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I. INTROUUCTION

The Panagpua Project is proposed by the Ministrv of Irrigation of the
mythical country of %alivia as part of a broad scheme for the development
of water resources in the Western region of the country. This region is
characterized by an extreme dependence upon relatively nrimitive agricultural
activities, witih a minimum of industrial development. One of the principal
obstacles to the economic and social development of the region is the irregular
distribution of water. Rainfall in most arcas is inadequate for profitable
cultivation. However, the water resource potential of the rivers in the region
is sufficient to irrigate a substantial portion of the dry land.

The Panagua Project itself is located in the province of Mendalva. It 1is

designed to direct water from the Rio Casqueva to irrigate an area of 40,900

hectares in the Secotuan Valley., The predominant climate in this valley is

hot and dry, and the vegetation is typical of arid zones. Due to the lack of
water, there is currently very little productive activity in the valley. Given
the requisite irrigation, however, the soil characteristics would allow for
very profitable farming.

The projec’. involves the construction of a group of basic works for the
storage, conduction and distribution of the waters of the Rio Casqueva. It
includes provision for surface flowoff, drainage, and service roads, as well
as the necessary earth moving and land clearing in the area, which is presently
covered by wild vegetation, The project also covers a number of efforts toward
social betterment for the inhabitants of the area., The number of people dedicated
to farming activities in the Secotuan valley is at the present time relatively
small, and it is insufficient to accomplish the goals of the project. Hence, it

is necessary to promote the settlement of the land area to be irrigated, and




to establish minimal satisfactory environmental conditions for the farmers of
the region. The recommended social welfare programme is considered inc 1 ipensable
to the achievement of complete success of the proposed agricultural production

programme,

The Panagua Project will be administered and operated by the Mendalvan

Water Autiioritv (M.W.A.), a public corporation formed in 1960 bv the Ministry
of Irripation to nromote tnc development of water resources in the entire

western reciou of Galivia.




11, OBJECTIVES

The Panagua Project was designed witu a viey to a varicty ol objcctives

considered importaunt bv the Galivian Goverament in jufsine the meries of

alternative investment programmes. lhese obicctives inciude the followine:

l.

4.

lae

and

Tne

promotion of increased cconomic and secial proeauctivity
increased consumption of gowds ana services,

acceleration of tne econoumic and social adeveloprent of the

recion of .Jendalva in which the project is carricd out.

The

and

Tne

Lhe

Gae

distribution of benefits to the srcatest numher of inhabitants,
in particular to the small farmers of the arca,

gencration of new occupational activitics.

promotion ot better housing ana sanitarv conditions.

production of exportable poods ana services, and tae

minimizing of imports.




Libe e COGOITRUCTTun OF Tine PROJLCT WORAS

The central work of the project is the Panagua dam which will be constructed
at the narrows of the Rio Casqueya, 75 river kilometers from the sea. The dam
is of tie earth-fill tvpe, with a height of 4U meters, a leneth of 2,730 meters,
and a width of 10 meters at the top and 176 meters at the base. The total
capacity of tae reservolr backed up bv the dam will be 697 million cubic meters. v
The main canal of the system will conduct water from the reservoir to
the Secotuan valley. This canal will have a length of >3 kilometers, and
will carrv tie full project discnharpe of 50 cubic meters per sccond. A
pair of major lateral canals will then braneh off to delineate the southern
and western limits of irripation of the region. The distribution svstem
includes a series of small canals with a total length of 295 kilometers.
These eanais will “e trapezoidal 1in cross section, and lined with concrete
throughout their length in order to reduce conduction loss. The drainage
svstem will have a total length of 38> kilometers, and will be constructed
by means of straightening and widening the beds of the streams wnich cross the
Secotuan valley. A road system will service the irripated region, so that
every land parcel will nave access to a trunk road. The total length of the
road system will be 235 kilometers. Finally, substantial tracts of land will
have to be cleared for future cultivation. The total irrigable area of
40,000 hectares includes most of the best quality soil in the Secotuan valley.
In addition to these basic nabilitation works, the project calls for a
variety of social improvement works. It is proposed to concentrate the population
benefited by the project in nine centers to be constructed throughout the region
to be irrigated. One of these centers would have the public services required

of an urban locality, and the remaining eight would be formed as villages with




rural characteristics., The urban center would Lequire a substantial investment

in ground levelling, access roads, street paving, water piping, sewerage,

electrification, dwellings and of fices, and other municipal facilitles, 'The

eight villages are not considered to require a heavv investment in urbanization.
liowever, provision has heen made for the construction of functional and hveienic
housing for all of the small farmers to be settled in the vallev, as well as a
series of basic utilities including drinking water supply, health centers,
electrification and school buildings.

The construction of the project works is expected to be carried out
within a four-year period, at a total cost of 484 billion pesetas. In Table 1,
the capital costs of the project are divided into their major component elements,
and distributed over the envisaged four-year construction period. Table 2 further
subdivides the capital cost of each component element into a number of broad
input categories. It is assumed that the percentage distribution of expenditures

among resource categories /111 remain roughly the same for each vear of construction.




IV, Tuk AGRICULTURAL PROGRAMMEL

A. Land Ownership

The land area relevant to the project incluies both the 4u,000 hectares
to be irrigated in the Secotuan valley, and the o,bu) nhectares whicn will be
covered by the reservoir created bv the dam. The current distribution of land ’
holdings in tne total 4b,800 hectares is highly unbalanced., As snown in lavle 3,
over Yu. of the farmers hold less than nhalf ot tie land, ang less than 2. of the
farmers hold close to «u. of tne land, f
In view of tne government's interest in spreading toe project benefits to
the greatest possible numver ot farmers, the land tenure recommended for toe
project involves a suostantiel degree of cqualization of noldings. i following
considerations were ovserved in planning toe agistriosution of newly dirriyateu *

lanu: 1) Al of tne tarmers nou oldine lana in tae area to oe irrivated, as

4 well as tinesc affocted oy tie econstruction of the reservoir, should be

furnished with parcels of a minimum of 10 hectares and a maximum of 50 hectares,

in accordance witn the size of their present landnoldines, 2)  Tae remaining land

in tae irricavle area should be withdrawn from tae nresent owners and distributed
in lu hectare varcels amony: snall landholders now livine in adjacent rewions.

Tue resulting distrivution of land ownership tor the 4u,u00 hectares to be
irrigated by the project is also saown in Table 3,

B, Crop bistribution ang Production .

Because of the lach of water, onlv 360 of the 49,000 hectares of land to
be irrirated, and 1,UY0 of the b,50U hectares where the reservoir is to be »
located, are currentlv under cultivation. All of tihe cultivated land is farmed
only by season, and tie principal crons are beans, corn, sesame and sorehum, The
present figures on crop distribution and averase annual production are shown in

tite first part of Table 4.



In formulatine a cropning pattern tn take effect after the comnletion of
the project works, the planners sought to balance - on the one hand the
availabilitv of water and the regional demand for aiffercent crops with - on the

other nand - the dual objectives of maximizine overall economic benefits and

raising the Jiving standarus @f as manv of the local farmers as possible. The

resulting crop distributjon is piven in the second part of Table 4. The supgested
distribution is adapted in particular to tie nredominance of small holdiaes

witich chiaracterizes the tuture nattern of lanu ownership, It is assumed that

cultivation will pegin in the fifth vear of the project - immediately after the

construetion of the works is completod. All of the crops are intended for

domestic consumption with the exception of the tomatocs, whicli are destined for

export to the United States.,

he figurces on expacted futur

Table 4 reflect the situation which is expected to obtain after the project is

in full swing and the farmers have fully mastered the new techniques required i
for cultivation. 1t is expected that these conditions will nrevail onlv after

an initial learnine period of 5 vears. In the first vear of cultivation (vear 5),

yields are anticipated to reach onlv one half of thir ultimate level. In each

of the followine vears, yields are projected to rise by 10. of their ultimate

level until the maximum is reacned bv year 10. For the rest of the project life,

yields ar- assumed to remain at this maximum.

C. Farmer Costs of Production

Table 4 brines out clearly the increase in vields - as well as the new
varietv of agricultural products - that will be made nossible by the use of
irrigation water in the Secotsan valley. At the same time, the costs of cultivation
will necessarily rise as more farm equipment, more material inputs and more

{ntensive labour are required for the irrigated land. The unit production cost per




hectare is shown for each crop - present and future - in Table 5. This unit
cost includes all expenditures on labour, material input, depreciation or rental
of equipment, interest on credit, and also the inputed value of family labour;
it excludes any charges made for irrigation water or for land rent, Table 5
also lists - for the area devoted to each crop - the total cost of production,
the total value of the produce (from Table &), and the surplus remaining after
dedu. ing cost from value of output., The last column of the table calculates
the unit surplus obtained from each cron; it will be obscrved that the new €rops
introdueced witu irrigation generallv provide a much larger surplus per nectare
than tune old crops, with or without irrigation.

lable b presents a rougn percentagewise breakdown of the total prouuction
cost to the farmer (exclusive of irripation fees) into its various component
elements, as projecteda for future cultivation on tne irricated land. tnfortunately,
tuis information was not available on a cropuise basis, and uacnce the average
figures must be applicd to ali of tne crons unuer consideration. 49 of rotal
costs represent (unskilled) labour inputs, evaluated at the zoing markoet wvaate
rate; on tie averape, 3/% of tne labour is provided by the farminge tamilics
themse lves. Tne remaining bus of total costs cover currcit and capital material
inputs, as well as an allowance for interest on asricultu-al credit. ‘'lhe
provision of tfarm equipment, and tne extension of gericuliural credit, is to be
undertakea by the Ministry of Acriculture. ot the Galiviir«Central Covernment as
part of twe overall project, Tlhe cost to the farmer ot tic eauipnent represents
a charve for rental of sovernment-owned machinery vhieh is calculated to cover
amortization with interest at a rate of &n over the useful life of cach machine,
The 2.. allowance for interest represents payments made to the finistrv of
Apriculture for the supply of credit to finance approximatelv Hti of the cost
of production, for an average period of six months cacn vear at the same interest

rate of o..




Just as the figures on vields and production in Table 4 represent the
situation which is anticipated for year 10 - 5 years after the basic project
works are completed - so the cost figures of 'fable 5 correspond te the ultimate
input levels which will be required for the full yields., In the first few
years, inputs as well as yields are expected to be below their final levels.
For convenience, the same adjustment is made with respect to anticipated costs
as to returns for each crop from year 5 to year 9: 50% 1in year 5, 6UX in year

6, 704 in year 7, etc.




V. Tik_OPLRATION OF Tilk PROJLECT

Once the basic project works are completed, it will be the responsibility
of the M.UW.A. to operate, maintain and repair the works over their expected
useful life of 50 years. Furthermore, the Hinistry of Agriculture of the
Galivian Central Government will undertake to provide the farm macninerv and
equipment necessary for the cultivation of the newly irrigated land; it will
provide for the financiug of the crops from sowing to harvest time; and it
will also provide agricultural extension services in order to help to introduce
the farmers to the required new methods of cultivation.

Table 7 presents the expected annual cost of operation, maintenance and
repair of the works, as well as a breakdown of this operatine cost into its
major component elements. To help defray the onerating costs, as well as part
of the capital costs of the project, the cultivators will be required to make
annual payments to the M.W.A. for the use of irrigation water at a rate of
500 pesetas per hectare. (This payment is not included as part ot the costs of
cultivation listed in Tables 5 and 6.) It will be observed from Table 5 that
the average unit surplus for all of the irrigated crops is 1,700 pesetas per
hectare; hence, the farmer has every incentive to make profitable use of the
water, and there can be no doubt about his capacity to pay the irrigation fee.

The requirements of machinery and equipment for the agricultural programme
were estimated at an average of 1,500 pesetas per hectare, or a total investment
of 60 million pesetas. Since the intensity of cultivation - and the associated
costs - are expected tu rise gradually from 507 to 10UZ of their ultimate level

during the initi#l years of the program, the Ministry of Agriculture will

under take to purcisase 31 million pesetas' worth of equipment for the first year (5)

and add an extra 6 million pesetas' worth in each of the five subsequent years.




The average life of the equipment - taking into account the need hoth for spare

parts and for complete replacement - is estimated at approximately 10 vears.
llence the dinistry must expect an average recurring expenditure on the equipment
of 104 of its total value each vear. For simplicity of calculation, these
replacement expenditures are assumed to pegin in vear lu - as soon as the complete
stock of equipment is vuilt up - und to continue at a constant rate for the
duration of the Project. As noted earlier, the Ministry will charge the

farmers an annual rental fee for the equipment used at a rate which will cover
amortization with interest at 84 over the average equipment life of 10 vears.
Evaluated as a percentage of the total costs of cultivation, this fee amounts

to the 15« shown in Table b,

The supnly of credit to the farmers is to be unandled in the same wav as the
provision of equipment, excent that there is, of course, no problem of replacement
or amortization. Credit needs are estimated (from Table b) at a rate of 5}. of
the costs of production; this covers the cost of all inputs otber than familv
labour, which is assumed to require no advance credit, and farm equipment, which
is separately financed. From Table 5, it will be seen that the total annual
cost of cultivation of the 40,000 hectares of irrirated land amounts to 58.2
million pesetas of which 534 equals rouphlv 30 million. Since credit is needed
for an average period of onlv six montns, a revolvine fund of workins capital
at a level of 15 million pesetas would be adequate to finance the costs of
cultivation. It is assumed that the “inistry of Agriculture will build up such a
fund in 1line with the credit needs of the farmers. 7.5 million pesetas in vear
5, and an additional 1.5 million in each :subsequent vear until the final level of
15 million pesetas is reached in vear 1, The farmers will be charnred interest
at a rate of 84 on the credit extended for 6 months; this is roughly equivalent to
an annual interest rate of 4%, which applied to 53. of total costs - results in

the interest payments of 2% shown in Table 6.




