acceptable value. Reject the rest. If sets of
mutually-exclusive alternatives are involved, proceed to Rule 3.
Lo
Rule 3. Rank the zlternatives in the set of mutually-
exclusive alternati res in order of increasing cost. Calculate
the rate of return on the incremental cost and incrementé%
benefits of the next alternative above the least costly
alternative. Choose the more costly alternative if the
incremental rate of return exceeds the minimum acceptable
discount rate. Otherwise choose the less costly alternative.

"Continue the analysis by considering the alternatives in order

of increased costliness, the alternative on the less costly
side of each increment being the most costly project chosen
thus far.1l5 '

In the chapters that follow, the limitations of this narrowly

)

method of project selection will be analyzed,
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8. - Although returns per hectare for cotton are significantly
greater than coin or mung beans, they are excluded in the determination
of the "proxy'" crop to represent double~cropping because (a) cotton is
presently still a weak third, (b) there are constraints faced by the
United States Agency for International Development in promoting cotton
production (southern legislative lobby), and finally (c¢) it is still
uncertain what will be the natiomal policy concerning cotton promotion
and how this policy will affect the Valley. Presently (1972) cotton
prices are fixed by the Royal Government of Afghanistan at an un-
competitive level, vis-#-vis wheat.

9. Only two farm surveys exist which include livestock valuations.
Owens, op. cit., is relatively reliable; not so reliable is I.M. Stevens
and K. Tarzi, Economics of Agricultural Production in the Helmand Valley

Kabul: U.S, Department of Interior, Bureau of Reclamation, 1965.

10. Owens, op. cit., p. 53; and Stevens and Tarzi, op. cit., p. 48.
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11. See: Stevens and Tarzi, op. cit., p. 48; and Owens, op. cit.,
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12. The computer model used for the calculation of the internal
rate of return was written in FORTRAN IV and uses an algorithm in logarithms
to the base E after the method developed by Lawrence Fisher of the University
of Chicago. See R. Phillips, Feasibility Analysis for Asricultural Projects
(Seoul: Ministry of Agriculture and Forestry, Republic of Korea; United
States Agency for International Development, Agricultural Division; Dunlop
and Associates, Inc., 1970), pp. 519-530. All subsequent internal rates
of return calculations employ the same programme (See Appendix for a
printout of the programme). The programmes were run at Karachi (United
Bank Limited) and New Delhi (University of New Delhi) on IBM 360/30
computers,

13. This approach is based solely on efficiency criteria and
fails to satisfy all the social objectives of a society. This point is
expanded later.

14. K. Myint et al., op. cit., p. 18.

15. L. Douglas James and Robert R. Lee, Economics of Water
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CHAPTER 4
RISK AND UNCERTAINTY AND THE DEVELOPMENT

OF THE HELMAND-ARGHAXNDAB VALLEY PROJECT -
A SENSITIVITY ANALYSIS

An Introduction to Risk and Uncertainty in the Literature

The internal rate of return analysis of the Helmand-Arghandab
Valley Project attempted in the previous chapter has some very clear
limitations. The decision to appropriate funds for the development of
the Helmand-Arghandab Valley Project cannot rest solely upon one estimate

of an internal rate of return, for we live in a world all too obviously

~dominated by risk and uncertainty. Because of the lack of perfect fore-

knowledge such a decision to invest must depend upon an evaluation of
uncertain anticipated returns-attributed to the investment and a comparison
of these anticipations with uncertain estimated costs. In the enormous

literature on benefit-cost analysis for public investment decisions, the

.problem of risk and uncertainty has received only sparse coverage. To

date, because of the conceptual difficulties of tﬁe problem of quantifying
degrees of risk and uncertainty, a clear statement in economics does not
exist. Consequently project analysts are left with the only viable
alternative of constructing the artificial model of a world of certainty
altered by some ad hoc adjustments. : A
Frank Knight has laid the groundwork for a study of risk aﬁd,i 

uncertainty in his book, Risk, Uncertainty and Profit.1 In this seminal

work, Knight exposes the dichotomy between different varieties of

uncertainty. That type of uncertainty associated with an isomorphic

-83-
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mechanism which is cépable of turning out mutually exclusive sets of
alternatives, each with an objective probability measurement, he named
risk. 1Its conceptual opposite is that type of uncertainty in which

"there is no valid basis of any kind for classifying instances' or for

which "there is no possibility of forming in any way groups of instances

of sufficient homogeneity to make possible a quantitative determination
of f;rue\probability".2 This he called uncertainty.

Subsequent to Knight's book, several economists3 attempted to
close the gap. A lucid clarification was that of Nicholas Georgescu-
Roegan4 who pointed out that the Knightian dichopomy transformed the

concept of expectations into two completely separate and extreme

. . categories which are not consistent with the real world. Reality is

composed of decisions based upon anticipations which form an infinite
continuum between these two extremes. More significantly, Georgescu-
Roegan proceeded to demonstrate that neither ordinal nor cardinal
numerical values can be applied to any point on this range of expecta-
tions, except the rare occasion of true risk.

It is at this point that the theorists are still stymied.

Decision-making is viewed as dependent upon expectations which lie along

. this continuum from pure risk to pure uncertainty with expectations that

by their very nature are neither cardinally nor ordinally measurable.5
These expectations form the basis for the common practice of incorporating
a risk premium in project analysis so often called the "expected value ~
adjustment".6 Although neither cardinally nor ordinally measurable,
expectations have comparable elements that allow for estimation of

expected value adjustments. Georgescu-Roegan observed that the existence
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of common elements in the evidence makes it possible for the decision-
maker to establish various hierarchies among expectations upon which to
base a rational decision. Among the common elements which form the basis
for such comparability are: (1) the importance of past observations;
(2) the credibility of each piece of information; and (3) the logidél
relation between each piece of evidence and its corresponding prediction.
The hierarchy in each direction can be
established by any rational “individual
according to that theory of probability
connected with the particular facet of
expectation: past observations,
credibility, logical relation.’
After each expectation is ranked according to these criteria, the decision
" is made. But if, as is usually true, these ranked hierarchies are
contradictory, making a choice will involve the assigning of weights to
the various and opposing hierarchies in a largely subjective and arbitrary
manner.
Decisions regarding expectations of
this type involve mainly intuition and
good judgment in weighing the evidence
and scarcely any numerical operations.

Where this evidence is available and explicit, economists
unanimously agree that risk in the sense of optimistic bias of proposed
government investment is a social cost and must be allowed for by sub-
stitution of expected values of costs and returns for "if-all-goes-well"
estimates. In general9 four different approaches to the treatment of
risk and uncertainty in expectations can be distinguished: (1) the
application of a correction factor to each of the future expected values

of revenues and costs; (2) the inclusion of a risk premium into the

rate of interest used to discount future benefits (costs); (3) a reduction
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of the expected length of economic life of a project and (4) a flat
reduction in the final benefit-cost ratio.10 More elaborate models have
also feen attempted which in%roduce risk aversion consideratiogs. Because
the uncertainty present in the concepts of both future benefits an@ costs
is not independent of time, the more distant expected values must féceive
a greater correction factor than those{expected in the near future.

Havenlnll has aAVOcated an interesting variant of the discounting
procedures. He would add a premium to the riskless rate when discounting
benefits,'bﬁt wp&ld use g_lower rate than the pure rate in discounting
costs. The basic idea is that risk aversion dictates writing down the
present value estimate of future benefits but writing up the present
value estimate of future éééts. Moreover in view of the greater
uncertainty of benefits, the former adjustment should be larger than the
latter. How Fhese discount ra£es are to be determined is left unresolved.
Attempts to date to determine this discount factor (s) have not been too
successful. McKeanl2 notes that risk is an intangible that had best be
left to the'realm of judgment. ;

Althcugh no consistent method of handling risk and uncertainty has
been found, it‘remains indisputable that the single valued criterion for
estimating the internal rate of return is insufficient. Since the internal
rate of return is a decision-making tool, the more complete the inputs,
the more usefullthe decision-making tool. It follows that since céftdin.,
forms of risk and uncertainty appear to warrant inclusion in the an;1§éis,
the internw.] rate of return analysis must be able to indicate, in some

way, the differences in the degree of credibility which surrounds

expectations of project costs and benefits. As a minimum, inputs into
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the analysis must account for the proclivity of project planners for
viewing the future through.rose—coloured glasses. Policy makers within
any given agency tend, as a rule, to be enthusiastic about aid committed
to their own particular goais. The potential for distortions-is quite

obvious.

Criteria for Expected Value Adjustments

Préject planne?s for the Helmand-Arghandab Valley Project used.
estimates in projecting key benefit and cost variables to incorporate
into the:ﬂnternql rate of return, This is generally the case in project
evaluation. Admittedlﬁi these estimates, although founded upon technical

expertise, are a significant factor in the formation of an investment

.decision. However, just as the arithemtic mean is but a single moment

out of an infinity of moménts needed to completely describe a frequency
distribution, so are these projected variables an incomplete, and possibly
misleading, description of the distribution of most likely combinations

of benefits and costs. Because of the varying degree of uncertainty
involved in these eétimates, specific allowances must pe introduced into
the decision-making process.

In a ;ecent study of water resource development in the United
States,Haveman13 shows that the ex post estimates of benefits bear little
resemblance to their ex ante counterparts. On the basis of a simple
analysis, he concludes that there exists a serious bias incorporated into
agency ex ante evaluation procedures, resulting in persistent over=

statement of expected benefits. In the same study, estimated project

construction costs are found to deviate widely from realized costs.
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Although no persistent bias in =astimation procedures was apparent, nearly

50 per cent of the projects displayed realized costs that deviated by nmore

* than plus or minus 20 ner cent from ex ante projects costs (See Table 7).

Just how benefi‘-cost analysis, by its nature, has builgLin
uncertainty factors is complex. There is a significant difference
between the degree of uncertainty in the estimation techniques for benefits
and that for costs. Both because of the estimation techniques used, and
because of the co:cept of benefits itself, estimates of project benefits

. . . . 1
must generally be viewed as less credible than estimates of project costs, 4

Firsi:ly, because of the ease of ex post measurement in the case of project

© _costs, it is possible and relatively easy to continually reappraise the

magnitude of the margin of error between the actual and estimated valuves,
With the concept of benefits, however, attempts to secure such ex post
measurement are markedly more difficult. Secondly, since benefits
streams are deferred and investment streams immediate, these deferred
magi.itudes incorporcte a greater degree of uncertainty than do the
. . 15 . . o .
immediate cost schedules. Thirdly, real benefits depend primarily
upon variables of an evolutionary and unpredictable nature, while real
costs depend upon the semi-static principles of engineering. Fourthly,
it seems plausible to claim that to some extent the variables upon which
future cost estimates are based are somewhat more susceptible to accurate
price projection than the variables underlying benefit estimates. And
finally, the presence of a repeatable process permits the determination
S vp s 16 -
of some measurement of objective probability. These five factors create
a situation wherein the variance of the distribution of costs is less

than the variance of the distribution of benefits.
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TABLE 7

FREQUENCY DISTRIBUTION OF PERCENTAGE DEVIATION OF REALIZED COST FROM
ESTIMATED COST FOR WATER RESOURCE PROJECTS IN THE UNITED '‘STATES

Current dollars

Constant (1955 dollars)

Percentage
deviation of Number  Total % of total | xumber Total % of
realized from of realized realized a7 Realized Total
estimated cost | Projects cost cost Projects Cost Realized
($mil.) ($mil.) Cost

Less than -70 0 0.0 0.0 0 .0 0.0
=70 - =60 1 0.1 0.0 - 2 .1 0.0
-60 - =50 3 1.1 0.1 4 .1 1.4
=50 - -40 4 8.7 1.2 7 35.1 6.3
-40 - -30 11 46.7 6.5 11 1¢.3 3.4
-30 - =20 9 18.6 2.6 12 214.9 38.6
-20 - =190 11 22.7 vl 15 86.7 15.5
-10 -0 18 352.6 49,5 16 58.0 10.4

0 -+10 g 6.1 0.8 7 14.4 2.5
+10 -+20 5 8.4 1.1 4 83.8 15.0
+20 -+30 6 85.3 11.9 1 0.2 0.0
+30 —-+40 3 63.2 8.8 1 30.8 5.5
_+40 -+50 2 55.0 7.7
+50 -460 0 0.0 0.0
+60 -+70 1 37.0 5.2 3 5.8 0.8
Greater than £

+70 3 5.9 0.8

% * %
Total 86 711.4 100.0 - 83 556.4 100.0

SOURCE: Robert H. Haveman, The Economic Performance of Putlic Investments:
An Ex Post Evaluation of Water Pesource Investnments (Baltimore: Johns
Hopkins University Press, 1972), p. 107, table 21.

* Discrepancy due to rounding.
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Compounding the uncertainties inherent in the construction of
cost and benefit schedules in all project analyses, there are uncertainties
peculiar to capital intensivé irrigation projects in Third World
économies. In general,.different types of projects possess diffepgnt
degrees of risk ;na uncertainty which in the process of project evaiuation
should be neither ignored nor neglecteél Irrigation projects invariably
have a relatively large initial capital outlay and a small but relatively
constant opeéating expense throughout the project life; at the same time
the net berefit schedule can usually be presented by a polynomial function
whose properties are dY?dt and also d'Y/dt until some point where
the curve ;moothes out and remains constant to the end of projecg life,
The d'Y/dt is stroﬁély influenced, amoﬁg other factors, by investment
termination dates, adaptioﬂ to a new delivery system, and substitution of
high-value crops for subsistence cultivation. In a recent International
Bank for Recoﬁstruction and Development study of eight World Bank
financéd irrigation projects,17 the authors find that construction costs
are usually higher than antiripated and’execution of construction falls

behind schedule. 1In six of the eight cases examined, even though cost

contingency allowances were included in the feasibility analyses, ex

post evaluations of actual costs reduced the original anticipated net

benefit and concommitantly the internal rate of return in the oxder of

10 to 20 per cent (See Table 8). ' ¥
"Until the appraisal of cost estimates is improved, the

contingency allowance must be regarded, therefore, és a means, however

imperfect,.for adjusting appraisal biases, and is not as sometimes viewed,

a mere device for avoiding the risk of an occasional underestimate of

costs."18
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TABLE 8

CHANGES IN ANTICIPATED RATE OF RETURN FOR EIGHT IRRIGATION PROJECTS,
RESULTING FROM NIFFERENCES BETWEEN PROJECTED AND REALIZED

COST AMD TIMING OF PROJECT EXECUTION

Rate of Return

"Error" Relative

R

Project Initial Revised to Initial Rate
Rate . Rate of Return (%)
Purna 13.2 11.2 - 15.2
Shetrunji 16.7 17.4 + 4.2
Salandhi' 18.6 17.3 - 6.5
Brahmaputra 49.6 37.2 - ZS.d
Taiwan* 77.6 72.7 - 6.3
Seyhan, Stage I 10.7 8.7 - 18.7
Rio Bravo 18.7 18.0 - 3.7
Yaqui 14.4 17.6 + 22.2

SOURCE: A. Otten and S. Reutlinger, Performance Evaluation of _
Eight On-Going Irrigation Projects, International Development Association

Economic Working Papc: no. 40 (Washington, D.C.: International Bank for
Reconstruction and Deyelopment, 28 March 1969), p. 6, tgble 1.

* Revisec rate of return based primarily on change in scope of

project. ‘.

e
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At the same fime, while the study did not attempt a systematic

appraisal of anticipated benefits, a casual review of the projects showed
-

that many changes in factors associated with project benefits had been
recorded for practically aii the projecgs reviewed. The infofmation,
though scanty, indicates clearly that cropping patterns, crop yiélds,
amount of land brought under cultivation, quantity and cost of inputs
used by farmers, and commodity prices frequently differ from original

expectations.

A Sensitivity Analysis

Sensitivity analysis is really a straightforward, but often

quite sufficient means to deal with the question of risk and uncertainty

“in project analysis. Although some attempt has been made to build

sensitivity analyses upon elaborate risk analysis techniques using
probability theory and computer models,19 trained manpower and data
constraints have invariably limited benefit-cost studies of agricultural
projects in Third World economies to simple most probable outcome analysis.
In general, the real advantage of sensitivity analysis is its ability to
test what happéﬁs té the project's earning capacity if something goes
wrong. How sensitive is the project's internal economic return (1) to
increased construction costs ? (2) to a dampened growth in yields ?

(3) to a change in double cropping and cropland area ? (4) to a shortened
project life? or (5) to delay in implementation? By applying incfeméntal
factor changes ﬁo key input and output variables, the new matrix of>-:w
internal rateg of return can give a closer-approximation of reality by

reéognizing that projections are subject to varying degrees of uncertainty

and risk.
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Recall that the first approximation of the interal rate of return
for the Helmand-Arghandab Valley Project yielded an internal economic
return of 12.44 per cent. For sake of the subsequent sensitivity analysis

we assume that

IRR = f(I,L,ANPV, NPV)
where I “investment cost séhedule (from base year to end

of project life)
L =length of project life

NPV “net production value stream from base year to end
of project life as a result of project investmént

NPV =net production value stream from base year to end
of project life that would have existed had the
project not been undertaken

In the first approximétion of the internal rate of return, it

was assumed that the investment and NPV streams were the ones set out in

Table form in Chapter 3 (see Tables 2,3,4 and 5). The project life was

assumed to be 33 yeatrs and regional growth in net production value, had
the project not been implemented, was equal to zero, i.e., a static no-
growth condition. What are the uncertain and risky conditions that

" could reasonably alter the preliminary factors and subsequent internal

rate of return?

v
oot
T

(a) Investment Contingency Allowance i

N

Cost estimates for the investment period of a project are
prepared on the assumption that- there will be no modifications in design
which will lead to ¢hanges in the physical work required; that there will

be no exceptional conditions such as unexpected rock bed formations;
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that there will be no adverse natural phenomena; and that political
decisions will not adversgly affect the implementation schedules and thus
increase investment costs. Normally, too, project cost estimates assume
there will be n¢ relative changes in domestic or international pf?ces
during the investment perio&;.and that the general price level wili not
rise. Clearly, it wou?d be unrealistic to rest project cost estimates
simply on th.se assumptions of perfect foresight and complete price
stability.

In:a p;é;ious scction it was shown that even with contingency
(;;> allowances of from 10 to 20 per cent, project investment schedules were
understated. In the subsequent analysis investment contingency factors
of plus 15 and 30 per ceﬁf.are added to the original investment stream.
The 15 per cent factor, givia the evidence from other similar projects,
might be considered the lower limit of the most probable oﬁtcome, while
30 per cent would represent a possible result of various unplanned
contingencies not uncommon in large ingrastructure projects attempted in
a Third World environment.
*l::} Clea.ly, a knowledge of the particular technical coefficients
(engineering agd agronomic) within the Helmand-Arghandab Valley Project
should provide the analyst a more precise notion of the direction of the
investment contingency adjustment. Why not a lower investment cost
contingency adjustment? The justification lies in the assumption ;%éﬁj;
in the projects reviewed by the International Bank for Reconstruction
and Develép&ent, the ex ante cost studies were done with just that

particular knowledge of the technical coefficients, yet understatement,

not overstatement, was the norm.
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(b) Project Life

The effective life of an irrigation project is directly dependent
upon the productive life of the infrastructure. The infrastructure of a
modern irrigation system is in turn dependent upon the rate of siltation
in the reservoir which cuts the irrigation capacity as well as the
effectiveness of the operations and mgintenance of the irrigation nétwork.
The former factor is purely technical while the latter is both technicaily

and institutionally determined. For the sensitivity analysis it will be

“assumed that the risk factor for both technical and institutional reasons

will cut 10 years off the project life. Assuming a productive life only

to 1993 instead of 2003 is not meant to infer that after 1993 the project's

infrastructure will be useless. Rather, shortening the project life by

" an incremental factor assumes that because of unforeseen factors the

infrastructure will need additional investment after 1993 to keep
production levels up.

(¢) The Incremental Net Production Value (AXNPV)

The net economic benefit as a result of project investment is a
function of growth of cropland, yields, cash crop substitution, double

cropping, livestock production and farm costs. All these projected

factors could vary. For the sensitivity analysis only two factors are

changed incrementally, i.e., the percentage distribution between wheat

and high value crops and the growth of double cropping. These two factors

[

are considered the most uncertain given the realities of a traditional’
agricultural environment.

In the original net production value estimate the per cent

distribution between wheat and high value crops (HVC) is assumed to
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change rather dramatically, especially in the Kandahar area. Wheat,
which accounted for 75 per cent of the production in the Kandahar area
in 1970, will account for E% per cent by 1976 and 46 per cent by 1982,
remaining constant at this level through 1992. 1In the Helman& area
wheat, which accounted for Y5 per cent of production in 1970, wo;id.
account for 90 per cent by 1976, 82 pér cent by 1982, and 79 per cent by
1992. 1In ar adjusted Z;NPV series, the per cent distribution between
wheat and HVC by area changes at a lower rate particularly in the
Kandahar ‘area. To assume that by 1982 HVC would account for over 50 per
cent of cropland, envisages a rate of change in the next ten years to a

cash crop agricultural society that the distribution of investment

~expenditure does not account for. The rapid change and resulting large

cash crop of pomegranates, grapes and apricots will require an accelerated

and integrated marketing project. Such investments and the concomitant
reorganization of the government bureaucracy to accommodate large cash
crops is not provided within the context of the next ten year development
plan. Instead, HVC %s adjﬁsted dovnward to account for 33 per cent in
1976, 40 peg“cgnt'in 1982, and 45 per cent in 1992.

In the Helmand area, wheat area would decline gradually, account-
ing for 95 per cent of cropland in 1976, 93 per cent in 1982, and 90 per
cent in 1992. Given population growth and comparative advantage of the
Helmand in wheat production, grain production must remain a major erop or
else the area may face a wheat deficit. )

Sinilarly, in the original ANPV séries it is assumed that double

cropping would increase at a very fast pace particularly in the Helmand

area, Starting from a base level in 1971 of 109 per cent, cropland
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utilization would rise to 138 per cent in 1976, 148 per cent in 1982,

and 160 per cent by 1992. 1In the Kandahar area the shortage of water

would diminish the cropland utilization potential. By 1976, cropland

utilization would rise from the 1971 level of 104 per cent to'lOS per cent;

then by 1982, it would reach 115 per cent and remain constant thgéugh 1992,
In the adjusted ANPV series :double—cropping is assumed to

increase at a slower rate and reach a lower absolute level by 1992. " To

assume a cropland utilization of 160 per cent envisions an agrarian

revolution, and,this may not happen; on technical grounds for instance,

it underestimates the effects of summer winds' burning the second crop

in the fields. As an approximation of uncertainty it is assumed that in

- the Helmand area, cropland utilization would reach 115 per cent, 120 per

cent, and 130 per cent in the years 1976, 1982, and 1992 respectively.
In the Kandahar area, it is assumed that the water shortage would have

a greater impact ‘and so cropland utilization would rise to only 110

per cent by 1992."'0

(d) Net Production Values Withdut Project (NPV)
o .

Implicitly assumed in the original calculation of the internal

rate of return, is that the region would not change were it not for the
project. This approach is typical of the before and after test and is
found wanting. Instead a realistic approach is to introduce a "with and
without" test into the analysis. The basic economic efficiency criterion
requires that the observed values of relevant output variables be éomﬁ;red
with the values that would have existed if‘ghe project had not been under-
taken. Exactly how to incorporate a "with and without" test into an

internal rate of return analysis poses some very difficult problems of
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measurement. For analytical expediency, two simplifying assumptions are
made to account for uncertainty.

1. The "green revolution" begun in 1967 will continue on its
own momentum through 1976, with more and more farmers using high yield
varieties of wheat and larger quantities of fertilizer. In 1976 it is
assumed that 80 per cent of the farmers would be using the new inputs
and the spread effect would have reached its saturation point (a
phenomenon witnessed in most countries which introduced the new high
yield varieties<and fertilizers). After 1976 it is assumed that because
of the water constraint at that time, the region would remain at the
1976 production level.

2. Another possibility is that regional production value will

.grow at the national average of 1.5 per cent per year; or at a slightly

higher rate of 2 per cent. The latter rate approximates more closely
the rate of population growth and is a necessary growth rate if the
region is not to experience out-migration and wheat deficits.21 These
two assumptions imply that the region is not farming at the limits of
its intensive margin even with the water constraint. To date the

contention that Afghanistan in general and the Helmand-Arghandab Valley

"in particular are not suffering from a high population/irrigated land

ratio has not been disproved.

