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| NTRODUCTI ON

Pol i cy makers concerned with planning for agricultural devel oprment
continually need infornmation that can be useful in pl anning farm size
and in evaluating returns fromalternative enterprise and production
practices on farms. They nust frequently re-evaluate their plans when
t echnol ogi ¢ and economic conditions change. This publication provides
information that can be useful in evaluating profitability of farm or-
gani zati ons and changes in these farm organi zations in the |ower Sinu
R ver Valley of Col onbia. Al though not directly applicable to all farns
in the area, the information on enterprise budgets contained in the ap-
pendi x is presented in such a manner that adjustrents in i nput-out put
data (yields, prices, etc.) can readily be nade and the estimates applied
to a specific situation.

The purpose of this study is to ascertain for the Cordoba Il Project
in the lower Sinu R ver Valley area the minimum | and requirenments and op-
timal enterprise conbi nations necessary to produce a net farm income of

15, 000 pesos and 25,000 pesos with specified yields, land quality, prices
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of cotton and rice, and costs of capital and hired | abor, when |and
prices and operator equity are at a specified level; and to estimate the
total nunber of farns that the project area could support if all farns

were devel oped as units with the necessary nini num size.

THE STUDY AREA

The Departnent of Cordoba is | ocated in the northwestern part of
Col onbia and is part of the Caribbean Coastal Pl ain. The northwestem
part of the Departnment constitutes the |ower Sinu River Valley flood
pl ai n.

The Departnent is bordered on the west by the @ulf of Turbo, on the
southwest by the Abide R dge, on the east by the Ayapel R dge, and on
the north by the Caribbean Sea. The San Jeronino R dge divides the De-
partment with the San Jorge R ver Valley to the east and the Sinu River
Valley to the west,

The lower Sinu Valley, where the Cordoba IL project is located, is
bet ween the Abide and San Jeroni nb R dges. The Valley has a w dth of
approximately 18 kilometers and has an el evati on of about 15 meters above
sea level [1, p. 3]. It is a typical alluvial plain, slightly sloping
away fromthe Sinu R ver toward the east and toward the Betanci Ravine.
Before drai nage work began, at |east 60 percent of the aren flooded at
| east once a year [1, p. 1]. This flooding brought accompanying sedi-
mentati on which formed higin fertility soils appropriate for various trop-
ical cultures. These lands have produced the lush green forage which,
in turn, provides a basis for the prominent |ivestock industry of the area.

The valley is level but, because of sedimentation along the river
bank, there is a very gentle slope away fromthe river. This is the

reason a large part of the valley is flooded during the wet (wnter)



season. The aren has a large variety of poorly drained soils |ocated
over fine gr mediumgrain sand. The surface soils consist of fine silt
or clay, especially in the zones subject to flooding. The land in the
project area has less than a 3 percent slope [2, p. 3].

The total project area of 70,000 hectares is bounded on the west by
the Sinu River, on the south by Mdnteria, on the southeast and east by
the San Jeronimo col |l ector canal, and on the north by the G enaga G ande
(Figure 1). This study refers to the drainage aspects of the 7,000
hectares that comprise the first phase; it also has wider inplications
for the total project and other simlar areas.

The soils in the project area have textures that vary generally from
mediumlight to heavy, w th nedi um subsoils occasionally interspersed
with total horizons of heavy soils. The perneability is moderately
rapid in the light and nediumtextured soils to very slow in the heavy
textured soils. The average pH is slightly above 7.0 with the exchange
capacity varying from mediumto high, depending on the clay content of
the soil.

The region alternates between two contrasting rainfall patterns. Tu
the dry nonths, Decenber through March, rainfall ranges from10.4 nm to
36.9 nm per nmonth, with an average of 23.0 mm During the high rainfall
period, April through Novenber, the nonthly precipitation varies from
91.8 nm to 169.1 mm per nmonth, with an average of 124.3 nm The annual
average rainfall is 1201.7 mm, with a range from867.5 nm to 1620.5 nmm,
based on 13 years of records fromthe Turipana Experiment Station. A
study of the rainfall pattern affords a clearer picture of the water dis-
tribution problem Because it is a tropical area, great anounts of rain-

fall are not uncommon; in a single nonth, as much as 350 mm has been known



PROYECTO CORDOBA N® 2
PLAN GENERALL DE OBRA

ADECUACION D E 70000 Has

CONVENCIONES

Conct Colector y (ique puingdiarnihfic e

Caonal Principal Drenaje ———

uNY[R.

pRiNERL €T2>2 OF

Escalo : 200000

Source : INCORA (Memo) , Moateria.