Ly

The provision of agricultural extension services to the farmers of the
Secotuan valley will be made as part of thlie countrv-wide extersion proeram
administered by the Ministry of Agriculture. It is estimated that during the
first six years of cultivation - from year 5 to year 10 - an intensive educational
effort will have to be made to teach the farmers how best to cultivate the
newly irrigated land. This effort will call for approximately one extension
worker for every 20 holdings of land, or every 200 hectares. As a result, 200
extension workers will be needed each year for b years, at an averase annual
salary equivalent to 15,000 pesetas in domestic currency, and the annual cost
to the Ministry of Agriculture will amount to 3 million pesetas. After the
jnitial extension effort is completed, and vields reach thelr expected maximum
levels, the need for extension workers will be correspondingly reduced. For
the remaining years of the Project's useful life, the Ministry plans to allocate
only 600,000 pesetas annually to cover the services of a total of 40 extension
workers at an average rate of one per 1,000 hectares. The total costs incurred
by the Ministry of Agriculture, in connection with the operation of the
agricultural program of the Panagua Project, are presented in the accompanying

Table 8.
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VI. FINANCIAL ASPECTS OF THE PROJECT

The Panagua Project involves directly two separate branches of the Galivian
Government: the Mendalvan Water Authority (M.W.A.) under the Ministry of
Irrigation, and the Ministry of Apriculture. TIhe M.W.A. incurs all of tke
expenditures in connection with the construction and operation of thc Project
works, and it receives the irrigation payments made bv the farmers for the
use of the water provided. ‘The Ministry of Agriculture incurs the costs of the
farm equipment, agricultural credit and extension services made available to the
farmers under the agricultural program; it receives rental nayments for the
equipment and interest on the credit.

In order to finance the capital costs of the project, the M.W.A., will apply

for loans from the World Bank and from the GCalivian Central Government. It is
proposed that the foreign exchance component of tne investment, wiich amounts i
to $14.3 million or 143 million pesetas at the official exchange rate, be
financed by tne World bank and that the remaining 341 million pesetas be covered
by funds borrowed from the Central Treasurv. The World Lank loan is to be
amortized over a 2U0-year pexiod following completion of the project works, with
an effective rate of interest of 7. on the due balance. The Treasury will
allow a 3JU-year term for amertization, with an interest rate of 5% on the due
balance. In view of the nature and objectives of the Project, it is expected
that both the World Bank and the Treasury will qrant a grace neriod during the
time of construction, and charge no interest until the new programme of agricultural
production is underway,
The operating costs of the Project are incurred by the M.W.A. at an average
annual rate of 4 million pesetas during the period of operation of the Project

works, i.e., from vears 5 to 54. The repayment of the construction loans is made




to the World Bank over the 20-year period from year 5' through year 24, and to
the Treasury over the J0-year period trom year 5 to year 34, Assuming that

equal annual instalments are to be paid over the full term of amortization of
each loan, the annual value of these payments can be calculated from annuity

tables as follows:

WORLD BANK LOAN
Ps, 143 million at 74 over 20 years

= Ps, 143 million x 0,0944 annually
= Ps, 13,5 million annually

TREASURY LOAN
Pg. 341 million at 5% over 3V vears

= Psg, 341 million x 0,0651 annuallv
= Pg, 22,2 million annually

As against these annual payments, the M,W.A., will receive annual irrication
fees from the farmers at a rate of 500 pesetas per hectare, or a total of 20
million pesetas per year,

Table 9 shiows the gross cash payments and receipts of the M.W.A. for each
year of the Panagua Project, Durines the first four vears of the Project, the
outlays on the construction of the works are exactlvy matcnhed by the loans from
the World Bank and the Central Treasurv. From years 5 to 34, the loan repayment
instalments and tne costs of operation of the Project exceea the receipts from
irrigation fees, so that there is a net cash outflow from the M.W.A. Durine the
last twenty years, irripation fees exceed oneratinpg costs and the M.W.A. registers

net profits.



A similar balance sheet can be drawn up for the Ministry of Agriculture.

The Ministry incurs programme expenditurcs as snown in Table b, and receives

payments for the equipment and agricultural credit from the farmers. These payments

were evaluated as a percentage of the total anuual farmer costs of cultivation
(excluding irrigation fees) at 15; and 24, respectively. Thus the annual rental
receipts for the equipment rise from 4,36 to 3,73 million nesetas from year 5 to
year 1lU, and the corresponding interest receipts for the credit rise from 0.58

to 1.16 million pesetas. All of the cash flows affectine the Ministrv of
Agriculture are listed for each vear in Table li, There is a substantial

net cash outflow in year 5 - due to the purchase of farm equipment - and continued
net outflows until vear 10, after which the receipts from farmers catch up

with the annual outlays.

While tne M.W.A. and the Ministry of Agriculture incur most of the costs of
the Panagua Project, the farmers to he settled in the irrigated area are the
chief beneficiaries. 7Table 1l presents a cash flow account for the farmers as
a group, in parallel to Tables Y and 1U, Farmer payments include tne irrieation
fees paid to the M.W.A., the rental and interest charges paid to the Ministry of
Agriculture, and the remaining costs of cultivation listed in Table 6. With the
exception of the irrigation fees, these costs are expected to rise in eaual linear
increments from year 5 to their maximum level in years 1U to S4. Farmer
receipts for the sale of their agricultural output rise in the same manner, and
remain well in excess of costs, Thus farmer net profits rise from an annual rate

of 16.7 million pesetas to 53.4 million pesetas vy year 10 of the Profect.,
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vii. LVALUATION OF Tl PROJECT

The technical feasibilitv of the Panawua Project has been assured by
Messrs. Ramon y Roman, S.A., the engincering firm assipned by the Hinistry of
Irrieation to design the works; tueir report appears as a separate technical
supplement. U remains now to consider the economic feasibilitv of the project
in order to evaluate its overall merit. A preliminary evaluation was carried
out bv Sr. Esteban A. nilgram, deputy manasing director of the M.W.A., and was
submitted as part of the Project Report to the Galivian Central Budget Bureau.
Before taking any action, tite Bureau decided to undertake its own analvsis of
the Project, and delegated this tasl. to a workine vroup under the direction of
Dr. T. Emilio slancabeza, a senior staff cconomist. After studvine the report,
Dr. Blanecabeza suggested an alternative approach to the evaluation of the
Project, and appended his comment: and results to the Report,

A. Sr. dilgram's Analysis

It is proposed to appraise the economic feasibility and desirability of the
Panagua Project by, comparing total benefits with total costs, and by examining
the computed overall benefit-cost ratio in the context of the general nature
and objectives of the Project. The main problems are to determine which are the
relevant benefits and costs, and to put these benefits and costs on a comparable
basis so that a meani. -ful ratio can be computed.

The costs of the Projeet works include capital costs for construction and

current costs for operation. Although the capital expenditures are made during the

first four years of the Project, these costs are met entirely by the loans from
the World Bank and the Central Treasury. Hence, from the point of view of the

M.W.A., the costs are the interest and amortization payments that must be made
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to repay these loans. The time stream of loan repayments, as well as the
annual operatiug expenses incurred by the M.W.A., thus represent the relevant
costs of the Project works; tiey are distributed over years 5 to 54 as shown in
Table 9.

The costs incurred by the Ministrv of Agriculture for the accompanying
agricultural program do not represent net costs tor the Project as a whole.
The expenditures on farm equipment and working capital are paid back by the
farmers on the terms noted in Section VI, and the pavment of salaries to
agricultural extension workers is not really a net drain on the Ministry budget
since these workers are likely just to be transferred from elsewhere in the
country. In any case, the Panagua Project will be the responsitility of the
M.W.A., and it is the bLenefits and costs as viewed by tne M.W.A. wnich are of

interest for the evaluation of tie Project. Whether the Ministry of Agriculture

chooses to assist the farmers on the Project irrigated land is a decision which
is outside the scope of the M.W.A. and thercfore of the Project itself.

The economic benefits of the Project are measured by the value of the
irrigation water which is provided bv the Project. 1t is recognized that the
actual irrigation fees paid to the M.W.A. bv the cultivators do not adequately
reflect the value of the water, since even after paving their fees the cultivators
will be substantially better off than before. To determine the real value
of the water, it {s proposed to compare the net surplus of the farmers under
the currently prevailing crop system with their anticipated net surplus under
the future crop plan for the affected area. The net surplus must be measured
by subtracting from the value of agricultural production all costs other than
fees for irrigation, so that the benefits directly attributable to the irripation
water may be isolated. This net surplus corresponds exactly to the concept of
surplus defined in Table 5, and hence the fipures from that table may be used

in the calculation of the Project benefits.
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From Table 5, it will he obscrved that the total annual surplus of production
value over production cost is equal to 680,000 pesetas at present, and that this
surplus is expected 1o rise to 7).4 million pesetas after the Project is
completed. However, this maximum level of surplus will not be attained until
year 103 in the first five vears of cultivation - from vear five through year IS
nine - there will be shortfalls of i/, 4il, 30, 20{ and 10., respectively.
fhus the corresponding surplus fivures rise by equal linear increments of -
/.34 million pesctas.from a level of 36,7 million pesetas in vear 5 to 73.4 million
pesetas inm vear MU,

Tne time flows of benefits and costs relevant to the evaluation of the
Panagua Project may now be summarized as in Table 12, Benefits are measured
by the difference between farmer surplus before and after the Project, and
costs are equal to the sum ¢/ investment loan repayments and operating costs.

The Project is clearlv verv desarable, becausc only in vear 5 do total costs

exceed total benefits; from vear t on, benefits exceed costs by increasing marpins.
lo cuompute the benefit-cost ratio, it is proposed to calculate tne equivalent

annual values of the relevant flows shown in Table 12, In the case of the farmer

surplus prior to 1 rigatior, and tue operating costs of tne Project, thiere is

no problem, since the annual flows remain constant over the 5S0-year reriod

in question. ‘lo account for the shortfalls from years 5 to Y in the farmer

surplus after irrigation, the following correction is made on the ultimate

averane annua' valuye o farmer surplus (73.4 million pesetas):

]

(9 4+ 4+ .3+ .2+ 1) xPs, 73.4 m,
1.5 x Ps. 73,4 m,

lotal shortfall

Total surplus over Project useful life
= (50 = 1,%) x Ps, 73.4 m,

Averape annual surplus = (50 - 1.5)/ (59) x Ps. 73.4 m,
= (97 x Ps, 73,4 m = P3, 71.2 million
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To convert the loan repayments which are spread over 20 and 30 years into
equivalent annual payments over 50 vears, the annual World Bank payments are
multiplied by 20/50 and the annual Treasury payments are multiplied by 3u/50,

with the following results:

Annual equivalent World Bank repayments = 2/5 (Ps. 13.> m,)
= Ps. 5.4 m,

Annual equivalent Treasury repayments = 3/5 (Ps, 22.2m.)
= Ps, 13,32 m,

o ot — T e’

Using the equivalent annualized flows, it is now possible to compute the

overall benefit-cost ratio as follows:

Farmer surplus with Project: Ps. 71.20 million
Farmer surplus without Project: =Rs. 0.68 million

BENEFITS Ps., 70.52 million

World Bank loan repayment: Ps. 5.40 million
Treasury loan repayi.ent: Ps. 13.32 million
Operating costs: Ps. 4,00 milPcn

e

COSTS Ps, 22,72 million

Ps, 70.52 m,

BENEFIT/COST RATIO = " o 07 = = 3.1

The benefit-cost ratio for the Panagua Project thus turns out to be 3.1,
a high value which further attests to the desirability of the Project. Apart
from its immediate economic appeal, the Project can be strongly recommended
because of the many additional social and economic benefits which are not
reflected in the benefit-cost ratio. These extra benefits include -

1) the provision of profitable employment to a great number of small

farmers withh limited incomes;
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2) the promotion of a better peographical distribution of population,
as well as more diversified agricultural production, by settling
an almost deserted area;
3) the extension of basic social services to the people who will
live in thie Secotuan valley;
4) the expansion of agricultural production, which will stimulate
the overall rate of economic development in the province of Mendalva.
For all these reasons, it is believed that the Panagua Project will
make an important contribution both to the development of the national economy

and to the welfare of the Galivian people,

B. Dr, Blancabeza's Analysis

The analysis of Sr. Nilgram appears to suffer from several serious defects,
both on the procedural and on the conceptual level. As to procedure, Sr. Nilpram
fails in his computations to recognize the role of time - the fact that benefits
in earlv years are more valuable than benefits in later vears. The methods used
to annualize benefits and costs in effect imply that all benefits and costs are o f
equal value whether thev occur in year 5 or year 54; exactly the same benefit-
cost ratio would have been obtained by summing all of the flows over the fifty-year
period. To clear up the confusion caused by S5r. N leram's insistence on
computing equivalent annual values, it is recommended that a discount rate be
introduced to reflect the general preference for present over future benefits.
Using this rate, all benefits and costs should be discounted back to a given
year, and the total value of benefits and costs as of that year should be compared
for the purpose of evaluating the Project.

The prob.em then becomes to choose an appropriate rate of discount,

It was first suggested that this rate should reflect the ability of the Government
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to raise funds by borrowing, and that therefor: the current market rate of
interest of 6% on long-term Government bonds should be used. It wae< later
countered, however, that thé;r;le of return on investment in the private scctor
- estimated at 15 - was tne relevant figure, since public sector projects
ought at least to meet private sector standards: After considerable discuseion,
a consensus was finally reaciied on a compromise fipure of 1lb..

Using this rate, each of the five time streams shown in Table 12 can pe

discounted back to year 9 (the present year) to vield tne following total present

values:

Farmer surplus with Project: Ps, 436,00 million
~Farmer surplus without Project: FPs.- 4,0 million

BENEFITS Ps. 431.4 million

World Bank loan repayment: Ps, 85.8 million

Treasury loan recpayment: Ps. 156,7 million
Operating costs: Ps, 27.1 million
COSTS Ps. 269,6 million

On this basis, the benefit-cost ratio tdrns out to be
Ps, 431.4 m, -
Ps. 269.6 m, ——

which is substantially less than the figure determined by Sr. Rilgram. The

difference reflects the fact that the total value of benefits minus costs (as

shown in Table 12) is lower in earlier than in later years, and the earlier

years are the more important with a positive discount rate.