Summary of Methodology i

A Em_oe -

By altering factor inputs and outputs to account for risk and
uncertainty, the internal rate of return for any project will change. A
project's internal rate of return which accounts for factor uncertainty

will reflect the number of factors changed: the direction of factor



change and the size (percentage or absolute) of change in each factor.
The original internal rate of return equation for an analysis of the

Helmand-Arghandab Valley Project expands to account for uncertainty into

IRR = f(r, : L, : ANPV, : NPV_):
i 3 b w

where I © inveitment schedule
i = 1 original estimate; 1.15 investment contingency;
. _ 1.30 investment contingency
L = project life

j ¥ project terminates in 2003; project terminates in

( ) ' . i993

change in net farm production value as a result

>
=
~ g
<
"

of ‘project investment

b = original (o); adjusted (a)

5
<

change "in net farm producticn without project
investment

w= Vs zero change; v spread effect; W.OlS; W.OZ

Aside ﬁrom the original interﬁél rate of return of 12.44 per cent,
(;; there are 47,péssibie permutations of uncertainty adjusted factors which
yield 47 diffe;ent internal rates of return. Table 9 gives the 48
permutations in a format usually referred to as a sensitivity analysis.

Table 9 clearly shows the ramifications of introducing uncertainty

T

into an internal rate of return analysis. Specifically,

(1) Depending upon how many factor adjustments are made to

account fo.. uncertainty, the internal rate of return can drop to anywhere from

10.40 per cent to less thanzero. By introducing only a single uncertainty
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factor adjustment the upper limit is 10.41 per cent, yielded if cnly an
investment contingency of 15 per cent is int;oduced; while the lower limit
is 5.38 per cent, yielded only if it is assumed the region without the
project would still grow at a compounded rate of two per cent (resulting
from population growth and increasing production at the intensivé\margin
to feed larger families on more fragmented and smaller farms) insté;d.of
remaining constant. By introducing dual uncertainty factor adjustmenté,
the highest possible internal rate of return is equal to 6.87 per cent

and results when investment (increased by a contingency allowance of

15 per cent) is combined with an assumption that the region will, without
project investment, continue to increase production for a few years as
_the "green revolution'" continues its spread effact and then levels off

and remains constant at a higher level. Many of the other internal rates
of return which have accounted for two uncertainty factor adjustments

are just marginally above, or well below, zero} while no internal rate

of return is greater than zero if three or more uncertainty factor

adjustments are made.

(2) It is interesting to note that the least sénsitive uncertainty
factor adjustment is for investment cost contingency. This is particularly
clear when comparing any single uncertainty factor adjustment (observe
column 1). Adding a contingency of 30 per cent to investment costs only

drops ‘the internal rate of return to 8.27 per cent.

Eoaye

(3) The second least sensitive assumption is the length of. project
life. Although considerably more sensitive than the contingency allow-
ance, it still results in a positive rate of return if the region is

assumed not to grow substantially without the project and the original
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net benefit schedule is used (see southwest quadrant of Table 9).

(4) The two most sensitive assumptions are the rate of growth

of the region with and without project investments. By merely substituting

one uncertainty factor, adjustment (b), the internal rate of réturn drops
to seven per cent; while by substituting w.OZ for Wb it drops t;"5}38
per cent. Combining assumptions ba and W into a dual uncertainty facto;
adjustment yields the highest incidence of a negative rate of return.
(See frontier line in Table 9 between a positive and a zero internal rate

of return). .

Summary of Results

Clearly from the above sensitivity analysis, the uncertainty

adjustments of factors have a very marked effect upon the internal rate

of return of the project.c It would appear from the predominance of low
or negative rates that the project as designed should not be attempted.
But such a policy directive, based solely on the analysis just presented,
would not be sufficient.
- 2

In a definitive study of severzl development projects,
Hirschman contends that by the principle of the "Hiding Hand", these
uncertainties and the concomitant 1low rate of return should not be
instrumental in rejecting a project in a Third World environment.
Explicitly,

Since we necessarily underestimate our creativity, it et

is desirable that we underestimate to a roughly similar

extent the difficulties of the tasks we face so as to

be tricked by these two off-setting underestimates into

undertaking tasks that we can, but otherwise would not

dare tackle,?2

The "Hiding Hand" is essentially a "mechanism that makes the risk
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averter take risks and in the process turns him into less of a risk
averter".25 Therefore, the contribution any project makes to development
depends not only on the discounted economic return as it has been defined
in the preceding analysis, out also upon important side effects and upon
the time frame ;f returns.%? Specifically, a project that gces &hrqugh
considerable problem solving and the -learning experience associated with
these problem resolutions, deserves a higher ranking than one with a |
similar return but with no such learning experience.

As development proceeds, Hirschman argues, recourse to the
"Hiding Hand" becomes lgss necessary. The "Hiding Hand" is a transition

.

mechanism which is discarded as problems are successfully tackled and

- project difficulties and uncertainties are faced more willingly.

To assess the diréction of factor uncertainty it is essential
to clearly identify those constraints to increased agricu;tural pro-
duction, decreased investment costs, construction time, and effective
life which will affect a given project.

Upon inspection, esth project turns out to represent

a unique constellation of experiences and consequences,
of direct and indirect effects. This uniqueness in
turr. Tesults from the varied interplay between the
structural characteristics of projects, on the one
hand, and the social and political enviromment, on

the other.2’

The Helmand-Arghandab Valley development is essentially a capital
intensive irrigation project in a Third World country grafted upon;.a .
traditional agricultural sector. Although it would be inappropriate to
apply a western derived production function to the project as more water
is added t; a water deficit area, the degree to which the new production

function approaches a production function for a western model, (e.g. the

4.
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Imperial Valley project in California) can only be assessed with more
information and understanding of the traditional agricultural relation-
ships in the area. An analysis of these relationships is attempted in
Chapter 5. By detailing the structural characteristics of the project,
the problems of large-scale irrigation development in Afghanistan‘are
specified. Similarly, a qualitative'énd quantitative ex post evaluation
of the first twenty-five years of the Helmand-Arghandab Valley Project
provides the background for the ex ante feasibility study of the next
phase of development with more exact guidelines concerning the probable
direction of the uncertainty factor adjusgments.

In the area of water resource development both in the western

~and Third World economies, ex ante planning has reached an advanced

stage; but at the same time, efforts to revise and improve evaluation
procedures in the water resource area have been unbalanced. Not only
has the litefature been replete with controversies centered on the
selection of appropriate discount rates and shadow prices (discussed in
Chapter 2), but recent attention has l;rgely neglected.the need to
improve the evaluation of primary benefits, and financial resources have
been concentrated on revealing non-efficiency impacts such as income
distribution, regional growth, demographic patterns, and secondary income

effects in the basic evaluation model.

iy

P

)
v
;

Surely, knowledge of these non-efficiency
effects is relevant to project appraisal S
and choice and information on them should

be developed and presented to decision-

makers, However, given-the serious short

falls in the performance of ex ante benefit

and cost estimation -~ an area where production

functions are fairly well understood -- the

first order of business would seem to be
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improvement of these estimates before more

esoteric impacts generated by linkages that

are little understood are pushed full-blown

into the basic ex ante evaluation model.28

If benefit-cost analyses are to retain much credibility as
effective aids in decision-making, what is not needed, is more cbmplex
'procedures for building ex ante estimates from elusive and complex non-
efficiency effects. Instead, what is needed, is a development of the
criteria for ex post evaluation as well as an exploration of approaches
for measuring economic results of completed or partially completed
projects. The development of consistent techniques for evaluating the
effectiveness of public investment, on an ex post basis, should be a high
- priority for development economists as well as other scientists concerned
with public policy. It is not unreasonable to assume that unless project
planners are better informed of the results of ongoing and completed
projects, performance will not improve.

In many cases... our prior knowledge of production

functions is quite limited. Uncertainty of this

type puts a great premium on careful post-program

evaluation. TFeedback of operating results to program

planning is essential.?9

We must remember that benefit-cost analysis is only an approach
or a technique. It provides a rational framework for project choice
using national objectives and values. The Helmand-Arghandab Valley
Project is judged by use of an internal rate of return measuring its
impact upon the economy. The impact in this analysis is evaluated .
sinply as the increase in net farm production value as a result of project

investment. Parameters are not introduced to directly reflect other

national goals, social objectives and global facts. The internal rate
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of return is intended solely to confront policy makers with the
consequences of their choiges; i.e., choosing a project based solely on
the efficiency criterion of ‘increased farm production value.

Is this a sufficient condition upon which to base a policy
decision? 1Is there a complg% of nonjgfficiency criteria that must Be
taken into account and do these non-efficiency criteria (redistribution
of income bccween income groups and regions; increased savings; favour-
able balance of payments and greater self-reliance; increased rural

employment and decrease” urban migration; increased farm settlement;

and augmented government revenues) when incorporated into the analysis,

then justify such a low rate of return based solely on the efficiency

criterion of increased farm income?
Arthur Maasshas que. tioned the idea

that the professional planners should design projects
and programs for economic efficiency, for which benefit-
cost analysis can provide the necessary ranking function;
and that thereafter these project designs can be doctored
and modified by a political process to account for any
'uneconomic' objectves.

Maas objects to this practice for the excellent reason that:

where government programs are intended for complex

objectives they should be designed, where this is

possible, for such objectives, not designed for onre

objective, which may not be the most important, and

subsequently modified to take account of others.

But such an expanded objective function opens a whole Pandora's
box of problems. The parameters of the production function implicit-in
the economic efficiency model are relatively well known. While there are

still some unsettled conceptual and empirical issues, there is wide

agreement on the definitions and measurement of inputs and outputs of

il
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benefits and costs within the efficiency model. The same cannot he
claimed for othér non-efficiency models: for examble, models with multi-
dimensional functions, including income redistribution, regional develop-
ment, or measures of social well-being. 1In the case of a country like
Afghanistan, the weakness of the data base alone mitigates stronéiyl_
against an expanded objective function.

In the analysis that follows, an alternative method of combining
the narrowly defined objective function of the feasibility analysis and
the broader econgmic and non-economic conditions will be attempted. The
Helmand-Arghandab Valley Project, a capital intensive irrigation and land

development project, must be looked at as it fits into a global develop-

ment scheme of Afghanistan. .

No project, no matter how small, is implemented in a social,
political, or economic vacuum.. The Helmand-Arghandab Valley Project
proposed in 1971-1972 is part of a national development plan, the 4th
Five Year Plan. This irrigation project will affect many national
development parameters, and its effectiveness will similarly be affected
by developments in other sectors and projects. To understand how the

project might contribute to the satisfaction of non-efficiency goals of

.the national economy, a wider perspective is needed; something more than

just a scheduling of various inputs and outputs. What is needed is a
study of the recent development past of the country. 1In particulargnap
in-depth study of the role of previous capital intensive irrigation“‘j;
projects in the development scheme would help to set realistic limits to
the possible contribution of a similar future investment scheme. An

appraisal of past development experiences could anchor such a new project
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propasal so project evaluation under uncertainty would expand in its
application. No more would it be merely a matter of setting probability
limits to technological infzts and outputs. An appreciation,-in
qualitative as.ﬁéll as quantitative terms, could be attempted'ofzhow
realistic the project plan is as outlined, given national, politic;i,
social and economic c&ﬁstraints.

Ché;ters 7 and 8 deal with this question in depth. By putting
the project in the context of the national economy it becomes clear
that not snly will the ﬁroject contribute marginally to the non-efficiency

considerations, but that those factors not included within the narrowly

defined objective function will most probably inhibit effective project

implementation.
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CHAPTER 5

THE HELMAND-ARGHANDAB VALLEY PROJECT -
A HISTORY AND EX POST EVALUATION

Introduction

-
s

Past glories in the valley of the Helmand and Arghandab rivers
have, for centuries, held the imagination of the Afghan people. In the
twentieth century, modern iprigation technology has riveted national
attention on the ancient dream of a rich and powerful river region,
able to provide food for all of central Asia.

This was the dream that, after World War IT, led tﬂe Royal
Government of Afghanistan (RGA) to begin importing men and material to
construct a modern irrigation network.

What follows is a detailed history of the Helmand-Arghandab
Valley Project 1946-1971. The narrative offers insight into the
technical, social and political complexities of large—scale irrigation
development in a Third World country. The ex post evaluation that
follows will provide a rough approximation of the loss of social benefits
as a result of misallocated investment; more importantly, it will attempt
to identify the critical constraints to augmented farm production as a .
result of an increased water supply to the traditional agriculturebqf4an

arid country, s e

The Physical Géography

The Helmand-Arghandab river system covers the largest watershed area

in Afghanistan (see Figure 2). The watershed, originating in the Hindu Kush
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mountain range 40 kilometers west of Kabul, is estimated to cover 361,305
square kilometers or about 40 per cent of the country's total run-off.
Most of the river system's stream flow accumulates in the hgadwater areas,
either from rainfall at the intermediate elevations in the winter and
spring, or from melting snow at the higher elevations during lagé spring
and early summer. The lower sections of the basin are desert areas with
little or no water flow, except for flash floods which result from
intense but usually localized rain storms.

Precipitation in the central section of the basin, at or near
Lashkar Gah, averages 135 millimete?s with a minimum recorded precipitation
of 94.8 millimeters and a maximum of 195-millimeters. Precipitation near
Kandahar, the principal city of the Valley, is slightly higher at 180-

200 millimeters annually. Almost all of the rain occurs from November
to April. This fall and spring rain supplies a marginal part of the
moisture required for spring crop production, while all the water supply
for summer and fall crops must come from irrigation.

The Helmand River is the larggst river in Afghanistan. Although
its water flow varies from season to season and year to year, it is one
of the few perennial rivers in Afghanistan accounting for five—sigths
of the system's total water flow”(see Figure 1, p.51). From its source in the
Pagman range, it flows in a south-westwardly direction for 536 kilometers
into the desert plain where it joins the Arghandab River below tﬁéicity
of Lashkar Gah. The Arghandab River, the other major stream of tﬁétf'

system, originates 250 kilometers northeast of its junction with the

Helmand River in the mountains south of Ghazni. From the point where
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éhe Helmand and Arghandab'Rivers join, the river continues its south-
westerly course never to.reach exterior drainage but to be absorbed in
the marshes and sinks of the Chakbansur basin.

The geueral climate in the Helmand Valley region is hof-gnd very
arid, particularly at the iower elev?tions. Summers are hot and féry
dry, especially duriny June, July a;d August. In the lower section of
the basin remperatures of about 52° centigrade have been reported. The
winters are mild with average temperatures above freezing. However,
minimum:temperatures reach levels that make citrus and other subtropical
crop production impractical. /

The physical potential exists for agricultural production, and
the area is in many resﬁééts ideal for irrigated farming. A regular
flow of water suitable for irrigation is available from March to June;
the slope of the land and the lay of the river terraces lend themselves

ideally to land leveling and irrigation; the growing season is ten months

long; and since the area is high, dry and far inland, water vapor in the

: rd

atmospheré is low. bonsequently, the daily period of ideal light intensity
and climate for maximum plant growth is nearly twice as long as is found

in other parts of Afghanistan. Whereas the physical environment is
conducive to enormous production potential some adverse conditions exist,
i.e., high water tables in some areas, a generally poor soil strugﬁure,
poor soil aeration, high winds, and in large areas poor drainage ;}rélay
soils.l These conditions all play an important role in defining thé‘

production-limits of the area.

Pre-Project History

. Archaeological research to date has touched only a fraction of
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the area.2 Extensive ruins cover stretches of the vast lower watershed,
called the Chakhansur-Seistan basin, suggesting the existence of a
properous and extensive agricultural society.

There is also evidence that many parts of the Helmand—Arghandab
Valley were extensively cultivated centuries'ago, but with the exgéption

5

of the area around Kandahar, much of the area in the Valley remained
sp;rsely populated with a few farms scattered along the river valleys.

Many theories are given to explain the disappearance of this
vast civilization but most historians agree that successive hoards of
invaders from the north and the west destroyed the large cities and major
irrigation canals. It is widely believed that the depredation first by
Genghis Khan followed by Tamerlane resulted in such a loss of life and
out-migration of the population from the area that the remaining inhabi-
tants were unable to mobilize the manpower required to kéep the irrigation
system in operation. Other historians add that excessive forest utiliza-
tion for fuel and brick firing resulggd in the deterioration of the top
soil. This,combined with a possible long period of dfought,summarily
wiped out the population or forced migration.

Whatever the reason, what was once supposedly the "bread basket"

of Central Asia was by the 20th century a vast, barren or sparsely

vegetated land affected to varying degrees by salts, alkaline, ground-

$on: *
N -

water and erosion, o
Work on restoring and rehabilitating the Helmand-Arghandab
Valley prior to the 20th century, although certainly attempted, is no-

where recorded. It is with the dawn of the 20th century that the earliest
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éttempts at restoring the irrigation systems is recorded.3 Between 1910
and 1914, the Afghans began to develop parts of an old canal system in
the Helmand Valley around the Seraj. During this period, Governor Osman
of Kandahar, inspired perhaps by the tales of the ancient "Sﬁghra Canal"
in the Seraj, began a canal just below the mouth of Musa Kala. The canal
extended southwards and eventually Some of its branches reached the
Arghandab above Qala Bist (See Figure 3).

In the 1930's the Germans and later the Japanese, under contract
with the Royal Government of Afghanistan, gave technical assistance and
actually helped in the construction of new canals. In 1930 German
engineers repaired the Seraj canal and installed a siphon near the intake.
Mohammad Zahir Shah, the former King, had three jetties built in 1941 to
protect the Seraj intake. Late in the 1930's an attempt was made to
extend the canal development. The Royal Government of Afghanistan callea
in a team of Japanese engineers to imp;oVe the old Deh Adam Khan canal4
which had been functioning for some 200 years. The canal began above
Girishk and irrigated the lands on the eastern bank of the Helmand as
far as the water could reach. The Japanese planned to enlarge the canal
and change its alignment in order to increase the area which it could
irrigate. World War II interrupted this programme after only some 15
kilometers of new canal had been dug by hand.

In 1942, a joint British-Russian ultimatum forced the Japanese
and the Germans, along with other Axis personnel, to cease work aﬂdkfﬁ‘
leave the country. After their departuré the Afghans continued the work
under the direction of Mr. S.W. Shah (a Cornell-trained engineer) who

completed 25.7 kilometers by 1946. Mr. Shah not only continued the work,
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but changed the plans. He relocated the proposed intake structure to
its present position above Girishk and rerouted the canal onto higher
land, preferring to cut and blast through the hard conglomerate of the
terrace rather than to fill the flood plain as the Japanese had done.
The problems which arose from having to fill in soils containing‘highly
permeable gypsum phas2s not only chéﬁged the course of the canal but
initiated che need for heavy equipment unavailable in Afghanistan,

By 1946 the scope of the proposed irrigation works had also
enlargealsubstantially; The Royal Government of Afghanistan intended
not only to irrigate the flood plaig below Girishk but the Nad-i-Ali
and Marja tracts on the terraces or benches to the southwest.

This involved enlarging: ;artially rerouting and bifurcating what is

now called the Boghra cana_, running separate branches to the flocd plain
and terrace areas. This plah also necessitated the construction of a
much larger diversion dam intake along with many reinforced concrete
outlets and drop stouctures. All this work would require the use of
modern equipment and engineering tech;iques far beyond what the Afghans
themselves:éould éﬁpply.

As ambitious as the proposed irrigation scheme seemed, it was but
one of wany the Royal Government of Afghanistan felt confident that it
could implement and complete using its own resources. By the end of
the Second World War, the Royal Government of Afghanistan had accﬁﬁpiated
substantial reserves of hard currency by selling foodstuffs to thé:Ailied
armies ié-India and karakul on the London and New York fur markets. This

hard currency reserve made the Afghans feel confident that they could not

only finance several large infrastructural investments, but could effect
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; development takeoff independently. All that was lacking was the technical
expertise and the equipment. The defeat of‘Germany and Japan ruled out
approaches to either nation which had hitherto provided most of
Afghanistan's engineering services. Of the victorious allies beth Russia

and Britain had long been considered foes of Afghanistan. The Americans

-
£

-appeared sufficiently remote, disinterested and well equipped to meet -
the need, so the Royal Government of Afghanistan turned to the Idaho firm
of Morrison-Knudsen to make proposals for the construction of major roads,
electrification and irrigation projects throughout the country, including
the Helmand-Arghandab Valley.

The Morrison-Knudsen engineers arrived in 1946, and carried out
many surveys in Kabul and in various parts of the country. Most cost
estimates for electrification and road construction were considered high
by the Royal Government of Afghanistan and were either postponed or
awarded to other contract teams.5 Only in the Helmand-Arghandab Valley
were the cost estimates considered reasonable, and consequently a contract

was signed and work beSun on the Helmand-Arghandab Valley Project.

Phase One of the Project (1946-1949),

In 1946 the Morrison-Knudsen Company, confident of major
construction contracts in the Helmand-Arghandab Valley with the Royal
Government of Afghanistan, established an affiliate, Morrison-Knu@sen
Afghanistan in San Francisco to handle its work in Afghanistan. ;geﬂ
Royal Government of Afghanistan turned over to this affiliate the éld

palace of Manzel Bagh, east of Kandahar, for use as a base camp and

administrative headquarters. The first contract between the Royal
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Government of Afghanistan and Morrison-Knudsen Afghanistan in 1946 was
for major transportation and canal system works exclusively in the
Helmand-Arghandab Valley.

In order to facilitate the movement of heavy equipment arriving
from the United States via Pakistan, the American engineering fi}m-aligned,
widened and reconstructed with loosé(gravel the Chaman to Kandahar foad
prior to work on canal irrigation. They also improved the Kandahar-
Girishk road to render it suitable for rapid movement of men, material
and equipment to the forward operations camp which they established on
the eastern bank of the Helmand a few miles above Girishk. They deemed
these constructions necessary Preconditions to efficient irrigation
construction.

The first contract work inlthe Helmand-Arghandab Valley was to
build two diversion dams and enlarge and extend the Boghra canal so as
to provide water both for the Nad-i-Ali and Marja terrace tracts and
the Helmand flood plain (henceforth called Shamalan area, designating
all the flood plain watered by the Boéhra canal). By 1948 construction
of the diversion dams and the first 30 kilometers of the Boghra canal
were well underway.

From the outset, the project was plagued by basic cross-cultural
misunderstandings and technical miscalculations. Neither the Afghans
nor the Americans initially anticipated the problems which would &evelop
in having to ship all the necessary equipment halfway around the &6fi&,
and then move it by rail and road throuthPakistan. The closure of the

Afghan-Pakistan border because of the unsolved "Pushtunistan" problem
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brought construction to a virtual standstill several times.

Major human problems were ignored by both sides: who,

for example, would settle the reclaimed land, and how would
those old villagers living in the areas to be affected be
informed of the project in order to prepare themselves for
the additional amounts of water which would flood the land-
scape; who would control water distribution; how would the-
water be distributed; who would pay for the water? Afghans
accused Americans of cheating (Americans accused Afghans)
and what little good will that had existed at the beginning
began to disappear.0

It was at this point that the project was to take a dramatic shift -

By the*fall of 1948, the Government had mixed feelings
about further Helmand development . . . the diversion

of water to the tablelands during the low-water season
would take water away from bottom lands downstream
unless an upsteam reservoir stored flood water. While
prestige comnsiderations suggested completion of the
limited Boghra project, economic wisdom seemed to advise
an enlargement of its scope before continuation. The
growing shortage of exchange (FX) forced a decision.

Morrison-Knudsen Afghanistan advocated an integrated
valley development, including a major reservoir dam
upstream at Kajakai; and completed field surveys for

the dam by September 1948. For a comprehensive project
Morrison-Knudsen was reluctant to count on more than
400,000 acres for irrigation and settlement until a
thorough survey of the entire Valley had been made. But
the Afghans saw no need for such a survey. Morrison-
Knudsen and "the mission" (Afghan economic mission to
Washington) concluded that even an 80 per cent margin of
error in estimating the acreage or water supply could
not detract from the project's intrinsic value.

A comprehensive project, based on intelligent guesses by

Morrison-Knudsen and "the mission" was estimated to cost

$63.7 million, with $53.7 million of it in foreign exchange.

While this proposal was being considered, work on the Boghra o
canal continued. With all the misgivings, it is uncertain to what- extent
loss of face by both the Royal Government of Afghanistan and Morrison-

Knudsen was critical in not calling to a halt the half-completed Boghra

works, especially in view of the soil and drainage problems which were
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becoming manifestly apparent. Nor is it certain to what extent financial
considerations forced the firm to continue work on the Boghra.
Delaying work might have meant operating at a level that
was uneconomical for Morrison-Knudsen Afghanistan and
thus uitimately for the Royal Government of Afghanistan,
given the facilitics, equipment, material and manpower
that had already been brought into the Valley. It
appeared that a level of spending of $4 million per year
was necessary to keep Morrison-Knudsen operatlng at a
break—even point.
As of September 1,1949, the Afghans had paid Morrison-Knudsen
Afghanictan $11.1 million for machinery from the United States and
Pakistan and $8.9 million for services and purchases in Afghanistan
(inclusive of $1.3 million contractor's fees). About $4.8 million of
this was the value of locally purchased machinery, equipment, and costs
of construction of camps and shops.

By the end of the first Royal Government of Afghanistan-Morrison-
Knudsen contract 57 kilometers of the canal had been dug and the concrete
siphons passing under streams or washes were completed. But it was
becoming painfully clear that the major construction work that was being
proposed by Morrison-Knudsen to accomplish the Royal Government of
Afghanistan's objectives for the next phase could no longer be financed
by domestic funds alone.

