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I.
ANALYSIS SUMMARY

Results of Economic Appraisal
Project level
Farm level

Economic Role and Target Group Residing Within
Project Boundaries

Tenure
Labor Utilization
Agricultural Income Shares

Objectives of Salcedo IRD Project



A. Results of Economic Appraisal

Salcedo Project Level

The overall analysis of Salcedo IRD is based on projected
cropping patterns and per hectare costs and returns by crop.
Allowance is made for sales of milk at the farm level. Otherwise
no allownace is made for (generally) consumption benefits from
husbandry involving barnyard fowl and animals.

The Benefit/cost analysis does not encompass all project
costs scheduled as part of the Salcedo IRD scheme. All the costs
involving farm production (income) enhancement are included; social
welfare improvement, costs in such fields as health, nutrition or
education have been left out.

The results of the project level analysis are summarized as

follows:
Internal Rate Benefit/Cost Net Present
of Return ratio (15%) Value
22,.8% 1.75 $2,479,320

Salcedo Farm Level (See compe anion annex: Credit and Farm Analysis)

Five "model" farms are studied-~two with fruit and three
without. Some are assumed to be irrigated. Cropping patterns are
varied. Three models are from the 1.5 ha average size strata and
two are from the 7.0 ha average size strata. Animal benefits

are only included indirectly through increased forage values.



Except for fruit trees, the examples contain no on-farm invest-
ments to amortize. Therefore simple accounting techniques suffice to
illustrate which assumed situations have the better payoff.
Naturally the models based on the la.,er plot sizes (7.0 ha)
yield the largest family income projections.

Only limited inferences can be drawn from the two frui* tree
investment examples; sketchy data explain most of the wide variance
in feasibility. What the examples do show is that the decision to
switch cropped land to orchard use introduces significant downward
pressures on farm incomes during the waiting period prior to tree
maturity. At the same time, even though nominal benefits from fruit
crops are probably high, the discounted time frame in which they must
be assumed to materialize reduces the effective present value of the
benefits to a great degree. In addition, it should be noted that
examples of net farm returns involving fruit investment do not make
any direct allowance for the effect on cash flows of the carrying
cost of the investment. This indicates a need for some sort of
deferred payment arrangement, at least for small plot holders.

Generally, the representative cropping and production arrange-
ments are profitable. That means the enterprise budgets indicate
that the costs of improved inputs and production credit can be met
with margin to spare. In all but one sample, project benefits
result in positive income differencials in the first benefit year.
And by the fourth or fifth year, the differential income increase is

measured by a factor of 3, 4, or more (see Table 1).


http:representat.ve

Table 1.

Statistical Summary of Farm Level Analysis

Economic Measures (Full Operation)

General Characteristics

15 Year Net Return/ha* Fruit Invest.
Model Size Altitude Irrigaton Fruit P.V. 5 Year 10 Year B/C IRR
1 1.5 26-28 Yes No $ 2,123 $ 490 - - —
(334
2 7.0 28-300 Yes No $13,087 $ 531 —_ — —
(443)
3 7.C 30-35 No No $17,495 $ 687 L __ L
(552)
4 1.5 26-28 Yes Yes $ 2,364 $ 377 $1,255 2.33 29.6
(223) (1099)
5 1.5 26-28 No Yes $ 3,492 $ 235 $1,172 1.09 13.5
(1L74) (1111)

Values in parentheses are increases in net return per hectare due to project.



B. Economic Status of the Target Group

Within the Project Boundaries

Tenure
Table 2 summarizes the situation within the project respecting
rights fo the fruits of the land: 0.4 percent of the project families
hold 62% of the total land; 51 percent of the families utilize 6
percent. of the land area and hold or rent an average of about 0.6
ha. Fifty-eight percent of all project land is in pasture, about
11 percent is forest or fallow, while less than 2 percent is useable.
The target group is comprised of all families utilizing 10 ha
or less, or 98 percent of all the nroject families. The weakest

tenure rights are concentrated in this group.

Labor Utilization

The average family within the target group is estimated to
be able to supply 2.45 man dzr equivalent per working day or 490
man days per year. When summed over the target group, this amount
of labor exceeds 2.6 million man days per year, a great part of
which is not absorbed in the project area. Table 3 provides some
indication of the potential for underemplovment or unemployment
that exists in the area. In } .ctice these levels donot materialize
because off-farm work is sought and found.i/ In addition, more

effort (especially children and female) is protably devoted to small

%
—/Youn ersons appear to have jobs that they return to at
g P PP

regular intervals or occupy on a continuous basis.



Table 2. Land Distribution by Farm Size, Use and Tenure,

Salcedo IRD Project, 1976

Ave. Land Use Land Tenure Patterns
Farm #f Fam Land Farm Forest Fullow Unuseable 2 Land 2 Land T Land in other
Size Units 4 Area z Size Cropped X Pasture 4 z % z Owned Rented Tenure
0-1 2,768 51.0 1,807 6 n.6 1,264 70 337 19.0 14 165 26 69.0 17.0 14.0
-5 2,162 40.0 5,118 17 2.4 3,371 66 1,120 22.0 70 481 76 89.0 5.0 6.0
5-10 409 7.0 2,549 9 6.2 2,054 81 192 1.0 34 238 39 97.0 1.0 2.0
10-20 36 1.0 466 1 13.0 249 53 157 34.0 5 51 4 87.0 6.0 7.0
20-50 22 0.4 700 2 32.0 75 11 545 78.0 9 71 0 96.0 3.0 1.0
50-100 14 0.2 988 3 70.0 366 37 494 50.0 13 98 17 93.0 1.0 6.0
+100 21 0.4 19.290 62 918.0 1,896 10 15,085 78.0 231 1,789 289 100.0 - -
5,432 100.0 30,918 100 5.6 9,275 30 17,930 58.0 376 2,886 451

Total 0-10 ha 5,339

Source: (B) Tables 13, 17, 19, 14, 29, Salcedo Diagnostico

o
Values in the cclumns are estimated within strata, i.e., the totals for 0-5, 5-20, 20

—up are correct.



Table 3. Utilizacion de la Mano de Obra en la Zona de Influencia del IRD Salcedo

No de Fincas Familiar Familiar Jornales Total Jornales Jornales Familiares % No Utilizado

Estratos en C/Estrato Disponible Utilizado Cecntrat. Utilizados No Utilizados

0-1 2,768 1,356,320 35,984 35,584 405,082 851,238 70
1.1 -5 2,182 1,059,380 164,312 185,932 536,377 523,003 49
5.1 - 10 409 200,410 58,487 77,710 153,051 47,359 24
10.1- 20 36 17,640 12,960 14,393 29,333 -9,895
20.1- 50 22 - - 44,238 44,688
50.1- 130 14 - - 43,316 44,316
+ 100 21 - - 441,252 441,252
TOTAL 5,432 2,633,750 271,743 843,225 1,114,968 1,517,600

Source: Adapted from (A), Table 9.



plots than 1s allowed for in the basic proj:ct documents. The medium
and larger farms can pick and choose whatever labor services they
need from the amount available in the small farm strata. In Table 3
we assume that all the larger farms' labor neéds are met from
availabilities within the project area.