Apart from Sr. Nilgram's procedural mistakes, his general approach to the
evaluation of the Project reflects too limited a conception of the national

welfare. Although - as deputy managing director of the M.W.A. - he mav feel that



his primary responsibilitv is to that orvanization, the commitment of public
funds to investment in an undertakinge sucn as the Panavua Project calls tor
scrutinv in tne lieht ot the national responsibilitv of the GalivianCentral
Government. Thus the expenditures ot tae Ministrv ot Aericulture on a nroject
under the authority ot the Hinistrv ot lrrieation cannot be dismissed as
irrelevant, tor thev too represent costs to the Galivian Goverument. Furtnermore,
all of tue costs to lie MuW.,A. must be examined in order to determine to wnat
extent they correspond to costs at the Central Government level. In accordance
witn these principles, several further adjustments arce requireoa for an adequate
evaluation of the Panavua Project.

First of all, 1t is suppested that the capital costs of the Project be
measured by the actual outlays on construction rather than by tne loan repayments
of the M.W.A. VWhatever the oblivations of the .U.A., the Central Treasury
will be required to tind funds to pav for the domestic construction costs of the
Panagua Project in vears 1 to 4. All subsequent loan repavments from the
M.W.A. to the freasury simplv represent accounting transfers from one agency of
the Government to another, and therefore no real economic siznificance can be
attaciicd to them. As for the foreign exchanepe component of the construct ion costs,
the issue¢ is aore complex. [f the World Bank would make loans purely on the
merit of individual projects, then the foreign exchange costs of construction of
the Panasua Project would properlv be cquated with the required loan repavments.
But it is felt that - by and large - an informal quota system applies to Bank
loans to Galivia, so that a similar foreign exchange loan could be expected for
an alternative project if - and only if - the Panagua Project were withdrawn.
Under these circumstances, the Galivian Government can count on the availability
of this foreign exchange in years 1 to 4, and the cost of using it for the

Panagua Project stiould be measured by the loss involved in not using it elsewhere.




A second adjustment must be made to include the costs incurred by tae
Ministry of Agriculture in connection with the agricultural pregram of the
Project. These costs include all of the payments listed in Table l0. 1In
order to avoid double-counting, it is also necessary to subtract the receipts
from the farmers for equipment and credit, since these have been included as
farmer costs in calculating the farmer surplus. Just as the irrigation tees
paid by the farmers to the M.W.A. represent simply transfer payments and are
not relevant to the evaluation of the water benefits, so the rental and interest
charges paid to tie Ministry of Agriculture are cash transfers which do not
necessarily measure the real costs of equipment and credit. These costs are
properly measured by the original outlays by the Ministry; these outlays are
hence to be added to the costs of construction and operation of the Project works,
and the farmer payments must be netted out.

On the benefit side of the ledger, the metuod for assessing the value of
the irrigation water is accepted as proposed by Sr. nilgram, It is worth
value of tile water - measured in this way - clearly depends upon

noting that the

the provision of agricultural assistance from the :finistry of Agriculture, and

it is therefore essential to include the costs of this assistance in evaluating

the Project as a whole. Apart from the benefits to the farmer arising from the

sale of agricultural output, there are also additional benefits due to the

housing and social services provided by the “gocial improvement works of the
Project. Since the costs of these works are charped to the Project, the corresponding
benefits should also be included. It is estimated that the annual value of these
benefits - realized from year 5 through year 54 - is equal to 7% of the total

capital investment ~€ 4U million pesetas, which comes to 2.8 million pesetas per year.

Taking into account all of these modifications, the benefits and costs of the

Panagua Project may now be summarized as in Table 13. By comparison with Table 12,
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total costs are now much more concentrated in the early years of the Project,
and the excess of benefits over costs is higher in the later vcars, It is no
longer obvious that the Project is desirable - that will depend on the relative
importance of the early vs. the later years, i.,e,, on the discount rate.

Using the discount rate of lUz suggested above, each of the time streams

shown in Table 13 can be converted to its present value in year U as follows:

Farmer surplus with Project: Ps. 430.3 million
~-Farmer surplus without Project: Ps. - 4.6 million
Housing & social services: Ps, 19,uU million
BLNEFITS Ps. 450.7 million
Construction of Project works: Ps. 306Y.3 million
Operation of Project works: Ps. 27.1 million
Agricultural assistance: Ps, 77.9 million
-Net of Farmer Payments: Ps, -58.6 million
COSTS Ps, 415.5 million

The vbenefit-cost ratio is thus
)

Fo a3 - L
which is lower than the earlier value of 1,60 largely because - at a discount rate
of 104 - it is more expensive to pay for construction outlays as they are incurred
than to finance them witn loans at rates of interest of 54 and 7%,

While the benefit-cost ratio is an indicator of the relative margin of
benefits over costs, it tells nothing about the absolute size of the gains
from the Project., It is quite possible that a larpe Project with a low benefit-
cost ratio would provide greater net bencfits than a small Project with a hieh
benefit-cost ratio, so that - if the two are= mutually exclusive - the first
might be preferred. Given this ambiguity, it is proposed that attention be

given also to the net pr2sent value (PV) of the Project, defined as the difference
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between the present value of benefits and costs. ThHus we derive
PV = Ps, 450,7 m. = Ps. 415.5 m,

= Pg, 35,2 million

from the figures which yielded a benefit-cost ratio of 1.08: the Panagua Project
results in a net pain to Galivia worth 35.2 million pesetas at the present time.
The benefit-cost ratio of 1.08 is much lower than the value of 1.1 originally
calculated by Sr, Nilgram; it corresponds to a present value of net benefits of
only 35.2 million pesetas, as compared with a total commitment of funds worth
415.5 million pesetas. These figures suggest that tne Project makes only a
marginal contribution to the economic welfare of the nation. However, in view
of the significant social and economic benefits which - as observed by Sr.
Nilgram - could not adeguately be reflected in the benefit-cost computatlons;

the Panagua Project is still strongly recommended for, approval.
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1. LNTRODUCTLUM

Before proceeding to the social benetit-cost analvsis of the Panagua lroject,
it will be useful to comment bricflv on thie evaluations described iu Part V11 of
the Project Report., The initial evaluation made by Sr. sileram was criticized
by Dr. H5lancabeza, who sugegested a number of adjustments and presented an
alternative evaiuvation., Dr. Blancabeea correctly pointed cut that the Panasua
Project snould be evaluated in te.ms of benefits and costs to the Galivian nation
as a wiole, and he properly fnsisted on tne recoenttion of societv's nreference
for present over future gains, While Dr, lancabeza's analvsis represents a
substantial improvement over Sr. silpram's effort, it still raises manv
problems which are not satis factorilv solved.

The first problem relates to the concept of national welfare. Unless
planners are given some notion about the meaning of national welfare, it is of
course impossible for them to evaluate the net contribution - penefits minus
costs - of any given project to this national welfare. The meaning of national
welfare is generally articulated in the objuctives set by the national covern-
ment , wnich should in turn reflect the best interests of the people to wion it
is responsible. Some of the principal objectives of the Galivian Govegnnent were
set out in Part Il of the Project Report. In addition to promoting ecconomic
growth and higher consumption levels of the countrv as a whole, the Government
has a special concern for the economic development of the Mendalvan region, for
the social welfare of the innabitants of that region, and for the alleviation
of balance of payments 'problems.

In the evaluation made by Dr. Blancabeza, explicit consideration was. givey
only to overall economic benefits and costs. The digtribution of the bertefits

and the costs, the social implications of the Project, and its effect on tne
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balance of payments, were all omitted from the calcdlations. The importance of
these additional considerations, hiowever, emerges clearly from the recommendation
made by Dr. Blarcabeza. In spite of a very low value for tie benefit-cost ratio,
approval of the Panagua Project was urged on the grounds that the Project
contributed significantly to the economic and social development of a relatively
poor region of the country. Thus the numerical benefit-cost ratio calculated
purely on the basis of contributions to the overall c¢conomic erowth of Colivia
proved to be of only limited relevance, and was ultimatelv obscured bLv other
considerations. In principle, it would clearlyv be most desirable to give
quantitative expression to all of the rclevant Government objectives, and to
incorporate them into a generalized benefit-cost analvsis for greater usefulness
in decision-making.

A second general problem raised in the analvsis of ir. Blancabeza concerns
the evaluation of resources from a national noint of view. Ur. Blancabeza
correctly stressed that the value of a resource should pe measured with refercnce
to the alternative possibilities for its use: an input into a rroject costs tne
economy whatever benefits it would have enjoyed bv usine that input elsewhere,
Thus Dr. Blancabeza measured the capital costs of the Panapua Preject in
terms of construction outlays rather than loan repavments, because he felt
that the relevant alternative to using the Bank and Government loans for the
Project was not the liquidation of the debt, but the use of the same funds for
othier purposes.

The logic of resource evaluation according te opportunity cost (value in
alternative use) raises furtner problems with which Dr. lancabeza did not deal.
[t becomes necessary to evaluate cach input - as well as the output - of a
project according to its opportunity cost, and to recosnize that tne opnortunitv

cost may well differ from the actual market price of a product. Such differences




can arise for a variety of reasons, including the imperfect functioning of the
market svstem, thc inadequacy of even a perfectlv functioning market svstem, and
the political and institutional constraints wiiich prevent the covernment from
correcting what it considers to he a misallocation of resources. txamples of
market price deviations from true (social) opportunity cost are plentifut,
particularly in relatively undeveloped cconomies, [f the national currency is
pegged at an officially fixed exchanpe rate with foreign currencies, and if

this rate is maintained by import and export controls, then it is very likely
that the opportunity cost of foreien exchiange is above the official rate of
exchange, If there is a significant depyrec of unemoloyment in the country, then
the opportunity cost of unskilled labour mav well be nelow the market wape., If
the rate of saving and investment in an economy is lower than the rate which the
nation as a whole would judge optimal, then the opportunitv cost of investment
is higher than would be reflected in market prices.

In all of the examples mentioned, the relevant opportunity cost is a
"social" cost in the scnse that it corresponds to national rather than private
or otherwise more limited objectives., 71Ine problem of evaluation arises because
social preferences - as articulated in national objcctives - mav not be nroperlv
transmitted by the market svstem into the pricing of goods and services. In
such cases, the evaluation of projects from a national point of view calls for
the adjustment of market prices to reflect the underlying social opportunity
costs, While in practice it is not possible to adjust every price involved in
the evaluation of a project, it is important to make corrections in the case of
major and evident discrepancies. Thus, in addition to incorporating explicitly the
multiplicity of government objectives into benefit-cost analysis, it is necessary
on @ tactical level to recognize that market prices may be imperfect measuring
rods, and to correct such prices wherever possible to reflect the relevant

opportunity costs.,
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branches of the Galivian Government - the M,W.,A., the Ministry of Agriculture,

etc., for they ail operate under a common budget . Fach of the henefit and

cost flows that enter into SC; as detined in equation 2, can be identified

witn one of these four proups. ‘lhe market value of agricultural production

1) accrues to F, whether the crons are sold on the market or retained for

home consumption. The extra value or forelen exchanoe earned by tomato exports
v (1-F) aecrues to G, for tiue Galivian Covernment is assumed to pay farmers

tor their foreign exchange carnings at the of ficial exchange rate, and therby

capture for its own use the excess value of the foreien exchance., The benetfits

of housing and social services (2) are pained bv F.

The identification ot the group which pays for construction costg?iepcnds
upon thwe manner in wnica these costs are financed - in particular, from whom tie
corresponding resources Arve ultimately diverted., Uf the construction costs
of the Project dare paid out of Governmaent reveauces witihout anv corresponding
receipts, toen G ois toe loser.  cowvever, if the Government finances the cost
of construction thirough additional taxation or borrowine, then the holders of
taxed or borrowed funds are the losers. In the case of the Panasua Project, part
of the cost is fi nced by a Vorld vank loan and the rest by the Galivian
Government, It has been assumed that the Bank loan would have been available
to the Government in the same terms in the absence of the Panacua Project;
hence, it is G which pavs for the foreien exchianee comporeat (3-7F), which it
could have used on an alternative project. In addition to the market value of
the foreion exchange component, G also loses the extra opportunity cost
represented by ?(3-1’). In the case of the domestic currency funds provided out
of the Galivian budget, it is assumed that the money is raised by general
taxation (or - equivalently ~ that in the absence of the Panagua Project,

taxes would have been reduced)., The effect is that resources are diverted
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away from the taxed public, and the construction cost components (3-5),
(3-D) and (3-L) are paid for by T.

The costs of operating the Project works (4), and the costs of the farm
equipment (6-F) and working capital (b-h) provided by the Ministry of Apriculture,
are all paid for by G; and the additional opportunity costs due to the foreign
exchange components ?(Q-F) and P(()-F) are also sustained by G. In the
case of the agricultural extension services - whose total value is measured by
1+ \. ] (6-5) - the loss is borne by those farmers (F) away from whom the
extension workers are drawn by the Ministry to be assigrned to the Panagua
Project. The costs of agricultural production paid by the cultivators (5), as
well as the value of net agricultural income foregone (7), are losses to F.
However, the ewtfa opportunity cost of foreign exchange ? (5-F) is borme by
G, since the Galivia Government is in effect subsidizing the use of imported
inputs in agriculture by making them available to the farmer at the official
exchange rate. It remains only to consider the (negative) costs included in
SC which gre represented bv the unskilled labor premiums \L (as defined in
equation 2). These premiums correspond to the margin by which the total
Project wage bill for unskilled labor - including farm labor - exceeds the
amount necessary to attract the unskilled workers to the Project, i.e., their
earnings in alternative employment plus the costs of transfer. This margin
corresponds exactly to the net extra income which is received by the unskilled
labor on account of the Project, so that the (negative) costs x {(4-L) + (S—LH) +
(6-L) ] accrue to L, and the remaining (negative) costs X (S-LF) goes to
farw labor belonging to F.