At the national lével Afghans at this point were experiencing
foreign exchange shortages, rising costs, and growing criticisms ef .
expenditures on the Morrison-Knudsen projects. The Government, still
convinced of the viability of the scheme,'submitted a request to the

Export-Import Bank for a loan of $55 million to finance various capital

pProjects planned throughout the country. The Bank position was that it

A
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would give priority to agriculture schemes so as to help eliminate the
reported - food shortages in Afghanistan. TIn November 1949 the Bank approved
a $21 million loan to cover only the major investment proposals of the
Helmand-Arghandab project, but critical groundwater and soil surveys
proposed both by Morrison-Knudsen Afghanistan and the Royal Goveéﬁment of
Afghanistan were deleted from the ldén.

Phase Two of the Project (1949-1953)

The first efforts of Morrison-Knudsen Afghanistan in its second
contract were to tackle technical problems arising from earlier canal work.
Leakages from the Boghra canal and its laterals combined with poor
irrigation practices in the newly developed areas soon brought the water
table in the Nad-i-Ali area up from a depth of 5.3 meters to within 10
centimeters of the surface. _Although no groundwater survey had been made,
the increasing surface salt accunulations afforded visual evidence of the
poor drainage characteristics of the tract and particularly, evidence of
the seriousness of the problems of imgermeable substrata which had
previously been underestimated. Lining canals and laéerals, installing
drains, and particularly training settlers in better water usage practices
had now become critically important.

Aside from canal construction and rehabilitation, a major portion
of the financial commitment of the first Export-Import Bank Loan was
expended on the construction of two major storage facilities (theig;rst
step toward an integrated regional approach):

1. The Arghandab Reservoir, a combination storage and power dam,

situated 45 kilometers north of Kandahar, was begun in June 1950 and
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éompleted by January 1952 at a total cost of $7,049,114,9 with an
estimated saving of $2.f million over the original contract estimate.
Storage capacity is given'ét 481 million cubic meters - 390,000 acre
feet; gross irrigable area under command of the reservoir 191,0;8
hectares or 475,000 acres. )

2. The Kajakai Reservoir, situated 90 kilometers north of

Lashkar Gah, required major road construction from Girishk. The

" reservoir was begun in May 1950 and completed by June 1952 at a total

cost of $l3,431,l64.:1' Storage capacity is given at 1.8 billion cubic
meters or 1,495,000 acre feet. Gross irrigable area under command of
this reservoir is statg@ as 325,000 hectares or 500,000 acres.

During the period of the first Export-Import Bank Loan,the division
of tasks between the Royal Govermment of Afghanistan and Morrison-
Knudsen Afghanistan began to'go askew. Morrison~-Knudsen's task, from
the first, had been to construct dams and infakes, main canals, waterways,
laterals and sublaterals.10 From these constructions, the Royal Govern-
ment of Afghahistan~and the settlers were to construc£ feeders and farm
ditches tg bring water to land which had previously been demarcated,
leveled and prepared for crops. But the Afghans fell so far behind with
their parf of the task that in 1951, they asked Morrison-Knudsen to
assume the responsibility of completing the job for 6,500 hectares in

AN G

the Nad-i-Ali tract. o
Within a year, the contractor had completed drop structures and
lateral outlets on the Boghra canal to the end of the Nad-i-Ali tract

and had also completed the land preparation as requested by the Royal

Government of Afghanistan. The Afghans, over the same period were to
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begin moving settlers into three areas: Nad-i-Ali, Marja, and Shamalan.ll
But while 4,250 hectares of new land were under cultivation, only ten
per cent was being worked,by settlers. Large landowners were farming
57 per cent, t@e Royal Government of Afghanistan had incorpérated 19
per cent into an experimental farm while Morrison-Knudsen Afghéﬁigtan
was farming the remainder. o

. Delays in se£tlement were caused by bureaucratic procedures.
The process by which a farmer could obtain land appeared simple on paper,
but normal bureaucratic delays often expanded the application-acceptance
time to months and even years. Settlers desiring land would apply to
the Ministry of Interior or directl§ to the Prime Minister's office.l2
The Prime Minister would decide whether the applicants would go north
(to parts of Qatangan Province and to other areas that were also being
developed) or south to the Helmand Valley.

Meanwhile, 15,000 settler applications had piled up due to the
lack of administrative machinery to érocess them. Finally, under pressure
from the Export-Import Bank, the Royal Government of Afghanistan
establishgd:an autonomous Helmand Valley Authority to process settler
applications,.determine plot sizes, and farm and village locations. The
Authority was also designated to help the settlers construct their homes
and prepare their land and to teach improved cropping and water use
practices. This agency decided each family should receive 30 jirib .
(5.8 hectares of land)lB, a ready-built house, agricultural impleménts
(plows,.ghovels, hoes, etc.), one ﬁair of oxen per two families, a grant
of 2,000 afghanis and enough seed for the first vear, valued at an

additional 1,000 afghanis. All the above was considered a loan payable
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without interest iﬂ 17 equal pzyments over a 20 year period, with a three
year period of grace to permit the settlers to become adjusted. With

the total debt of about 17,000 afghanis per family, annual payments would
be about 1,000 afghanis. In addition, a new villager was e#emgt from
military service for his first six years of residence in the Vaiiey. The
Government also constructed a central bazaar and mosque for the use of
the seven villages, plus an administrative center. In spite of attempts
- by the Helmand Valley Authority to prevent absentee ownership, large
landholders were in some instances able to pass off tenants as genuine
applicants for land.

Originally about 1,300 families moved into the area, 90 per cent
of whom were impoverished kochis (nomads), welcoming the opportunity to
become independent landowners. But within a few years 300 kochi families
had departed. Reasons given were that the land was of very poor quality
and plagued by a high water table which, after plowing, resulted in salts.
quickly percolating to the surface. The kochis were not trained
irrigation farmers, and bad farm praé%ices on marginal lands only
worsened the salt problem. The Government further aggravated the
situation by forcing different tribal groups to share the villages.

By April 1953, the funds of the first Export-Import loan were
nearly exhausted. After seven sporadically-interrupted years of work
with the expenditure over 1.6 Billion afghanis, the Royal Government
of Afghanistan had storage dams on the Arghandab and Helmand Rivefé;”é
diversion dam and two long feeder canals-on the Helmand River and some

7,500 hectares of partially developed, sparsely settled land in the
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Nad-i-Ali terrace area. It had become obvious that a system of deep
drains would have to be incorporated into the Nad-i-Ali project and the
East Marja tract, as weil as further lining of the Boghra to prevent
leakages into’the Nad-i-Ali water table. The proposed West'Marja project
had been completely abandoned, saving $844,0Q0, but this im tugh‘pyeated
technical complications. The Boghra canallhad been designed to serve
boph the East and Weét Marja tracts. By not developing one part of tﬁe
land area, the flow of water through the canal decreased in this case
from 76~ cubic meters/§econd to 488 cubic meters/second. This in turn
increased thé silting rate of the canal. Thus, in the case of the Boghra
canal not only were investments misallocated on over-specifications of

the canal construction, but additional expenditures would be required to

operate and maintain the canal.

Phase Three of the Project (1953-1960)

Whereas 1948, with the decision to construct two storage reservoirs,

marked the point wlere the project took a dramatic swing toward a
regionally extensive, capital intensive project, 1953 was the date from
which the project was inextricably labeled an American endeavour. In

that year unéer the United States Point IV Assistance Program two agri-
cultural extension advisers were sent to the Helmand-Arghandab Valley.

From that point on, the féte of the Helmand Valley and the prestige of

the American aid programme becéme, rightly or wrongly, tightly inter-
twined. Previously Morrison-Knudsen Afghanistan had maintained B

agronomié&s, hydrologists and soil technicians on its own staff. With

the assignment of International Cooperation Administration agronomists,
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hydrologists, extension supervisors, community development specialists,
public health advisers and administrative specialists to assist the
Helwand Valley Authority, the Afghans could hardly fail to ;nterpret
this as a tacit endorsement by the United States Government of:the
Royal Government of Afghanistan-Morrison-Knudsen contracts over‘and
above that which had been implied H; the Export-Import Bank Loan.

The project was nowhere near completion. An extension of.the
Morrison—Knudsén Afghanistan contract would be necessary. But with the
first loan almtost exhausted and with few tangible benefits to show for
the amount of money invested, some document was needed to justify added
commitment to the Valley. Consequently, an optimistic 87 page prospectus
was prepared including economic justifications for continued investment
with the projection of income from the Helmand and Arghandab areas to
the year 2050. " The Hglmand'Valley Development Progra.n{‘l4 brojected
enormous increases in the production of the area upon completion of
the project, but substantive analysis was conspicuously lacking.

Armed with the report, a proéésal for a second loan of $38
million was submitted by the Royal Government of Afghanistan to the
Export-Import Bank. The plan called for drainage systems in East Marja-
and the Shamalan, and land development of the Fast Marja tract. It
similarly proposed to build a new intake structure on the Helmand,
midway between Kajakai and Girishk, complete with canals, lateraféfahd
trunk drains to serve the Seraj area. The proposal also called fgftfi

installation of sgenerators on the Boghra drop structure near Girishk,

and for the construction of a complete power plant at the Arghandab
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dam. A diversion dam was to be built downstream on the Arghandab to

serve canals extending on both sides of the stream. One of these
proposed canals, the South Arghandab canal, was to extend as far as the
Tarnak region south of Kandahar and between the Arghestan and ;arnak
Rivers (See Figure 4). The plan further called for development~of the
Darweshan flood plain area downstreém from the Shamalan and the opposite
bank of the Helmand and of part of the Chakhansur Basin at the end of
the river to utilize excess water stored in the Kajakai Reservoir. All
these investments wern deemed necessary to reap the potential benefits
of increased irrigated land.15 In July 1953, the Export-Import ﬁénk
granted a loan of $18.5 million, roughly half the sum requested. The
Bank specifically excludéd Arghandab power, the right bank "North
Arghandab Canal', Tarnak drainage and the entire Seraj and Chakhansur
proposals.l6 |
Between 1955 and 1958 work continued on improving the water
delivery systems i:. the areas of first loan constructions. The Marja
irrigatidn and drainage outlet systeﬁé, the drainage outlet system for
part of the Shamalan area, and a portion of the drainage outlet system
of the Nad—i;Ali area were completed. But work within the second Export-
Import Bank loan also expanded to new areas. Construction was begun for
the area below the Shamalan (the Darweshan area), wherein a diversion
dam and drainage were installed.‘ In the Arghandab River Valley,éir'
diversion dam was constructed to divert water into the South Argﬁgngég
Canal. fxzneW’canél, which was to be almost 17 kilometers long upon
comﬁletion,_would bring water to feed five of the largest traditional

canals in the central Arghandab area as well as to the new proposed
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Tarnak canal. The Tarnak canal would transport water for 26 kilometers
from the bifurcation to a point across the Tarnak River in the northeast
corner of the Tarnak area (See Figure4 ). During this ﬁeriod of the
second loan the first unit of the north branch Tarnak irrigatiq? canal
was constructed.17

During the same period exteﬂsive project and interproject road
construction was carried out; two of the three generating units of the
Girishk hydroelectric power plant were installed and transmission lines
to Girishk and Ghan-i-Angirs, Nad-i-Ali, Marja, and Lashkar Gah were
completed as well.

The Afghan Construction Unit was instituted under the 1954 loan
agreement to satisfy the Royal Government of Afghanistan's desire to
create an Afghan organization that would eventually replace the American
firm, Morrison-Knudsen Afghanistan. The new organization was planned as
a construction unit wherein Afghans would be trained in the various fields
of engineering construction, equipment maintenance and administration.
The work planned for Afghan Construcﬁion during this period was primarily
land development, the development of the government-owned lands and the
tracts brought under new irrigation systems constructed by Morrison-
Knudsen. IThe work consisted of clearing, leveling and the installation
of sublaterals; and the farm irrigation and surface drainage systems in
the Marja and Shamalan areas. The new unit was also given the rééﬁonsi—

bility for the operations maintenance of all canals and interprojéet foads.
By October 1957 the two Export-Import Bank loans had been

exhausted with the projects only 68 per cent complete. It became
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- progressively evidént that earlier costs were grossly underestimated and

. returns overestimated. . Foreseeing the need to salvage the Helmand-
Arghandab Valley Project,'which had become identified as an‘American
project and which had absorbed an average of 19 p%r cent of the total
Afghan development expenditures for several years, the Internatignal
Cooperation Administiation decided Eo undertake the first independent.
engineeriﬁg study made of the Helmand Valley Project. The Tudor
Enginegring Company, under the leadership of the former Governor of
Idaho, ﬁeonard B. Jordan, was called upon to make an "unbiased”18
survey of the accomplishments and the problems which had arisén to date,
The field team arrived in Afghanistan for a six weeks' observation and
study four; with the subsequent report, the "Tudor report", submitted
to the International Cooperation Administration in November.

The relatively shortrperiod spent in the field, combined with
the complexity of the project, compelled the team to rely mainly on
secondary source materials. They were in a position to do only limited
independent o." original study, and we;e heavily dependent uporn drafts of
Soil and Wate; Reséurces of Southwest Afghanistan”zofor most of their
data. The Tudor report brought together into workable and debatable
form most of the relevant information available to that date. It
presented its recommendations in the form of a two-phase programme.
Phase one discussed the constructions that were nearing completiogf"'
while phase two cgnsidered the work that could be deferred for a ;ﬁégér
of yearszE The reéort thus formed the basis for the relative priorities

to be assigned to the various portions of the project and the resulting

financing necessary over the next five years.
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The Tudor report observed that under the third Royal Government
of Afghanistan-Morrison~Knudsen contract the primary irrigation and
construction work was pro:eeding at a much faster pace than-the

corresponding.iénd development work for which the Afghan Constiqction

Unit was responsible. In order to narrow this gap, it proposed post-
poning certain development until the second phase and concentrating
primary efforts of both Morrison-Knudsen and the Afghan Construction

Unit on a much smaller area. Specifically, it was recommended that:
Phase I include construction and land development in
‘Marja, Shamalan, and the upper two-thirds of the
Darweshan areas, with limited provisions for improving
the supply of water to a portion of the Tarnak area.
Phase II would cover development of the Seraj area and
the lower third of the Darweshan area, and might also
include the Tarnak area, if and when the water supply
to the area has bc 2n proven adequate by better conserva-
tion or more storage, or by a combination of both.21

Whereas consolidation of construction activities was justified
on technical grounds, the analytic base was weak. The study's assess-

ment of the actual and potential benefits of consolidation upon tradi-

tional agricultural production was not explained. At first the report

v

was candid in its observation that the past estimates of irrigable land
and the potential increases in the value of crop production, were "in
N ' R 22 . .
the light of present knowledge . . . very optimistic." Likewise =
« « . estimates of production which are presently being
used to determine the economic feasibility of projects . «
take for granted a high degree of farmer skill and
efficiency which Afghan farmers do not now possess and
are not likely to attain in the foreseeable future.23

Yet, in a following paragraph it stated that since its conception, the

project land, irrigated annually, has increased by about 42,089 hectares,
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adding 205 million afghanis per year to the gross regional production.24
The only way the Tudor report could justify such enormous gains would be
to argitrarily assume there was no production in the Helmand-Arghandab
Valley prior to 1946. At the same time the Tudor report atfempted to
demonstrate the great potential of the project: .‘

« . . upon completion of the development program now

authorized and underway, 81,805 hectares of land are

scheduled to receive irrigation water through newly

constructed distribution systems, and an additional

136,661 hectares will receive an augmented and

regulated water supply for use through existing

privately owned canals.?2

Just how the project development would accomplish such ambitious results
is not elaborated.

The Tudor report, aware that the achievement of its projected
gains depended upon considerations other than land development, suggested
a large package of investments to remove various constraints to increased
production. Included were an expanded extension programme, rural develop-
ment, education, public health, a farm credit programme, public admin-
istration assistance, and the encouragement of handicraft and industrial
expansion. In all, the Tudor report recommended 14 positions for U.S.
specialists (included were a social economist, rural development adviser,
handicraft specialists, an organization and management specialist, a
public health team, an irrigation engineer, an agriculturalist, and a
plant pathologist-entomologist to assist the Helmand Valley Autho;§gy.26
No development methodology vas included aside from the list of advisers
required.)

Capital intensive development of a relatively large area, requires

a large package of heavy machinery, and puts considerable strain on the:
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transportation system. The Tudor report recommended the creation of an
integrated transportation system linking the Helmand Valley with Pakistan
and the port of Karachi.

In view of the importance of transportation facilities in

the development of the Helmand Valley, it is recommended -

that efforts be made to work out an in-transit trade agree-

ment with Pakistan which might include a bonded warehouse

in Karachi and a railway spur over the border at Spin 27

Baldak with necessary storage and handling facilities.

Subsequent to this recommendation, Koebig and Koebig of Los
Angeles were contracted to make a survey of the problem of transits

through Pakistan.28 Their analysis confirmed the Tudor view, outlining

a specific programme of road, rail and harbour improvement and recommended

. in the strongest terms that a transit and trade agreement be signed with

Pakistan as soon as possible to implement the project. With the submission
of the report in January 1958, the International Cooperation Administration
promised that if a bilateral agreement could be negotiated successfully,

it would provide a grant for funding all of Phase I of the project,29 as
outlined by the Tudor report. -

The Royal Government of Afghanistan preferred to have a national
railway (even though the Koebig and Koebig estimates were that a break-
even operation would require a 70-fold increase in volume of traffic); or
at least a rail spur at Torkham with the road paved to Kabul instead of
between Quetta and Kandahar. 1In any case, in June 1958 an agreement was
ratified that would give Afghanistan $19 million for a two-lane asphalt
surface on the 104 kilometer Spin Baldak/Kandahar road, including rebuild-
ing of roadbed and structures, and a one-lane asphalt surface on the 445

kilometer Kandahar/Kabul road (tc be expanded to a two-lane highway at a
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later date).30

It was admitted that local currency for both roads (nearly 80
million afghanis), would be a strain on the country's budget but -

Afghanistan will now have free access to the sea, no

transit tax for goods, vastly lower costs for exports

and imports, and a great saving of time over the present

2-4 months transit time required to get the goods from

Karachi to Kabul.31

The Morrison-Knudsen Afghanistan era ended with the termination
of their third contract in 1959.32 When the contractual arrangement
between the Royal Govermment of Afghanistan and Morrison-Knudsen termi-
natéd, the project could be considered only partially complete. Most
areas of the Helmand—Arghandab_Valley Project, particularly the Shamalan,
Darweshan, Central Arghandab, and Tarnak, were only in construction.
Efficient, irrigated agriculture was not possible over much of the areas
for which supply canals had been provided. Although the Marja and
Nad-i-Ali ageas had been given fairly elaborate distribution systems,
and considerable drainage work to overcome very bad waterlogging and
salinization problems, much work stil£ had to be done.

Criticism of the Morrison-Knudsen work in the Helmand—Arghandab.
Valley had been varied. The company did satisfy its contractual
agreements. Two technically first class dams, a series of main and
lateral canals and drains, a system of roadslinking the various projects,
and a small electrification programme had been accomplished in théﬁﬁf
fifteen years of contract construction. But Morrison-Knudsen was méfe

than an engineering team contracted to build specific structures; it had

general development responsibilities.



~138-

The fault lay in the lack of understanding of the
responsibilities of a foreign company which intro-
duces a major development project on the landscape
of a developing country. Since the Helmand Valley
project affected 407 of Afghanistan, I suggest that
the company involved had some responsibility for
what happened to its beautiful dams, canals and
roads after it departed.3

The Morrison-Knudsen Afghanistan period is a classic example of

the backward approach to irrigatioﬁ‘development. The dams built first,

attention then turned to preparation of lands to be irrigated, then to

testing of soils, then to teaching the settlers how to irrigate, then

to teaching the teachers. By the time Morrison-Knudsen left it was

. i 3 .
still not certain who owned what. 4 An important lesson can be learned.

As long as the river flow can be used to expand the irrigated area,
surface water development should be in this area.

It is true that Morrison—Knudsen were not the sole decision
makers; they were contractors trying to satisfy contractees' demands which
were at tiﬁes technically and econgmically inexpedient, But the decision
to build Kajakai Dam and to coﬁtinue work on land devélopment before
adequate soil surveys were complete,fthe underestimation of gypsum
deposits and the resulting dumps which occurred at various places under-
neath and beside the canals, among other decisions, were Morrison-
Knudsen's responsibility.

Over the l5-year period, the area under cultivation had increased,

.

but production had not increased appreciably (see benefit-cost .

analysis). In some areas, Nad-i-Ali, Marja, and Arghandab, waterlogging
and salinity were having a negative effect on yields. The provision of

an assured supply of water might have caused increased yields in years of
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major droughts (estimated at one year in seven), but that surely is a
marginal benefit. Similérly, the damages of floods that occurred in

1957 and 1959 were ﬁartially alleviated because of the exis;ent reser-
voir systems, even though water did flow over the dam spillways (primarily

-~

because of a lack of coordination between the Helmand Valley Authority
and the Central Government in Kabulji But this is not too significant,
siﬁce the production saved must be compared with the added repair.costs
to large capital structures.

A generation of auto mechanics, machinists, truck drivers,
bulldozer and crane operators, electricians, cooks and other specialists
were another legacy of Morrison-Knudsen Afghanistan35, at an exorbitant
cost for a technical assistance programme.! Finally, to defend their
major capital investments to 1960 on the grounds that it would have been
more expensive to build the dams and canals in 1960 than in 1953 is a
specious argument at best. What is true is that by 1960 two major capital
investments (the Kajakai and Arghandab Dams) stood majéstically in the
desert, their stored waters used to né significant extent for either

irrigation or electric power.

Increased U.S. Involvemeq;

Before Morrison-Knudsen actually left the Valley it was anti-

cipated that further land development work would be carried forward by

Far *

6 .
the Afghan Construction Unit3 s the recently organized construction
division of the Helmand Valley Authority.. It was contemplated that the
construction of laterals, secondary and farm drains, and land leveling,

with the possible exception of some development of farms to be done by
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landowners, could be done by this unitT With its own financial resources
and with some grant-in-aid funds advanced b§ the International Cooperation
Administration, the Afghan organization carried work forward to a limited
extent. However, major problems affected its operations. Not-.enough

trained Afghans existed to supervise the extensive irrigation systém

-
3

already installed, equipment was poorly maintained, and as equipment
wore out it was not feplaced. The Afghan Construction Unit became less
and less able to carry out construction activities. The Royal Government
of Afghanistanfrequested further assistance for the unit, but the Inter-
national Cooperation Administration déclined to provide further funds
until, first, an adequate study could be made to determine a better
strategy for project development, and second, the development of an
adequate organization and management programme.

In_l959, a new commitment for American involvement in the
Helmand-Arghandab Valley was signed with the Royal Government of
Afghanistan. In 1960, the U.S. Bureau of Reclamation was contracted
under a participating Agency Service Agreement to give the Helmand
Valley Authority assistance on critical problems of drainage and main-
tenance and on the design and construction of irrigation systems. By

the end of 1961 there were 13 Bureau of Reclamation technicians in

Afghanistan.

¥ oo
e
Eingn *

The Bureau of Reclamation immediately involved itself with ;';'f
improving maintenance techniques. An example was the innovation inléanal
and lateral cleaning introduced to the Afghan Construction Unit by the
Bureau of Reclamation - to drag a chain between two bulldozers driven

on either side of a canal, dredging the ubiquitous flora which grows
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rapidly and clogs the system.37

While the Afghan Construction Unit and the Bureau of Reclamation
personnel tackled oberations and maintenance broblems, the Helmand Valley
Authocrity continued settling new villagers in Marja, the sec¢ond area on
the terrace of the Boghra canal. The new settlers received frém four to

six hectares, two oxen per two families, agricultural implements, and 15

maund (one Kandahar maund equals 4.4 kilos) of seed for the Ffirst year,

all on the usual 20 year, no interest loan agreement, payments beginning
after a four year period of grace.38 The new village plans placed the
huts adjacent to the fields, thus eliminating the distance to work - a
problem of the Nad-i-Ali. Each village was to have 30 to 40 families
and 11 new rural schools were planned to serve the whole Marja area.
Initially the new settlers at Marja gained excellent crop yields,

particularly when compared to Nad-i-Ali, but the yields progressively

decreased as a result of misuse of the irrigation water, lack of adequate

drainage and other bad agricultural practices.

Settlement was also attempted in the Shamalan area. By 1961,
30 new families had been settled, but settlement problems were aggravated
by confrontations with an already settled traditional agricultural commu-
nity. Similar problems arose in the Darweshan area below the Shamalan.
The difficulties of moving new settlers into already settled areas had

T 3
not been anticipated. 2

4 ).
P

Not only was the Bureau of Reclamation involved in maintenance
and operation assistance to the Helmand Valley Authority, but it began

to play an instrumental role in planning. As a preliminary to further
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project developmenf, the Bureau of Reclamation recommended an economic
analysis of the area. (After 16 years there was still very little farm
data pertaining to the Helmand Valley). In 1963 the Helmand Valley
Authority requested the Bureau of Reclamation's agriculturai economist

to develop an economic analysis of the Marja district for the pdrpose

of determining the optimum size of 4n economic farm unit for new settlers.