There is no specific project related information which indicates
exactly how much the 707 "unused' labor in the 0-1 farm size (for
example) is reduced by off farm unemployment. Project engineers
state that the ''great majority of the families have incomes below

the Minimo vital familiar (24,006) or about $190 per capita.

Tﬁe total value of crops produced by the lowest family strata
is wvery low. The value of the labor embodied in them would be
worth (on average) about 22 'womandays' or 13 "mandays' based on
local daily basis (1979 equivalent). There is a lot of evidence
which suggests that this amount of employment (or the implied daily
rates) can be cbtained in all sorts of jobs. What this means is
that any intensification of agricultural activity on the little
farms within the project will have to return on the order of S/.75
to $/.100 per day to hold fathers and older sons in place, if the
time or season is right to work off-farm somewhere else. Families
working larger nlots have more oppertunity to obtain larger farm
incomes and are probably less tempted by off-farm employment

possibilities, however, [irm data ave lacking on such conjectures.

Agricultural Income Shares

According to project farm surveys and the 1974 agricultural

census, the pattern of net farm income distribution is not so unequal



Ne]

as for the basic land tenure pattern, Within the Salcedo IRD
subproject, 51% ot the ramilies tne lowest farm size strata receive
157 of the project income, 0.4 percent of the familie: holding the
largest land units aluo vecelive 157 of the area farm income. This
is shown in Table 4,

These calculatloas are only vough approximations of course,
but the percentages are indicative of part of the real situation.
A more important missing link is the amount of off-farm employment

income brought into the project area and its distribution among

farm strata.

C. Obiectives of Salcedo IRD Project

As originally conceived, the aims of the project were to upgrade
technology employed by a large number of small plot holders
(emphasizing potato production and milk output) and move into high
paying, laber intensive deciduous fruit production. Other objectives
were to improve hreeding <rock for small animals that are destined
for home consumption. In additional natural resource activities
connected with ervosici. control and a number of social welfare improve-
ments were included in the desgn. The project as finalized in this
proposal is faithfu! ¢ the original aims except for considerably
more emphasils on frrigation as the most technically reliable vehicle

to induce use of other yield enhancing inputs.
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Table 4 Annual Net Income per Farm and Per Hectare Within Farm

Size Strata -- Salcedo, 1976
Average # Has A Net (s/.) Income

Size in of Proj. per per Total 7%
Size (has) Strata  Families Farn ha. ($) I
0-1 0.59 1,807 51 814 1379 99,574 15 15
1-5 2.3 5,118 40 3,428 1490 305,033 46 61
5-10 6.2 2,549 7 5,979 954 97,270 15 76
10-20 13.0 466 1 21,972 1690 31,502 5 81
20-50 32.2 700 0.4 8,428 270 7,560 1 82
50-100 68.5 988 0.2 38,294 559 22,092 3 85
100+ 730.3 19,290 0.4 92,666 127 97,993 15 100
Source: Adapted from A, Table 10. Gini = 0.41k



II. PROJECT LEVEL ECONOMIC FEASIBILITY

A, Data and Assumptions
B. Estimates of Economic Benefits to Salcedo Target Group
1. Calculation of target group net income without project
2. Increase in target group net incomes due to project
a. Production credit
b. Shadow prices
c. Projected output/income effects
i. Subsistence and traditional crops
ii. Milk production
iii. Fruit producticn
d. Calculation of income flows from project
C. Benefit/Cost Analysis
1. Benefits--(Differenzial with and without)
2, Costs~-Project Objectives-(Production only)

3. Sensitivity

11
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A. Data and Assumptions

The basic data source is a set of project documents based on a
1975-1976 agro~economic survey of the project area (A) plus canton
level information available in topical reviews of agricultural Census
made by OSRAM (B). In our analysis, these sources have been
supplemented by data from the 1979 World Bank Study of the Ecuador
economy (C)and by informal engineering, agronomic and social surveys
(within the project area and among the target group) carried out in
April-May 1980 by the project design team.
The basic project documents include estimates of output, tfaditional
crop costs and yields per ha. as of 1976 (A, Table 32); MAG estimates
of costs and outputs given higher technology (Water and other inputs)
(A, Table 33); a single crop budget for each proposed crop. These data
are included in Part I1I, of the companion annex (credit demand and
small farm analysis). Project documents also provide some estimates
of the cropping patterns and potential incomes that might be obtained
with "model" farms in various locations within the project boundaries.l/
Examples of model farm data along with analyses of economic implications
are shown in Section II of the companion annex mentioned,
All of the sources cited were employed in preparing the economic
analysis for this study. Current project area conditlions and target

group net returns per ha. are based on (A, Table 32). Estimates of

l/The model farms are not descriptions or profiles of "average"
farms according to the target group size strata (cf. Table 2).
Therefore it is not possible to estimate potential overall project
benefits by multiplying the expected increment in farm enterprise
benefits by the number of farms per size strata.
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production with the project in place are based mainly on averages

of benefits and costs, by rrop, as shown in the abbreviated budgets
of the "model farms.'" 1In some cases that source is supplemented

by details drawn from specific crop budgets. This calculation system
places a premium on the amounts of land in specific crops and on how
overall land use and crop mix might change under the impact of the
project.

The basic project documents make allowance for considerable
adjustment in cropping patterns and influence of improved technology
within the target group. These adjustments would have involved large
increases in fruvit and potato production given 100% execution of
the plan. However, reduced levels of project execution are also
considered--down to working with only 12.5% of the target families.

As proposed, (in the body of the USAID/Ecuador IRD paper), the
aim is to bring income and welfare benefits to all the families defined
in the target group (those working under 10 Has.). This is to be
accomplished by integration of other sectors besides agriculture
into the project area and regional development process. However,
in order to accommodate IRD goals. as well as 100% of the target
group families, some alterations in 1978 plans and goals have been
introduced. Farlier expectations of large scale increases in potato
hectarage have been scaled down. Shifts in project mix and land use
have been made less radical and expected yields have been reduced
(in some cases). Consequently, wvroposed objectives are technically
feasible, and provide considerable leeway for comuna initiative,
direction and control in realizing the inherent economic potential

of the project area.
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Table 5 provides some indication of the direction and extent
of the alteratioans mentioned. Project documents include product
selling prices that are not completely consistent between sources
(cf. A, Tables 24 and 62). (These prices are for 1976.) Examples
are shown in Table 6, along with the final list utilized in all the
calculations which follow.

Table 7 indicates the basic pattern of land use, divided into
2 strata, without the project. The total area worked by the target
group, including fallow and nonusable land is about 9,472 has. All
but about 1,135 Has. are in pasture or are cropped.