Although the cash transfer items (8), (Y) and (10) are not relevant to the

evaluation of aggregate benefits and costs, they are very relevant to the
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A few additional issues - primarily ou the tagttcal level - are also raised
by Dr. Blancabeza, What is the appropriate rate of discount to be used in
evaluating public projects? And what is the appropriate criterion: the benefit-
cost ratio, or the net present value of the project? These questions can be
answered only in the context of the generalized kind of social benefit-cost
analysis outlined in the preceding paraprapis. Provided that alternative
opportunities have been properly accounted for in terms of the social opportunity
costs discussed above, the rate of discount applied in comparing contributions
to a given national objective at different points in time should reflect the
intertemporal time preferences held bv the government - as proxv for the
people - with respect to that objective. The market rate of interest, or the
rate of return on investment in the private sector, are not appropriate in this
context, tor the alternative uses of investment funds are already accounted for in
the estimation of the opportunitv cost of investment. If, in addition to the
proper use of social opportunity costs, the multiplicity of national objectives
are reflected in the quantitive calculations, it behooves the govermment to
undertake all projects for wnici tac net present value of (social) benefits is
positive, irrespc.’ive of the mapnitude of the benefit-cast ratio.

In conclusion, it is apparent that a comp lete evaluation of the Panagua
Project calls for a detailed application of social benefit-cost analysis which
goes well beyond the effort of Dr. Blancabeza. The principles and methodology .
of social benefit-cost analysis - touched on 1n the preceding paragraphs - are
explained at much ereater length in a separate manual, In the following part
of this report, an illustrative analysis will be carricd out to evaluate the

Panagua Project from the social point of view,




II. OBJECTIVES

The evaluation of a project according to social benefit-cost criteria
begins with the explicit statement of the relevant social objectives. With
reference to the Panagua Project, a variety of Galivian government objectives
were listed in Part 11 of the Project Report. hese objectives may be restated
as follows: 1) increased apgregate consumntion - the raising of the average
standard of living in Galivia as a wiole; 2) redistribution of income to the
region of Mendalva - the promotion of repional as opposed to national economic
welfare; 3) redistribution of income to small farmers - the distribution of
benefits to the greatest number of beneficlaries;; 4) the provision of new employment
opportunities; 5) the provision of basic social welfare facilities; and 6) the
reduction of pressures on the balance of payments,

The first three objectives are clearly quite distinct, and the net
contribution of the Project to each of them must be separately assessed. The
last three objectives may or mayenot be subsumed by the first. Thus more
emp loyment opportunities nay be desired nrimarily for the contribution that a
larger working force could make to national income and hence to consumption. Only
if additional employment is considered desirable for its own sake should it be
regarded as a separate objective. In the case of social welfare facilities,

a separate objective 1s involved only if the government wishes to give more
weight to such facilities than would the Galivian people in their capacity as
consumers. Finally, a separate objective of improvement in the balance of
payments is justified only if the government 's concern goes beyond the promotion
of aggregate consumption through an optimal policy of foreign trade. In all
likelihood, the last three items do not so much represent separable objectives

as observations on the inadequacy of market prices - the wage rate, the price
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of social services, and the forcign exchange rate - to reflect true social
benefits and costs with respect to the aggregate consumption objective. 'thus,
in the analysis to follow, explicit consideration wiii be iimited to the first
three stated objectives: agpregate consumption, repional (*lendalva) redistribution,
and group (smail farmer) redistribution,
The analysis proceeds by evaluatine separately the net contribution of
the Panagua Project to each of these three objectives, and subsequently
combining the contributions with weights reflecting the relative importance

attributed by the Galivian government to each objective.
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III. BASIC DATA REQUIREMENTS

The information base required for srcial benefit-cost analysis is substantially

greater than for the cruder methods of evaluation used in the Panagua Project
Report. On the one hand, more detail is required in the description of the
benefits and costs of a project, so that different items can be distinguished
according to the contributions that they make to different objectives, and
according to the need for adjustment of market prices. On the other hand,
additional information is required on the national level regarding the relative
weights given to alternative objectives, and regarding a number of parameters
used in the adjustment of market prices to reflect social opportunity costs.
This latter information is common to the evaluatinn of all nrojects, and must
be provided from above by government authorities.

A basic core of essential data on the nroject level was presented in
Tables 1-8 of the Panagua Project Report, although much of the detail was not
used in the earlier evaluations. These data have been recompiled and presented
in a more useful format in the accompanying Tables 14 through lz. Table 14
displays the costs of construction of the Project works, divided according to
year and type of input, but summed over all of the different elements of tne
works listed in Tables 1 and 2 of the Project Report. Table 15 presents a
parallel breakdown of the costs of operation and maintenance of the Project
works; these costs are assumed to remain constant throuchout the useful life
of the Project, Tlavles lo and 17 list the costs of agricultural production
borne by the cultivators and by the Ministry of Agriculture, respectively, and
also include yYearwise detail on input categories, Farmer costs - other tian

irrigation fees - rise in equal linear increments from one half to their full
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level by year 1lU; pgovernment costs show a different trend Finally, Tavlc lo
gives a similar picture of the time pattern of Project benefits. Agricultural
production rises with costs from year 5 to year 1l0; the forcgone bhenefits of
agricultural production prior to the Project :re constant throughout: and the
annual value of housing and social services also remains in constant proportion
to the corresponding original fixed investment.

In addition to the underlying figures described in the precedine pararravh,
each table also includes a regrouping of inputs and outputs according to the
resource category to which each belongs. A few of the benefit and cost flows
do not correspond to real resource flows, and these are separated out as cash
transfers,

In the analysis to follow, it will be necessary to distinguish between
imported and domestically supplied material inputs and between different types
of labor; it will also be necessary to distinguish export earnings from domestic
sales, Thus the resource categorigs, used for grouping the resource flows
are as follows: wunskilled labor, skilled labor, domestic inputs (output)
and foreign exchange inputs (output). Machinery and parts, iron and steel,
fuel, chemical fertilizers and pesticides are all currently imported into
Galivia - and it will be assumed (for convenience of computation) that they
continue to be imported throughout the life of the Project. All other material
imputs are produced domestically, On the benefit side, the tomato crop is
exported and earns foreign exchange, while all other crops are sold on the
domestic market, Skilled laborers - engineers, technicians, managers, etc. -
are already distinguished as such in the Project Report tables, For the
purpose of the analysis, semi-skilled machinery operators, and agricultural
extension workey will also be classified as skilled laborers., The remaining

labor inputs--including all farm laborers - are assumed to be unskilled.
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Table 1Y provides a comprehensive summary of all of the f lows brought
about by the Panazua Project which witl be required in the analysis to follow.
The benetit flows are measured by the sales value of agricultural output, and
the (imputed) value of housing and social services, each of uhich cormesponds
to a real benmefit to Galivia. [he cost flows are measured by the outlavs on
construct ion, operation and cultivation which correspond directlv to the use
of resources. lience land compensation, irrieation fees and rental and interest
payments are listed separately under cash transfers, Aericultural income
foregone was listed in Table 18 as a negative item under benefits, but it may
also be considered a proxy for the real cost of land usc, and it is thus
listed in Table 1Y as a positive item under costs. The value of each of the
principal benefit and cost flows is subdivided - vherever apnlicable - according
to the sharcs attributable to each of the resource catepories distinguished
in Tables 14 to 18. All of the values shown in Table 1 - like the ficures
in the earlier tables - are based on prevailing market prices. In the case of
imported inputs and exported output, the peseta vaiue is obtained bv applving
the official exchange rate (10 pesetas to a dollar) to the foreign currency
involved.

In addition to the project level data summarized in Table 19, values are
required for a set of paramcters which serve to place the Panagua Project in the
national context in which it must be evaluated. These parameters will be
defined as they are required in the measurement of bLenefits and costs, and in
the recounciliation of multiple objectives, during later stages of the analysis.
The actual values of the parameters, which are assumed to annly in the Galivian
context, will then be introduced as a basis for the final numerlcal benefit-cost

evaluation of the Project.




12
L]

IV. Tlit AGCRLGATE CONSUMPTION OLJECTIVE

A consumption benefit is defined as an increase in tne time strean of
consumption possibilities available to the pencficiary, and a consumption cost is
simply a corresponding decrcuse. Ihus when an indiviuual receives a net increase
of earunings of $1uU, his consumption benefit is equivaleut to the value of the
time stream of consumption flows that he may purchase for 5luu. 1f he spends
all of the money on consumption ~oods when he receives it, the consumntion
benefit is equal to $lou. LIf ne saves part of this sum, earns a return on
iis saving, and tnen spends the augnented remainder on consumption roods in a
later period, the value of the consumption benefit is the sum of tie value of
his immediate consumption expenditure and the discounted value of ais future
consumption. The contribution of a pyiven project to tne apgrecate consumption
objective is simply the unweighted sum of all consumption benefits to individuals
(including the government as representative of the community of individuals),
minus the unweighted sum of all corresponding consumption costs.

The evaluation of the net aguregate consumption benefits of the Panagua
Project is most clearly cuarried out in successive stases of approximation.

The first - and most straightforward - step is to assess the benefits and
costs under the assumption that market prices adequately represent social
opportunity costs - and hence, the ultimate consumntion benefits and costs
involved. On this basis, the consumption henefits of the Project include items
(1) and (2) in Table 1Y and tne consumption costs include items (3), (4), (5), (o)
and (7).

Items (1) and {2) correspond .c real gains for the Calivian economy as
a whole, which would not have come about in the absence of the Panagua Project.

Analogously, items (J3) through (b) represent payments for resources that could
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have been used elsewhere - were it not for the Project - and which therefore
measure the sacrifice of consumption possibilities that the Galivian economy
sustains because of the Project. Item (7) measures directly the consumption
sacrifice involved in giving up the previously farmed land to new mecthods of
cultivation. The last three items (&) to (1lU) do not enter into the ageregate
consumption calculations, for they represent pains to one aroup of pcople
which are exactly offset by losses to others, and hence have no net effect on
the apgregate welfare.

The market value of net aggrepate consumption benecfits in anv eiven vear
of the Project may thus be defined as follows:

[} MC = (1) + (2) = (3) = (4) = (5) = (o) = (7)

MC represents the first approximation to the net aggregate consumption
benefits of tue Panapua Project. The second approximation involves the
adjustment of the market prices of specific resources, whercver these prices
do not reflect the real contribution of the resources to the aggregate consumption
objective - i.e., their "social opportunity cost". As noted carlier, such
discrepancies can occur for a varietv of reasons and in a variety of ways.

In the evaluation of tihe Panagua Project, two major resources are singled out

for price adjustment: foreign exchange and unskilled labor. In addition, it

is observed that agricultural extension workers contribute more to national

output than is measured by their wage. It is tacitly assumed tnat all of the
remaining inputs and outputs of the Project are correctly priced by the connetitive
market mechanism - i.e., that theie is no rationing (at artificially low prices)

or unemployment (at artificially iigh prices) of any other factors, poods or

services,
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In tHhe case of foreign ewthange, it is noted that heavy pressure on the
Galivian balance of payments has resulted in strict quantitative import controls
and export subsidies to maintain the doliar value of the peseta. As a result, it
is clear to all concerned that a dollar of foreign exciiange is worth substantially
more than 1lU pesetas -~ its value at the official exchanpe rate. Under these
circumstances, it is essential that a quantitative assessment of the social
opportunity cost of foreign exchange be made by the central authorities and
used to price foreign exchange in the evaluation of individuadl pyojects. Sucn
a calculation can ouly be made on the basis of comprchensive information about
the economy-wide demand for imports and supply of exports, present and future,
taking into account the nature of the overall development strategv, the availability
of forelgm economic assistance, and world trade prospects in general. [t is
a difficult caiculation to make - particularlv in view of tne likelihood that
the social opportunity cost of foreisn exchange will chanpe over time - but {t
is important for some quantitative estimate to be made so long as the official
rate appears ‘lnappropriate, In the analysis to follow, the opportunity cost of
foreign exchange relative to its official market price will be denoted by
(1 + 2). 2 represents the foreign exchange premium, which is currently positive
in Galivia, but may declinc over time,

Thecase of unskilled labor in Galivia is opposite to tha' of forelign
exchange; where foreign exchange is effectively rationed at a price well below
its opportunity cost, unskilled labor is often found in surplus, and the market
wage may well exceed the opportunity cost of employinp additional workers. The
estimation of the opportunity cost of unskilled labor is more complex than for
foreign exchange, since different types of labor as well as the extent of
regional immobility of labor must be taken into account. The relevant opportunity

cost of unskilled labor for a given project will depend upon the nature of




the work to be done, the location of the project and the location of the
potential work force. To make an adequate assessment, information is required
both about the project itself and about the sunply of labor in the relevant
region, and in the country as a whole, The onportunity cost of unskilled
labor - relative to the going market wace - will be denoted by (1 +-X). A
represents the unskilled labor premium, which is likely to be negative in the
lendalvan region and especially insofar as the rurallv-oriented Panagua
Project is concerned,

Although skilled laborers in general are assumed to be fully employed in
Galivia at wages winich reflect their social opportunity cost, acricultural
extension workers in varticular are revarded as underpaid bv the Ministry of
Agriculture. The social value of an extension worker is measured by the
contribution his services make to agprecate consumntion benefits for Galivia,
via improved agricultural nroduction techniques. Since there is such a pressing
need in manv parts of tne countrvy for farmer instruction, tne marginal extension
worker is in a position to contribute much more than the waec he commands. In
parallel with @ and )\, X‘is defined as the social premium on the market
wage of an anricultural extension worker; xetq expected to remain positive in
Galivia for a considerable period of timc.