40 recommended the farm

. This “Economic Analysis of Marja Farms"
sizes given to new settlers be increased to allow for agricultural sur-
plus creation. The land then being distributed yielded only subsistence
livings which would not keep settlers on new Iands.41 The study similarly
suggested that land of lower qualit&(Morrison—Knudsen Afghanistan
Classifications IV and V) should not be used for regular crop farming.

It suggested land classified as IV might be suitable for pasture-live-
stock or a forestry programme; while land classified as V should, for
the most part, be abandoned. The report was unique in providing the
first farmer cost-income profile in the Helmand-Arghandab Valley, a
methodology later employed and expanded to estimate the cost-income
profile of all the farmers in the Helmand Valley region.

A second report by two. of the same authors, known as the Tarzi-
Stevens study42 '

« » «was undertaken to secure badly needed information on

crop yields in the Helmand Valley . . . and factors affect~-
ing them; also to compare production now and before the . -

dams and irrigation works were built. The data (sic) was,
obtained from interviews with 495 families and village
chiefs, and from observation of farming practices through-

out the Helmand Valley.43
The study was rather extensive in its qualitative analysis of

problems encountered by farmers, but most observations were not sub-
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stantiated by any quantitative analysis.

The obvious and known factors cited for low yields were:

1) Caﬁital. Farmers who had insufficient capital received
considerably lower yields than those with adequate capital supply.

2) Experience. Settlers without brevious farming experi;hée
received substantially lower yieldsréhan settlers who had previous
fatming experience.

3) Domicile. Farmers living on their land were receiving
substantially higher yields than farmers living in the villages.

Water or lack of water as a‘major consﬁraint to increased
production was not mentioned. What was said about water supply seemed
contradictory; it was judged by farmers as both excessive and insufficient
in the same regions. In the Kandahar and Shamalan areas, some farmers
said that they had more water now, and were therefore more "happy and
prosperous", while others in the Kandahar and Shamalan areas had less
water now and were therefore "less happy and prosperous".44 This was
the first published hint that a probl;m of water distribution existed.
Although hinted at‘in the qualitative analysis, nowhere was the water
distribution system mentioned as a constraint to increased production.

Those farmers who indicated production had improved since the

dams were built cited, as the most important reason, that more water was

available now, and, in some areas, that water was now also available

late in the season, while those farmers who said that their yields were
lower since the dams had been built gave various reasons depending on

the area.
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Just below Arghandab, farmers complained that silt
which had formerly enriched their lands during the
flood season each year was now being trapped above
the dam. In other sections, farmers said the cotton
that they were now required to grow (45) was taking -
fertility out of the soil. In some places the
increased water supply was accentuating the salt,
water table, drainage, and weed problem.

Other problems that were mentioned were the extremely difficult
credit situation and need for credit reform; the lack of management
know-how; and lack of education and basic knowledge. "All of these can
be solved with careful planning" and "hard work.”47 What kind of careful
planning and hard work was necessary,‘was not elaborated.

As a major finding, the survey purportedly showed that larger
farms yielded greater production and therefore larger farms with
increased mechanization should be encouraged. Thus:

The problems of low production can be overcome to some

extent by larger acreages. Although the gross farm

revenue in Darweshan is lower than in any other district,

the large acreage per farm makes the total gross revenue

per farm higher than in any other district - $423. The

opposite 1s true of Arghandab where gross farm revenue

per acre is highest - $87. The small acreage makes the

total gross revenue per farm oan a little over half as
much as that found in Darweshan.*8

It is not quite clear what the statement proves; obviously,
other things being equal, the larger the farm, the greater the gross

revenue per farm. The critical policy criterion, however, is the

Tl 4

relationship between farm size and return per hectare; this is not
provided by the study. Using the same partial data,49 it can be
argued based on the prima facie evidence that since the average gross
return per jerib in Darweshan is 348 afghanis and in Arghandab it is

804 afghanis with the former having larger farms, smaller farms should
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be a policy goal.
The Tarzi-Stevens study tried to explain the externalities of
large farms:

Farms need to be of sufficient size and productivity to -
accomplish two goals - providing surpluses for urban ‘
development and improving of living standards on the farm.
Increasing the size of the present subsistence farms and
increasing t%sir productivity are necessary to accomplish
these goals.

’

Whereas the objective of providing surpluses for urban development is a
debatable point, depending on national objectives, that farms should be
increased in size to achieve this end is not proved by the survey.

A Shift in Emphasis Toward Social and Tnstitutional Problems

In the eariy 1960's project movement was continually constrained
by the need to solve salinity in Nad-i-Ali and Marja which was abscrbing
a great portion of development funds and energy. The digging of drains in
the Marja area had been hampered by contractord failing to fulfill their
contracts. According to government regulations, small construction jobs
had to be put out for bids to private contractors. The Helmand-Arghandab
Valley Authority50 had been following this procedure and had let contracts
for several drains. But as the contractors overshot their estimates, they
stopped work and reneged on their contracts. The Authority's engineers
knew at the time the contracts were signed that the work could not be_done
for the price bid by the contractors, but still allowed the contraé%s to
be negotiated. The Authority's Technical Department would have likédnib
hire labourers and do the job themselves, But was prohibited by govermment
regulations from doing this. As a result, the work on the Marja project

was progressing at a snail's pace, with slim prospects of ameliorating



~146-

the situation.

To drop the Nad-i-Ali and Marja project was from a policy point
]

of view impossible; both the Afghans and the U.S. Agency for International

Development (successor to the International Cooperation Administration)

. were "determined to succeed". Large sums had already been invested, and

settlers had been brought from Varidas parts of Afghanistan -~ these were
unstated reasons for sinking more money into drainage, even though economic
justification for further expenditures was doubtful.52 Further out-
migration, particularly from Nad-i-Ali where large numbers had settled,

would have been an embarrassment for both the Royal Government of Afghan-

istan and the U.S. Agency for International Development.

The excessive involvement with the technical problems of the
Nad-i-Ali and Marja areas (which did not comprise more than 12.5 per cent
of the total <¢ropland) caused myopia as regards other development problems
in the region. A critic53 in 1961 found that although drainage was a major
problem in the Helmand-Arghandab Valley, it was by no means the only
problem, nor even the principal problém. He regardea retarded agriculture
and lack of proper.operation and maintenance of the irrigation system to be
primary problems in the area.

Unnoticed by the developers was the gradual shift in the scope and

direction of the project and the emergence of new social and institutional

problems. When the project was first begun, there was a strong degiré in
the Royal Government of Afghanistan to develop the publicly~owned desert
lands to provide opportunities for settling nomads and landless farmers.

The project had provided water to lands in private ownership and already

under irrigation, but that was incidental. The emphasis on development'
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of public l;nds had been clearly expressed in the "Rules of Procedure"
adopted for the Helmand Valley Authority. The purposes of the organization
were stated to be:

Maintaining and operating the properties now owned by

the Government of Afghanistan in and near the Helmand

River drainage basin in the interest of national welfare

and for the conservation and development and use of the

nation's land and water resources, and for land reclamation

and settlement and agricultural development . .

By the mid-1960's, the situation had completely changed. Apart from a

few minor areas of public lands, most of the land that could be successfully
developed was in private ownership. WNew policies had to be established
for this new situation. Planning development for privately-held land
would entail finding solutions to the problems of existing land titles and
water rights and the related problems of payment for water supplied.

With the changing nature of the project, and an increased involve-
ment with improving water supplies to already settled landlords using
traditional irrigation practices and structures, new legal and socigl
problems arose. While the technical éroblems of irrigating flood plains
are less complex than irrigating terrace lands, the social and legal impli-
cations of providing private landlords with an assured an§ greater supply
of water demanded extensive study. (These social and legal problems, which
were becoming apparent in the 1960's, were by the early 1970's still a
delicate subject for the Helmand-Arghandab development, as will ba™

ENE

explained in later sections).
With time, the bureaucracy grew, with the general administrative

machinery becoming more cumbersome and less able to handle the expanding

N . 5 . B ] ,
project. Nervik and Noory . summarized the situation succinctly. In the
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early stages of the Helmand Valley Project, they observed, the emphasis
was on construction activities. Later, as serious salinity conditions

developed in Nad-i-Ali and.Marja, a major effort was devoted to solving
these. Under these conditions it is understandable that little time was

left for considering either the removal of other constraints or the

changing nature of the project and its problems. The Helmand-Arghandab

Valley Authority, which had begun as an agency to expedite the settlement

»

program, had become by the mid-1960's an agency that coordinated utilities,

educatiown, agricultural research and extension, housing, health and

industrial enﬁerprises;

As the responsibilities of the Authority grew, administrative
problems were further aggravated by the involvement of three major decision-
making bodies in the project, the foreign sponsor represented by the U.S.
Agency for International Development, the Royal Government of Afghanistan57
and the regional Afghan development authority, the Helmand~Arghandab
Valley Authority. The lines of communication and authority between the
three often became blurred, and the project goals never quite became
definite, With the result that

+ « « « . a number of programs and projects in the Helmand-
Arghandab Valley Authority program still do not adequately
reflect well defined objectives and goals. There is no
agreed overall plan defining exactly the concrete results

it is intended to gain, and how they are to be gotten. Needs
may not be foreseen in sufficient time to plan and organize
required programs effectively. Furthermore, administrators
and technicians come and go, each new arrival, whether Afghan
or American, having his own views as to what should be done.
Lacking clear overall guidelines, past programs have suffered
from lack of continuity. )

.
.

Throughout the 1960's some observers became more vociferous in
their warning that the project should not expand the area of land.éevelop—

ment, but rather should concentrate on area intensive improvements. In
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1962 Benz and Holmgreen59 recommended concentration on the area under
water command and avoidance of extending irrigation to new areas. R.H.
Allen60 in 1963 similarly suggested a concentration of efforF.

It should not be assumed that once the water distribution

and drainage systems are installed and the land leveled a

highly productive agriculture will develop without further.-

effort on the part of the Helmand Valley Authority. Many

other elements are essential for such an intensive agri-

cultural economy to develop.61 .

By 1965, critics saw little change or improvement in the Helmand-
Arghandab Valley approach. "About half of the area is still not adequately
served because of lack of laterals and farm ditches and lack of control of
turn-outs from the laterals. Only a few thousand jeribs are fully developed.”62

As the controversy raged over the efficacy of extending the area to
be introduced to modern irrigation structures versus concentrating and
resolving the problems of areas already developed, capital intensive develop-
ment work was continuing in the Tarnak (in the Kandahar area) without any
economic study or justification. Not only was some of the land of doubtful
quality but two factors further complicated the matter:

1) In the Arghandab River basin the flow of the water in some years
is not sufficient for irrigation of all the projected land development in
North Arghandab, Central Arghandab and Tarnak areas. Detailed knowledge
was necessary to pick the areas which showed the most potential since all
could not be developed. By 1965 it had not been proven that Tarn%g_Was the
most promising candidate; rather, evidence hinted the opposite. ;7;77

2) The provision of water to "new" water users in Tarnak, given a

limited supply for "old" water users, would obviously result in conflict.

Project planners had not considered this eventuality.
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Similarly, land betterment work in Darweshan was in progress on
a pilot basis. Since Darweshan is downstream of Shamalan, logic would have
dictated (given location closer to Lashkar Gah) that the latter should have
been developed first, other things equal.

It was this "helter-skelter" irrigation development appréach of
the Helmand-Arghandab Construction ﬁait in the early 60's that prompted
the Bureau of Reclamation to add a feasibility planning team in l§64, and
to select an area for immediate study and subsequent development. Selection
was to be made‘on the principle that areas with potential for producing the
greatest economic returns in the shortest period of time should be given
first priority. After careful consideration of such salient factors as
soils, remaining engineering and land development work, qualification of .
farm population, and economic retufns that might be anticipated after land
development, the Shamalan area was selected as the first unit of the
Helmand-Arghandab Valley Project for the Bureau of Reclamation's feasibility
studies,

Shortly after the Shamalan area was selected, a demand arose for
completed studies on a portion of it as soon as possible, so land could
become available for development by the Helmand-Arghandab Construction Unit
when a proposed equipment loan became available. The necessary loan was
anticipated at an early date, and so the western portion of the Shamalan
area was the one selected for concentrated effort. Even before tﬁbﬂd;aft
report63 was completed, and with only aerial photographs availablé;';;;k was
started on the West Shamalan. It was not until September 1968, with the

final publication of the Bureau of Reclamation's feasibility report64 that
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the overall plan for development of the Shamalan area finally became clear.
It was proposed that a completely modern water distribution system be
constructed in the area, £azprovide ample water at peak demands to all
portions of the p;oject. This was to include not only  lands élassified as
irrigable (Morrison-Knudsen. Classification I-1IV), but also land;‘c}assified
as "6W" which a;e eliminated from the-irrigable land class, but which have

a history of irrigation and probably had prior water rights. The work
entailed changes in the distribution and drainage systems as well as a major
land preparation program, and constituted a substantial extension of the

capital—intensive approach. Engineers in the Bureau of Reclamation claimed

that the failings of previous irrigation construction in the Helwand-

-Arghandab Valley were thai these were only partially complete. The Shamalan

project proposed to give a complete package of a modern irrigation system.

The new distribution system would include an additional supply of
watér to the area from the Boghra canal via the use of Nad-i-Ali wasteway
and through the rehabilitation of the Shamalan canal: construction of a new
lateral divertipg from the shamalan canal to supply the "water short'" West
Shamalan; apd:the redesign and realignment of the remaining juie lateral
and sublateral systems presently supplying water to the major land segments
of the Shamalan area.

The drainage systém would also have to be improved. Main outlet
drains and subsequent lateral and field drains would be added to the present
main drainage system to Iower the high water tables in localized areas, and
to ensure:roper future drainage of the préject area when adequate irrigation
water is supplied.

The major innovation would be in the land preparation scheme. The

1



O

-

=152~

existing juie system would be completely eliminated; land would be cleared,
leveled and organized and redistributed in large, uniform, smooth land plots.

The water distribution sysEem which existed in Shamalan, as in most of

AfghanistanGs, consisted . f a convoluted network of jules which cut the lands

N

into small irregﬁlarly—shaped tracts. .

With project development accompanied by the adoption of
mechanical farming and modern irrigation methods,

establishment of a suitable irrigation system is necessary..
This will require broad-scale leveling and grading to obtain
fields of proper size, shape and gradient necessary to achieve
a high degree of irrigation efficiency. The existing jui
s7stem would be removed by leveling and replaced with a modern,
controlled dist~ibution system.

The sequence of land preparation measures would be: clearing

trees from the jui banks 6, leveling the jui system, and overall

leveling or grading of the farm units to coincide with the

construction of the new project irrigation system. Lands would

be deep plowed or ripped as required.

Also involved with he development programme is the would-be

X . 68

development in Shamalan of a new source of potable domestic water supply,
the construction of access roads to provide better transportation to market,
and the provision of assured flood and erosion control in localized areas.

The decision to concentrate land development work in one area, coupled
with a detaiied time schedule and work programme, went part way in satisfying
critics'demand for an organized area specific plan. But for all their
elaborate planning and economic feasibility study, the Bureau of Reclamation
did not

1) prove that the method employed was the most efficient méans of

PR W

increasing the agricultural surplus; or

P

2) consider adequately the social implication of such a total

alteration of the farmers' physical environment.
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The Shamalan study lists as constraints to increased production
- non-availability of farm credit;
-~ continued usé of oxen;
-~ a feudal sharecropper system;
- é;;gmented holdings which conform to an oxen—sharéérqyper,
labour intensive farming system;
- rudimentary development of the marketing infrastructure,
which results in low prices for farm products and high
T prices for farm inputs;

¥

—- low levels of education, sanitation and health; and

a shortage of practical extension, demonstration training
personnel and programs.

The reasons why these conditions persist, according to the Bureau
of Reclamation, are because of the "traditional attitude of farmers, lack
of incentives, and a scanty understanding of scientific principles of farming."
To change these attitudes a "revolution in mental concepts" is needed. But
just how this revolugion could happen was not elaborated. The Shamalan project,
as outlined.%ﬁ the report, would only eliminate the continued use of oxen and
the fragmentéd holdings and improve sanitation; the project as planned would
result in large consolidated farms, increased mechanization, feeder roads
and a potable water system.

The feasibility report on the Shamalan project, exhaustivei£§1it is
in technical details, is sparse in its analysis of the social impli@ati;ns
of such a;dyagtic and abrupt alteration of the farmers' environment. As early

as 1967 a lack of concern for social problems was noticed.
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There remain a number of unresolved questions of a
policy nature that will need to be dealt with before
the project [Shamalan] can be implemented successfully.
Yet to be worked out is the problem of how to handle the
people in the Shamalan area who will have to be moved
off their land while the land betterment work is being
done; how to redistribute the land to the people after
the job is completed, and whether or not to charge landJ'V
owners for the improvements. Also, there will be the
problem of providing farmers with the necessary production
inputs including short-and-médium-term credit if the

- benefits assumed in the Shamalan feasibility report are to
be attained.®

Once the Bureau of Reclamation had completed its analysis of the
Shamalan area, attention turned immediately to removing the physical con-
straints to improved agricultural production in the Kandahar area (the

area irrigated by the Arghandab River). As early as 1965, problems in the

" Kandahar area were being reported.

In some of the very rich orchard lands near Kandahar,
North and Central Arghandab, serious water-logging
problems have arisen along the canals from the
Arghandab River below the Arghandab diversion dam.

On these canals, intakes and canal banks have to be
improved and water control should be installed.
Unless steps are taken soon to remedy this situation,
valuable orchard land may go out of production.’

With the completion of the Arghandab Dam and the South Canal71
the water supply to the Kandahar area was altered; whereas irrigation water
had been seasonal, it was now made available almost continually. This in
turn made good on-farm irrigation and agricultural practices more critical,
and increased the amount of maintenance time required to keep thejiﬁf? in
fair operating condition. In some instances, irrigation practicesfﬁié'not
change so as to use the increased water supply efficiently, and maiﬁtenance

was neglected at times to the point of hindering the water supply. Gradually

these conditions, coupled with inadequate drainage, began to raise the
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water table and have a net negative effect on area production.
In 1967 feasibility investigations were initiated by the Bureau
of Reclamation on the Central Arghandab Unit, and these were completed by
1970. The Bureau's final report on the Central Arghandab unit72 underlines the
unfavourable conditions which had resulted from an increased availability

of irrigation water superimposed on inadequate and inequitable water control

-

- and distribution system, inefficient irrigation practices and inadequate

drainage.

At the present time, considerable portions of the Central
Arghandgb area are badly in need of drainage relief. Dating
as far back as 1953, when some of the initial investigations
were in progress, a few isolated areas were delineated as
being marshy. Since completion of the Arghandab Dam in 1952,
and the South Canal in 1955, these areas have become in-
creasingly larger due to the increase in the divertible
irrigation water supply. Interviews with various landowners
in the area during the 1967-1969 period indicated that the
visible effects of waterlogged land had accelerated over the
past 5 years. During a 1964 interview, representatives of

the Zakir village (situated in the southeastern part of the
area) indicated that they had not particular (sic) dameging
water table problems. However, a subsequent interview in
October 1967 revealed the existence of numerous damaging water
table problems both with respect to agricultural land as well
as deteriorating effects on the buildings and homes in the
village area itself. Today many other areas are similarly
affected by high ground-water levels. Numerous vineyards were
destroyed; dead vines were removed and trenches filled in, in
an attempt to grow grains when the production of grapes failed
due to high water levels and increasing salinity and alkalinity.

" This deterioration in productivity of thousands of hectares of land has

resulted in a 1970.crop1and utilization only slightly in excess of the level
that was prevalent prior to the completion of the Arghandab Reservpir. and
the South Canal. T

The development plan for the Central Arghandab proposes to improve

and modernize the water distribution system, provide adequate drainage and
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develop a road network. The proposed plan provides for construction of
main canals and principle laterals. The plan also proposes to combine
several small laterals in£6-a larger lateral to serve the area more
efficiently.

The proposed plan provides for main canals and principal ~

laterals, but leaves the smaller laterals and farm dis- i

tribution system as they exist, with such alterations

as are necessary to join the old system with the new.

The existing distribution systems in the vineyards and

orchards are not to be changed, as excessive costs and

_administrative problems would be involved and the benefits

to be gained would be very minor. /4

Similarly, a river diversion is planned to replace five major and
two minor existing diversions in the Panjwai area of the Central Arghandab.
To solve the problem of a rising water table, the Bureau of Reclamation
proposed 33 kilometers of drains to complete the drainage systém work already
begun by the Helmand-Arghandab Construction Unit in the 1960's. Finally, a
road network was proposed to link the project with the existing system of
roads.

Most of the above activities, the Bureau of Reclamation concedes, are
needed merely to restore agricultural production to what was attained during
the first five years after completion of the Arghandab Reservoir and South
Canal. Whereas the study arrives at a positive benefit/cost, it merely

mentions certain constraints that have to be overcome if the project is to

achieve the proposed increase in net regional production value. Critical to

o

the project's success in increasing preduction is the modernization and
improvement of the water distribution system. The study admits that this is
essential to realize the proposed benefits but assumes that the small farmers

will incur the extra costs of reorganizing and combining their small laterals.

What method they propose to induce farmers to make this added on-farm
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investment is not explained. Similarly there is little explanation of
the method by which water rights are to be resolved once the new canals
and laterals are completed.

Given that little is known about the present water distribution

~

rights and methods along juies that have been in operation for hundreds of

rs

7 B .
years, ) there is no reason to assume that the increased supply of water

A 4

will be used voluntarily by farmers to effect an increase in net area

"production. An example will suffice to prove this point. If we assume

the distribution along a juie is by turn, with each farm being served in
order of location along the juie so that when the water reaches a farmer he
takes all that he wants for a specified unit of time before the next

’

farmer is served, then all the added water supply may be absorbed by each

farmer in turn, with no extra water to expand cropland. Possibly the man

-at the end of the lateral, who complained about water prior to project

[

construction, will still face the same constraint after project coumpletion.
/ The Central Arghandab report excludes consideration of the
externalities of increasing water supply to one area upon the two other
areas (Norfh Arghandab and Tarnak) served by the same reservoir. There
remain to date too many unknowns to achieve maximum efficiency: the size
of the reservoir in relation to maximum cropland potentially irrigable;

the role of sedimentation and the resulting decreasing storage capacity of
the reservoir76; and the present water needs by canal and laterafééfThat the

Arghandab Dam Reservoir dried up in 1971 was unexpected, confirming the

opinions of those who have claimed that the dam is too small.77 The dam's

drying up gave the Bureau of Reclamation a chance to observe the rate of
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sedimentation, which was observed to be 0.8 per cent per year with 15 per
cent capacity lost by 1971.

Prior to this:

Sedimentation samples of reservoir inflows were taken

in 1950 indicating an annual siltation rate of approximately

0.36 per cent. A survey for the measurement of siltation in

Arghandab Reservoir was conducted in 1962. The results of

this survey, which were inconclusive, indicated that the

storage had been reduced on the order of 7 per cent as the

result of siltation, or at a rate of approximately 0.7

per cent annually.’/8

The direct impact of sedimentation on the life of the reservoir
is still a matter for speculation, as is the relationship between .
decreasing reservoir capacity and net irrigable area. To date there is
still no accurate estimate of water needs, given the inefficient water
utilization within the Kandahar region, and so the decreasing reservoir
capacity may or may not have a negative effect upon either the continued
ability to irrigate the lands presently cultivated and/or the ability to
irrigate the projected increase in area.

Sensitive to the need to estimate the future life of the reservoirs,
the U.S. Geological Survey in 1967 made a reconnaissance survey of the
Kajakai reservoir to observe the extent of silting and determine the
optimum method to be used for later detailed sediment studies which would be

, 7
conducted at each reservoir. Results of the study ? show that the '"decrease
in capacity at spillway elevation for the period 1953-1968 due to sediment

deposition was 7.8 per cent or 117,700 acre feet.”80

But, as withhthe;
Arghandab Dam, the total impact of this decrease in capacity is just not
known.

The Central Arghandab report can be criticized on the same grounds
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as the Shamalan Unit report and other reports issued since the beginning
of the project. The social and institutional counstraints to effective
project implementation are casually argued away.

It appears that the best approach to the solution of

the water right problem is to establish water riszhts

for the land in the entire area, so that it may be

resolved prior to, or in conjuncticen with, the _ 8

implementation of the proposdls included in this report.
For instance, the exact implications of non-establishment of water rights
on the project's initiation are not discussed. Crisis periods can be
expected to result directly from lack of consideration of the social and

political constraints.