The main crops are readily identified by the areas they occupy.
They comprise the well-known subsistence mix of maize-frejol-papa
plus some legumes. The extensive area devoted to barley lies at
higher elevations, above irrigation supplies and occupies poorer
land. Barley prcduction is related to a fair-sized animal population,
owned by the families within the térget group.

Table ¢ shows the expected alterations in land use throughont
the developmental stages of the project. As described in the table
footnote, ample land is available to accommodate the planned 400
Ha. planting of new orchards. Obviously, specific and detailed forecasts
of cropland adjustment cannot be made. In our judgement, substantial
emphasis on subsistence crops, plus legumes will be a feature of
the project area for some time.

TaBle ¢ lists project design team allowances for the rate at
which new technology will be adopted by the target group. These

are judged conservative since a full year of project operation is
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Table 6
PRCJECT AREA PRICES
1975-1976%
PRICES/QQ s/. QQ
Farm Gate Salcedo Quito Prices used in Study

Barley 250 280 350 250
Corn_Beans 480/700 480/750 600/850 480/700
Potatoes 4 100 180 220 100
Wheat 270 300 390 270
Peas 800 - 900 800
Broad beans 7,500/Ton M. 500
Pears 135 bx
Peaches 150 bx
Apples 125,bx
Legumes
Onions - - - 4,400 TM
Garlic - - - 1,540 ™
Alfalfa 50/Carga 50 Carga -
Oats 400/Carga
Milk 4.5/Lt. 4.1
Potrero 800/TM - 500 T™

*
Farm costs and prices are assumed to have been affected equally

by inflation between 1975-76 and 1$80. Therefore, in real terms,
the results of economic feasibility analyses are not altered by
use of 1975-76 values.



17

Table T
ESTIMATES OF CURRENT LAND USE BY TARGET GROUP

Crops Stratum Stratum Total area
0.1- 5 5.1-10 Ha.

Barley 1,864.0 825.5 2,689,7
Corn-Beans 1,452.1 644.9 2,097.5
Potato’ 705.00 314.2 1,019.38
Wheat A 240,00 106.35 342.1
Peas 112.00 50.7 162.95
ﬁrqu beans 131.2 57.57 188.8
Fruits 74,2 32,2 106.4
Legumes A 8.2 4.8 13.4
Other crops 48.3 18.5 67.95
Natural pastures 727.0 74.0 “L
Artificial pastures 649.0 87.0 1649.0
Highland bogs 81.0 31.0 B

Forests 84.0 34.0 118.0
Fallow 647.0 228.0 875.0
Not usable 102.0 39.0 141.0
TOTAL 6,925.0 2,547.0 9,471.15

Source: Adapted from Table 29 of Project Documents


http:9,471.15
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Barley

Corn-beans

Potato

¥heat

Peas

*Broad beana

Legumes
Onion
Garlic

Frui: treeg®®
Pears
Peaches
Apples
New*

Pastures
Potrero
Alfalfa
Milk
Avena
Highlands
Other
Forests
Fallow/nurturing
Not usable

TOTAL

EXPECTED ALTERATIONS IN LAND USE IN PROJECT SALCEDO

Table 8

Year zero Year 1
4
Adopt
tech.
2,689.7 0 2,612.95
2,097.5 30 2,037.65
1,019.38 30 1,141
347.1 0 138
162.95 100 175
188.8 100 200
13.4 100 30
(12.0) (25)
(1.4) (5)
106.4 106.4
(22) (22)
(30) (30)
(54) (54)
(wo0]
1,649 30 1,681
(801) (77
(736) (769)
(0) (32)
(112) (112)
68
118
875 G50
141
9,471,15 9,472

Year 2

Adop*
tech,

0 2,509.63
60 1,957.07
60 1,268.9
0 169
190
210
60
(50)
(10)
106.4
(22)
(30)
(54)
Roo]
60 1,701
(750)
(779)

(60)
(112)

900

9,472

Year 3

Adopt-
tech.

0 2,241.57

100 1,669 -
100 . 1,646
0 218
200

220

100

(82)

(18)

106.4

(22)

(30)

(54)

{todl

100 1,679
(65T)

(82L4)

(86)
(112)

992

9,472

Years 5 & 6

106.4

400

Ives not show (directly) the L0OO ha of land to be converted to fruit production (plaented in year 1). As given in project

dosuzments, the effective amount of land worked by the target group will probably be greated than indicated due to double

cropping possibilities;

tetter plots.

®* Project documents call for rehabilitation of 106.4 ha of target group small orchards.

this factor may be offset by a trend to fallow more poor land as attendtion is concentrated on the

8T


http:1,019.38
http:1,957.07
http:2,037.65
http:2,241.57
http:2,509.63
http:2,612.95

1y

presumed to elapse before 307 adopt in potatoes (already at a good
level of technique) and maiz.*

Trigo and cebada producers are not assumed tc move to higher
cost inputs because available data do not support the notion that
higher technique is cost effective. Small hectarages of the legumes
and vegetable crops are assumed to move to high return operations
very rapidly due tc the small plots involved, and the ready avail-
ability of the large amounts of production credit that such crops
require if small producers are to move into them. These crops are
all particularly suitable (relative to grains) for cultivation and
nurturing by women and children.

Another assumption is that existing fruit trees (106.4 Ha.)
-will be rehabilitated. This will be accomplished by the end of
the fourth project year. Costs and yields are assumed to rise
accordingly.

As of the end of "benefit' year 3, al. the higher tzchnology
assumed to enter into the income experien .z of the small farms, is
expected to be adopted. This will include benefits from enhanced
water supply and reliability, double cropping and yield increases
in crops that have good market potential. Other benefits will flow
from a general movement to a better mix of crops which will also

provide avenues for improved family nutrition from own production.

*
This "svart-up'" year is designated "year zero.'" While it is
year 1 of the project, benefits do not materialize until 'benefit

year” No. 1 (see Figure 1).
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B. Estimates of Economic Benefits to Salcedo Target Group

Basic crop input-output data, costs, and product prices were
developed during the 1975-1976 period. Since then inflation has
increased the accounting values of both costs and returns, but it

is assumed that average per ha. costs and product prices have been

' no re-

equally affected by the process and that, "in real terms,'
quirement exists to adjust basic data to the 1979-1980 price level,
the chief danger in this method is that some relative price rations
might have shifted, especially for imported factors.

In the calculatiun of target grcup incomes, product prices are

shown in sucres and most volumes are measured in quintales. Actual

cost and income estimates are shown in U.S. dollars.

Calculation of Target Group Net Income Without Project

Data from Annex Table 1, and Tables 5, 6, and 7 may be combined
to create an estimate of 1976 target group incomes in Salcedo Project.
The results are shown in Table 9. The total, for the 5,339 target
group families, is $1,028,006 (if that year's value for milk sales
is substituted for the forage value of alfalfa and grass hay).

1979 '"traditional' per hectare crop budgets are not available
in project documents for a number of important crops. Therefore,
some use has been made of the costs estimated for various crops in
the '"model farms'" section of the documents. In turn, these latter

data do not show a breakdown of factor costs§ only cost totals per

ha are given (see Part III of companion annex -- Credit/Farm Analysis).