It is now possible to express the net aggrepate consumption benefits of
the Panapua Project = after incorporating the opportunity cost premiums -~ as
(21 SC= (1) +P(1=F) + (D) = (3) = h(3-1) -9 (3-F)

(&) - A(4-L) - @G-F) = (5) = N0>-LF) -

A(5-L") = @(5=F) = (6) = N(6=5) - §(b=F) - (7)
Rearranging the terms, equation 2 mav also be written as followus:
[2%] SC = MC +@QF VN
{2a] where F = (1-F) - (3-F) = (4=F) - (5=F) - (6-F)

(2b] L= o) = (4-L) = (5-L5) = (5-L")

{2¢] E = -(6-§)




The second approximation SC is obtained by adding three terms to the first
approximation M., Ther first term corrects MC for the cpportunity cost of
foreign exchanpe by multiplying the net foreign exchanpe comncnent F of benefits
and costs by the (positive) toreipgn exchauge premium Q . The sccond term
correctn MC ftor the opportunity cost of unskilled labor by multiplvinn the net
unskilled lavoer compenent L by tne (ucgative) laber premium x: and the tnirc
term vouvs tioe same for apricvltural extension workers with their (positive)
premium )f.

The tioird and tinal approximation to the nct agzpresate consumption pencfits
of the Panagpua Project takes into account tne adjustments necessary wvhen tae
socinl value of funds uevoted to investment exceeds tie social value of tic
same funds devoted teo consumption,  this possibility can and will arise when
the limitations of the CGalivian Government's fiscal and monetary powers prevent
it from bringiag about the rate of investment which - in its canaeity as repre-
sentative of the Galivian people - it deems ontinal for the country as a whole.
Typically, the Covernment will not be in a position to raise savings - and
investment - to the peint where the marginal rate of return on investment ()
is broupnt inte equality with the social rate of Jiscouat (1) which reflects
the intcrtemporal time preferences of the nation. Under these circumstances, it
can be shown that tne social value of investment exceeds the social valuc of
consumption, This pcint can be scen intuitively through the observation taat a
dollar invested in one vear becomes $(1 + ¥) in the following year. If the
S(1 + ¥) is consumed, the value of the consumption - discounted back to the
first vear at the rate i - remains greater than 1. tence, the ultimate consumption
benefits which flow from a dollar invested todav exceed a dollar's worth of

consumption todav,
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The opportunity cost of investment, p, is defined as the ratio of the social
value of investmeut to the social value of consumntion - where ‘social value”
is understood to mean the value of the relevant time stream of aeererate
consumption benefits discounted back to the nresent at the social rate of
discount. The value ot E can be determiued according to the following formuia:
{3 SONLY" i &

i-uv
where i and ¥ arc detined as abovc;‘}x is the economv-wide marginal rate of
re-investment of profits, expressed as a fraction cf total pretits: and all
three parameters ar. assumed to remain constant over time. Values for i, ¥ nn{};
must be determined by a central planning authority and used consistentlv for the
evaluation of all projects.

Once it is recognized that B does not equal 1, it becomes esseatial to
evaluate the net effect of the Project on the mix ot consumption and investment
in the economyv. To the extent that the Panacua Project result: in a net
increase of investment relative to consumption in anv siven vear. the corresponding
aggregate consumption benefits - evaluated at the relevant social rate of discount -
are increased above the level measured bv the second apnreximation $C.  In
order to evaluatc the net eftect of the Project on the rate of investment, it
is necessary to distinsuish all of the benefit and cost flows that make up SC
- as well as the accompanying cash transfers - accovding to the group which gains
or loses, and to estimate the respective marginal consumption aud saving
propensities of each group.

For this purpose, four broad croups of gainers and losers have bheen
distinguished with respect to the Panagua Project: farmers (F), unskilled

laborers (L), the Govermment (G) and the taxed public (T). G includes all
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distribution of these benefits and costs. llence, they too must be censidered
here in assessing the allocation of net benefits among the four groups F,
L, G and 1. Item (8) represents a gain to the landowners among F, and an equal
loss to G. Items (9) and (10) represent costs to F, and corresponding benefits
to G. Since these items enter both as benefits and costs, the sum total of
net benefits to the four groups remains equal to the total net benefits SC.

The distribution of second approximation net consumption benefits SC by

group can now be summarized as follows:

[4) sc = sc¥ + sc¥ + sc€ + scT
(ha]  SCF = () 4 @) - (5) = (6-8) - (1) + (B - () - (10) - N(5-LD) - ME(6-5)
(ab]  sct = = WN(OG-1) + (4-L) + (5-LD))
lhe] € = = (3=F) = (4) = (6-D) = (6-F) = (8) + (9) + (10) +
¢ L(-F) - (3-F) - (4-F) = (5-F) - (6-F)}
(4d] SC' = =(3-1) - (3-8) - (3-D)

where SCF, SCL, SCb and SCT represent the value of net consumption benefit

flowing to F, L, G and T, respectively. To arrive at the final social value of
net aggregate consumption benefits, C, it is necessary to correct SCF, SCL, SCG
and SCT according to the proportions in which each is divided between consumption
and investment. Thus if the average farmer saves a proportion d’Fof his marginal
gains, the social value of the net consumption benefits flowing to farmer is

(5a) F'=(oFp+1l- a 'y scf

Similarly, the social value of net consumption benefits flowing to unskilled

laborers, to the government, and to the taxed public, can be expressed

as follows:

B} L
(5b) e+~ o) sch
(5c] € eia®+1- o st
- T
{5d] Cr-[ch+l- a']SCT
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The values for the marginal rate of saving of each relevant sroup constitute
anotner body of data that cannot be determined at the project level, but which
must be provided from a central source.

We may now writc the third and final approximatton to the vaiue of net
agerepgate consumption benefits C to Galivia as a whole, in any riven vear, as
the sum of the social value of net benefits flowine to each Jdistinct groun:
(5] c=cFectecl st
Using equations 5a to 5d, equation 5 may be rewritten as follows:

(54} c=5c+ (-1 [&Tsch + olsch + a~Csc® + oTsct)
Thus the final approximation C is equal to the second approximation SC, corrected
by a term which multiplies the total marginal savings out of net project consumption

benefits by the excess of the social value of investment over the social value

of consumption (B - 1).




V. THE REGIONAL REDISTRIBUTION OBJECTIVE

The second national vbjective to be considered in the evalu~tion of the
Panagua Project is the objective of redistributing benefits to the relatively
underdeve loped Mendalvan recion of the country. It is now necessary to review
the benetits and costs of the Punagua Preject in order to assess their net
effect on tae welfare of Mendalva, Some of the benefit and cost flows shown
in 1able 19 are relevant to Mendalvan welfare, and others are not: those items
which are relevant mav affect the redistribution objcctive in a different way
than the aggrecate consumntion objective. !

The market walue of asricultural rroduction (1) clearly represents a

direct bencfit to Mendaiva, siuce the carnings flow to the farmers of the

region. Jhe estra value of the foreisn vxcnange component of (1-F), however,
does not result in a benefit for the recion since it is captured by the Galivian
Central Government. Clearly, the value of housing and soclal services (2)
is also included amonc the direct benefits to Mendalva.

Among the cost flows, only the agricultural production costs of the
farmers (95) and the net acricultural income foregone (7) represent losses to
Mendalva. Bui to the extent that farmer costs result in net gains to other
inhabitants of Hendalva, a comnensating benefit is involved. Pavments to the
government and payments for imported fuputs clearly go out of Mendalva and
represent pure losses to the repion. vayments for domestic innuts produced in
Mendalva - e.g. fouder and seeds - as well as wages pald (in cash or in kind)
to inhabitants of Mendalvn would appear not to represent net costs to the
region. This, however, requires more careful attention. When the farmer buys
fodder and seeds in Mendalva, the total supply of these materials available in the

region must be reduced, or the flow into the repion must be ingreased, or the
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production witiiin the region must be stepped up. wWiichever the case, there is
indeed a net cost to Mendalva unless etherwise ldle Mendalvan resources are put
to use. Thus the likelihood is that farmer payments for domestic materialtdo
represent costs to the region, iust as do pavment to the Government and for
imported inputs.

The situation iu regard to wage payments, on the other hand, is different,
When workers are put to work in Meunualva, tiere is no corresponsdine reduction

in the regional labour feorce, because it can safely be assumed that there will

be & corresponding marginal immigration of lavour iato tie recion, iavs it is
most likely tnat ~ in contrast to payments for material innuts - wage payneats
will remain within the region and result in venefits for inhabitants of ‘leadalva.

Accordingly, the wage component of farmer production costs, (d-LP) plus (w-LH),
must be added in as a compensating benetit to the revional cost of (). oy
the same token, the wage payments made by the ML.W.A. for the construction and
operation of the Project, and the payments made by the Mini-trv of Avricultume
to extension workers, also result 1in net bhenefits to Meundalva. These wanp
payments are made both to skilled and unskilled workers, and are covered bv
items (3-L), (3-S), (4=L), (4-5) and (6-3).

Just as the cash transfer items (8), (9) and (10) had to be taken iuto
account in evaluating the allocation of net benefits among oroups, so they
must be considered in assessing the distribution of net bencfits to the
Mendalvan region. Item (8) enters as s benefit to Mendalva, while items (Y)
and (10) clearly represent costs to the region. The total value of net angregate
consumption benefits redistributed to the Mendalvan region in any given vear can
now be expressed as follows:
(6] DR = (1) + (2) + (3-L) + (3-5) + (4-L) + (4-5) - (5) + (5-LF) +

-1 + (6-5) = (1) + (8) = (9) = (10)




Unlike the first approximation MC to net aggregate consumption benefits,
DRM does not have to be corrected for the social opportuniry costs of foreign
exchange, unskilled labour, and investmen: vis-A-vis consumption. What is ar
opportunity cost with respect to the aggregate consumption of the whole nation
{8 not necessarily an opportunity cost ‘or a particular region. Thus, although
Galivia as a whole foregoes bencfits equal to the opportunityv cost of foreign
exchange when imported inputs are used in the Panagua Project, the loss of
benefits to the Mendalvan farmer when he pays for imported fertilizers is simply
the market cost which he gives up. The loss due to the extra social value of the
foreign exchange used is spread over the whole country, and its effect on
Mendalva can be regarded as negligible. For similar reasons, the benefits to
fendalva of employing unskilled labour avenot limited to the excess of the market
wage over the amount actually necessaryv to attract the labour; the latter
represents a cost to the nation as a whole, but not to the Mendalvan recion.
Finally, if investment is valued higher than the equivalent current consumption
in calculating aggregate consumption benefits, this 1is because the increased
consumption jslow provided by investment is a sain to the nation as a whole.
The fraction of the gain which reaches Mendalva may for practical purposes be
ignored.

There does remain, nhowever, one important adjustment of DRM which must
be made to assess the total net consumption benefits distributed to Mendalva
by the Project. Whether the direct benefits measured by DRM are consumed or
invested, a vart of them will be respent within the Mendalvan region and - to
the extent that theyv result in a net transfer of wape and profit earnings from
elsewhere in Galivia to Mendalva, or activate otherwise idle Mendalvan resources -

they will result in a new round of benefits to the region. Such a chain of
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indirect benefits can in principle continue indefinitely, with the benefits on
each successive round progressively declining. \§ Xrepresents the proportion of
marpinal benefits to Mendalvans which - when respent - results in additional
benefits to the region, then the total direct and indirect value of net regional
consumption benefits in a given vear is eiven by:

(71 ’MapRt e 4+ 24 Y3t

DRM

1
(—
DR™ + (1—;_‘7-) DR

The expression (if:x%f—d is thus the ratio of indirect to direct regional

benefits, The value of }( is another item of information that must be provided

from above the project level iu order to evaluate the Panagua Project. (In
deriving the formula given in equation 7, the time element involved in the
indirect benefits has been tacitly iznored; successive rounds arc assumed to
occur quickly enough so that the value of benefits in later rounds does not

decrease significantly because of the passage of time.)




VI. THL GROUP RLDISTRLSUTIO:H OnJECILVE

The tuird national objective to ve considercd in the evaluation of tie
Panagua Project is the objective of redistributing benefits to small farmers.
In principle, redistribution objectives could be fornnulated with respect to
every group of people in the country, and different weinats = positive or
nepative - could be attached to the vclfare of cach, so as to correct for the
unweighted addition of benefits to all Galivians which 1s reasured bv the aspregate
consumption objective. In practice, however, it is onlv reasconable to restrict
the dif ferentiation of benefits by grouns to major cases where the Covernment
feels that there is an important national interest to he served by redistribution
of general welfare. Such a case in Galivia is presented by the small farmers,
whose contribution to the successful strugele for indenendence has brousht
little economic reward in most parts of the countryv.

In order to evaluate the net effect of the Panagua Project on the welfare
of small farmers, it is necessary to compare their economic position before and
after the construction of the Project. As shown in Tatle 3 of the Project
Report, there are at present 1907 small farm units (defined as holdings of less
than 10 hectares) in the Secotuan valley area, and this number will rise to
3,579 when the Project is completed, Not all of the 3,379, however, belong to
tne original class of small farmers, since some of these lU-hectare units are
to be formed by paring down larger holdings of the farmers who own land in the
irrigated area. Apart from the 1,907 small units, there are at present 173
units in excess of 10 hectares. Of these, 134 are expected to remain in excess
of 10 hectares, and the remaining 39 will be cut down to 10 hectares. Thus, of
the total of 3,579 l0-hectare units to be located on the irrigated land, 1,907

will belong to the original small holders, 1,633 will belong to small farmers




relocated from the surrounding area, and 39 will belong to farmers with previously

larger holdings.