Aside from the major work in the Marja and Nad-i-Ali area, and

" some work in the Tarnak and Darweshan, it was not until the Shamalan

project began that the major land development programme became revitalized.
Compared with the 1950's, the 1960's witnessed relatively lower expenditures
on land imprbvements and a greater proportion of expenditure on urban

development.

An Ex Post Evaluation of 25 Years of Investment

Until the "green revolution" the little gain in regional production
could in no way begin to justify the massive investment in the infrastructure.
Primarily, the regional gains prior to 1966 could be attributed to the added
cropland, principally in the Marja and Nad-i-Ali areas, and to a lesser

extent in the Shamalan and Darweshan areas. Until the "green revolution"

there were only marginal increases from intensive farming, with real gross
income per hectare remaining relatively constant. Over the five years
beginning in 1967, agricultural production in the Valley has increased

dramatically because farmers have steadily increased their use of fertilizer
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and the new high-yield varieties of wheat (Mexi~Pak) and corn (Shur-cropper),

The 1970 Farm Ecoromic Survey?2 a regional farm survey of 800 farms,

clearly shows the impact of the new inputs on increased yields and net
farm-production value. In 1970 more than 15 per cent of the fafm§ reported
using some new improved wheat seed, w@ile 21.1 per cent of the farﬁé
reported the use.of souae fertilizer.83 (The use of fertilizer moré widely
than the use of new high-yield variety wheat seed is attributed to the
application of fertilizer to crops other than field crops by some farmers
in the Kandahar‘area).'l

As is the experience in almost all places in the world, the
combination of new seed varieties and fertilizers resulted in a dramatic
increase in average yieldé (See Table 10).

Evaluating a project mid-way through its productive life affords
an analyst a'unique opportunity to gain added insights which are critical
both in |

1 Assessiﬁg the net social gain (loss) of this form of investment;

and

2) Idﬁntifying those constraints to increased regional production

value as a result of past investments in water delivery systemé.
More specifically it would be helpful to have answers to the following

questions:
N

1) Are the recent gains in net farm production sufficientlyfiérgé

to justify the past investments? 1
25:if'the present trend of increasing yields, cropland ;tilization,
and high value crop substitution are to continue, could the

' project when evaluated over its total 50 year life yield a net

social benefit?
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TABLE 1

0

HELMAND-ARGHANDAB VALLEY PROJECT:
AVERAGE YIELDS FOR MAJOR FIELD CROPS AND ARFA DOUBLE-CROPPED
AS PER CENT OF LAND IN CROPS

Wheat Yields Corn Yields  Total Area
AREA Local Improved Local Improved | Double-
kg. /ha. kg,7/ha. kg./ha. kg./ha. gzgizii i;
. Cropland
Helmand Valley:
Nad-i-Ali 996.8 2721.1 1799.6 3679.1 14.4
Marja 766.4 2445.1 901.0 2173.7 11.2
Shamalan 1491.7 2046.0 1852.1 2084.7 15.1
Darweshan 912.4 1749.5 1088.0 - 5.0
Khanishin 374.1 - 3049.6 ~ 1.0
Seraj 595.3 - 812.0 - 3.9
Girishk 946.6 2036.8 1498.6 2659.5 29.2
Sanguin-Kajakai 1379.9 2940.1 1891.2 - 33.9
Musa Qala-Zamin 989.9 2470.2 1621.7 - 4.7
Nowzad Dawar 634.1 - 1208.9 - -
Average: Helmand 755.0 2324.2 1557.9 2342.5 9.28
Arghandab Valley:
Maiwand 1092.6 - 362.7 - 5.1
Dund-Daman 757.3 1733.5 1145.0 - 8.0
Arghandab 1265.9 1943.3 1505.4 - 18.7
Panjwai 666.0 - 1384.5 - 0.1
Average: Arghandab 830.2 1954.7 1268.2 2636.7 9.17
[ 3
Average: Helmand-
Arghandab Valley| 789.2 2246.7 1462.1 2367.6 9.23

SOURCE:

of Afghanistan.

G. Owens, 1970 Farm Economic

Survey:

Helmand-Arehandab Vallevw

Kabul:

ment, 1971, Table 1la, p.26.

number of farms reporting is less than three.
production for these farms are considered in subtotal calculations.

U.S. Agency for International Develop-

Yields are not reported when the

However, area-and

Yields for Helmand, Arghandab, and the Helmand-Arghandab Valley

are properly weighted on the basis of area and production per area.
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If the ex ante benefit-—ccst analysis 1is to provide a useful policy
recommendation, answers to these questions would be helpful.
In the following section, two analytical devices are used to

evaluate past development performance and to identify the major obstacle

.~

‘to realizing the potential gains from the removal of the physical constraints

-

to water supply.

’ First, & simple ex post evaluation of benefit and costs is attempted
to give a rough approximation of the net contribution of the project to the
Afghan economy after 25 years of life. Essentially, an undiscounted and

unadjusted net benefit series is summed and sub tracted from an undiscounted

and summed investment series. From this simple summary of undiscounted and

unadjusted series (1946-1971) of investment and net benefits, one thing is

immediately clear. After 25 years, the summed incremental net farm
production series is still at best only 50 per cent of the summed investment
series (See Tables 11 and 12).

For every dollar invested, only 30 to 50 cents has been returned
in increased farm production, a rough indication of the minimum loss of
social welfare as a”result of 25 years of misdirected national investment.
The word minimum is very important. Entering the adjusted values into the
coét stream to account for inflation and technical change would not change
the contribution, if discounting were simultaneously incorporated into the
ex post evaluation. Given that the investment stream is heavily sﬁéWéd toward
the early years and the benefit stream is_heavily skewed toward th;:igger
years, a discounting of the two streams would accentuate the measure of

social loss far beyond any possible adjustments made possible by inflation

and technical change adjustments. Assume, for the moment, that thiswas
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TABLE 11

HELMAND-ARGHANDAB VALLEY PROJECT
NET BENEFIT STREAM, 1946-1971
(In thousands of Afghanis)

Year Low High
1946-1947 0 0
1947-1948 0 0

. 1948-1949 0 0
1949-1950 0 0
1950-1951 0 0

© 1951-1952 0 0
1952-1953 23,424 43,910
1953-1954 46,848 .87,819
1954-1955 70,273 131,729
1955-1956 93,697 175,638
1956-1957 92,926 174,867
1957-1958 92,155 174,096
1958-1959 91,384 173,325
1959-1960 90,612 172,554
1960~1961 89,841 171,782
1961-1962 89,070 171,011
1962-1963 88,299 170,240
1963-1964 87,528 169,469
1964-1965 87,528 169,469
1965-1966 87,528 169,469
1966-1967 87,528 169,469
1967-1968 87,528 169,469
1968-1969 151,605 235,761
1969-1970 215,681 302,053
1970-1971 279,758 368,345
Total 1,955,213 3,400,474

NOTES: The construction of a net benefit stream for
the period 1946-1971 posed major problems. Among them were:

(a) Selection of a base (1946) cropland. The s
earliest estimate of cropland by region prior to 1946 is from o
"Helmand Valley Development Program" (Kabul, 1953), table 4.1; this- -
1953 report is supposedly the result of Claude Fly's research. The
estimates represent a summary of aerial and reconnaissance survey

‘work done between 1952 and 1953, and the report warns of

limitations in the estimates obtained because wide variations
exist in the reliability of data for various areas. The second
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Table ll——Continuqi

gource of cropland estimates prior to project development, and the
one most often quoted, is the Tudor report (Tudor Engineering Company,
Report on the Drvelooment of the Helmand Valley, Afghanistan,
Washington, D.C.: Tudor Engineering Cowpany, 1958), Table 1, p. 18.
The -estimates of land culiivation used in the Tudor study are drawn
from International Engineering Company ("Soil and Water Resources of
Southwest Afghanistan,'" Draft report submitted to Morrison- Knudsen,
Afghanistan, Kabul, 1957), table 68, p. 177. This estimate is
similarly attributed to Claude Fly.. Since no a priori logical reason
is furnished to give one estimate greater validity than the other,
both are used as a base for cropland estimates. These two cropland
estimates comprise the basis for the high and low net benefit series.

(b) Estimation of base (1946) yields. No accurate
estimatcs of crop yields for 1946 in the Pelmand-Arghandab Valley
exist. The earliest rzcorded estimates found in the Tudor report
are rife with contradictions. TFor a weighted mean of all cropland,
the wheat yield was estimated at 6.8 bushels per acre (356.6 kg./ha.)
in 1946, which is a good estimate for dryland farming, but surely roor
for irrigated land, even traditionally-irrigated land. For with an
average annual precipitetion at Girishk of 100 mm., and 180 mm. at
Kandahar, the possibility of dryland farming on any regular basis in
most of the area must be discounted. The method of estimating yields
prevailing in the base yeez : has been to use several national estimates
of yields from cropland using traditional inputs and dependent upon
an irregular water supply, as an approximation of yields in the
Helmand-Arghandab Valley in 1946-47. Yield estimates found in
Asian Development Bank, Sectoral Planning Study of Agriculture in
Afghanistan (Kabul: Robert R. Kathan Associates and Asian Development
Bank, 1971), Table- 36, vp. 3-35, were compared with estimates made
by experts in the field--T'r. Richard Saunders, agricultural economist
with the R.R.Mathan Associates team assigned to the Ministry of
Planning; Dr. Raymond Hocker, Programme Economist, U. S. Agency for
International Development, Afghanistan; and M. A. Ghafour, Vice
President for Ministry of Agriculture--and the final agsumption was
obtained of 1,000 kg./ha. for the average wheat yield for the
traditionally~irrigated farmland in 1946.

Yields in 1946 for high value crops, vineyards and crchards
(assumed to be a cowposite of pomegranates and apricots) were estimated
by the same method used for wheat. The were assumed to be 6,000 kg./ha.

for vineyards and 7,000 kg./ha. for orchards. Fam s

(c) Per cent distribution of cropland between wheat and -
high value crops. The estimate of high value crop production in 1946
was derivzd from F. 0. Youngs, Report on Three Years of Agriculture
Survey and Experimental Work (Kabul: Morrison-Knudsen Associates, 1949),
Table 1. For the Helmand, 95 per cent of cropland was estimated to be
in wheat, 3 per cent in orchard, and 2 per cent in vineyard. For the
Arghandab, 75 per cent was estimated to be in wheat, 18 per cent in
orchard, and 7 per cent in vineyard.
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Table 11--Continued

Once an estimate of base cropland, yields and per cent
distribution among the major crops was made, the methodology for
calculating the net benefit series was very similar to that described
in Chapter 3. Prices used were 1971 market prices; i.e., 6.34 Afs./kg.
for wheat, 2.72 Afs./kg. for orchards and 3.18 Afs./kg. for vineyards.
Similarly, livestock values were calculated on a gross cropland 'basis.
Double-cropping was assumed to be 5 per cent, and net farm production
value was assumed to be 60 per cent"of gross farm product. Using the
. formula on page 63, Chapter 3, the net farm production value for 1946

was calculated. .

The net benefit series 1952-1971 is generated from a
straight line interpolation of point estimates. Three such points
were taken: 1955-56 (Tudor report, Table 1, p. 3), 1962-63 (I.M.
Stevens and K. Tarzi, Economics of Aericultural Production in the
Helmand -Valley, Denver: Bureau of Reclamation, U.S. Department of the
Interior, 1965, Table VII, p. 46), and 1970-71 (G. Owens, 1970 Farm
Economic Survey: Helmand-Archandab Vallev of Afghanistan, Kabul: U.S.
Agency for International Development, 1971, table 23, p.50).

The series begins in 1952, marking the completion of the
first reservoir, and from that date until 1968, the only variable that
q1anged was cropland. Notice that between 1955 and 1968, the amount
or ctopland remained relatively constant, decreasing slightly due to
salinization problems in the Arghandab.

From 1967 to 1971 the yields, and the incidence of double-
cropping as well as the cropland are increased gradually until they
reach the levels of the 1971 survey data (Owens, Farm Economic Survey)
Table 38, p. 78 and Table 23, p. 50.
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TABLE 12
HELMAND-ARGHANDAB VALLEY PROJECT:
HISTORICAL INVESTMENT SERIES 1946-1971

U.S. Expenditures® R.G.A.9
Year TotalCin Expenditure| Total
$000 OOORS? Afs.000 Afs.000 Afs.000 .

1946-47 4,195 3,242 85,904 37,825 123,729
1947-48 4,195 3,242 89,679 37,825 127,504
1948-49 4,195 3,242 95,972 37,825 133,797
1949-50 4,195 3,242 132,469 37,825 170,294
1950-51 6,324 319 220,879 83,749 304,628
1951-52 7,800 3,476 290,202 113,027 403,229
1952-53 4,564 4,039 186,588 192,600 379,188
1953-54 | 3,510 962 134,550 162,200 296,750
1954-55 3,681 3,568 170,658 201,100 371,758
1955-56 4,328 5,447 219,705 207,400 427,105
1956-57 2,400 e 129,120 80,000 209,120
1957-58 2,400 - 129,840 80,000 203,840
1958-59 2,400 - 131,280 80,000 211,280
1959-60 2,400 - 111,840 80,000 191,840
1960-61 2,400 - 97,920 80,000 177,920
1961-62 2,223 - 96,478 123,502 219,980
1962-63 1,780 -— 93,984 151,977 245,961
1963-64 | 2,177 | ~-- 111,680 | 231,325 343,005
1964-65 2,166 e 137,758 188,385 326,143
1965-66 1,920 - 184,530 190,205 374,375
1966-67 1,786 - 178,202 | 217,962 396,164
1967-68 | 2,305 | - 307,284 | 37,090 344,374
1968-69 1,388 - 103,267 194,741 298,008
1969-70 1,752 - 131,751 96,406 228,157
1970-91 1,252 - 105,919 87,241 193,168
Total ' 6,707,317

NOTES: (a) The series of U.S. expenditures is derived from
several sources. These include contracts between the Royal
Government of Afghanistan and Morrison-Knudsen, the Export-
Import Bank, the Iaternational Cooperation Agency, and the
U.S. Agency for International Development. Data for the P -
period 1946-1955 is from the Tudor report (Tudor Engineering
Company, Report on the Development of the Helmand Valley,
Afghanistan, Washington, D.C.: Tudor Engineering Company,
1958), p. 176, table 25, with the total of $16,778,000 for
the period 1946-50 divided into four equal parts. For the
period 1956-61, data was obtained in the U.S. Department

of Interior, Bureau of Reclamation, Shamalan Unit Feasibility

Report (1968), p. 14, table 2. The investments in the period
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1961-1971 are derived from U.S. Agency for International
Development, Operacions and St atus Reports. Expenditures

of $9.2 million for the Kandahar alrport have not been
included. Similarl,, over the period 1965-1971 a L 650,000
British loan for a cotten gin and allied technical assis-
tance is included (¢nnverted at a rate of 1f = $2.80).

(b) Indian Rupee expendi tures were documented in
the Tudor report (cited above) , p. 176, table 25.

(e) U.S. dollars are converted to afghanis by the
yearly average free market (bazaar) exchange rate (source,
D.A. Afghanistan Bank). The rate rises constantly from
17:1 in 1946 to 84.6:1 in 1971 with the exception of the
period 1959-196] when it declined slightly. The Indian
_ Rupee expenditure is converted to afghanis at a constant
rate of 4.5:1.

(d) The RGA development expenditure data are gleaned
from various sources. From 1946 to 1949 the estimates of
expenditure are taken from Peter G. Franck, Obtaining
Financial Aid for a Development Plan: The Export-Import
Bank of Washington I :an to Afghanistan, U.S. Congress,
83rd Session, Committee on Banking and Currency (Washington,
D.C.: Committee Print, September 1953; U.S. Government
Printing Office, 1954), p. 34, note 64. TFrom 1950 to 1956
the source used was the Tudor report (p. 176, table 25),
and data for 1957-1960 were taken from the Royal Government
of Afghanisteq, Ministry of Planning, Survey of Progsress
1959, 1960, and 1961-62. The data for 1961 to 1971 vere
taken from the General Accounts Department, Helmand-
Arghandab Valley Authority, Lashkar Gah.

-
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not so, and that the relative skewed-ness of the two undiscounted and
unédjusted series was not so obvious. Would it then be necessary to
introduce technical change and inflation factﬁr adjustments? An obviously
affirmative response would have to be qualified with the particular caveats
associated with ex post data adjustments.84 =

Aside from the difficulty of locating the historical data; the
actual generation of these two ex Eoé? series of investment costs and
incremental net farm production values poses a plethora of analytiéal
problems. In the first place, Fhe reliability of any historical series
in a Third World country where systematic data gathering is generally
a recent phenomenon, is open to a very wide range of justified skepticism.
National statistics which go back for more than five years are of dubious
validity. Within Afghanistan many of the national statistics for present
day values are questionable (See Chapter 7), and historical series do
not exist. Fortunately, while it may be unrealistic to generate national
historical series, a regional series is more defensible, particularly
when there has been heavy foreign involvement. Such is the case with the
Helmand-Arghandab Vailey, where there has been a relatively comprehensive
accounting of past investment as well as several attempts at estimating
gross regional farm production as early as 1949,

With an historical investment series in current dollars, afghanis
and rupees, and point estimates of key agricultural factors of production

wo

(cropland, yields, crop combinations, and double cropping) the neiﬁfsfep in
developing consistent historical series amenable to convention benefit-
cost analysis requires somewhat questionable assumptions and data adjustments.

Looking first at the historical investment series, adjustments have

to be made for fo;eign exchange, inflation and technical change. The
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foreign exchange component is by far the easiest to handle. Dollar and
rupee inputs are converted at the average annual free market exchange rate
when the expenditure is recorded. Inflation is more difficult. In 1949
a man's daily wage was one or two afghanis per day; by 1971, the daily
minimum wage (set by custom) had risen to 20 to 30 afghanis. Iﬁ~1949 a
tractor might have cost $3,000; in 1971 that tractor might cost $5:600 to
$6,000. 1If an adequate price index (comparable to those in Western
countries) were available, the costs could be roughly separated and inflated
by the appropriate index number. In Afghanistan such an index series does
not exist. At the national level only the price of wheat can be traced (with
some gaps) back to 1949; obviously an inadequate basis on which to inflate
tractors, cement and foreign technicians. An alternative would be to take
the record of physical units developed, cubic meters of earth moved, tons
of concrete poured, kilometers of canal laid and roads built annually and
cost them out in 1971 prices. This is an interesting but not wholly feasible
proposition. Technical change enters into the problem, because that 1949
tractor was not as %fficient as its 1971 counterpart. Thus if an accurate
historical series were to be generated, quality differences would similarly
have to be incorporated into the undeflated and unadjusted series.

To generate a reliable series of net benefits from point estimates
of agricultural factors of production is less difficult. The calculation
of a net farm production value series in constant 1971 prices frog 1949 to

Fom, *

1971 is rather straightforward. The methodology used in the historigai
series can be directly compared with the methodology used for projecting net

farm production value 1971-1992. (See Chapter 3).

Fortunately, many of these problems need not be breached in order
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to arrive at a conclusion from the ex post evaluation of the Helmand-
Arghandab Valley Project.. The ex post analysis, just attempted, although
providing some interestiﬁé insights, may, in fact, be irrelevant as a
guideline for an ex ante évaluation. The proposition would4be‘forwarded
that what was sunk into the Project area has no bearing upon fugdrg
investment decisions. .The past faildres in construction design, delaygd
implementatfon, and iﬂflated costs do not detract from the fact that in
1967 the "green revolution'" came to the valley, and since that date pro-
duction has been rising, Without the infrastructure, these gains would
have been impossible, and &f the trend continues, there may be some point

where the undiscounted net production gains will not only equal, but greatly

. surpass aggregate past iﬁvéstments.

Looked at din this 17ght, the concept of capital intensive irrigation
is not a fault; rather, the project was plagued with unusual situations
which, in all probability, will not be replicated, given the more advanced
state of the present Afghan economy. Any ex ante analysis should disregard
the past social costs as sunk. The infrastructure is now in place, and the
recent gains as a result of the "green revolution" provide the necessary
proof of the efficacy of the present system.

Unfortunately, the evidence does not support this hypothesis.

Upon closer inspection, the impact of the irrigation infrastructure upon
the gains from the "green revolution" appear quite chimerical, Analyzing

a recent survey, it is clear that the problems experienced in the ﬁés%vare

, y . 85
very relevent to an ex ante evaluation. The Farm Economic Survey shows
that the modern irrigation infrastructure has Proven necessary neither to

increased yields nor to the elimination of complaints of water shortages
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and salinity problems. The survey was done in using farmers selected at
random from various regions of the project. The regions varied in the
extent to which they benefitted from the infrastructure.

Of the total land estimated to be under water command of the two
reservoirs, it is estimated 2 that as of 1972: E.

~ Land receiving full benefits from the capital structuresé
totalled only 2.6 per cent.

-~ Land under laterals constructed by the Helmand-Arghandab Valley
Autho;ity, partially drained and leveled, totalled only 7.1
per cent.

- Land irrigated by old irrigation canals with water from canals
constructed by the Authority, rather than from old river
diversions with some drains built, totals 35.5 per cent.

— Land still irrigated from old privately constructed river -
diversion systems totalled 54.8 per cent.

When comparing areas which have extensive capital investments in
place with areas benefiting only from the dams, there seems to be little
correlation among area-specific investments and yields, farm incomes,
cropping patterns, incidence of double-cropping, and complaints of water
shortages (See Tables 10 and 13).

By referring to these tables several interesting relationships

may be observed: .
Tom *

1) Whereas farmers in the Marja and Nad-i-Ali areas, areas with

the heaviest capital-intensive investments, complain the least about water

deficiency, they are the most frequent complainers about salt problems. That

67 per cent of those farmers in Marja and Nad-i-Ali who complain about water
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TABLE 13

-HELMAND-ARGHANDAB VALLEY PROJECT: PER CENT OF FARMS
REPORTING INSUFFICIENT WATER, REASONS FOR SHORTAGE, AND
PER CENT OF FARMS REPORTING SALINIZATION PROBLE!MS, BY AREA

A
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Helmand Valley:
Nad-i-Ali 14.3 16.0 67.0 —- - - - 71.0
Marja 15.0 - 67.0 -~ - - - 68.0
Shamalan 32.2 - 25.0 - 10.0 20.0 - 36.0
Darweshan 37.5 7.0 - 7.0 7.0 60.0 - 55.0
Khanishin 100.0 8.0 - 8.0 90.0 38.0 8.0 | 82.0
Seraj - 95.7 18.0 - - 53.0 47.0 . 53.0
Girishk 40.0 10.0 - - 50.0 25.0 10.0 | 58.0
Sanguin-Kajakai | 59.3 - - - 67.0 - = 54.0
Musa Qala-Zamin 93.5 - 12,0 33.0 52.0 92.0 3.0 | 11.0
Dawar .
Nowzad 100.0 10.0 - 63.0 5.0 97.0 - 10.0
Average: Helmand 49.9 8.0 8.0 19.9 41.8 62.0 3.0 | 48.6
Arghandab Valley:
Maiwand 97.3 25.0 14.0 33.0 6.0 64.0 8.0 | 30.0
Dund-Daman 77.5 7.0 - 1.0 14.0 58.0 34.0 | 73.0
Arghandab 29.1 23.0 = - 30.0 10.0 37.0 | 16.0
Panjwai 76.0 20.0 9.0 2.0 21.0 46.0 2.0 | 75.0
Average: Arghandab| 64.5 9.9 3.9 4.1 10.8 32.0 33.1 | 51.5
Average: Helmand-
Arghandab Valley | 56.0 11.5 6.3 13.0 29.6 56.0 26.4 | 49.8

SOURCE: G. Owens, 1970 Farm Economic Survey, Helmand-Arghandab Valley of

Afghanistan (Kabul: U.S. Agency for International Development, 1971).. .
Percentages by area may add to more than 100 per cent because some farmers
mentioned more than one reason for the water shortage. Question was un-<
structured and replies were categorized in editing.

(a) Kariz irrigation is practiced to a significant extent only in
Musa Qala-Zamin Dawar, Nowzad and Maiwand, where there were significant
reports of "dry karizes".

(b) Economic problems refers primarily to lack of funds for purchasing
water pumps or paying labor to maintain irrigation ditches.
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insufficiency are at the end of juies strongly suggests a water dis-
tribution problem.
2) Farmers in Shamalan, which is upstream from Darweshan and

profits from a -relatively larger irrigation infrastructure, complain almost

as much as farmers in Darwééhan about water insufficiency.

3) Whereas faramers in Sanguiﬁland Kajakai report a relatively high
incidence or water shortage, the average amount of double-cropping is more
than 300 per cent greater than the average amount in the entire region
(See Tabie 10). °That this area is high on the flood plain with a long
history of traditional farming partially explains the high proportion of
double-cropping, but why the complaint of water inadequacy?