Table ¥  CALCULATION OF TARGET GROUI' INCOMF WITIHIOUT PROJECT  TJALCEDO 1976
Costa and Returns per Hectare-
Target Group
. Incque Without
Costs Yields Ugit Grose Net the Project®
N Prices Returna Returns Has.
Crop/Production Powver Imputs Labor Total 88 E/'_ -$ $ No. $
Barley 16.12 28.00 33.60 76.92 13 250 130.00 53.08 2,689.7 142,769
~orn/Beans 14.00 10.72 58.80 75.52 8 480, 60 - 2.097.5 L
10.72 14.96 30.00 55.68 5 700 } 293. 162,40 2, a5 340,63
Potatoes 84.40 348.88 162.72 600.00 250 100 1,000,00 400.00 1,019.4 407,760
Wheat 31.20 50.40 38.40 120.00 18 270 194.%.9 74.40 347.1 25'824
Peas 6.40 13.60 64.00 84.00 10 800 320.00 236.00 162,95 38,456
Broad bteans 26.00 24.00 27.00 77.00 10 500 200.00 123.00 188.8 23,222
Legumes 13.4
Onion 7 425,00 4 T™ 4,400 704.00 279.00 (12) 3,348
Garlic 820.00 4 ™ 15,400 2,464.00 1,644.00 (1.4) 2,302
Fruits 106,4
Pears 288.00 47 Cajas 135 253.80 - 34.20 (22) - 752
Peaches From Model 304.00 45 Caja 150 270.00 - 34.00 (30) -1,020
Apples Farms 240.00 22 Caja 125 110.00 - 130.00 (54) -7,020
Cattle & Pasture 1,649
Potrero 151.00 10 ™™ 500/TM 209.00 49.00 (801) 39,249
Alfalfa 263.50 140 Car 50/Car. 280.00 16.50 (736) 12,144
Milk 1,551 Le. 4.5/Lit 51,089
Oat hay 4 3,620.00 1,000/YM 6,000.00
188.00 5 TM 400/Car 200.00 12,00 0 0
5,219.6
TOTAL 8,158. 1,0287006
Sources: A, Table 22, Tables 5,6, and 7 above

Number of Families

5,339

Aserage family income

* Excludes value of (non-sbadow priced ! labor,

$192,55 (plus allowance for family labor, or a total of about $230)

1e


http:6,000.00
http:3,620.00
http:1,644.00
http:2,464.00
http:1,000.00
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Data are not available for trends in input-output coefficients,
costs or farm incomes in the project area so the results shown in
Table 9 are assumed to reprusent the 'average" real income that would
materialize each yexr in the absence of additional resources (such
as those propcsed within the IRD framework).

The average 'as is' income per family in 1976 terms was $192.55
(about $254 allowing for sucre inflation to 1979) exclusive of the
value of family .abor. The value of labor input in traditional crops
is about 20 percent. So average family agricultural incomes would have

been about $230 ($305 in 1979-1980 prices).

Increase in Target Group Net Income Due to Project

Production Credit
The project design team has made provision for adequate credit
to finance purchase of inputs that are required to achieve yields
that will build family incomes. Various mechanisms, already described
in the main project paper, are planned in order to disperse, supervise
and recoup annual credit turnovers in a timely and efficient fashion.
Production credit needs for introducing improved technology are
calculated from the per hectare crop budgets which are the basis of target
group incomes esiimated to be received as a result of the proposed
IRD product. A detailed explanation of the procedure used along with
examples of the calculations will be found in the companion annex, "Credit
Demand and Representative Small farm Analysis, Salcedo, Ecuador Integrated

Rural Development Project."
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For the purposes of the present analysis all that is necessary is
to have at hand the annual production credit costs, by crop and year.
These costs are then added to the basic fnput costs associated with
modern technology (as contained in the various data sources cited earlier).*
Table 10 lists .he annual costs. Note that one type of cost covers
financing the increased costs of moving from traditional to modern
practices. The other interest rate covers the cost of financing the total
modern cost per heqtare. The interest cost of financing the traditional-
modern differential does not vary in real terms. In all cases where the
current area planted to a particular crop is expected to fall, the value
to finance differential costs (Column 1) can be applied unchanged. 1In
cases where the land area is expected to expand, the interest cost per
acre 1s a weighted average of financing the differential only plus
financing the full annual production cost of output from "mew lands."

The weight shift according to the share of "new" 1-nd staged into
production during the early project years.

Production credit is also needed for 400 has. of new fruit trees
but the amount is relatively small. Some new production is assumed
to begin in the fifth year, but "normal" production cost outlays
are not assumed to be incurred until about the 6th to 7th years. The
values shown in Table 10, under modern technology do not have to be
modified by a weighting process because the current plantings are treated
as a completely separate crop under special assumptions.

In addition to new fruii tree plantings, milk production is

expected to increase. In this study no direct account is taken of

*
All of the underlying data sources, utilized in this study; are
found in Part II1I of the companion annex (Credit and Small Farm

Analysis).
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Table 10. Estimated Annual Production Credit Costs, by Crop and
Year, Salcedo, Ecuador.
Interest Cost per Hectare (US$)
Weighted:differential/Modern
Differential Modern Total

Crop Trad.-Modern. Practice Year 1 Year 2 Y2ar 3
Corn-beans 10.10 - -- - -
Potato 27.67 99.67 35.25 41.76 56.16
Peas 8.28 18.36 8.97 9.72 10.15
Broad bean 12.46 21.70 12.97 13.30 13.77
Onion 23.84 74.84 50.37 62.61 67.38
Garlic 79.20 177.60 150.05 163.82 169.95
Pears 51.84 77.25%*%%
Peaches 54.72 99.54%%%
Apples 43.20 68.46% %%
Potrero . Hay 1.65 - - - -
Alfalfa 15.57 55.63 25.16%* 21.50 23.42
Oat hay 6.39 28.95 28.95 28.95 28.95

*k
Higher planting costs first

kkk

Values utilized only in 6th

assumed.

year of rotation

and subsequent years--No land staging,
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need for production credit to manage more animals. However, the
production credit necessary to help generate the necessary increases

in forage production are included as shown above.

Shadow Prices

In describing economic conditions within the project area, the
main IRD project paper contains an analysis of the Salcedo labor
availability situation in detail. (Also see pp. U-6 of this report.)
Generally a considerable amount of "target group' labor is unutilized
or underutilized in agricultural activities within the project area.
Reliable details of the total employment picture for the target group
are lacking. However, survey resulté (five years agec) reported in
the project documents plus our own discussions with clergymen, social
workers, comuna leaders, and individual farmers, all indicate that
almost all grown males have off-farm employment. Apparently, this
off-farm employment is regular, organized and quite dependable.*
Based on this accurate, but incomplete evidence, we estimate that

a gross unemployment rate for the target group is 18%.