According to Table 3, the 1,907 small farmers cultivate at present 42.9%
of the land area to be taken over by the Project. It will be assumed that they
earn likewise 42,9/ of the annual net agricultural income resulting from current
cultivation. No figures are available on the current earninps of the 1,633 small
farmers to be relocated from adjacent areas, but it mav be reasonable to assume
that their holdings are so small and the land so marpinal that their sacrifice
of current farm income in negligible. Thus the net agricultural income iforegone
by small farmers because of the Project may be estimated as .429 (7), where
(7) refers to the total value of net agricultural income foregone as given in
Table 1Y.

After the Panacua Project is underway, the 3,540 small farmers will hold
35,400 of the 40,000 cultivatedhhectares, or 38.5% of the total cultivated area.
As before, it may be assumed that they receive the same percentage of the total
market value of agricultural production and incur the same percentage of
cultivating costs, so that their net farm earnings amount to .885 [(1) -

(5) - (9) - (10)]. The same percentage of imputed family wages also accrues

to the small farmers as a group: .885 (5-LF). With respect to the housing and

social service benefits (2), it is more appropriate to assume that they will
be enjoyed by small farmers according to their fraction in numbers rather
than in acreage. Thus the relevant value of benefits becomes 354073713 (2) =
954 (2). Finally, it is clear that the gains from land compensation (8)

go to large rather than small farmers, and must not be included among small

farmer benefits.
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The total value of net consumption benefits provided by the Panagua

Project to small farmers can now be expressed as

] RS = Lues (1) - (5) + (5-LF) = (9) - (1)) + 954 (2) - 429 (D)
For reasons analogous to taose given in analyzing the regional redistribution
benefits, there is no need to correc” RSF for the failure of market prices to
reflect social opportunity costs; sucn correc.ions are relevant only to the
aggregate consumption objective. In the case of small farmer benefits, there
is also no reason to consider indirect henefits of the kind included with the
calculation of regional benefits, since the expenditures of small farmers are

very unlikely to return additional benefits in successive rounds of spending.




VII. TIE EVALUATION OF THE PROJLCT

In the course of the three previous Parts IV, V and VI, dealing with the
three principal objectives of the Galivian Government vis-a-vis the Panaspua
Project, a variety of parameters were defined for which values are required
to evaluate the Project. In principle, each of these parameters is a function

of time, and the appropriate values may therefore change according to the year

in which the benefits and costs are being measured. To simplify tihe computations,

however, it will be assumed for the purposes of illustration that the value
of each parameter remains constant over the entire lifetime of the Project.
In the accompanying Table 20, each parameter is listed with the corresponding
numerical value that is assumed to be appropriate to the Galivian economy and
- where applicable - to the circumstances of the Panagua Project.

Foreign exchange is assumed to be worth twice its value at the official
exchange rate ( (P = +1.0). GCiven the rural setting of the Panagua Project,
the nature of the work - farming and construction- and the relative over-
population and backwardness of the Mendalvan region, it may not be unreasonable
to regard the opportunity cost of unskilled labor as equal to zero ( )- -1.0).
In contrast, the opportunity cost of agricultural extension workers is assumed
to be twice the market wage ( )\E = +1,0),

The social rate of discount used by the Galivian Goveranment, which is
meant to reflect the collective preference of the nation for present over
future consumption, is assumed to be 10% (i = 0.10). GCiven a marginal rate of
return of 15% on private sector investment (v = 0.15) and a rate of re-investment
of profits of 50% (a= 0.50), the social value of investment relative to
consumption can be derived from equation 3. It turns out that investment

brings future consumption benefits worth three times present consumption (p = 3).




As for propensities to save (resulting in investment), farmers are assumed to

congume 80% of their earnings ( G‘F = 0.2), while unskilled laborers consume
all oF their wages ( Q‘L = 0.0). The Galivian Government - in view of the high
value of investment - is ready to devote all available funds to that purpose
( 5‘6 = 1,0). The marginal propensity to save of the taxed public depends on
who pays for marginal increases in taxation. It is likely that corporations
and high income brackets will be most affected, 3o that the corresponding
marginal propensity to save is very high ( Gﬂ‘e 0.8). Finallv, the
marginal propensity to respend within Mendalva is assumed to be 20% ( Y’- 0.2).
Given the values of the parameters 1 to 9 in Table 20. and given all of
the relevant flows over time ia Table 19, it is now possible to calculate the
contributions made by the Panapua Project to each of the tnree objectives, in
each year of the Project, by substitutineg into the appropriate eauations
derived in Parts 1V, V and VI. In order to calculate the total contribution
to each oblect.ive, all that is needed in addition is a set of weights to put
the contributions in different vears on a comparable basis. Again, in the
interest of simplifying the calculations, it will be assumed that the rate of
discount applied to each objective is constant over time, and that these
three rates of discount are equal to one another and thercefore equal to the
social rate of discount i (whicn is defined as the rate of discount aprlied
to tne aggregate consumption objective).
Since all the relevant parameters are assumed to be constant, it is not
necesrary to make separate calculations for each year of the Project. Instead,
all of the time flows in Tavle 19 can be converted into tueir equivalent present

values by discounting back to year U at the common rate of discount of 104,

and the present values of each flow item can then be substituted into the




equations given earlier to compute the total contribution of the Project to

the different objectives. Table 21 lists the present value in year 0O of each of

the flows of Table 19, discounted at alternative rates of 5, 7&% and 10%.

Using the values discounted at lUs, the¢ results are obtained as shown in Table 22.
The present value of net aggregate consumntion benefits is shown 1in successive

stages of approximation. Using market prices, the present value MC turns

out to be positive but comparatively low, at a level of 3Y.3 million pesetas.

This figure corresponds very closely to the value computed bv Dr. Blancabeza

in Part VII of the Project Report. Using also a 10/ rate of discount, Or.

Blancabeza arrived at a figure of 35.2 million pesetas, wiich he labelled the

net present value of the Project as a whole, The slight aifference between

the two figures is due to the fact that Dr. Blancabeza (incorrectly) included

compensation payments to landowners - with a present value of 4.1 million

pesetas - as an element of construction costs. ,
The second approximation SC supgests a substantially greater Project

contribution to the aggregate consumption objective. The (positive) foreien

exchange and extension worker premiums - applied to negative net benefits - L

serve to reduce the value given by MC, but the (negative) unskilled labor

premium - applied to the total market wage bill of unskilled labor - raises

the value of net benefits by a much greater amount. The 284.3 million pesetas

originally charged to the Project as unskilled labor costs are replaced by

the corresponding social opportunity cost of zero, and SC becomes equal to

233.9 million pesetas.
The final approxjmation C, however, indicates that the Panagua Project

actually makes a decidedly negative contribution to the aggregate consumption

objective. This is due to the high social value of investment relative to

consumption (p = 3), and to the unfavorable overall effect of the Project on the
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rate of investment elsewhere in the Galivian economy. The two groups with

the highest propensity to invest - the Galivian Government and the (marginally)
taxed public - suffer net losses on account of the Project. Funds raised to
finance the Project carry a high opportunity cost, for they would largely

nave been invested on alternative projects. On the other hand, the chief
beneficiaries of the Project - the farmers and unskilled laborers - tend to
consume most of their benefits and add little to investment in the economy.

The result is that - when all things are considered - the net aggregate consumption
benefits of the Paragua Project amount to minus 196,4 million pesetas.

As against thi: negative contribution to apgrepate consumption, the
Project does make su‘stantially positive contributions to both redistribution
objectives. The Mendalvan region and the small farmers of the Secotuan valley
do not pay the high price of drawing funds awvay from investment elsewhere
in Galivia, but they do reap most of the henefits of the Panapua investment
itseif. According to Table 22, the nresent value of net penefits - direct and
indirect - to Mendalva is equal to 555.1 million pcsetas, and the corresponding
figure for the small farmers is 374.1 million pesetas, It is clear that on
agprepate consumption grounds aloune, tie Panagua Project is not justified. It
is worth undertaking only ii the Galivian Government places a sufficient welght
on redistribution of welfare to the Mendalvan region and for tie small farmers
so that the combined net present value of all bLenefits is positive.

The weignt’s ‘to be placed on separate objectives represent the last anu most
crucial set of data that must be supplied by the Central Governrent in order
for projects to be evaluated on a consistent and meaningful basis. 1n order to
decide whetier or not to undertake tne Panagua Project as it has been presented

in the Project Report, tue Galivian Goverument must quantify tue importance it
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attaches to objectives othier than aggrepate consumntion. for the nurposes of
the analysis, it will be assumed - as indicated in Table 2J - that the Government
places an extra weigut of U,25 on benefits to Mendalva, and U.)) on benefits
to small farmers, relative to the weicit it gives Lo avpregate consemntion
benefits for tlie nation as a waole,

The net present value V of rhe Panavua Project with respect to all of tne
major national objectives is expressed - in terms of awerecate consumption - o

(9] Ve 0SC+ oMYt oM RS

Substituting in the corresponding values from Tables 20 ana 22, the tollowing
result 1is obtained: V = 204,44 million pesetas
Thus the positive redistributional bhenefits outweish the necative arreate
consumption benefits and - in the last analysis = tuhe Panawvua rojuct appears

to be worth undertaking,




Viltl. A FEW QUALTFICATTONS

The evaluation garried out in Part VII was designed to answer a yes-or-no
aquestion:  Should tue Panapuan Project be undertaken or not? This anproach is
valid ouly if there are no specific variants, or wutually exclusive alternatives,
to the Preoject as formulated in the Renort. In this event, the only relevant
alternative to the Project is the peneral alternative of fnvesting the same
funds elscwhere in the cconomv, and this has been taken into account in the
analysis, 1f, however, there exists the possibility of varving or replacing
the Project with an otherwise excluded alternative, it is necessary to inquire
into the possibility of obtaining additional net benefits. Thus, even though
tihe Panagua Project in its nresent form vields a significantly positive net
present value, it should not be undertaken {f it prevents the undertakine of
an a'ternative project with an even areater overall net nresent value. Such
a possibility might arise in a number of wavs.

First of all, it might well be possible tc make marginal adjustments in
the method of construction or operation of the Project, or on the related
agricultural production program, which would result in a higher net present value
than vielded by the Project in its proposed form. Unless the engineers who
destened, and the officiils who formulated, the Project were continuously
aware of the appropriate methods for evaluating alternative possibilities, it
is mere than likely that there is still scope for improvement when the Project
reaches the decision-makers. To anticipate this likelihood, it would be useful
for the Project to be presented not as a sinele package, but as a manageable
arrav of alternatives from amony which the decision-makers could choose the most
favourable accordine to the accepted method of evaluation. In any case, it would
e aecessary te ask whether adjustments in the nature or scope of the Panagua

Project could raise its nct present value.




An additional - and potentially important - adjustment of the Project

concerns neither its nature nor its scope, hut its timing. If the Panagua
Project is begun in 1967, this excludes the possibility of starting it at any
later date. Provided all benefits and costs are dependent only on the age of the
Project itself, it would clearly be worth undertaking right away or not at all -
for the longer it is put off, the lower the discounted present value of the

net benefits. However, if some of the benefits or costs are affected by the
calendar date on which they occur, and if net benefits are cxpected to increase
with time, tien a hipher present value may be realized if the Project is delayed.
'his alternative must also be consldered when evaluating the Project.

Apart from asking about possible adjustments of the Panapua Project itself,
the decision-makers must compare the Panagua Project with wholly different
projects that are excluded bv {t. I1f, for example, there is sn alternat ive use
for the water resources ot the Rio Casqueya, such a possibility wust be explored
before it is pre-empted by the "anacua Project. Similarly, if there are
alternative ways of supplying the Secotuan vallev with irrigation water -

e.g., via a network of tube welis - this possibility must also be compared with
the Panagua Project in terms of its net contribution to national ohjectives.

In sum, the positive net present value V of 2V4.4 million pesetas obtained
in the evaluation of the lanagua "roject indicates that there is a national
gain of at least tirat amount to be realized by undertaking a water resource
project in the Rio Casqueva - Secotuan valley area., Sut until all of the relevant
alternatives have been explored, it cannot be concluded tnat the Panagua
Project should be undertaken in the precise forn in which it was originally

proposed,




IX. ALTLRINC Tiit AGRICULTURAL PROGRAM

As stressed in Part VIIT, it is important to consider various alternative
possibilities bheforc goinp ahead with the Panagua Project as proposed. In
this part, the effect of altering tne suggested apricultural program by changing
the pattern of land ownership and cron distribution will be considered. The pattern
of land ownersuip proposed in the Project Report is eharacterized by a vast
number of small lu-uectare holdinus covering almost 90% of the irrigated land,
and the remaining 10. is divided among holdiunes no greater than 50 acres (see Table
3.) The crop distribution correspondine to this system ot land tenure emphasizes
diveesity and self-sufficiency, and includes both low and high vrofit yvielding
crops 1n roushly ecual measurc (see Table 4).

To study the ranne of alternatives, it will now be hypothesized that the
4U,100 hecrares ot newly irripated land are divided into 4uUU larpe holdines of
100 hectares cach. On such large holdings, it 1s presumed that a greater
proportion of tue land can be devoted to the cultivation of the commerclally
most profitable crops. Table 23 presents fipures for an alternative distribution
of crops bared on luli-nectare holdings, consistent with the constraints imposed
by the availability of irrigation water and the requirements of on-farm
cousumption., A comparision of Table 23 with Table 4 of the Project Report shows
that the production of high-vielding tomatoes has been stepped up the most
radically. tore acrease is also devoted to corn, alfalfa, soybeans and
vegetables, while the cultivation of low-vielding beans, sesame and wheat has
been cut to a4 minimum,

As u result of tne cnanpes in cropning pattern, the total value of annual
agricultural production is almost doubled - from 131.6U to 252.56 million

pesetas = wiile the total annual farmer costs (exclusive of {rrigation fees)
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are also doubled - from 58,20 to 116.48 million pesetas - and the surplus

rises from 73,40 to 136.U8 million pesetas. As before, it will be assumed

that in the initial years 5 to 1) the annual value of agricultural production
and costs rises from one half to its full level in equal linear increments,
Government supplied farm equipment and agricultural credit are assumed to rise
in the same proportion as farmer costs, but irvigation fees remain as before -
since there has been no cihange in the costs of construction or cperation of the
Project works, It will also be assumed that only half as many extension workers
are required as before, The change in cropping pattern is wuch more drastic
and calls for a more intensive education in new techniques; but tlere are now
many fewer farmers to teaca, and this allows for a considerat le saving.