There is only on; bossibie explanation. The incidence of water
shortage, salinity, double cropping, and high yields, is not determined
primarily by access to a modefn irrigation infrastructure, but by the
control of wéter. Farmers who cannot get guaranteed access to traditionally
supplied water will aot necessarily benefit from a removal of the physical
constraints. ?his will be.discussed in detail in Chapter 8., Whereas the
modern infragfructure will technically assure an adequate supply, culturélly
determined on-farm distribution systems set the real distribution patterns
of a constant and augmented supply of irrigation water.

Returning to our conclusion of Chapter 4, it is now possible to give

a definite policy recommendation for the most probable direction of the
contingency adjustments. Unless the institutional constraint of on-farm

distribution can be removed, the project is definitely not feasible. The

results of investment will most probably be a net social loss. If the
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institutional constraints can be removed, then the probability of
achieving a positive social rate of return increases.

Although the removal of the institutional constraint might be
a necessary condition for a positive social rate of return, it ié.not a
sufficient condition. The introductign of chemical and biologica1\;
innovations has shifted the cbmparative advantage toward land intensive
agriculture and labour using technical change. The responsibility of
project planners, given that an effective method to assure equitable and
efficient water distribution can be introduced, must still be to prove that

the water supply is so critically short that it limits the increase in

production potential from alternate, less expensive forms of technical change.

Lo PN



x*

-175-

References to Chapter 5

1. H. Pillsbury, Afghanistan: The Greenhouse Nation (Kabul:
University of Wyoming and Kabul University, 1968). =

2. Traces of civilization have been found as early as the
Bronze Age. Qala Bist, situated seven kilometers from the present day
Lashkar Gah, is mentioned in ancient history along with the earliest
city of Nineveh. French archaeologists, exploring near Kandahar, have
found ruins which they have dated at 2500 to 3000 B.C. W. Kerr Fraser-—
Tytler traces the history of the area from 500 B.C. in his book,
Afghanistan (London: Oxford University Press, 1935).

3. Information prior to 1946 from A.A. Michel, The Kabul, Kunduz,
and Helmand Valleys and the National Economy of Afghanistan: A Study of
Regional Resources and the Comparative Advantage of Development (Washington,
D.C.: National Academy of Sciences, National Research Council, 1959), p.485;
and Louis Dupree, "Afghanistan: Draft" (Princeton, N.J., 1971}, Chap.4,

o p.76.

4. In the vicinity of the present Boghra Canal (see figure 3).

5. Morrison-Knudsen was slated to build the Sarobi Dam in the
Kabul River Gorge, but its contract bid was too high and the RGA awarded
the contract toe Siemens-Schuckert of West Germany. From Peter G. Franck,
Obtaining Financial Aid for a Development Plan: The Export-Import Bank

of Washington Loan to Afghanistan, U.S. Congress, 83rd Congress, 2nd

Session, Ccmmittee on Banking and Currency (Washington, D.C.: Committee
Print, September 1953; U.S. Government Printing Office, 1954), p.l4 note 25.
Cited by Michel, op.cit., p.150.
6. Dupree, op.cit., p.78.
7. Franck, op.cit., p.17 note 28.
8. Michel, op.cit., p.l54.
9. No breakdown of local and foreign currency costs is available.
10. The first contract between the Royal Government of Afgﬁ;ﬁistan
and Morrison-Knudsen provided bonuses for early completion dates. 'This
expensive clause was removed from the second contract between them (1951).
11. The Shamalan already contained several old villages; and the

farmland, along with that of Darweshan farther down the Helmand, was owned
primarily by large landowners. Dupree, op.cit., p.81.



-176~

12, "Rarely did an individual apply other than as a member of a
group. Generally, local leaders would lead their people, Moses-like, to
the promised land. The Helmand Valley Authority, however, always informed
the new settlers they could choose new village leaders, to be called

wakil, if they so desired."Nonme did. Dupree, op.cit., p.8l.

13. Experts from the Export-Import Bank had advised an increase
in the farm size from 4 to 5.8 hectares per settler and the adoption of
irrigated pasture for sheep and cattle with wheat sown only on one-fourth
of the acreage in any given vear. The Helmand Valley Authority agreed
to increase the plot size as recommended, but the task of converting
grain-growing traditional farmers to animal husbandry proved impossible.

’ 14. "The Helmand Valley Development Program", (Kabul, July 1953).
This report was written by a committee chaired by Mr. Tolbert, Chief of
the International Cooperation Administration for Helmand Valley operations.
The committee was composed of International Cooperation Administration,
Helmand Valley Authority, Export-Import Bank and Morrison-Knudsen Afghan-
istan representatives with some participation by ‘the Food and Agriculture
Organization of the United Nations and the U.S. Embassy in Kabul. Some
analysis by Claude L. Fly is incorporéted, but Fly states explicitly that
the conclusions are a result of the committee's work. Subsequent to the

" 1953 publication, a similar publication appeared in September 1955, to be

revised again in December 1955. Considerable doubt remains in the mind of
the author as to the authorship of these publications and the Subsequent
veracity of the analysis.

15. Included also in the Royal Government of Afghanistan’'s
proposal was a request for assistance in paving the streets of Kabul.
This was excluded from the second loan, only to be immediately accepted
by the Russians and to serve as one of the Russians' first successful
public relations aid programs in Afghanistan.

16. Development of the Lower Helmand posed a delicate political
problem. The Royal Government of Afghanistan insisted that the Lower
Helmand development was the only way to reap full benefit of the invest-
ment in the reservoir, while the American policy-makers feared the
political repercussions of cutting a major portion of the flow into Iran.

17. It must be mentioned that this work in the Arghandab River
Valley was similarly begun before adequate soil and engineering surveys
were completed; and the ramifications of this insufficient planning were
to arise only by the mid-1960's. S

18. It may be merely coincidental, but both Tudor Engineering™: -~
Company and Morrison-Knudsen were Idaho firms. '

19. Tudor Engineering Company, Report on the Development of
Helmand Valley, Afghanistan (Washington, D.C.: Tudor Engineering Company,

for the International Cooperation Administration, November 1958).



=’

~177-

20. International Engineering Company, "Soil and Water Resources
of Southwest Afghanistan," Draft Report (Kabul: Morrison-Knudsen Afghan-
istan, September 1957). This publication represents the most complete
survey of the area. Unfortunately, most of the original data has been
lost; all that remains are several copies of the final draft.

21. Tudor Engineering Company, op.cit., p.6. The soils
specialist for the Tudor appraisal was Milton Foreman, now the senior
soils specialist of the World Bank. He confronted Fly with clear proof
that in terms of soil productivity ratings, every series and type of soil
was classified higher than the employment of scientific criteria would
permit. Fly acknowledged this and stated, "We wanted to have a project.”

22, TIbid., p.1.

23. Ibid., p.2.

24. New income from the project was estimated by Tudor at
$10 million. International Engineering's report, op.cit., had estimated
$5 million, while the Afghan Director of the Helmand Valley Authority
at the time of the Tudor report estimated only $1 million, which he
stated was a result mostly of backed up waters from the Arghandab Dam

“enabling double-cropping around Kandahar. From G.K. Fitch, "Report,"

U.S. State Department Program Course (Baltimore: Johns Hopkins University,
October 1958), p.331. The new income estimates are not directly
comparable to data used in the internal rate of return analysis that
follows and are taken to be less reliable.

25. Tudor Engineering Company, op.cit., p.l.

26. Subsequently the International Cooperation Administration had
great difficulty in recruiting men to fill these positions; some were
unwilling to live in the Helmand-Arghandab Valley. Suggestions were made
to hire younger professionals more willing to endure the hardships
(Fitch, op.cit., p.43), but instead, the project chose to change the
physical environment and make the desert comfortable by Western standards.

27. Tudor Engineering Company, op.cit., p.8., Recommendation 11.
28. Koebig and Koebig Company, Transportation Facilities of

Afghanistan (Los Angeles: Koebig and Koebig, October 1957). This report
was contracted by the U.S. Agency for International Development.

»

T

29. Fitch, op.cit.

R



~178-

30. Only the portion of the Spin Baldak-Kandahar road is included
in the investment schedule of the benefit-cost analysis. Although
subsequent studies of the Helmand-Arghandab project costs have excluded
the Spin Baldak road as a pfoject expenditure, it can be argued that the
road construction is an integral part of the project. The recommendation
was born originally from the Tudor report, op.cit., p.167, which stated
"future prosperity of the Valley would depend in very considerable part
upon the smooth and rapid truansit of goods through Pakistan, and it is
essential that such transit be made as easy as possible. Existing
difficulties and delays, particularly.in shipping goods to and from
Karachi, constitute a serious burden upon trade, increase the cost of
development, and may well retard the Valley's economic growth."

31. Fitch, op.cit., p.25.

3. The small hydroelectric plant of about 3,000 KVA constructed
on the Boghra canal about midway between the diversion dam and Girishk
was one of Morrison-Knudsen Afghanistan's last jobs in the Helmand-
Arghandab Valley. :

33. Dupree, op.cit., p.85.

34. Cadastral survey was really only begun in the late 1960's.

35. A by-product of 15 years of American presence was the spread
of the English language. Today many people, particularly in the Kandahar
area, still remember the "Morrison-Knudsen Company.'" It was, in fact,
the first major English language program in Afghanistan.

36. In 1964 the Afghan Construction Unit was renamed Helmand-
Arghandab Construction Unit.

37. In the United States, chemicals are used to keep the canals
free of thesc impediments--an impossible procedure in Afghanistan, where
the water serves as drinking water for man and livestock, as well as
for irrigation.

38. As at Nad-i-Ali, nothing has been paid back on these loans
to date. Dupree, op.cit., pp. 88-89.

39. '"These areas [Shamalan] had about 507 of the agricultural
land owned by absentee landlords. The local power elites regard the-rinflux
of new independent land owners as a threat, and although they hope to .
benefit from the additional water furnished by the dams, they resist the
Government's attempt to collect land and water revenues," Dupree, op.cit.,
p. 92, e :

40, I.M. Stevens, K. Tarzi, and K. Mohammed, "Economic Analysis
of Marja Farms" (Kabul: Helmand Valley Regional Development Project,
U.S. Department of Interior, Bureau of Reclamation, November 1964).



»

-179-

41. "Some cynics believe some in the Government do not want the
farmers in the Helmand Valley to develop into independent, commercial
farmers, in order to maintain tighter economic and political control of
the region. However, the articulated goals of the Helmand-Arghandab
Valley Authority remain: to create a region of independent, landowning
commercial farmers." Dupree, op.cit., pp. 96-7.

42. Stevens and Tarzi, Economics of Agricultural Production,

op.cit.
43, 1Ibid., p.ix.

-
rd

44, 1Ibid., pp. 37-8.°

45. A national programme of the Royal Government of Afghanistan
that required farmers to devote 25 per cent of land under irrigation to
cotton was abandoned in 1967.

46. Stevens and Tarzi, Economics of Agricultural Production,

op.cit., p.x.
47. 1Ibid.

48. 1Ibid., pp. x-xi.
49. 1Ibid., refer to Table I, p.6, and Table X, p.49.

50. "Under a new charter with the Royal Government of Afghanistan
in 1965, the Helmand Valley Authority was extended to cover the Kandahar
area, becoming the Helmand-Arghandab Valley Authority.

51. Richard F. Saunders and Ahmad Zia Morshidi, "Development
Project Evaluation Report: Helmand-Arghandab Valley Authority" (Kabul:
Royal Government of Afghanistan, Ministry of Planning, November 1967).

52. Twice, in 1955 by Tudor Engineering (op.cit.) and again in
1965 by Stevens and Tarzi (Economics of Agricultural Production, op.cit.),
it was recommended that Nad-i-Ali be converted to pasture land. "Our
study confirmed that the Nad-i-Ali lands and conditions are so poor that
people cannot hope to make a living from cropping this land. 1In lieu of
large expenditures for drainage and development of Nad-i-Ali, it should
be used for a pasture-livestock program," Tudor report, p.xi. Although
economically a sound proposition, the political and social realities of
relocating the new settlers made the proposal unworkable. AN S

53. C.R. Maierhofer, Drainage and Related Problems of Irrigation
Development in the Helmand Vallev (Denver, Colo.: U.S. Department of
Interior, Bureau of Reclamation, April 1961), cited in Shamalan Unit
Feasibility Report, Helmand-Arghandab Valley Project (Lashkar Gah: U.S.
Department of Interior, Bureau of Reclamation, December 1968), p.19.




-180-

54. Tudor Engineering Company, op.cit., p.59.

55. Vakil A. Noory and Ottar Nervik, Report on Field Trip to
Helmand Valley (Kabul: Rovert R. Nathan Associates, January 1961).

56. Under a new clarter (1964) between the Helmand-Arghandab
Valley Authority and the Royal Government of Afghanistan, the Authorlty
was given respon51b111ty for industrial development.

57. Involved were not only the Central Government's pollcy
planners, but various ministries: e.g., Ministry of the Interior and
Ministry of Planning.

58. Raymond T. Moyer, "Basic Assumptions, Objectives, Immediate
Goals and Required Action for an Agricultural Development Program in the
Helmand-Arghandab Valley: A Draft Proposal for Review and Comment,"
(Rabul: U.S. Agency for. International Development, ‘January 6, 1968),
pPP. 2-3. The lack of coordination between the Royal Government of
Afghanistan and the Helmand-Arghandab Valley Authority may have been
aggravated by some high govermment officials who believed that the
project was a failure and that development funds would be better used
if funneled to other areas, particularly the more heavily populated,

" more fertile Turkestani Plain in northern Afghanistan. But whether

this was the reason, or because the administrative procedure imposed

by the Royal Government of Afghanistan on all agencies was at fault,

is beyond the purview of this paper. For more detail on general admin-
istrative problems encountered in agricultural development see R. Hughes,

et al., Sectoral Planning Study of Agriculture in Afghanistan (Kabul:

Asian Development Bank, July 1971).

59. John S. Benz and F.S. Holmgreen, "The Helmand Valley - An
Overall Review'" (Kabul: U.S. Agency for International Develcopment,
November 1962)y

60.- R.H. Allen, "Helmand Valley Development" (Xabul: Robert R,
Nathan Associates, November 1963).

61. 7Ibid., p.4.
62. Noory and Nervik, op.cit.
63. United States, Department of the Interior, Bureau of

Reclamation, 'Draft Feasibility Report, West Shamalan Division, Shamalan
Unit" (Kabul: Bureau of Reclamation, December 1966). Later this report was

updated by the Bureau of Reclamation's Shamalan Unit: Feasibility Report, op.

-

6%. Bureau of Reclamation, Shamalan Unit: Feaéibility Report,
op.cit., p.10. Prior to the completion of the report, the Helmand-
Arghandab Construction Unit had not only begun work in the West Shamalan
but had done some land development work at Zarest (the lower end of the
Shamalan area). Some of the work has been ineffective as the areas have
since proven to be unsuited for irrigated agriculture.

cit.



l)l.

-181-

65. Other Islamic countries farming by traditional irrigation methods
had the same characteristics.

66. Faced with strong farmer resistance, the Bureau of
Reclamation planners later were content that the trees could remain.

67. Bureau of Recluamation, Shamalan Unit: Feasibility Report,
op.cit., pp. 127-128. The total cost of land leveling was estimated as
being relatively low since 2 good proportion of the land levellng had
already been accomplished by individual farmers using their oxen, in
order to achieve a relatively high degree of efficiency of water use.

68. The potable water system would be accomplished by sinking
wells. This new drinking water system would not only vut the incidence
of dysentery and other disease, but would increase maintenance efficiency,
because flora that line the canal walls could then be killed by chemicals.
What had 1ot been considered by the Bureau of Reclamation is the Afghan
preference for running .rater over well water, a view that stems from
the Koran.

69. Saunders and Morshidi, op.cit., p.4.

70. Ottar Nervik, "Irrigation Development, Afghanistan" (Kabul:
‘Robert R. Nathan Associates, Inc., August 1965), p.27.

71. It will be rec.lled that the Helmand-Arghandab Construction
Unit between 1961-1965 constructed approximately 50 kilometers of laterals
and 53 kilometers of drains, and leveled 300 hectares of land in the
Tarnak area.. But aside from the construction of the reservoir, the South
and Tarnak canals and the minor land development in Tarnak, little else
in the way of development took place in the Arghandab River Valley.

. 72. U.S. Departmen” of Interior, Bureau of Reclamation, Central
Arghandab Vallev Unit Feasibility Report (Kabul: -December 1970).

73. " Ibid., pp. 138-139.
74. 1Ibid., p.162.

75. Many of the juies in the North Arghandab were built in 1777
as part of a public works program during the reign of Ahmad Shah.

76. A new phenomenon recently disclosed is the pumping of water
from the reservoir to 1rr1gate lands above the project area. What*impact
this will have on the area's potential cropland below the reservoir is. .
still unknown. -

77.- It was never envisioned that the reservoir would dry up. A
feasibility study, R.W. Beck "Electrical Power Survey Report: Helmand-
Arghandab Valley, Afghanistan'" (Kabul: R.W. Beck and Associates, 1964),
concluded that the construction of a proposed electrification facility at
Arghandab would be infeasible, even though the dam's construction
specification had included an eventual hydroelectric facility.



~182-

78. 1Ibid., vol.2, Part 3, p.l-a, quoted by Bureau of Reclamation,
Central Arghandab Valley Unit Feasibility Report, op.cit., p.54.

79. Don Perkins aﬁé K. Culbertson, Hydrographic and Sedimentation
Survey of Kajakai Reservoir. (Kabul: U.S. Geological Survey, 1968).

80. 1Ibid., p.l.

81. Bureau of Reclémation, Central Arghandab Valley Unit - -
Feasibility Report, op.cit., p.8. P .

82.“0wens, oB;cit.

83. Ibid., Tables 15 and 16.

8+. In attempting a project evaluation, either ex ante or ex
post within a Third Wor.d environment, the analytical problems associated
<j> with the handling of technical change, inflation, and the basic unreliability
= of the data base are ubiquitous: they are only more exaggerated within

the context of an ex post analysis.

85. Owens, op.cit:, Chaps. 3-5, pp. 34-73.
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CHAPTER 6

THE NANGRAHAR IRRIGATION AND LAND DEVELOPMENT
' PROJECT

iy -

In the Helmand-Arghandab Valley Project, the American p}anners
attempted to solve the water supply and distribution problem in ;ne
particular way: theylchanged the ph&éical parameters of the water supply
sysfem and combined the new infrastructure with a generally 1aisséz«faire
attitude to on-farm water distribution. They were content to let farmers'
individual incentives naximize the efficient use of an increased supply

of this scarce factor of production. In the Nangrahar Irrigation and Land

- Development Project, the Russian development experts, on the other hand,

-~

tried to circumvent the water distribution problem by substituting a
collective state farm mode . for traditional independent farm prodhction.
By uprooting and replacing the whole traditional system, they assumed
the inefficient use of this costly resource would disappear. This solution
turned out to be te:hnically feasible, but culturally and politically
untenable. The model proposed by the Russians for Afghanistan was never
fully tested in the field. Instead of organizing 75 per cent of the
developed lana into mechanized and semi-mechanized collectives producing
cash crops for exportation, the Afghans deliberately altered the project,
once the major infrastructure was in place, by distributing the newly
reclaimed land primarily in small parcels to landless farmers whoﬁébdld be
expected to grow little more than grain crops for subsistence, L$A
Téé Nangréhar Irrigation and Land Development Project in many ways

resembles the Helmand-Arghandab Valley Project. It is an attempt to

increase agricultural production in a region of the country by means of

-183-
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capital-intensive irrigation and land development. The basic assumption
is that the "construction of the Jallalabad (Nangrahar) irrigation system
will introduce radical changes into the agriculture of the Valley and will
Play a leading role in the expansion of the economy of this area."1

Although founded with a degree of economic rationality (?he
irrigated cropland could be extended by the construction of a dam‘énd new
laterals), the impetus for the Russians to commit such a proportionately
large amount of resources to this area was clearly political. Until the
Nangrahar Project, Russian investments had been concentrated north of the
Hindu Kush (Kaéul being the exception). The Russians saw in this project
an opportunity to extend their influence among the ruling ethnic group;
the Pushtuns who are concentrated along thf Pakistan frontier. Also, the
Russian presence in Nangrahar province would put the Soviets closer to
Pakistan and conceivably provide eventual access to the sea for South
Central Russia.

Project investment in Nangrahar began in 1960 and is not complete
to date. Technical, economic, social and political problems have plagued
the project, with similar effects upon it as upén the Helmand-Arghandab
Valley Project. The Russians have, after 14 years of investment, laid in
place a very impressive infrastructure at an enormous expense. Like the
Americans they have proved that it is technically feasible to construct
modern irrigation facilities in a land-locked Third World Country. What
they have not been able to prove is that the incurred investmentsfgilf
capital intensive irrigation and land development can yield a positive rate

of social return.

As with the Helmand-Arghandab Valley Project, the Nangrahar project
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was beset by many téchnical problems merely in putting the infrastrugture
in place. Briefly summarized, the technical problems were due primarily

to poor planning. In the first place, the dam site at Darunta selected

by the Russians had unstable strata and had to be grouted. Secondly,
development of a major tract of land had to be abandoned since ssil surveys
showed the land of marginal potentidi productivity. Thirdly, in many areas
top soil is still being trucked in before new irrigation water can be
applied effectively to the land. A fourth major problem, that of a rising
water table and salinity is both technical and cultural in nature. It is

a problem that plagues many irrigation projects.even under the best
cultivation practices. The problem is aggravated when a modern irrigation
delivery system is utilized by inexperienced traditional farmers on small
independent holdings.

What exists now in Nangrahar province is only a rough approximation
of what the Russian planning team intended. Essentially they wanted to
prove the efficacy of large mechanized collective farms producing primarily
cash crops (citrus and olives), using a modern irrigation grid both on
newly reclaimed land and on land that had previously been traditionally
farmed and irrigated.

In this chapter, the writer attempts to present through a brief
history the developments from pre-project days until today within thg
target region, a task complicated by several factors. Collectingfénd
analyzing information on the Nangrahar Irrigation and Land Developﬁegia
Project was very difficult. Much of the éXisting data is inaccessible,
and that which is available is replete with historical gaps and serious

contradictions. To the writer's knowledge, this is the first non-Russian
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attempt at a comprehensive historical and quantitative analysis of the
region since the irrigation project began. The information presented
here is based upon numerous field trips, upon lengthy conversations with

farmers and officials, and upon such scant documentation as was available.

Unfortunately, many gaps in the information base still ;xi§t and
consequently, the underpinnings of any conclusions drawn are much léss
sound than those associated with the Helmand-Arghandab Valley Project;
The history is followed by an evaluation of the benefits and costs of the

project as presently formulated. -

Project History

The same American engineering compaﬁy which began construction
of the Helmand-Arghandab Valley Project did the first surveying in the
region. The survey was done to explore the possibility of an irrigation
and land de§elopment project. As early as May 1947, the Morrison-Knudsen
Engineering Company initiated a semi-detailed soil survey, and a land
classification was made of an area of 5,000 hectares in the Jallalabad Valley,
extending from Jallalabad City (see Figure 5) southeastward for about 15 kms.
In February 1948, the reconnaissance soil survey and land classifications
were extended to an adjacent area of about 12,500 hectares on the Batikot
Flat. (This area lay to the southeast of the Jallalabad Valley toward the
Torkham Pass border in Pakistan,and was separated from the former#survey
area by a belt of stony mountains a few kilometers wide). Both a£eé§l-
although separate, were irrigated by the kabul River. As a result of these

two surveys and from rough estimates of additional areas traditionally

farmed, it was estimated that approximately 20,250 hectares are, or can be,
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reducing the possibility of loan repayment to the Russians.

(3) The Russian plan did not satisfy one basic political
requirement of the Royal Government of Afghanistan. The proposed settle-
ment programme would involve only 868 families, merely enougﬁ t? resettle
those farmers displaced above the Darunta Dam as a result of thé'reser-
voir's flooding their land. The Royal Government of Afghanistan wanted
more farmers settled in the Nangrahar region; it saw the Russian proposal
as merely a vehicle to increase employment, not to increase the number of
small landholders in the area. Distributing the land in small parcels
to the landless of the region would increase the permanegt settlement
within the area, without requiring aﬁy land tenure reform. On the other
hand, the organization of the largé state farms would increase wage employ-
ment but might also increase political activism in the area. A large
cadre of landless workers (even if employed by the government) are much
more likely to organize and foment political change than are small sub-

sistence landholders. Enough Afghan government officials had been educated

in Russia to explain to their compatriots the Russian theory of social

dynamics. Only through the landless proletariet can revolution be initiated,.

This is not how the arguments were stated in the public forum.

The Ro?al Government of Afghanistan argued that the Russians had
underestimated the cost of the project and thus had reneged on their part
of the agreement. By 1965, the realized costs had far exceeded thé;ﬁlapned
investment costs as envisoned in 1960 and 1961. This was primarily due to
poor planning on the part of the Soviet Union. In the pre-planning stage,
adequate soil surveys were not completed, and so when the work began to

reclaim land, the initial soil surveys reported that in many areas top-
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cultivable in the Jallaiabad oasis and Batikot flat. The engineers

were however, not optimistic about the region's developmental potential.