Family
Labor Availability Children Weighted
Per day Man Wife Employment Rate
2.45 1.0 1.45
Employment Rate 90 50+ 82

*Several informants stated that older males only return to their
farms on weekends and chores which cannot be accomplished during
such periods do not get done. This attitude extends to planting
and harvesting periods.
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The shadow prices of family farm labor utilized in calculation
of net project benefits due to the Salcedo IRD Project is 82% of
the labor costs that form part of the various underlying crop budgets.
Since the labor cost share is generally under 20% of budgets involving
better farming practices, whether or not labor is shadow priced has
a very minor impact on the results of the economic analysis.

Labor, input and power costs are obtained by multiplying total
per hectare costs by the relative shares implied in the crop budget
data (Annex Tables -As3 - A.17 ).l/ The total per hectare costsl
are based on averages given in the model farm examples within the
project documents. The -factor shares are also shown by percentages
on the right side of Table 11 Application of the .82 employment
rates to the labor costs in each case leads to a set of '"corrected"
costs actually used in calculations of target group benefits. For
example the application of labor shadow prices drops the basic cost
for corn/beans production from $225.46/hectare to $209.22.

Table 11 illustrates how corrections for shadow prices were made
in transition years 1 and 2 even though only the results for year 3
are shown. The fruit tree values in Table Q are first employed in
years 5 and 6, not 1, 2, or 3. In the case of new fruit trees, no

labor shadow pricze correction is made for costs assumed for the first

year (5) the trees bear fruit.

-l/The values labelled "costs obtained for the study' are based
on the sources cited but, in addition, they include estimated
annual production credit costs (cf. Tables .5, 6 and 7 ° in companion
annex, Credit Demand and Small Farm Analysis.
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'Tuble 11 CORRECTION OF FAMILY LABOR COSTS FOR ASSUMED UNEMPLOYMENT RATES (Shadow Prices). -~ PER HECTARE

Corrected per ha, "Uncorrected"” per ha. production
production costs utilized costs estimated for this report
Factor shares 2/
Flanting Pxample Improved Tech. -
Item or haby Year
crop year 3 Mano Inaumo Equipo Mano Insumo Equipo

Cebada 175.72 21.55 96.98 61.06 12 54 k]
Mafz/frej 209.22 90.18 99.20 36.07 40 44 16
Papa 873.95 70.99 65.04 150.74 8 75 17
Trigo 217.22 J1.7 128.16 62.99 12 59 29
Arveja 150.86 29.37 97.89 35.89 18 60 22
‘Haba 187.22 40.86 112.85 40.86 21 58 21
Hort.
Ceb. 663.71 152.04 103.66 22 63 15
Ajo 1629.15 115.20 132.0 7 85 8
New rruitg/ .
Pera 228 ‘751.0 141.19 370.48 277.86 780.43 15 48 36
Dur. 304 800.06 99,36 578.45 154.80 832.61 10 71 19
Man., 340 629.31 94.13 379.49 180.10 653.72 12 59 28
Portero 335.65 192.65 50.09 183.63 96.37 26 60 14
Alfalfa {: 526.15 115.20 363.04 73.66 551.90 18 69 14

487.02 350.42 19.48 180.20 550.10 59 4 37
Oat Hay 260.30 56.81 146.09 67.63 270.23 21 54 25

1/ Averages for the crop in question based on model farm examples in project documents

N
l\

As given in single crop budgets

Assumed production costa of firat fruit bearing year are not corrected for labor ahadow prices
The valuas mhown are not part of year 3, thay ara hnmed in yoarma 35, 6 and thereaftor,

(%
S~

"01d" fruit trees already in existence as of year 3, do not

have labor shadow price: corrections included in costs of production,

because hectarages are small and the costs are arbitrarily 'staged"

at 40, 60, and 100% of full production costs (during years 1, 2,
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and 3) to simulate a period of renovating existing trees to get increased
production. Table 11 only includes crops that "benefit" from modern
inputs, therefore cebada and trigo excluded.

Finally, the labor share of traditional practice (without project)
crop budgets are not "shadow priced" (Table 9), As a result the
expected overall target group gains from the project are somewhat

understated.

Projected Output and Income Effects

Subsistence and traditional crops. Table 12 shows the basic

calculations of expected target group benefits staged over the first
3 benefit years. There are the years that are required to get the
main field crops up to higher technology lands and make most crop
mix adjustments.

The labor costs in Table 12 have been '"shadow priced" as described.
the total production costs per ha. include an allowance fer annual
interest cést of utilizing production credit (according to the
speed at which project crop land is assumed Lo be moved to higher
levels of yield and imput sbsorption). Th= calculation process has
slightly altered the assumed upward and downward hectarage shifts.
Income from lands that have not shifted to modern technique is shown
in yrars 1 and 2 (cf. Table 4, companion annex). All crop coefficients
are from the same sources as cited for Table 9. The total benefits are
broken down so that the value of milk can be substituted for forage, or
so that a sup-total, excluding forage and milk can be utilized as

necessary. The income from larger cow herds is explained below.
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Table 12 CALCULATION OF TRADITIONAL AND SUBSISTANCE CROP BENEFITS
70 TARGET GROUP -- WITH PRGJECT