The evaluation of the Project in the lipht of the revisced agricultursl
program may now proceed by comparison with the earlier computations. Table 24
lists the year U present values, under the new assumptions, of each ot tie
benefit, cost and transfer flows distineuished iIn Table 1), discounted at alter-
native rates of 5«4, 7&4 and 10». The flows whose values differ from the
corresponding figures in Table 21 are identified by an asterisk in Table 24,
The market value of the crops (2) is raised by a factor of 1.919, wiile the
foreign exchange component (1-F) due to the tomato exports is raised bv a
factor of 5.0 The domestic currencv component ( 4 -0 ) simply represeats the
difference between the two. Neither thc costs ol construction (3) or operation
(4) of the Project works, nor the asricultdral income foregone by farmers (7),
the land compernsation payments (%) or tie irrigation feers (9), are affected
by the changed agricultural program. All of the other items under (%), (v) and
(10) - which relate to the costs of agricultural production - are increased in
the same proportion 2,001, with the exception of the extension worker costs

(6-S) that are cut in half.




Table 25 lists the numerical results obtained under the new assumptions
for the overall net present value V of the Project, the net contribufion
obtained with respect to each major objective C, RM and RSF, and tae various
approximations and component clements of C. The values with respect to the
aggregate consumption and regional redistribution cbjectives were calculated
on the basis of the formulas derived earlier in Parts IV and V. The value for
RSF is based on the corresponding formula 8 derived in Part VI, except that
the relevant smail farmer percentages of 83.95. and 95.4/ are reduced to zero
under the new program.

1t is clear from the results that the overall net present value of the
Project with the new program greatly exceeds its value as originally proposed.
Thus if this alternative is really open te the Government, 'nd {f the Government
stands by the relative weiphts it has pivan to the separate national objectives,
then it should reformulate the agricultural proeram of the Project.

1t is quite concelvable, however, that thce Government cannot afford for
political reasons to turn all of the newly irrigated farm land over to a few
cultivators with luU acres each. Among other things, this would invelve the
ejection of a majority of the small farmers who currently hold land in the
affected area. In the interests of political realism - if not elementary social
justice - the Government's interest i1 larpe farm units may have to be confined
to the surplus arca remaining after all of the original land holders have been
provided with a share of the newly irrigated land. Under these circumstances,

the following distribution of land holdings might be envisaged:

- . , : y AVERAGE
Size of holding AREA (l1a) i Farmers (no) A Holding (No)
less than 10U HA 19901 49.9 1907 86,5 10.5
10 to 100 Ha 8724 21,4 135 6.3 64.5
More than 10U Ha 11315 28.3 113 5.2 100.1 }

TOTAL 40000 2155 18.7
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As can be seen by comparision with Table 3 of the Project Revnort, this
distribution assures to all of the farmers holdlng less than 1uy hectares of
land the same area that theyv held prior to irriration, and it breaks up the
remaining parcels of greater than 1lUU hectares into equal 11U pectare units.

(100 hectares may be regarded as the maximum irrigated land altowsed bv law to

a single farming unit)., Under this system of tenure, the 1997 small farmers
may be assumed to cultivate their 49.Y, of the level accordin. to the croppan
pattern envisaged under the first (small-urit) apricultural propram, and the
remaining 248 larger land-holders may be assumed to cultivate their vl ot
the land according to the sccond (large-unit) agricultural progras.

The effect of such a compromise on the net present value of the Project
is very easy to calculate: it amounts in every respect to an almest i split
between the outcomes of the two polar cases. lgnoring the minor ditfferences
due to the fact that the original program included a few medinm-sized holaings
in addition to the small farm units, the results can be suumarirzed oas follows
(assuming the same values as before for the key parapofers):

C =+ 1061.3 million pesetas

RM = +1170.7 million pesetas

RSF- + 186,00 million pesetas

V =+ 1447,0 million pesetas

The net present value V of the Project is now reduced to 1447 million pesetas,

but it of course still exceeds the oripinal value of 204.4 milliou by a cubstantial
margin and indicates that the Government ought to revisa the agricultural

program insofar as possible to create large farmine units. The net reduction

in present value of 1242.6 million nesetas, which is caused by the necd to maintain
the land ownership of existing farmers with units less than 10U hectares, is a

measure of the value of this politico-social constraint, and the importance which

is attached to it (if it is respected) by the Galivlan Government.
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Tee rroject cvaluators way now sav to the responsinle decision-makers that

piven their rreferences as exarensee by the relative weiehts wnich theyv attached
to differeat uctional onjectives - the Panacua Project is worth w..crtakine, and
the surnlus area contained in existine holdin:s of ereater than 101} hectares
cnould be gistributed in laree holdinss of 190 heectares caca, rather than in
small units of JU hectares.  Uf, when contronted with the conseauences of their
own quantificd preferences, the decision rakers object that thev would actually
prefer the small holding prourar, becanse othivrwise a yreat number of small
tarmers would not be benefitcd, then this is an indication that the weights which
they oriviunally ennuciated do not actuallv reflect their desires. Under these
{ circumstances, thev woulu e revealine that they actually place a much hisher

weight on redistribution to small farmers than the orisginal nremium of 0.,5.

The ranwue of valueo for the weight on small farmer benefits which would
justify the oripinal rather than the alternative propram may be caiculated %
from the following equation:

X 1 r.* S %
4 0.25 RS+ xk°F = ¢ 0025 R 4 x 15F

| SF
where C, R and R F refer to the net present value of benefits under the original
program, the corresponding starred variables refer to the benefits under the

alternative program, and x is tue weigiit on small farmer benefits which would

just cause the programs to break eveu, substituting the appropriate values, we have

“196.4 + 213.8 + 374,101 (x) = 161,34+ 292.7 + 136.0 (%) v
188.1 (x) = 1336.b6
(x) = 7.1

Thus if the Calivian Covernment decision-makers really prefer the small-holding

to the larce-holding alternative, the implication is that they ittach a premium

of at least 7.1 to net benefits flowing to small farmers.
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TABLE I

All figures in million m!G&M.)

Basic Habilitation Works

Panagua Dam

hain Canals
Distribution System
Drainage System

Roadways
Land Ciearing

Social Improvement Works

Housing for farmers
Basic rural utilities
Urban Center

others

Compensation

TOTAL

140
137
51
g
10
30

14
1.2

| Total | Year 1]

L2
22

6l

| Year 2 { Year 3 |

42 56
28 69
- 16
- 20
- 3
- 3
- 7
- 7

5 7

5 -
80 188

18
35
51

27

152

65,
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‘TABLE 2

PERCENTAGE DISTRIBUTION OF PROJECT CAPITAL
COSTS BY RESVWRCE CATEGURY

Mach= Skilled | Unskilled Iron & Other
jnery _Labor Jabor ement Steel haterials |
BASIC HABILITATION WORKS ;
Fanagua D-m 50 10 30 3 , - 7
Main Canals 25 10 35 15 5 10
Distribution System 20 10 45 10 ! 3 12
y !
Drainage System b5 10 4O - ; - 5
Roadways 35 10 35 5 | 2 13
land Clearing L5 10 45 - ; - -
SV IhPRO VERISNT WORKS ;
Housing for farmers - 5 65 10 i - 20
Basic rural utilities 15 15 40 5 5 20
Urban center 10 10 50 5 5 20
OTHERS
Compensation - - - - 4 - -
b
PERCE UWN COF nACHINERY COSTS

Depreciation on Equipment: 308
Semi-skilled operating labor: 20%
Fuels, oils, grease, etc,: 25%

Spare parts, components,
miscellaneous items: 25%
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TABLE 3
N D 5 IN The P ) G,
Average
Size ot Holding ea (Ha A Fapmers (19,) % .
NoW
less than 10 ha, 19,961 42,9 1,907 91.7 10.5
10 to i0C ha. 8,724 18.8 135 6.5 64.5
More than 100 ha, 17,791 38.3 38 1.8 468.0
TOTAL 46,476 2,080 22.3
WLTH PROJECT
10 ha. 35,790 89.5 3,519 96.4 10.0
1u to 5C ha. 4,210 10.5 134 3.5 3l.4
TOTAL 40,000 3,713 10.8




TABLE 4

P NT FUTURE P _DISTRIBUTION AND iR

(1) (2) (3)=(1).(2) (&) (5)=(3).(4) (6)=(5)/(1)
Produc- Value of Unit Value of
Crop Area Yield tion Price Production Production
(Ha,) (Ton/Ha.) (Ton) (Ps/Ton) (Ps 107) (Ps/Ha.)
FRESENT
Beans 300 0.72 26 910 196 657
Corn 600  1.27 762 600 456 762
Sesame 400 0,60 240 1,270 305 763
Sorghum 150 1,62 243 380 93 620
TOTAL 1,450 1,050 126
FTVRE
Beans 2,000 1.32 2,600 1,310 3,460 1,730
Corn 4,000 3.30 13,200 780 10,300 2,580
Sesane 4,000 1,10 4,400 1,450 6,400 1,600
Sorghum 3,000 3.53 10,590 540 5,720 1,910
Alfalfa 4,000 11,00 44,000 330 14,520 3,630
Safflower 3,000 2,20 6,600 940 6,200 2,070
Soybeans 9,000 2,20 19,800 1,370 27,140 3,010
Tomatoes 2,000 11.00 22,000 1,450 32,000 16,000
Vegetables 2,000 7,400 3,700
Wheat 4,000  3.30 13,200 580 7,660 1,920
Other crops 3,000 10,800 3,600
TOTAL 40,000 131,600 3,290

'Ofricial Peseta Equivalent of Dollar Export Price




TABLE 5
PRESENT AMD FUTURE F LR CC uF CULTIV
(1) (2) (3)=(1).(2) (4) (5)=(4)=(3) (6)=(5)/(1)
Unit Value of Unit
Crop Area Cost Cost Produgs Surplys Surplus
(Ps/ka.)  (Ps 10°) (ps 10°) (Ps 10°)  (Ps/Ha.)
PRESENT
Beans 300 285 85 196 112 37
Corn 600 268 160 456 298 497
Sesame 400 237 95 305 21 522
Sorghum 150 196 30 93 6l 427
TOTAL 1,450 256 370 1,050 680 470
FUTURE
Beans 2,000 1,250 2,500 3,460 960 L8O
Corn 4,000 800 3,200 1,030 7,100 1,780
Sesame 4,000 1,040 4,160 6,400 2,240 560
Sorghum 3,000 730 2,190 5,720 3,53C 1,180
Alfalfa 4,000 1,870 7,480 14,520 7,040 1,760
Safflower 3,000 890 2,670 6,200 3,530 1,180
Soybeans 9,000 1,040 9,360 2,744 1,778 1,970
Tomatoes 2,000 8,000 16,000 32,000 16,00 8,000
Vegetables 2,000 1,600 3,200 7,400 4,200 2,100
theat 4,000 960 3,840 7,660 3,820 960
Other annual
crop 3,000 1,200 3,600 10,800 7,200 2,400
TOTAL 40,000 1,450 58,200 131,600 73,400 1,840
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1.
2,
3.
be

5.
6,
Te
8.
e

FARMER CUSTS UF QU

Family (unskilled) labor
Hired labor
Machinery and equipment and spare parts

fuel and grease requirements for
machinery

Chamical fertilizers
Pesticides, fungicides, etc.
Seeds

Animai labor (fodder)
Interest on credit

304
10%
158"

5%

18%

5%

5%

10%
k3.

2%

100%

*charges for rental paid to Ministry of Agriculture

e
Charges for credit paid to Ministry of Agriculture




' TABLE 7
Total cost Ps. 4.0 million/year
of which
Skilled labor 20%
Unskilled labor 0%
Machinery 15%
Conont 705’
Other materials 17.5%

(*$ breakdown same as shown in Table 2)




Teble 8
v NTST OF «aGHICULTUS, PROGRANVI. 4 COLDS

(a1l figures in millicn pesetzs)

Ferm acricul tural

lesrs Total Muchinery Agriculturel Aix‘s;r;;on

and. Credit LT

squiprent Jervice
5 40.5 20,0 Te5 3.0
6 10.5 6.C 1.5 3,0
1 10,5 6.0 1.5 3,0
8 1C.5 6.0 1.5 3.0
9 10.5 6.0 1.5 3.0
1C 10.5 6.0 1.5 3.C

11-54 606 600 - 006
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Table 9

IY ACCOUNT

(all figures in million pesstes)

Yecuras 1 2 3 4 oS=24 25-34 35-54
PAYILILTS
Constrm.ction costs 64.0 80,0 188,0 152.C - - -
Cperating costs - - - - 4.0 4.0 4.0
World Bank loan - - - - 14,5 - -
Tre.sury loan - - - - 2¢.2 22,2 -
TOTAL 64.0 80,0 188.0 152.0 39.7 2642 4,0
BRCEIPTS
Wor2d Bank loan 2203 24.5 5400 42.4 - - -
Treesury loan 41.7 5505 13,0 109.6 - - -
Irrigation Fees - - - - 20.0 20,0 20,0
TOTAL 6440 80,0 188.0 152,0 20,0 20.C 20,0
KT CAE INRLOV - - - - AT ~6.2 +16.0




The

Inble 10

MINISTRY OF AusICULTURL ACCOUNT

(#1l figures in miliion pesstas)

YisARS s 5 6 7 8 9 10 11-54

YaYMANT S

Farmm &[uipment 30,00 6,00 6,00 £,00 €.0C 6,00 6.00

Working Capital 7.50 1.50 1,50 1.50 1.50 1.50 -

Zxtencion Workers 3,00 3,00 3,00 3.00 3.00 3,00 0.60
TOTAL 40,50 10,50 10,50 10.50 10,50 10450 6460

y

RECAIPTS

Rental & interest on aquipment 4.36 5023 6410 6.97 7.85 8,73 8.73

Interest on Credit 0.56 0.70 C.81 0.93 1.04 1.16 1.16

TOTAL 4.94 593 6.91 T.90 8.8¢ c.8% 9.89

"359 56 “0 57 '3059 "2o60 -1, 61 -0, 61 *3029




75.