In the first place, at least 5,750 hectares were inferior land and needed
top~soil; in the second pl:ce, an area of 10,000 hectares on  the Batikot
Flat could not ge irrigated by the same diversion structure at fhe Darunta
Gorge. To get water acrogé the nine‘kilometefs of bad lands (See‘figureS )

rd

and up to the Batikot Flat, a separate diversion structure would be
necessary. Consequently, the net irrigated potential was judged too small
to warrant the heavy capital investment required. '"The small area of the
irrigatable valley lands is the chief factor limiting development in this
area, as water is plentiful and the soils and climate favour high pro-
. n2

duction of crops. . N

F.0. Youngs, at the time, was favourably impressed with the
traditional farming methods in the region and recommended only marginal
changes. Thus:

No radical change in the irrigation practices, cropping

methods, or the introduction of labour saving machinery

should be recommended at this time. There is a need

for a few minor changes in practices and introduction of

new tools; however, these may be effected gradually.3

The Afghans did not want to accept the engineers' conclusions.
The Royal Government of Afghanistan was convinced that the only way to
increase agricultural production was to augment the water supply from the
Kabul River by means of a large storage dam and a modern distribution
system. Undaunted, the government made a petition to the United Nations
for an $8 million irrigation development grant to complete the proposed five

year project. In light of later experiences, this estimate was to prove

grossly unrealistic. The United Nations refused to consider the proposal.

)
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The Royal Government of Afghanistan persisted.

The Afghans were anxious, for very salient political reasons, to
develop Nangrahar province. It was a Pushtun area which had been losing
population through temporary and permanent out-migraticn since'Pgrtition
in 1947. The Pushtuns on the Pakist?n side of the Durrand line wéfe
enjoying the benefit of a modestly successful development effort._
Aféhanistan wanted to find a way to keep as many Pushtuns as possible
on the Afghan side of the border. Any obvious depletion of the Pushtun
settlements could possibly disturb their hegemony over the other efhnic
minorities within the country. A large irrigation projeét seemed the
most likely means. All they needed was a sponsor.

The Russians were the first foreign donors to seriously examine
the area as a possible region of involvement. TFor political reasons, the
Nangrahar province was ideal. The Americans by the 1950's had already
earmarked their territory: the Helmand-Arghandab Valley. The Jallalabad
Oasis was not only situated in the heart of another major Pushtun area,
but straddled the @ain transportation link to Pakistan, which could put the
Russians more than 500 kilometers closer to an access to the Indian Ocean.
All the Russians needed was a project.

In 1957, the first Russian project in the region was initiated.
It was in that year that Soviet engineers laid out a drain through the
marshes which lay between a newly constructed sugar factory and t;ztkabﬁl
River. The drain was to be a pilot project proving the efficiencylof
reclaiming land for sugar cane production, and was also a means to keep

the Govermment's failing sugar cane factory in operation. But the swampy

soils were heavy with clay. If the drains were to operate efficiently they
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Qould require expert maintenance. Obviously, the expert water management
capability was lacking: drains clogged, sugar cane production did not
increase, and the sugar cane factory ceased operation.

The ill-conceived project plan and its rapid implementation
were based more upon a public relations drive than on any social or
economic reasoning. By moving Russién technicians into the area, it was
hoped that inbred hostilities5 would be overcome. |

The Russians at the same time were preparing for a major project
in the region: one that would satisfy the needs of the Royal Government
of Afghanistan. As early as 1957, Soviet engineeré conducted an initial
survey for a dam at the Darunta Gorge and signed a preliminary agreement
with the Royal Government of Afghanistan to construct a 70 kilometer

»
irrigation canal, a joint power/irrigation diversion dam, and a hydro-
electric power station with an output capacity of 11 thousand kilowatts.
The project agreement estimated the total cost at 2,588 million afghanis
and proposed to terminate construction in five years.

Only after the first formal Soviet /Afghan contract was signed did
the Russians begin to address the possible technical construction problems
of extending the irrigation system and the methods of reclamation of naw
lands. While these inquiries were going on, defining the limits of the
project, the Russians began in 1959 to physically move into the area. At

first, secondary structures, including official and residential bﬁ?ldings
were constructed to house the arrival of many new Russian technicians. The

canal construction and the laying of the foundation for the pewer site

were begun by 1960,
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From the first, the Royal Government of Afghanistan began to have
second thoughts. They wanted a dam and a canal constructed: then the
Russians would leave. But the Russians were talking about land preparation
and regional development to find ways for the Afghans to rep;y the loans
for construction. What was first outlined as a single diversion dam-canal
bifurcation project was slowly growiﬁg into a proposal for general
irrigation, land reclamation, and land amelioration, i.e. a regioﬁal
development project embodying a fundamental agrarian revolution.

From the estimate of 2,558.8 million afghanis the first revision
in 1962 raised the project total to 3,005.8 millioﬁ afghanis6 of which,
it was estimated, 687 million afghanis had already been expended,

In that same year, a group of Russian specialists arrived "to
acquaint themselves with the natural and economic conditions of t;e
Jallalabad Valley and to discuss with the Afghanistan representatives the
problems of the land reclamation".7 It was their objective to extend the
project beyond 1965; the termination date for the initial project construct-
ions. By 1965, over 3.5 billion afghanis would have been spent to merely
construct a dam, canal and electrification plant. No proviéion had been
made for the delivery of water to the farmers, the drainage of additional
water off the land, the preparation of soils, and the delivery of the
electricity to the consumer. The Russians were sensitive to the need for
additional investment, particularly in land reclamation and development..
They knew that the bare minimum infrastructure the Afghans wanted‘ﬁa;‘qs
insufficient to realize an increase in ag%icultural production. The

critical element in the planning of the Nangrahar Irrigation and Land

Development Project for the Russians was the creation of large-scale
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mechanized (state) farms as a means of effectively using the modern
irrigation network and the newly reclaimed land.

Given the high cost of land reclamation, the Russian advisers
saw the possibility of creating a surplus and repaying the capital
investments only by means of large-scale state farms. In a ve£§ad§tailed
analysis, the Russian experts attempted to show the relative merits of
state farms, state-type farms (different only from state farms in the
degree of proposed mechanization), peasant farms, and peasant farms
organized into co-operatives,with reference to:

~ The size of capital investments necessary for implementation;

The years required for repayment of capital investments to

begin; and

The total number of years until capital investment repayment
would‘be completed.

The organization of the reclaimed land into state mechanized
farms would obvio;sly cost more per hectare, but the planners tried, with
their analysis, to show that the state farms and state type farms would
result in greater net gain to the national economy than investment in
peasant, or small independent farms. Not only would these larger farms
be able to generate a surplus to meet variable costs of operations and
maintenance of the infrastructure at an early date, but they would be able
to repay completely the investment loan in an appreciably shorterﬁqéfiod.
Table 14 summarizes their findings. From the table, it is clear that;gﬁé
peasaﬁt farms would take one-half the project life to begin repayment of

the capital investments. For the first 28 years, the Royal Government of

Afghanistan would have to sink additional investment within the region
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TABLE 14
NANGRAHAR IRRIGATION AND LAND DEVELOPMENT PROJECT:
BREAK-EVEN AND INVESTMENT REPAYMENT

“PERIODS (YEARS) BY FARM ORGAKIZATION

Farm Organization
Peasant Farms
. State State- | Organized in Place
Period Farms type of State-type Farms
- Farms Without With
" Cooper- Cooper-
: atives atives
Break-even period: 11 17 21 19
From beginning of
operation to year :
- surplus generated
can begin repay-
ment of investment
in infrastructure.
¥
Repayment period: 7 8 28 22
Years to repay
investment in .
infrastructure.
Eotgl:. Years from 18 25 49 41
beginniig of oper-
ations to termina-
tion of debt
obligations

SOURCE: U.S.S.R., Ministry of Agriculture, The Organization
of the Territory Irrigated by the Jallalabad Canal in Afghanistan,
5 vols. (Tashkent: Uzgipozess, 1965), vol. 1, p. 45. Eiz

o
“
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merely to meet the operating costs. And the agricultural surplus
generated would, for the total effective life of the project (49 years),
be drained off to debt repayment. The introduction of co-operatives among
the peasant farms to speed the break-even date and recoupment period
would helﬁ only marginally. On the other hand, the state farms énd-state—
type farms would begin generating adgquate surplus to cover operating \
costs by the seventh or eighth year and would take no more than one half
the effective project life for debt repayment.

The anglysis so presented leaves no room for doubt; large-scale
state farms are the only possible way for Afghanistan to generate adequate
surﬁlus to both refay the debt to the Russians and have at least 25 years

of claim-free cash crop surplus production to be used for other possible

development investments. Also, the greater the degree to which Afghanistan

could afford to mechanize the state farms, the shorter the recoupment period.
* y

Since the cfitical difference between the state farms and state-type farms
is the degree of mechanization, total mechanization of the farms would cut
28 ﬁer cent of the repayment period; i.e. from 25 to 18 years.
Unfortunately, the methods used to calculate the years to a break-
even operation under various organizational forms are not provided in the
Russian plan. The conclusions, however, coincidently and conveniently
complement the accepted Russian notion of agricultural development as
practised in their own country. The most effective agricultural 5iganif
zation is the large mechanized farm which liberates the working féréévfor
industrial development. Unfortunately, this model has not succeeded too well
within tﬁe Russian experience; it is of even more questionable validity in
a Third World country with a small population base and a low industrial

potential,
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The organization of the region would be predominantly in state
collectives. Table 15 presents the proposed distribution of the lands in
the Nangrahar Irrigation and Land Development Project. Of the total net
cropland, only 25 per cent would be distributed as small indiviéha}_hold—
ings, ''peasant" farms as the Russians- so aptly called them.

The total investment costs would equal 9 billion8 afghanis
(See Table 16) for the development of 31,181 hectares of cropland, a cost
of 289 thousand afghanis per hectare. The construction of the Jallalabad
irrigation canal and distribution network would amount to 18 per cent of
the costsg, the preparation of the lands would consume 30 per cent of the
' exéenditures, the organization of the state and state-type farms (construction,
equipment, cropland and orchard planting and preparation) would absorb 45
per cent of the total regional development budget, while the remainder of
the budget would be spent on communication, processing plants, training
schools, and greenery for ornamental and conservation purposes. From Table 16
it is clear that the expenditures on land preparation and state farm
organization would place the greatest strain on the Royal Government of
Afghanistan budget between 1965 and 1970. The six year period would require
66 per cent of the total Afghan commitment.

Hhether or not the Royal Government of Afghanistan had originally
accepted the plan is not known. However, by 1963, it was alreadyfgyéte
concerned about the cost over-runs in the initial construction phasé*aéa
was dubious about the reliability of these new cost estimates as proposed
by the Russian experts.

In particular, the Royal Government of Afghanistan wished to

postpone the reclamation of 6,601 hectares of rocky land at least beyond
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TABLE 15

NANGRAHAR IRRIGATION AND LAND DEVELOPMENT PROJECT
PROPOSLD DISTRIBUTION OF LAND

" (hectares)
Land Distribution Condition of Cropland
feEm Tyge Grosg Net istribution | Pre-project Newly
Area Area (percentage) Irrigated Irrigated
and Farmed

( State Farms 10,861 | 9,748 31.2 460 9,288
State-type farms |15,049 [13,592 43.6 1,654 11,938

Peasant farms 8,590 7,841 25.2 5,522 2,319

Total 34,500 |31.181° | 100.0 7,536 22,545

7
SOURCE: U.S.S.R., Ministry of Agriculture, The Organization of the
Territory Irrigated bv the Jallalabad Canal in Afghanistan, 5 vols.
(Tashkent: Uzgipozess, 1965), vol. 1, p. 78, table 17.

) aIncludes all lands, scme which will be occupied by structures and
roads or otherwise be inaccessible to farming.

(_f bOf this'total, 9,635 ha. was in the western tract and 21,546, in
the eastern tract.

Yo 4
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TABLE 16

NANGRAHAR IRRIGATION AND LAND DEVELOPMENT PROJECT

PROPOSED INVESTMENT SERIES 1961-1981

YEAR R.G.A. USSR Investment i -
Investment Roubles Afghanis Total# Total Investment
(million (000) (million) (million (million afs.)
afs.) afs.)
1961 68.8 2054.8 51.3 133.5 202.3
1962 137.5, 4109.6 102.6 267.0 404.5
1963 225.0 8219.1 205.1 533.9 758.9
1964 343.8 10273.9 256.4 667.4 1011.2
1965 705.0 3402.7 84.9 221.0 926.0
1966 680.3 3279.4 81.8 213.0 893.3
1967 696.0 3353.4 83.7 217.8 913.8
. 1968 529.9 2564.4 64.0 166.6 696.5
1969 662.8 3205.4 80.0 208.2 871.0
1970 605.5 2934.2 73.2 190.6 796.1
1971 337.1 1627.4 40.6 105.7 442,38
1972 243.8 1183.6 29.5 76.8 320.6
1973 120.7 591.8 14.8 38.5 159.2
1974 55.1 271.2 6.8 17.6 72.7
1975 60.9 295.9 7.4 19.2 80.1
1976 87.4 419.2 10.5 27.3 114.7
1977 89.9 443.8 11.1 28.8 118.7
1978 57.6 271.2 6.8 17.6 75.2
1979 57.6 271.2 6.8 17.6 75.2
1980 78.7 369.9 9.2 24,0 102.7
1981#%* 29.5 147.9 3.7 9.6 39.1
SOURCE: The series of investments was taken from U.S.S.R., Ministry of

Agriculture, The Organization of the Territory Irrigated by
the Jallalabad Canal in Afghanistan, 5 Vols. (Tashkent: Uzgipozess,
1965), Vol. 3, p.27. Modifications in this series were made to
provide internal consistencies. The years 1961 to 1964 were-
adjusted using data from Royal Goverament of Afghanistan, #indistry
of Planning, Survey of Progress 1961-62 (Kabul: Government Printing
House, 1963), and Survey of Progress 1962-64 (Kabul: Education Press,
1964). .

&

Russian rubles to afghanis conversion equals

1:40.

*%
constant to the end of project life.
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1970, the proposed terminétion date of project construction. The

revision that the Royal Government of Afghanistan suggested would

eliminate the proposed c&nstruction of the second (eastern) pumping

station and would reduce by 342 million afghanis the total deveiqpment

expenditures required. Tor their fagt, the Russians wanted thisl;ract

developed to realize a favourable benefit-cost ratio for their project,

but they were sensitive to the Royal Govermment of Afghanistan budget

constraints and were willing to be flexible, if only because they wanted

their géneral égncept of mechanized and partially mechanized state farms
tested as an effective method to develop new lands and generate agri-
cultural surplus in Afghanistan.

The Russians argﬁéd that aside from strict accounting considerations,
the proposed model of large state farms was superior to small peasant farms
for the following reasons: &

(1) The large state farms would hasten the process of reclamations
by creating highly efficient fruit groves (olives and citrus).
Tle specialized production of these commercial products wou;d

fsboth expand domestic and export markets as well as concentrate
all profits in the hands of the state.

(2) The large state farms could effectively exploit the geographic

and topographic comparative advantage of each crop. ,

(3) The large state farms could direct earned surplus to rgclamation
of more difficult cropland and thus avoid excessive budgétary
strains.

(4) The large state farms would extend the division of labour and

s introduce new technology more rapidly; and finally,
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(5) The large state farms would create the basis for new state
enterprises for processing the agricultural products (oil,
canned goods, juices, jams, etc.) thus developing local
industry, and by this, increasing regional employmehg,
improving living standar@s, and céntributing significgﬂtly
to the growth.of the national economy.

All these advantages did not impress the Afghans.

~The planned organization of the Nangrahar Project as proposed by

the Russians was never to be realized. In 1965 the Royal Government of
Afghanistan and the Soviet Union agreed to dramatically alter the nature

of the Nangrahar Irrigation and Land Development Project. Instead of four
state mechanized farms, the Royal Government of Afghanistan wanted only two
such state farms organized by 1970 on a combined area of not more than
5,000 hectares, instead of the 23,340 hectares of the first plan.
Similarly, the Royal Government of Afghanistan proposed extending the time
for reclamation and preparation of all other lands to thus relieve the
annual investment burden. This alteration in plans by the Royal Government
of Afghanistan would be the first, but surely not the last, major change
in a long line of changes that would eventually satisfy the needs of the
Royal Government of Afghanistan and completely nullify the proposed
development plans of the Soviet Union.

The Royal Government of Afghanistan had several very saliéi?j;éaéons

to precipitate such drastic changes in planning.

(1) The Royal Government of Afghanistan, by i965, was already

feeling the burden of heavy capital investments, both within

the Jallalabad Oasis, and as a result of other project invest-
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ments, principally in the Helmand-Arghandab Valley (See Chapter 4). As
the development progressed, the Royal Goverﬁment of Afghanistan's annual
commitment grew progressively. By 1964 it was greater than 343 million
afghanis (See Tablel6). The Russian plan would have doubled that amount

for the next five years. The Royal Government of Afghanistan saw no way

P
g

to support such a level of development expenditure. What they wanted was
to find a way to reduce their annual expenditures while keeping the
Russian involvement as near to the original plan as possible. Consequently;
the Royal Govegnment of Afghanistan proposed a plan that would effeétively
cut their commitments by 57 per cent while the Russians would cut back
investment commitments by 12 per cent. This could be accomplished simply
by reducing the size and number of collective farms. By substituting
"peasant" farms for the state and state-type farms most of the Royal
Government pf Afghanistan's investment requirements would be eliminated.
(2) As part of the preliminary agreements between the Soviet Union
and the Royal Government of Afghanistan, the whole agricultural surplus
that would result principally from the large citrus and olive plantations
would be sold to the Soviet Union in repayment of the debts. This agrée—
ment, once it became generally known throughout the country, drew great
‘criticism, especially within Parliament. The Afghans were very concerned
about "giving" their produce to the Russians. Although to some financial

- A::SA . &
analysts this seems a logical way to repay an investment loan, to the. Afghans
‘the agreement was clearly exploitative. The Russians would "take" from
‘Afghanistan, for at least 25 years most of the cash crop from the Nangrahar

area. The most direct way out of this problem would be to avoid organizing

the state farms, thus both saving the required increased investment and
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;oil would have to be trucked in before the new irrigation water could be
applied to the land. This would require an.increase both in investment
costs and in construction time before the project could be handed over to
the Royal Government of Afghanistan. The Afghans capitalized on this

oversight, and used this technical problem as a sufficient condition to

-
rd

completely rewrite the project plan.

The Russian planners warned that the cut in capital invesfments in
the reclamation of the land would seriously jeopardize future productivity.
If such measures as improving soil fertility, planting fruit seedlings and
field-protective trees, proper irrigation practices, and the maintenance of
canals and drains were all to be handled primarily by"peasanf\farmers; many
of whom were nomads and inexperienced in farming pr;ctices, there would be
no way of guaranteeing the newly reclaimed land woﬁld not fall back into
disuse. The problem, the Russians warned, would be aggravated by winds that
would accelerate soil deterioration.

But aside from verbal criticism, the Russians did little more than
try to reorganize their planned involvement in the area. Their goal after
1965 was to hand over as much of the operation as quickly as possible to
the Royal Government of Afghanistan. To a certain extent, they were able
to effect a partial transfer, and a wholly Afghan Nangrahar Development
Authority was created to manage the project. But at the same time, . the
Russians were locked in, and their prestige was inextricably invaﬁaéd with
the success of the project. By 1974,land settlement programmes we;; étill
being implemented, and some of the land was not as yet levelled or prepared.

Russians experts still lived in the Valley, and an additional number has

been proposed to handle new drainage problems that have started to appear
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as a result of poor irrigation practices among the new settlers.

An Ex Post Analysis

Lack of data prevented more than a cursory ex post analysis of
the Nangrahar Valley Project, but it clearly shows that the project as

presently organized will never be able to yield a positive social rate of

return if judged merely on efficiency criteria.

By 1974, after 14 years of eonstruction, the projeét had yet to be
completed. Although exact statistics of annual budgeted expenditures.by
both the Afghans and Russians are unavailable, the writer estimates that
over six billion afghanis have already been spent on the irrigation grid
and on the development of a maximum of approximately 23,000 hectares. By
1973, at least 25 per cent of the pétential cropland had not been distributed
to farmers. Work is still continuing to level and prepare (by trulking
in tons of topsoil) this land for eventual distribution to landless farmers.
Only 5,700 hectares had been organized into two state farms which had begun
operation in 1%69 and 1970.

The major cash crop of the two state farms is projected to be
citrus, but the latest published statistics show that by 1971 citrus pro-
duction10 had reathed a level of only 164 metric tons. The production of
the other major crops for that year is shown in Table 17.

Using world market prices (F.O.é& Karachi plus transport by rail to
Kabul) for citrus, and domestic prices for all other commodities, gross
state farm production in 1971 totaled no more than 25 million afg@enis;
Assuming as an upper limit that 15,000 hectares,divided into small "péasant"
farms, were in full production, 1971 produced a wheat crop with an average

yield of 1,500 kilos/hectare. This would add just over 81 million afghanis

to gross regional production. Subtracting out costs of production (a
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- TABLE 17
NANGRAHAR IRRIGATION AND LAND DEVELOPMENT PROJECT:
AGRICULTURAL AND LIVESTOCK PRODUCTION, 1971

(metric tons)

Crop Production

£
./

Wheat 3,844

Barley 153

Peas 120

<

Beans 13

Clover 1,138

_Citrus . 164
N
@,

Milk 294

SOURCE: Royal Government of Afghanistan,
Ministry of Planning, Survey of Progress 1971-72
(Kabul: Government Printing House, 1972), p. 119.

o
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conservative 50 per cent) would leave a net regional production (state
“farms plus private holdings) in 1971 of 53 million afghanis. According
to the present plan, ultimate project development envisions all the
remaining reclaimed cropland as being divided and distributed éﬁong small
landholders. Assuming both state farms at some date are in full éitrus
production and that all the individual small landholders' cropland is in
high yield variety wheat, the maximum net regional production is estimated
at approximately one half billion afghanis. Given the relatively slow
rate of land leveling, ﬁreparation and distribution to the landless
farmers, as well as the lag period required for citrus groves to reach
maturity, it would be unreasonable to project full production before
1981; twenty years after the initiation of project investments. There is
no conceivable way that the Nangrahar Irrigation and Land Development
Project as presently conceived will ever yield a positive rate of return.
As in the case of the ex post evaluation of the Helmand-Arghandab

Valley Project (Chapter 5) after one half of the project life, the summed
undiscounted and unadjusted net benefit series does not equal the summed
undiscounted and unadjusted investment stream. In this case the summed
net benefit series (assuming straight line interpolation between 1971 and

1981 net benefit-levels, and an extrapolation to 1985 of the 1981 levels)

will after one-half of the project life equal approximately five billion, or
o & s

only 83 per cent of the summed investment series to 1973. = a2 g
Alternatively stated, by 1971 the net production value was

approximately equal to the pre-project met production value. Table 18

calculates the pre-project crop production value in 1970-1971 brices. In

that year the target area produced a net value of Afs. 60.9'million of agri-
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TABLE 18
NANGRAHAR TRRIGATION AND LAND DEVELOPMENT PROJECT:
PRE-PROJECT NET CROP PRODUCTION VALUE, 1960-1961

|
Use of Cropland Yields e IPrices © Production Valued
(7280 hectares) (kg/ha) (Afs/kg) (million afs.)
N E
CROP HECTARES® GROSS < NET
Wheat (40%) 2912 1200 6.4 22.4 13.4
Corn (207%) 1456 1700 6.0 14,8 8.9
Sugar Cane (28%) 2038 26500 0.75 40.5 24.3
Rice (107) . 728 1650 9.2 11.0 6.6
Citrus (27%) 146 1800 6.6 1.7 1.0
Double Croppinge '

(20%) 1456 - - 11.2 6.7
Total 8736 - - 101.6 60.9

4The percentage distribution among the principal crops is given in U.S.S.R.
Ministry of Agriculture, The Organization of the Territory Irrizated by
the Jallalabad Canal in Afghanistan, 5 vols. (Tashkent: Uzgipozess, 1863),
Vol. 1, pp. -32-33. The same source (p.78) includes submerged lands above
the Darunta Dam totalling 580 ha., of which 380 were private and 200
government-owned. Other estimates exist (for example, K. Dawlaty,
"Nangrahar Irrigation Project and Haghlo Evdroelectric Plant' (Kabul:
Kabul University, Faculty of Agriculture, November, 1967), pp. 3-4, but
since differences were not extreme, and the area of 7280 hectares is the
most quoted figure, it is used as a base. '

inelds are from The Organization of the Territorv...(cited above). Vol. 1,
PP. 32-34. Citrus is assumed to have relatively low vields because of
'poor cultivation practices and disease. See A. Kochmal, "A Report of a
Trip to Jallalabad" (Kabul: United States Agency for International Develop-
ment and University of Wyoming, July 12-13, 1957).