NET TARGET GROUP
: NET”QRQH_DENEFITEM/ IA . / YCAR . . RETURN
Item T~ ADJ. M. T 7T T uwiT s/.]GRoSS T TNECT MODERN | TRADIT
COS'I:S_/_Hﬁ . YIEI:DE: '_P_ri_c_es_ _ | BETURN | RETURN t _l*lA__S_._.__T'EQL._ TECH. BENEF.
tear 5 (15 a)
_ _ N )
Barley 76.2 13 250 139.00{ 53.08( 2113 138698 13869¢
Corn/Beans| 270.59 11/8 430/200 435,20 214.61 597 128152 { 231582359733
Potato 854.94 359 100 140.0 | 546.10 335 183035 | 319610502635
Wheat 120.10 18 270 194.40; 74.40 138 19267 10257
Peas 15¢€,72 17 800 544.09] 387.28 172.6 56855 66855
Broad beun 186.45 20 500 400.00f 213.55| 193.2 41246 41246
Onion 647.40 6 T™ 4,400TM 1056 418.60 23.4 9548 9549
Garlic 1609.51 6 TM {15,400TM 3696 208.49 1,95 10330 10330
Pears 437.15 100 CJ 135¢J 540 107.85 21.2 2177 2177
Peaches 465.7 96CJ 150¢C3 576 110.30 29.5 3256 3254
Apple 399.49 |100CJg 125¢ad 500 105.51 51.5 5432 5432
Potrero 335.65 13T 590TM 260 75.65 233 -33305 26656 ) -6649
Alfalfa 526.15 |[200CAR. 50CAR 400 —-126.15 226 -28762 8778 {-19984
Oat 260.02 10TM 1,000TM 400 139.98 8.9 1246 269 1515
4649 .
Year 2 (15 b)
Barley 76.92 13 250 130.00f 53.08] 2510 133231 133231
Corn/Beans| 225.46 12/91 480/700 482,40 261.81f 1152 301648 | 127159 (428807
Potato 859.83 350 100 140.0 { 540.17 | 743.5 401511 203200 04711
Wheat 120.0 18 270 194.400 74.40) 169 12574 12574
Peas 157.45 18 800 576 418.55] 187.6 78523 78523
" Broad bean 193.69 24 500 460 286.31 ] 204.4 58527 58527
Onion 639.15 7TM | 4,400TM 1232 572.85 L7.6 27284 27284
Garlic 1623.11 7TM |15, 400TH 4312 2688.89 9.9 26682 26682
Pears 594.07 200CJ 135¢J 1080 485.93 21.3 10328 10328
Peaches 632.88 194CJ 150Cd 1164 531.12 29.4 15586 15586
Apple 497.81 200CJ 125CJ 1000 502.19 52.8 26525 26525
Potrero 192.65 14T™ 500TM 340280 187.35 | 456 39309 14700 { 54007
Alfalfa 485,16 24 0CAR S0CAR 480 ~5.161 467 -2410 5148 2738
Oat 260.50 12T™ 1000TM 480 220.9 34.4 7552 288 7840
6078
Yenr 3 (15 ¢},
e -
Barley 76.92 13 250 130.00| 53.08 {2242 1190057
Corn/Beans | 209.23 15/10{ 480/700 568. 358.77 |1669 598760
Potato 873.95 350 100 1400 526.05 ]1646 ] 865903
Wheat 120 18 270 194.40| 74.40 | 218 16219
Peas 157.86 20 800 640 482.14 198 l 951370
Broadkmnn'. 187.22 26 500 520 332.88 (| 216 i 71595
Onion 663.71 8TM | 4,400TH | 1:/08 746.29 | 719 58787
Garlic 1629.15 4HTM 15,400TH 4928 3298.85 18 i 59005
Pears 151.0 joocy 135¢J 1620 869.0 21.5 ¢ 18660
Peaches 800.06 290cC) 150¢d 1740 939.94 29.5 ! 27758
Apples 629,31 300¢C) 125¢C) 1500 B70.69 53.0 4L62A7
Potrero 183.63 14TH SO0TM 280 96.37 | 657 : 63729
Alfalfa 487.02 280CAR SOCAR 560 72.98 1 824 60135
Oat 260,02 12TH [1,000TH 480 219.98 | 85.8 18879
P -
Totnlun
1 ? o
Without fouruge or milk 1,125,054 1,022,778 1,777,329
With foruge included 1,150,177 1,487,363 2,119,672
Milk nubstituted 1,218,296 1,505%,10 2,126,971



The average family share of target group income (net of value
of family labor) is $228.19 in year 1, up by a factor of 1.185 over
year zero. The same calculations for year 2 and 3 are: $281,290
(1.464); $398.38 (2.069). These are values calculated at 1976 price

and cost levels. They can be inflated to 1979 levels by dividing

by '756 ’

Milk production. The distribution of total land holding and

ownership within the project area (Table 1) suggests considerable reliance
upon animal husbandry as a source of agricultu—al income. Most of the
larger land blocks are reported as pasture, not crop land. However,
dairy animals are also important to poor families included in the
target groupl/. Table 13 lists the estimated numbers according to
farm size and includes average production coefficients and estimates
of annual income ($51,087) without the project. We assume that current
amounts of grass and alfalfa (Table 9) will support the number of
animals in Table 13.

In order to estimate the potential for supporting greater female
animal numbers, we calculate the projected percent increase in forage

female production (from Table 12}, This is shown in Table 1h.

l/Basic project documents refer to sheep and barnyard animals;
but provide no information as to numbers or distribution among the
target group families. Families raise chickens, quinea pigs and
rabbit and have an interest in improved quality and (presumably)
quantity. This explains the proposed financing of a small breeding
facility as part of the overall IRD program for the Saleedo project.
Hogs are also raised, and marketed (A, n. 11l ). Apgain, no data
area available which permit inferences to be drawn about contributions
to family incomes, especially among the poor strata.



Tuble i3 . Estimated Number Target Group,Dairy Cattle Ownership by
Tarm Size-~-Salcedo, 1976-1977

Production Annual Value
Average Total Total
Lactating Lt./cow Dai'y Quant. (Life u.s.
Size, ha. Total (% per day Quant. ®per Yr. s1.4.1) Dollars
0-1 259 97 3 291 64020 212482 10,497
1-5 862 320 3 960 211200 865920 34,637
5-10 148 55 3 165 36300 148830 5,953

Target Group

1269 9.3
Project Area

13598 100.0

*
Does not include male animals

Source: A, Table 46.

Table 14 Estimsted Net Increase in Avallable Food Energy to Support
More Dairy Animals

Production

Without Increases with Project, %

Crop - Project 1 2 3 4 5
Portero 8010 ™ 14 33 72
Alfalfe 103040 CAR 28 78 180
Avena 0 320 ™ 600 T 1080 ™
Estimates:*

Overall Enecrgy Increase 35% 94X 216%

Reduction to Allow for

better nutrition -10% -28% ~-65%

Net Available 5% 66% 1512

*

Alfalfa assumed double grass energy. All additional nutrition
due to Oat llay assumed to be reflected in higher milk output per cow
per day.
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The production increases are weighted according to the future
relative shifts in alfalfa and grass shares of the forage total.
This 1s estimated to represent an ovecall energy increase of 2167
above the base year by the end of the 3rd benefit year. Due to the
assumption that heavier, better milk producers will require better
diets, the 2167 forage energy increase cannot be translated directly
into a 2167% increase in animal numbers. An arbitrary adjustment
1s therefore made as shown in Table 14, As a result a 151 percent
increase in cow numbers is estimated to be sustainable by the end
of the third year of project benefits. Of course each animal is
expected to be much more productive.

Table 15 shows the effects of increased nutrition on estimates
of the average numbers of lactating animals that could be maintained
by the target group families.

The final step is to utilize the projected numbers of lactating
animals per year to calculate the implied milk production and its
annual sales values. The results are shown in in Table 16. This contains
an allowance for steady improvement in average daily milk output
per lactating cow is shown in column 2. The daily values of all
target family milk production is shown in sucres. The annual gross
values in dollars and the incremental increase over the current value
of milk is shown in the final two columns.