Table 11
F. ACCOUNT
(adl fisures in million pesetus)
]
YBARS 1 5 6 7 8 9 10-54
) PAYMNTS
Irrigation Fees 20,00 20,00 20,00 2C.00 22,00 20,90
Rental & Interest on &Lquipment 4.36 5423 £.10 597 7.85 Be73
Interest on Credit 0.58 C.7G ¢.81 093 1.4 1.16
Other Qultivation Costs 24.16 28,99 33483 38406 43.49 48.31
! TOTAL 49,10 54.92 6C.74 60456 72,38 76,20
ERLARTS
; Value of Agr. Production 65.80 78.96 07,12 105,28  118.44 131.60

NAT CASH INFLOW 16,70 24.04 31,38 38,72  46.06 53,40

[N— — U
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CONSTRUCTION LOSTH BY YuAd aND INPUT CALsGORY

(all fidpures in millisn pesetw-s)

Rable 14

78.

{wAHG Y 1 2 3 4 TOTAL
LNPUTD
wachinery 2645 285 ©leb 5Ce1 166.7
Jepraciratinn H,U 8.6 18.5 15.0 501
Lrnour 503 5.7 12.3. 10.1 3504
C! Fuel 6eb 701 15.4 12.5 41.0
garts 606 7.1 15.4 1205 41.b
Jkilled Labour 6ed Te5 18,8 15.2 47.9
Unskiiled Lsabour 20,3 2449 69.4 64.4 179.0
cement 4.5 507 16.2 706 53.0
Iron and 3teel 1.1 1.7 44 Py 9.9
vthar ;'l«'itﬂrialﬂ Soﬂ bo7 1505 ldo_} 42.5
Compensation for Land - e 0 - - £,0
VOTal 6400 80, U 183.0 152,0 484.0
Ruoollnvy Vo
Unskilled Laopour 203 24.9 69.4 od.4 179.0
JKilled L: vour 11.7 1_5.2 31.1 2505 dlo}
Domestic i te "ialse 9.7 12.4 33.5 19.9 71545
Foreisn aXnnarye 2263 24.5 5440 42.4 143.2
Ghod D J.\hl“&}‘_‘._)_’
Cenpens-tion to Landowners - 50 - - 5.0
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Zable 15

AND INPUL SATEQU

(all figures in million pesetas)

1ARS S 5 =~ 54
Machinery 0. 60
g. vepreciation 0.18
Labour Oo 12
Fuel 0.1%
rarts 0.15
Skilled Laubour 0.80
Unskilled Lsbour 1.60
Cement 0. 30
Uther iaterials 0.T0O
1OTAL 4,00

HegoURVl Udg

Ungkilled Labour 1.00
Skilled Labour 0.92
Domestic Mete:ials 1.00
Foraign kxchange 0.408

79.




1sARS 5 6 ! 3 9 10=54
INPULS

(hﬂ.tivating Lapour 1l.64 1 3 97 16, 30 18. 6} 20, 95 23. 28

whioh Hired 2.91 3.49 4.08 4.66 5.24 5082

Animal Labour (Fodder)
Seeds

Chemical Fertilizers
Pesticides, eto.

Fuel and Orease
Bquipment and Paris
Agrioultural Credit
Irrigation Water

2.91 349 4,00 4466 5e24 5.82
1.46 1.75 2.04 2.33 2,62 2,91
Secd 6.29 Te34 8. 30 9.44 10,48
1.46 1.75 2.04 2.33 2.62 2.91
1.45 1.74 2,03 2.33 2,62 2.91
4.36 5.23 6.10 6497 7.85 8.73
0.58 0.70 0.81 0.93 1.04 1.16
20,00 20,00 20,00 20,00 20,00  20.00

TOTAL

40,10 5492 60.74 66456 72438 718,20 |

RgIOURcE USH
Unskilled Labour
Domestic Materials

Foreign Exohange

11.64  13.97 16,30  18.63 20,95  23.28
4.37 5,24 6,12 6.99  7.86 8.73
8.15 9,76 1l.41  13.04 14,68  16.30 '

GASH THANSFRRS
Rental & Interest Payments
Irrigation Fees

4.94. 5¢93 6.91 1.90 8.89 9.89
20,00 20.00 20,00 20,00 20,00 20,00




Y SARS S 5 6 1 8 9 10 11-54
INPUTS
Equiment & Parts 3090 6.0 ) beU 6. U bety 0.0
Working Capital 705 lob lob lob 105 lo/ -
Bxtension Workers 3.0 3.0 3.0 3oV 3.0 3.0 Oub

‘MUTAL 40.5 10.5 10.5 10.5 10.5 10.5, 0e6

RV URGS USy
Skilled Labour ;oo O.b C.6 Ue & Oeb Oeb Q.r
Domestic waterials 715 1.5 1.5 1.y 1.9 1% -
Foreign sxchange 30.0 6.0 6.0 6.0 6.0 6.0 .0

€l.




Table 18

Prdioul sunaFTes BY YBAR AN CJTPUL CATSGUR
(all figures in million pesetas)

IRARS S 5 6 ) 8 9 10=-54
AGRLCULIURAL VULPUL
Beans 1.73 2,08 2e4¢ 2. 77 .11 3446
Corn 5¢15  6.18 To2l 8.24  9.27 100 30
Sesame 3,20 384 4.4 5,12 5,76 6.40
Sorghum 2,86 3.43 4.00 458 5.15 5472
Alfalfa Te26 8.71 10.16 11.62 13,07 14.52
safflover 3.10 3.72 4. 34 4.96 5¢58 6.20
Soybeans 13,57 1lo.<8 19,00 2.7 24443 27.14
Tomatoes le.Www 19,20 22,40  25.60 28,80 32,00
Vegetables 3.°70 4.44 518 5e92 6.66 T.40
Wheat 3.83 4.60 Se 36 6.13 6.89 T.66
Other Crops 5440 6.48 T+56. 4,64 9. T2 10,80

TOTAL 65.80 78.56 92,12 105,28 118.44 131.60

HOUSING AND SOCLAL
SuReLCsS 2480 2480 2,80 2,80 2,80 2.80
AGRICULTURAL INGOMS
FOsUONsS -0.68 =0.68 =0, 68 =0.68 -0, 68 -0, 68
RudOURULS
Domestic Farnings 49.80 59.76 69.72 79.68  89.64 99,60
Foreign Bxchange 16,00 19,20 22.40 25400 28.80 32,00
Non-Market 2,80  2.80 2.80 2.80 2.80 2.80
Domentic Losses -0,68 =0.68 =0, 68 =068  =0.68 =J. 68
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1,
20
3.
4.

5e
6.
To
8,

9
10.

11,

Foreign exchange premium
Unsikilled lsbour premium
wxtenaion worker premium

M2rginzl rete of return on investment in private
sector

Social rate of uiscount
Marginal rete ot re-investment of profits
Social rrice of investment
Marcinal propensities to save
a) Farmers
b) Unskilled Lehourers
c) Government
d) Texed Public

Marcinal propensity to (re-) spend in Mendelve
Rates of discount on Aifferent objectivos
a) A_grerate Ccncamption
b) Redistribution to .endalve
9) Wedistribution to smsll farmers
+elzuts on differant. opjectives
a) agorerate Consurption
b) Redistribution to endciva
o) Redistribution to small farmers

fwu 1.0

/\ - - 100
AE. * 100
f - 0.15
(. - 0010

/.l/- 0.50
Feo w0
£

G - 002
6% 0.0
&

Gh‘- 100

6T. 08

X - 002

i 0,10
- 0.10
- 0,10

o

oV - 1.0\)
URM - 00(‘) '
ot 0,50
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Table ¢l

PresenT VALUs OF FLOS IN fsAR O
{all figures in million pesetas)

Disoount Rates 5% 11 2% 10%

{1)  AGRIQULTURAL OULPU?T 1,8¢9.0 1,152.0 782,0

(1-D) Douestic Currency 1,38.0 871.5 591,8
(1-F) Foreign Lxchange 4450 280.5 190,2
(2)  HOUSING AND SOCEAL SERVICES 42.1 27.2 19.0

(3)  CUNSTRUCTION INPUTS 416.2 389.7 36542

(3=L) Unsidlled Lebour 15449 144.5 135.2
(3-8) Skilled Lahcur 70.7 6644 6243
(3-D) Domestic Mzterials (65,9 6146 5746
(3=F) Foreigzn Rxchange 124,17 117.2 110.1
(4) OPARATING INPUTS 60,1 38.8 2.1

(4-L) Unskilled Labour 24.1 15.5 10.8
(4-8) Skilled Lebour 13.8 8.9 6e2
(4-D) Domestic Materials 15,0 9.7 6.8
(4-F) Foreign Kxchange 1.2 4.7 3.3
(5)  FARMER AGRICULTURAL INPUTS 671.4 423,6 286.9

(5-1F) Family (Unekilled) Labour 242.6 153.0 103.7
(5=itF')  Bired (Uusiilled) Labour 80.9 51.0 .6
(5=D) Domestic Materials 121.4 766 £1.8
(5=F) Foreign Lxobange 22645 143.0 96.8
(6)  MINISTRY AGRICULIURAL INFUTS 141.5 101.8 11.9

(6=5) Bxtension Workers 16,1 14.3 11.9
(6=D) Working Capital 10,9 9.5 8.2
(6~F) Foreign LExchange 112.5 18.0 57.8
(1)  AGRICULTURAL INCUME FORLGONE 10,2 €.6 4.6

(8) COMPSNSATION TO LANUOWNsHS 4.5 4.3 4.1

(9)  IBRIGATION FiES 300.5 194.2 135.4

(10) RENTAL AND INTSREST PAYMENTS 1375 86.17 58.8

85.
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Table 22

N v TS OF Thw PANAGUA PrOJ
(all figurac in million pesetas)

ITol thUAA.T 10N PRLSuNT ValUi
NUBB.R IN YsAR O
AGURu@ATs_CONSUMPTION
He (1) + 393
F (23) - 77.5
: (2b) - 28443
< (20) - 11.9
8¢ (2) + 233.9
scr (4e) + 399.3
st (4vp) + 180.6
sc¢ (4c) - 90,9
sct (4d) - 2551
¢ (5) - 196.4
19TR1 HUTION NaNDALVA
B (7) + 855.1
RSF (8) + 374.1
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1] A

all figures in million pesetas

TABLE 24,

AG

P

Discount Rate: 5% 7-1/2%  10%
(1)*  AGRICULTURAL OUTPUT 3,509.9  2,210.7  1,500.7
(l-D)* Domestic Currency 1,284,9 808,2 549.7
(1-F)*  Foreign Exchange 2,225.0  1,402.5 951.0
(2)  HOUSING AND SOCIAL SERVICES 42.1 27.2 19.0
(3)  CUNSTRUCTION INPUTS 416.2 389.7 365.2
(3-L) Unskilled Labor 154.9 1hh.5 135.2
(3-8) Skilled Labor 70.7 66.4 62.3
(3-D) Domestic Materials 65.9 61.6 57.6
(3~F) Foreign Exchange 124.7 17.2 110.1
(4)  OPERATING INPUTS 60.1 38.8 27.1
(4-L) Unskilled Labor 24.1 15.5 10.8
(4-S) Skilled Labor 13.8 8.9 6.2
(4=D) Domestic materials 15.0 9.7 6.8
(4=F) Foreign Exciange 7.2 47 3.3
(5)"  FARMER AGRICULTURAL INPUTS 1,343,5 847.6 5Th.1
(5-1-’)* Family (Unskilled) Labor 485.5 306.1 207.5
(5-t)*  Hired (Unskilled) Labor 161.9 102.0 69,2
(5-0)®  Uomestic Nateriais 242.9 153.3 103.7
(5-F)®  Foreign Exchange 453.2 286,2 193.7
(6)*  MINISTRY AGRICULTURAL INPUTS 256.0 182.1 137.9
(6-8)* Extension Workers 9.1 7.1 5.9
(6=D)*  working Capital 21.8 19.0 16.4
(6=F)*  Foreign Exchange 225,1 156.0 115.6
(7)  AGRICULTURAL INCUME FUREGONE 10.2 6.6 b6
(8)  COMPENSATICN TO LANDOWNERS L5 4.3 bel
(9)  IRRIGATION FEES 300.5 194.2 135.4
(10)* RENTAL AND INTEREST PAYMENTS 275.1 173.5 117.7
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Iable 23

NoT BaNpFITS OF THE PANAGUA PROJECT UNDsR ALTERNATIVE

(all figures in million pesetas)

PRuSUNT VALUS IN YBAR O

ITeM
ORIGINAL NaW NET
PROGRAM PROGRAM CHANGE
AGGREGAT:s CONSUMTION
NC + 39,3 + 410.8 + 3705
F - 7708 + 52803 * 60601
L - 2&03 - 42297 - 13804
B - 1109 - 509 + 690
SC + 233.9 #1,355.9 $1,122,0
sof + 399.3 + 887.7 + 485.4
sel + 180,6 + 215.2 + 4.6
scl - 90,9 + 508.1 + 599.0
s - 255.1 - 255.1 + 0.0
c - 196.4 $24319.0 +2,515.4
RuPISTRI SUTION TO MuNUALVA
s + 655.1 #1,406.3 + 631.2
RePIF.RIBUTION TO SMALL FAmMpHS
RSF + 374.1 - 2,0 - 376.1
Ov Ne'd wF1TS
v + 204.4 +2,689.6 #2,485.2
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