®Prices are world market prices plus shipping costs to Kabul. Sources:
Asian Development Bank, Agricultural Sector Study (Kabul: Asian Uéﬁelop—
ment Bank, 1971), Table A-1; and United States, Department of Agriculture,
Agriculture Statistics, 1970, Government Printing Office, (Washington,
D.C., 1970), pp. 77, 81, 221 and 237.

dNet production value = 607 gross production value.

®This area is assumed to be intensively farmed. Cropping

patterns are rice-wheat-corn, or, sugar beet-wheat-corn - a three
crop, two year rotation. For computation, wheat is assumed to be
the double crop.
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cultural goods. Although 40 per cent of the land was in wheat, under 22
per cent of net production value could be attributed to its cultivation.
At the same time sugar cane, which occupied approximately 28 per cent of

the cropland, produced almost 40 per cent of the area's net production

value. (In 1971 it is assumed the 'peasant" farms had a higher ﬁroportion of
wheat production than in 1961. To the extent-that they double—croéped and
su?stituted rice and sugar cane for wheat, the estimate of 50 million~afghanis
is an under-statement.)

Can one key factor be identified to account for the poor perform-
ance of the net benefit series? Most_of the newly reclaimed land will be
distributed in small individual holdings. Consequently farmers will not
rise much above subsistence unless highly capitalized in the early years.
Since the likelihood of this is slight, the probability of a large pro-
portion of the cropland to be devoted to grain production is high and
therefore, the net regional production value cannot be projected to not rise
dramatically. One question remains, what if the newly reclaimed lands
had been put into high value crops? Would the investment have achieved
an acceptable rate of return? Alternatively, Did the Russians propose a

viable model for irrigation and land development in the area? What if the

-original Russian development model had been executed successfully? Would

the project have passed the efficiency criterion test?

Within the five volumes of The Russian Plan, a plethora of data is

oy

presented. Unfortunately the information provided does not lend itseié-
easily to the calculus of benefit cost analysis. An internal rate of

return analysis, liké that presented in Chapter 3, is impossible

because of the internal inconsistencies of the data ﬁresented in The Russian

Plan. At various points there are conflicting series of projected yields
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and cropland distribution among the various farm organizations and among
the various crops.

In summary, the project developments, as bresently organized, can
neyer yield a return in ne!-farm production that could justify the invest-
ment on efficigﬁcy criteria alone. It could be argued, however:Vthat
non-efficiency benefits (employment effect, settlement of landleséﬁpeasanté,
regional income effect and balance of payment effect) are large enougH to
compensate for the loss in potential increased farm production. The
following chapEer will argue quite the contrary, that the misallocation
of productive investme;t in both the Helmand-Arghandab Valley and the

Nangrahar Irrigation and Land Development Projects has had a net negative

effect on non-efficiency criteria and development potential.
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4. The failure of the plant is attributable to many factors. The
equipment was obsolete, having been bought from Germany in 1928. There is
an unresolved controversy as to whether climatic conditions favoured proper
ripening of any varieties of cane on a sufficient scale to support a local

" extractive industry. The cane planted in March is generally not fully

ripened by November when it is customarily harvested. This early harvest-
ing is precipitated because frost, which can arrive in mid-November,
drastically lowers the suga: content of uncut cane. In addition, competition
from Pakistani sugi% made a break-even operation without trade barriers
difficult.

5. Prejudice towards the Russians, aside from being political,
is also deeply rooted in religious values. The Russians are "bai-qatab"
(without the Book). Their athiesm is not accepted in a traditional Muslim
society.

6. Poyal Government of Afghanistan, Ministry of Planning, Survey
of Progress 1961-62 (Kabul: Government Printing House, 1963), p.30.

7. The Russian Plan, op. cit., Vol. 1, introduction.

8. The investment series is slightly overstated because it
includes the total cost of the hydroelectric facility at Darunta. Its
inclusion is necessary because without the extra power (one half of the
total capacity of the present facility is used for pumping stations). the
irrigation of the Batikot Flats would be impossible. N
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9. The Russian Plan, op. cit., Vol. 1, p.6l.

10. Olives are the second major cash crop.
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CHAPTER 7

IM*ACT OF CAPITAL INTENSIVE INVESTMENTS
ON NATIONAL DEVELOPMENT POTENTIAL

Introduction .

s

The benefit cost analyses attempted in the previous chapters
have been restricted to an ex ante feasibility test based on efficiency
criteria. They were found limited in their reliability as a policy making
tool. The ex post evaluations of the projects identified constraints that

were not reflected in the ex ante analysis. Moreover, a preliminary

.analysis of on—farm production methods within Afghanistan seems to indicate

that there is not a strong positive correlation between increased

production yields and incremental investments in a modern irrigation
infrastructure. Technical factors in water delivery systems do not
adequately define the water supply constraint. The projects, if judged
solely on efficiency criteria, would most probably yield a negative internal
rate of return.

Yet the question remains: could there exist a possible ranking

.of non-efficiency criteria that would counter-balance the efficiency

criteria? The project may not appreciably increase farm income (and, as
has been shown, may not even account for a major portion of it), but may

Fon e
have positive employment, balance of payment, migration, income redistribu~
tion and domestic savings impacts, as well as cther non-quantifiable

effects, which stiil might justify investment.

The difficulties encountered in trying to expand the parameters

~210-
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by which a project's feasibility may be tested are discussed by
A.0, Hirschman:

The generally accepted notion appears to be that
decision making on projects involves two, and only
two, wholly distinct activities: ascertaining the
rate of return and, then, epplying feel, instinct,
"seat-of-the-pants' judgment, and the like. In
actual fact, these latter catégories have been

left to control a very large portion of the decision-
making process.l

Accurate guidelines for policy makers can only be achieved through an
attempt to reclaim part of the vast domain of the intuitive discretion
for objective and methodical scrutiny.

In the case of the Helmand-Arghandab Valley and Nangrahar Valley

‘projects it could be argued that the narrow definition of increased farm

production is inadequate to evaluate major infrastructural investments.
Their size and required time for completion mitigates against effective
assessment of national impact based exclusively on the results of a benefit
cost analysis. Projects must be placed within the context of the national
economy. 8

What follows is first a description of the social and political

milieu in Afghanistan. Next there is a brief history of the national

" development experience and how it relates to the two irrigation projects.

Finally an analysis is offered of the impact of capital intensive infra-

structure investments on domestic savings generation, the foreign exchange

hoa

deficit, administrative efficiency, income distribution, urban migration,
and employment generation.
The conclusions derived in this chapter are at variance with

Hirschman's proposals. Hirschman attacks the problem of a wider more
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analytical approach to project analysis through the principle of the

"Hiding Hand".2

Some of the most seecessful projects which Hirschman has
encountered are fhose which have experienced substantial unceftainties
and difficulties; The non-e. ficiency criteria become important bebause
each project comprises a set of direct and indirect effects which:

act essentially as crutches for the decision maker,
permitting him to go forward at a stage when he has
not yet acquired enough confidence in his problem-
solving ability to make a more candid appraisal of

a project's prospective difficulties and of the

risks he is assuming. The experience of meeting
with these difficulties and risks and of being able
to deal with them should then =znable him to discard
these crutches and to achieve a more mature appraisal
of new projects.3

In Nietzchian terms, what deesn't destroy the risk taker, makes him
stronger.

In the Chapter which follows, an attempt is made to demonstrate
the ramifications of pursuing projects which do not satisfy the efficiency
criterion. The constellation of direct and indirect effects associated
with the twe mafer ir;igation projects have had a negative impact upon
the economic development potential of Afghanistan., Large infrastructure
projects are risky. Problems of a technical and social nature are endemic.

The hypothesis that the risks involved would increase the country's’

development ability has not been substantiated by the Afghan case.
The controversy over the “critical minimum" of infrastructure is

- mes 7
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still unresolved, but Afghanistan seems to qualify as a classic example of
overinvestment in infrastructure, to the virtual neglect of other national

economic requirements. Not only has this misallocation of resources



The Social and Political Fabric of Afghanistan

Afghanistan, a small, isolated, mountainous country in certral
Asia, ranks among the poorest and leas;ldeveloped nations in the world.
Despite a massive infusion of foreign capital and technical assistance
since World War 1II, the country remains a static, predominantly low-
subsistence agrarian society. While its neighbours: Iran, Russia, and
Pakistan, have bee; able to accomplish a certain degree of success in
improving the well-being of the wvast majérity of their indigenous
population, most of the rural inhabitants of Afghanistan are no better
off today than they were before mational efforts at modernization began.
To understand why the traditional subsistence equilibrium has not been
effectively disturbed after 16 years of development planning, it is
essential to appreciate the nature of the threads in the social and
political fabric of the country. i

The present social and political structures in Afghanistan are
tightly bound by traditional values which mitigate against modernization.
Religious conservatism, ethnic and tribal rivalries as well as geo-

political factors have determined the present nature of society.

Afghanistan today is a society wherein the forces to maintain and

PR

strengthen the traditional feudal institutions are far stronger than any
forces for change.

The social structure of Afghanistan reflects the values of Islam.

This structure is predominantly patriarchal, patrilineal, and patrilocal.
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A man's action is dedicated to seeking that which will increase his honour
and shunning that which will increase his shame. His honour is enhanced
commensurate to the degree to «hich he can organize his environment so as
to free himself for ‘leisurely social intercourse with his peers.

Although wealth and status in this society clearly are tied to.-

«
-

the owngrship of land, the traditional agrarian society of Islam apparently
differs from éh;; of most peasant societies which manifest several closely
related att}tudes concerning the land, i.e., an intimate and reverent
attitude toward the land,_ﬁhe jdea that agricultural work is good and
commerce not so good, and an emphasis on productive endeavour as a prime
virtue.
. c
Alttiough a Muslim peasant maintains a reverence for the land and
finds it shameful for a man to relinquish his title to ownership, he
attaches no particular sanctity to agricultural labour. ' Given the
possibility, he would prefer to pass the labour to someone else, thus
increasing his personat honour, and then if possible, move off his land
entirely and open"a shob or teahouse in a nearby town. ‘
An an%ﬂiopologist living among the Pushtung in Afghanistan has
summed up the traditional tribal attitude- toward workﬁ First the Afghan
will in all things try to gain honour and avoid shame, largely by

increasing his social self through the diminishment of others. In

occupational contexts this becomes a search for prestige or power. Second,

he will seek independence, at least a pro-forma independence, such tha
he appears to be his own man unbeholden to any superior. Third, be will

seek overwhelming wealth so long as it does not come as a reward for

effort; honour requires that the wealth accrued be out of proportion to
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effort expended.6

It is not within the scope of this study to investigate the
manner in which these societal charécteristics may have affected the
development efforts. Rather, they are brought up here to emphasize
that assumptions which are based 6n Western experience and which.'\
underline development programmes must be carefully scrutinized in

terms of the indigenous culture.

Afghanistan's political development has been characterized by
the gradual accretion of power within the central government by a dominant
tribal group. Historically, the modern state-making process began in

7 when Abdur Rahman Khan Became Amir of Kabul. Since that time the

1880
Pushtun tribes have dominated the political life of the country. They
have achieved this dominance by the skillful baléncing and manipulation of
conflicting tribal interests.
Afghanistan's geographic bou;daries were never determined by

the Afghans. While Abdur Rahman extended the influence of the Pushtuns
internally, the British, Russians, and Persiaans collaborated in drqyiﬁg
the external boundaries of the country. Consequently, Afghanistan.ggqéé.
is comprised of a rather large heterogeneous ethnic mixture. The major

ethnic groups aside from the Pushtoons include the Tajiks, Qizilbash,

Uzbeks, Turkomen, Aimok, and Hazara. The Pushtuns are the largest
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single ethnic groups, although their present political dominance far
surpasses their proportional representation.

Discrimination among ethnic groups exists with the Pushtuns
clearly the dominant group. The recognized status hierarchy is: Pushtun,
Tajik, Qizilbash, Uzbek, Turkoman, Aimak and Hazara; Lowest ranking on
thg socio-political ladder are the Hazaras, Py Mongoloid Dari-speaking
group from central Afghanistan who are discriminated against not only on
ethnic grounds, but also on the basis of religion, the Hazaras being
Shi'ahs while the other tribes are Sunni Muslims. In the past 20 years
the power base has expanded somewhat to incorporate some non-Pushtoons,
primarily in middle government and provincial posts. But even in the last
cabinet before the coup of 1973, only two cabinet ministers were from
another ethnic group. Not surprisingly,major project development,
particularly in agriculture, has been concentrated in Pushtun areas.

This tension between a ruling group and the other ethnic groups
is normalized by a concerted effort to minimize direct confrontations.
Thus the different regions, which are still the strongholds of ethnic
concentrations, are allowed a fair degree of autonomy at the expense of
national cohesion. The general ban on political parties has been another

overt act to short-circuit any potential forum based on ethnic lines that

might threaten the status quo.

T »

The resistance of the Pushtun tribes to foreign incursions is
legendary. In the Nineteenth Century the Russians in the north and the
British in the south pressed hard to extract loyalty from the Afghans in

order to contain the expansion of their rivals. Intermittent foreign

intrusion and attempts to impose foreign will upon the Afghans were met
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with constant resistance and militance - the impregnable will of the
tribesmen to remain independent. Thus:

When imperialism came to India, after some years it

chose to cross our historical boundaries at the Indus
River openly in the name of making the Afghans submit

to their will, that is to be their military and political
allies. Since that date the Afghans were compelled to
fight a war of more than one hundred and twenty-four
years to prove to the invaders that it was their inherent

right, as a nation . . . to remain what we were and what
we are, Afghans, independent and in possession of our
destiny.

The present power elite contends that this principle of
independence which is embcdied in the culture and the "psychological
attitudes carved in [their] souls"10 and apparent in the constant and
resolute refusal of foreign domination, has worked against the moderniza-
tion of Afghanistan.

At various times the failure to implement early designs for
road planning, town planning, forest preservation, major irrigation
schemes, communication networks, and modernization of the educational
system and public administration has been blamed on the constant inter-
ference by foreign powers in the domestic affairs of nation building.
This one-to-one relationship between external pressure and internal chaos
is far too simplistic to explain both the social-political structure
and the history of the area for the past hundred years. Yet, these

— Incursions have left a mark on the country and on its present potengﬁgi
for modernization. el
The sporadic incursions of the Russians and the British in the

past, combined with weak authority within and among the tribes produced

shifting loyalties and uncertain dynastic alliances. This period of
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imperialistic expansion intensified tribal quarrels among the Pushtoons.
The period left a heritage of internal mistrust and a general suspicion

(cavendo tutus) of any foré’gn designs on the country.

As Afghanistan was never colonized, it never received the more

tangible "benefits" of extended colonial occupation! A trained group of

-
-

administrators, a rock:around which nationalism could rally, an economic
infr;structdre of roads, railroads and telecommunications, and possibly
a higher level of functional literacyll might have been helpful for
future development potential, as evidenced in Pakistan, India, and Ceylon.
Aiong with its ancient traaition of farming and herding, the area
has had.a long history of,trade. Historically, Afghanistan straddled the
major east-west trade routes, which bequeathed a tradition of commerce.
The men involved were variously referred to as traders, smugglers,
comnission men, black marketeers, money changers and bandits, depending
on the epoch and political bias of historians. As the modern nation
states were organizeﬁ in Pakistan and India, trade barriers and currency
controls were iirstituted to accelerate théir domestic development. These
national eco;émic policies increased Kabul's involvement with the sub-
continent as a free port for the illegal exportation of foreign-
manufactured consumer goods and a financial clearing house, and as
foreign exchange banker for black market hard currencies. The recent
popularity of hashish and opium in the West has opened a whole newj§§gnye
of lucrative commerce in cash crop by-products. Whereas commerce in ﬁhe
traditionéikproducts of karakul, meat and dried fruit accounﬁed for the

accumulation of hard currencies after World War II, and facilitated the

beginnings of developmental investments, the presence of a strong commercial
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sector has been a detriment to the introduction of necessary economic
legislation.
The established commercial groups have inhibited the formation

of local industry by effectively blocking the introduction of a protective
tariff system. Thus: - .
The traders' position is that paor people need low
prices and consequently low duties on their essential
goods . . . . The surprising feature of this argument
is its inconsistency . . . . The essential personal
goods for which there are no local producers are
found to carry the highest average duty rate of any
goods category. Protecting the poor people from high
prices apparently stops as soon as there are no local
producers. '

The study has also found that essential goods carry an average tariff

réte that is much higher than less essential goods. That Afghanistan
has not introduced effective trade barriers, effectively organized an
export and import tax system, nor introduced necessary legislation to
reorganize and modernize banking operations is due partially to the fact
that these development policies run contrary to the interests of the

established commercial group.

Foreign Aid and the Fnd of Isolationism

The reign of Mohammed Zahir Shah.(1933-1973) was to witness the
end of isolationism. Afghanistan opened its doors gradually to foreign
competition in material endowments.

As early as 1927, Afghanistan invited Russian aid, and acceﬁ%éd
a radio-telegraph system and a cotton gin. In the 1930's German and .
Japanese engineers began work on irrigation construction in the Helmand

Valley. But it was not until the 1950's that Afghanistan sought foreign

aid for economic development and military purposes on a massive,
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coordinated scale. The stated purpose in seeking economic assistance
was to give its people a greater share of the world's growing wealth;

and the reasonlfor the request of military aid was to consolidate a young
national government that had to deal with several hostile ethnic .groups

and other various tribal affiliations. A modern military would be pivotal

-
Y

in the balance between the central government and regional autonomy: o
more would regional chieftans be able to contest Kabul's hegemony.

The RGA took its first important step into the international
comunity of devéloped countries by sending missions to the United
States13 between 1952 and 1954 to discuss assistance, both for strengthen-

ing its military forces and for developing the national economy. Although

the United States Export-Import Bank was already financing the Helmand

Valley irrigation project, a proposed quantum jump in American involvement
was at first summarily rejected. The request for military assistance

was considered ill-advised and unnecessary by post-war global strategists;
and on the question of development assistance, the United States Govern-
ment advised the RGA to formulate a national development plaﬁ as a pre-
condition for receiving economic assistance.

The RGA formed a Planning Ministry, and in 1956 drafted the first:

Five-Year Plan for the period 1956-57 through 1961—62,14 and requested

a commitment of $100 million from the U.S. Government to help finance its
implementation. The RGA was informad that United States law did n&%;ﬁermit‘
a blanket program commitment, but rather that each specific project aﬁé'
function would have to be considered separately. Spurned by the Americans
in their attempt to find complete support for their development plans,

the Afghans turned to their northern neighbour, the Russians.15
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It was in Afghénistan that the Russians began their foreign aid
to the non-communist world. An opening to closer Afghan-Russian relations
was precipitated in 1950, when Pakistan, angered by Afghanistan's claims
over a disputed border area (Pushtunistan), imposed a three-month blockade.
Cut off from its traditional trade routes, Afghanistan signed a té%dg_
agreement with the Russians, granting them among other things exclusive
rights to oil exploration north of the Hindu Kush. After the death of
Stalin, the Russians slowly extended loans. First, in 1953, was a $3.5
million loan for a flour mill and a grain elevator with an interest rate
of three per cent; in 1954, a $2.1 million loan was granted to build an
asphalt factory and to pave the streefs of Kabul.16 Immediately sub-
sequent to the U.S. Government's refusal to finance the First Five Year
Plan, and timed with the arrival of Bulganin and Khrushchev in Kabul in
December, 1955, the Russians proposed to loan the RGA $100 million at two
per cent for 30 years. Thus the First Five Year Plan was launched.

The First Five Year Plan reflected the major interest of the
RGA at the time: the ending of Afghanistan's isolation. It emphasized
large-scale irrigation and power projects, along with road building and
the creation of Ariana Airlines, linking Afghanistan with its neighbours.
The writing and implementation of the First Plan was to set a precedent.
Thus:

national economic and social development planning .

was initiated in Afghanistan to create an instrument

for the mobilization, allocation, and utilization of

domestic resources. It was also initiated as a useful

device for securing development assistance from foreign

donors. The apparently increasing emphasis on the

second purpose over time gave rise to a commonly

expressed contention that Afghanistan's f ive year plans

were largely 'shopping lists' of projects formulated
principally to solicit financial assistance.l7
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The original planned investment program for the First Five Year Plan
had heavy emphasis on agriculture and industry. However, in implementation
the emphasis shifted to one of building an economic infrastructure of
roads, hydro-electric power generation, major water storage dams gnd
irrigation systems, communications, and mineral exploration (Seg féble 19).
Some regionalization of development wa§>attempted through emphasis on
such programs as the Helmand Valley Project which had been started prior
to the Plan.

The apparent gains of the First Plan were partially a result of
the low base from which Afghanistan began in 1956. Prior to the First
Plan Afghanistan had no paved roads, very few permanent bridges, and
practically no air links with the outside world. Industry consisted of
a few cotton-ginning companies, textile mills, a vegetable ;il extracting
company, a sugar factory, a match factory and a few machine repair shops.
Total annual electricity produced in the country in 1955 was only 47.2
million kilowatt hours. After five years, the production value of electric
power plants and manufacturing plants rose from Afs. 340. million to a
little less than Afs. 1,000 million, with employment rising from 5,500
to 11,000.18
' The Second Five Year Plan followed the approach and emphasis of
the First Plan. The investments were to be used to continue the construction
of a more adequate infrastructure in the transportation and agricultura;:n
sectors, to establish some basic industries, and to develop a few ligﬁfﬂ:
consumer industries, mainly in agricultural processing. The implementation
record of the Second Plan compared unfavourably with that of the First Plan

partially because the more successful turnkey projects were completed in

the First Plan. Uncompleted and difficult projects were carried over,
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determining the actual composition of the Second Plan's investments.
Moreover, the projected increase in planned investment was too ambitious.
In fact, although total investments actually rose by almost two and one-
half times, inflation accounted for a good portion of it. i\

After ten years of experience in development planning, it became
apparent that the approach had not been effective in mobilizing the ‘
necessary resources., Especially unfortunate was the failure to increase
the agricultural production to any appreciable extent. The total value
of agricultural production rose over the five years by only about seven
per cent. This rise was mostly accounted for by increases in vegetable
and fruit production, while all other products showed no increase or
actually declined.19 So the major irrigation works that were to reclaim
the land and the major roads systems that were to accelerate resource
mobility had no impact in terms of the increased commercial output in the
agricultural sector.

The Third Plag (1967-1971) proclaimed a basic change in develop-

ment strategy. The priorities were radically changed and generally

favoured investments with a short recoupment period. There was a move

‘away from investments in the transportation and communications sectors

toward the agricultural and industrial sectors. This shift was undertaken

in the hope of achieving a substantial rise in gross domestic product
oo 4

o

originating in the commodity sectors. The plan envisaged an expansion.-.
C

of private sector investment in agriculture, livestock, and industry, a
greater generation of domestic saving, an increased level of employmeént,
and a general improvement in living standards. Expenditures on social

services were planned to increase substantially, both in absolute and
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relative terms. The balance of payments was to be strengthened by
providing increased incentives for major agricultural exports while
encouraging investments in import substitution and in export-oriented
industries. N

Poor performance of the economy persistéd. Although the Pléﬁ
was comprehensive and specific in its articulation of the implementatiod
meas;res required, its performance was inferior to the previous two Plans.
As in the previous Plans, scheduled project completions were only partially
realized. Once again investments in transportation and communication
exceeded Plan targets, but investments in every other sector fell far
. short of target. In financial terms, the implementation of the Third
Plan achieved only about 63 per cent of the original planned investments
and about 72 per cent of the revised planned investments. As indicated
in Table 19 investment in total was about 17 per cent less than the actual
investment outlays in the Second Plan.

By early 1972, drafts of the Fourth Five Year Plan were submitted
for review. They contained many of the defects of the previous plans
and seemed to be oblivious to the constraints that faced developmental
efforts in present-day Afghanistan. The financial basis of the plan is

unsound. The contribution of domestic revenues to development is, for

the years 1971-1976, projected at Afs. 6.8 billion. (See Table 20). In

E NI

order to obtain this amount, Afs. 5.3 billion in additional net revenueST;
must be found. This projection implicitly assumes both that the ordinary
(non~developmental) budget expenaitures will increase relatively slowly,

and that new revenue sources will be found. But from the Second to Third

Plans, ordinary expenditures rose from Afs. 13.1 billion to Afs, 23.2
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TABLE 20

NATIONAL DEVELOPMENT.IN AFGHANISTAN:
ORIGINAL AND REVISED FOURTH FIVE-YEAR PLAN

(Billion Afs.)

Item Fourth Plan Revision
Project Aid 1.7 9.0
Surplus of domestic revenues 6.8 N
Commodity Assistance 6.0 5.0
Private Investment 3.2 2.0
Deficit Financing 3 R 2.0
Total 28.8 _ 18.4

SOURCE: German Economic Advisory Group (Dr. K. H.
Hendrickson),”’Comments on the Draft of the Fourth Five Year
Plan (1351-1355) which the Ministry Submitted in May 1972
to the Higher Economic Council," (Kabul, June 1972).