The net incremental results have been mentioned in discussion
of Table 12 above, and their impact on target group income is shown
in detail in Table 18 below. In assessing future growth of target
family incomes, it is possible to include either the value of the

forage or the value of milk sales, out not both. The animals confer



Table 15

ESTIMATED INCREASE TN TARGET GPOI™ LACTATING ANTMALS DUF TH
PPAJECT- SALCEDO

Farm VFARS
Size 0 1 2 3 4 5 6 7
o~ 1 97 121 161 243
1- 5 329 400 531 803
5-10 55 69 91 138
472 5an 692 1,185
Table 16 ISTIMATED INCREASES IN TARGET GROUP INCOME DUE TO MILK SALES
YEAR ## ANIMALS QUANTITY AND VALUE ANIMAL VALUE INCREMENTAL NET
TARGET GROUP INCOME
L/Day Milk Yeald 4.1 YEAR GAIN
0 472 3.v 311520 51089 0
1 540 4.2 415360 68119 17030
2 692 3.3 502392 82392 31303
3 1185 3.5 912450 149642 98552
4 1185 4.0 1042800 171019 119930
5 1185 4.5 1173150 192397 141308
6 1185 4.5 1173150 192397 141308

*¥ A, Table 50 Lactation period - 220 days/yx

€e
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additional benefits since they represent some additional wealth and,
from time to time, older cows will be sold for meat. These
increments to family incomes are not included in the Dbenefit/

cost calculations, but their effect is to raise the expected B/C
ratio by a small degree. Sales of pigs, for example, would have the

same effect, as would an allowance for the value of any home consumption.

Fruit Production. One of the objectives of the planned Salcedo

IRD project is to provide financing for 400 ha of new fruit tree
orchards. In this section we estimate the expected annual income
flows from the investment. For this purpose, it is not necessary
to take into consideration the long term financing necessary to establish
the orchards or the carrying costs until the trees reach fruit-bearing
age.

All 400 hectares are assumed to be planted during the second
project (lst benefit) year. This is followed by 3 years of tree
growth. A "baby" crop is collected in the 5th year (6th year of
the project), and the first "fuyll" crop is collected a year later.
The three fruit types considered are: pears, peaches and apples.
The majority of the proposed new land area is assumed to be concentrated
in pears and apples, the two fruits most often imported.

Costs aad returns for the three crops have been averaged from

the model farms information contained in the original project documents.
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Pears Peaches Apples

Item/ha. S1. S1. Sl.
5th Year (Partial)

Average Revenues 50,106 17,057 13,276

Average Cost 19,450 14,126 12,276
6th and Subsequent Years (Full)

Average Revenue 59,432 68,247 75,688

Average Cost 21,832 18,029 15,988

Approximately 106 ha of fruit trees exist without the project.
As mentioned earlier, we assume these plantings will be upgraded
in the early years of the project. Yields and costs will rise
accordingly. This effect is simulated in Table 12 by imagining
lst benefit year at 407% of the costs of maintaining fully improved
stands. The second year costs are assumed to be 60%. Third and
subsequent years are assumed to cost 100 percent of new orchard
maintenance costs. No production credit estimates have been included
for the "old" trees.

In Table 17, all the factors necessary to estimate gross income
from a 200 hectare development are shown. Doubling the net benefits
is all that is necessary to obtain 400 ha results. Based on original
project documents, yields are assumed to slowly increase during the
14 to 15 year time horizorn utilized for the benefit/cost analysis.

Production quantities are also included in Table 17.



Table 17 ESTIMATED INCCME FROM NEW FRUIT INVESTMENT -- 200 and 400 Has.

~r

ha.
iAd] . . Unit Gross 7 Benefit Quantity]
Cost Yields | Prices| Ret. Net Ret. 200 has 400 Ha. Benefits
" Year

5001 180 1135 1972 | 472 ’ 39760 | | 160 75520

350 180 156 1080 730 ! 18250 50 36560

450 180 125 900 450 . 45000 101010 |200 90000 202020
Ygar

721 240 135 1296 575 46000 92000

873 289 150 1680 807 20175 46350

639 240 125 1200 561 56100 122275 112200 244550
Year

721 320 135 1728 | 1607 80560 161120

873 300 150 1800 927 23175 46350

631 330 125 1600 969 96900 200635 | 193800 401270
Year )

721 400 135 2760 | 1439 115120 ’ 230240

873 359 150 2.54 11281 32025 64050

639 400 125 2300 | 1361 136100 283245 272200 566490
Year .

721 480 135 2592 11871 149680 299360

873 400 150 2400 | 1527 38175 76350

639 484 125 2400 | 1761 176100 363955 352200 727910
Year 10

721 480 135 2592 |1871 149680 299360

873 450 150 2700 | 1847 46675 92350

639 480 125 24600 | 1761 176100 371455 352200 743860

9t




Display of Target Group Income Flows From the Project

In this section all the information about project benefits
contained in the sections of Tablec 12 is combined with the effects of
rising milk production and income from 400 hectares of new orchards.
The results are displayed im Table 18. The increment of net benefits
of the project over and abnve what is assumed to exist without it,
are shown at the bottom of the table. For a 15 year Project Life,
benefits are received for 14 periods. This stream of expected
incremental benefits is carried to the benefit/cost analysis

calculations.,

C. Benefit/cost Analysis

The various assumptions contained in the main Ecuador IRD project
paper plus those discussed in this Annex do not introduce any special
requirements insofar as analytical procedures are concerned. Ar
in all investment analysis it is only necessary to bear in mind that
investments are 'made" at the start of any accounting period while
returns are measured at the end. Thus, an initial investment made
at to cannot begin to be amortized until at least one time period
has passed (t), or until the returns actually begin to materialize.
In the Salcedo case, during the first project year the investments
will be put in place, no beuefits are assumed to materialize, even
by the end of the year t,- Only at the end of the 2nd project year
(t2) is the assumption made that increased or incremental returns
to the target group materialize. (This is what has been referred

to as the lst beunefit year, etc.)



Barley
Corn/Beans
Potato
Wheat

Peas

Sroad beans
Lagumes
Onion
Garlic

Fruit Trees
Pears
Peaches
Apples

Sub-Total

Pastures
Potrero
Alfalfa
Oats

New Fruit Crops

Pears
Peaches
Apples

TOTAL

0
142769
300684
407760
25824
38456
23222

3348
2302

-752
-1020
-7020

Tablé 18 eSTIMATED TARGET GPOUP INCOME ENTERING INTO SALCEDO BENDFIT/COST ANALYSIS

1
138698
359233
502635

16267
66855
41246

9548
10320

2177
3256
5432

8976917 1150177

51089

(39249) (-33305)

(

68119

1256)

102800 1218296

2
133231
428807
604711
12574
78523
58527

27284
26682

10328
15586
26525
1422778

82392

(39307)

( 7552)

1505170

3
119005
598760
865903
16219
95370
71595

58787
59005

18660
27758
46267
1977329

149642

(63329)

(18879

L
119005
598760
865903

16219
95370
71595

58787
59005

18660
27758
46267
1977329

171019

(63329

(18879)

2126971 2148348

c
s

119005
598760
865903

1977329

192397
(63329)

(18379)

202020

(75520;
(36500}
(90000}

2371746

6
119005
598760
8. 103

1977329

192397
(63329)

(18879)

2545590

(32000

(4G350)
(112200)

2414276

(USS DOLLARS)

7 8
119005 119005
598760 598760
865903 865903

9
119005

598760
865903

10
119005

598760
865903

1977329 1977329 1977329 1977329

192397 192397
(63329) (63329)

{(18879) (18879}

401270 566450

(161120) (230240) (2973603 (299360)

(46350) (640503
(193800) (27220)

2570996 2736216

192397 192397
(63329) (63325
(18879, (18379}
727910 743860
(76350)  (92350)
(352200) (352200)
2897636 2913586

11
119005

598760
865903

1977329

192397
(63329)
{18879)
743860
(269360)
(92350)
(352200}

2913586

12
119005

598760
865903

1977329

152397
(63329)
18879)
743860
(299360)
(92350)
(352200)

2913586

13 1L
119005 119005

598760 598760
865903  865°~

1977329 1977329

192397 192397
(63329) (63329)
(18879) (16879)
743860 743860
(299360) (299360)
(92350}  (92350)
(352200) (352200)

2913586 2913586

gt
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In Figure 1, we show the relationship of the major investments
and project income off-takes on the basis of an investment period
time scale, tO e t15'

Table 16 summarizes the information from Tables 12, 16 and 17, but
puts it all on a 15 year time horizon. Table 19 contains the estimates of
incremental Income to be received by the target group. All or the "pro-

ductive" investment costs proposed as part o the Salcedo IRD project are

shown in Table 20. 'These data are from the main Beuador IRD Project paper.

General Results

Table 21 contains all the incremental net benefits and proposed
investment streams. This discount rate chosen for use in calculating
present values of each stream is 157%.

Present values of expected incremental benefits = $5,765,270
Present value of proposed production expenditures = $3,324,992
B/C ratio @ 15% = 1.75

Net present value @ 157 = $2,479,320

The internal rate of return = 23.06

Sensitivity Analysis

Sensitivity of the above results to shifts in relative price
ratios can be simulated by assuming upward movements in input prices
(20%) and/or downward movements in selling prices - benefits (20%).
Again, all discounting is carricd out utilizing o rate of 1% percent.

The effect of assuming a cost increase is to reduce the B/C ratio
to 1.46 and the IRK to 19.2k.

The et'fect of assuming a reduction of 20% in incremental net

benefits is to reduce the B/C ratioc to 1.40 and the IRR to 18.45.
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All discounting, Benefit/Cost: calculations, etc.,
are based on time period idernitification tor tis
t2........t,, as shown in diagram

Some investments are made in the first project years.
They are assumed to be at tp. Subsequent investments
are assumed to occur at t,, t,, or as necessary.

Diagram of time period Identification utilized in Economic,

Analysis ~ Project Salcedo




Table 19 SUMMARIZED ESTIMATES OF INCREMENTAL INCREASL 1N TARGET GROUP INCOME
(Us $ Dollars)

b4
Av.Net
Crop or Income Estimated income with project - years of benefit = 14 I?;rease‘
Product Without T, vy t3 t, t t6 T, tg tg th tll 11? tlz tlh actor:
Project - N 5 ! -
Subsistance crops : l
"Basic grains" 420738 | 478111 578431 | 781944 1.8(:
Potatoes 407760 | 502635 604711 865903 2 :
Vegetables | 5650 19868 53966 | 117792 20.83
Existing fruit o -879254 10865 |52439 92685
i
Other: l
Barley 142763 | 138698 133231 { 119005 0.83
Forage* (15393)} (-60821)(44449) (142343)
Milk 51089 68119 182392 149642 171019 192397 3.766
Sub-Totals 1028006 1218296 1§05170 126971 P148348 | 2169726 2.010
|
New Fruit Crops - - b= - - 202020 1 244550 | 401270 | Se6490 | 727910 743860 76.994
I i
Totals 1028C06 12182946 l§05170 CLMAG71 2148348 12371746 | 2414276 | 2570996 ; 2736216 | 2897636 | 2913586
! 1 i 1
i : l i
‘ i : !
increase in Net Benefits - 190290 ®77164 &098965 ?120362 1343740 | 1386270 | 1542990 | 1728210 i1869630 ilSBBSSBO 1885580 | 1885580 | 1885580 | 188558
Due to Project i |

A

*% 14 years benefits discounted to t
are not available until t2. etc.

*

B O S

Forage values are included for information only.

[ RS R

14 Result then discounted one year to t,

I

i

.

L

The incremental benefits ($738,897) of the second project year

A. Existing fruit prodsc<ion involves run-down trees and lack of management and are not profitable,

Th



Table 20 PROFOSED PRCDUCTIVE

WICAL ASSISTANCE

o

~ US Dollars

vESTMENTS ENTERING INTC SALCEDC BENEFIT/COST ANALYSIS

Investments

[

‘0

11

1L

Irrigation

Delivery-Quantity/method Infra.

Cn-farm Infrastructure
On-farm Infra.

Agrarian Reform

Rursries, Roads, Production
infrastructure, Other

Orchard establishment

Technical Asst.,

Cest Totals

[
o

AN o W
D
AN NN

637.6

[oATES IEES B (V]
SN
Voo
[S RN
Ut
-~ n

95.0

95.0

95.0

95.C

95.0

95.0

95.0

35.0
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Table 23 BENEFIT/CUST CALCULATIONS FOR SALCEDO PROJECT (us $)

Project 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Benefits 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
1. Increase in Net Benefits
Due to Prcject 190290 477164 1098965 1120342 1343740 1386270 1542990 1728210 1869630 1885580 1885580 1885580 1885580 1BESSSC
PV of Benefit Stream at 15% = $5,013,278
2. Proposed Project Costs 1427200 943600 810600 824600 130000 130000 95000 95300 95000 95000 95000 95000 95000 95000 95000 95000
PV of Cost Stream at 157 = § 3,324,972
3. Net Cash Flow .
1 Minus 2 -15272060 -9L3600 -620L0OC -3LTLOO 968900 990300 12LBB00 1291300 1LLBOOO 1633203 177hECT 1790600 1790600 1790600 1790600
4, IRE 5 32.06 2 B/C = 1.75 (at 15 %) NPV = $2,479,320 (at 15 %)
These values do not allow for the cost of social welfare features of the total TIRD progran.
They do cover all the cost items that are linked to income enhancement actions, including road
improvements and some other items that also provide welfare benefits.
* All costs listed are assumed to be incurred at the beginning of each time period; all benefits are obtained at ::

the end of each period. Thus the benefits of the end of the 2nd project year are combined or neatted out against
the costs at the start of the said project year, etc.

This is shown in Line 3 of the table: in comparison with Table 22, all the incremental benefits have been moved
one column to the right in order to make clear which costs and benefits are being added algebratically.
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If bendfits were reduced simultaneously with a cost in-

ual 1,612,216

3,9&2,38h = 1.17’

crease of 20 percent, the B/C ratio weculd eq

and the IRR would equal 15.4 percent.
These results suggest that the net social benefit of the proposed
productive investment should be able to survive considerable shifts

in costs or returns and still earn a positive social return.