Figure l.--Project map of Cordoba Il

CESARROLLO

Purta ga Yong:
¥ =N

CEN® IS DE
CRO



to fall, which is over 25 percent of the average annual rainfall [1, p. 5].

The area has been mainly a |ivestock produci ng area because of the
Jow el evation, Long wet season, and the periodic flooding of the Valley.
in the flood free and the newy drained areas, many crops are presently
grown; nore significant, however, is the fact that nore crops can be
grown  conmercially.

The annual average tenperature of the |ower Sinu Valley is 27.5" C.,
with an average nmaxi numof 34.0" C and an average m ni numof 22.0" C
[3, p. 351. Throughout the wet (winter) season, the humdity is in ex-
cess of 80 percent. Several nonths during the dry (summer) period, w nds
bl ow from t he northeast causing the tenperature and humdity to drop
slightly. Normal Iy in this area there is a brief secondary dry season
in July or August called the Veranillo de San Juan, pernitting harvesting

and repl anting when a doubl e croppi ng systemis enpl oyed.

METHCD OF ANALYSI S

In this analysis net farm income is defined as gross farm income
less costs of all inputsexcept owned |and, operator and famly |abor, and
managenent . The income may represent a return to operator and famly
[abor only, or to labor plus other owned resources. The only restriction
was that the nonl abor-owned resource returns must come fromthe farm
busi ness. The hectares required tc produce a specified net farm income
i-» dependent upon the quality oif the land, the cost oi iaputs, pe ices
obtained for comodities sold, th: weather, and qua.ity oi manegenent.
These factors are taken into gccount , either through enterprise budgets
or throug'h programmng procedures.

CGop enterprises considered in the analysis were cotton, rice, .oin,

grain sorghum soybeans, and sesame. Forage enterprises were Para pasturs



production under traditional, inproved and npst nodern production prac-
tices and the livestock enterprises were beef cattle with cow-calf pro-
duction and beef fattening activities. Limted informati on on production
practices for other Livestock and poultry precluded their consideration
as possibie enterprises

Fnterprise budgets and equi pment needs were devel oped by the authors
in cooperation with personnel of the Turipana Agricultural Experinment
Station of the Tnstituto Col onmbi ano Agropecuario (ICA) and agricultural
techni ci ans of the Instituto Col onbiano de |a Reforma Agraria (| NCORA).
The | evel of technol ogy assuned in the devel opnment of the budgets is
usually referred to as "recomended practices" under conditions of |abor
i ntensi ve and nechani zed production practices (Appendi x Tables 1 through
12). Soil type was divided into four productivity classes; the criteria
for classification including texture and internal drai nage, but empha-

Si zing economic differences (Appendi x Table 13). Yield levels for the
various crop and pasture alternatives on egch |land class were specifically
related to the productive capacities of particular soils. A representa-
tive hectare of land was assuned to be a variable resource that could be
added in conpletely divisible and homogenous units. The quality of Land
was assunmed to be average and was defined as a representative hectare
composed of 54 percent Class I, 7 percent Class Il, 25 percent Class 1711,
and 14 percent Class IV soil.

Land va lues and est Imated cost per hiectare of owning land were assuned
to vary with the percentage ot each productivity ¢lass of soil comprising
the representative hectare ¢l daverage quality land (Appendix Table 14).

Under certain conditions yields of crop and livest ock enterprises

were assumed 1O vary and shii t the production tunction. Different vield



level s may be attributed to nanagenent, technol ogy, weather, or other
causes. The yield ievel s used were defined as foll ows:

(aj Average yields are those of all crops, forages or |ivestock
expected for the area based on current g¢r inproved production
practices recomrended by the ICA Turipana Experiment Station
on | and having adequate surface water drainage facilities.

(b) Hgh yields are those for all crops, forages or |ivestock that
are 10 percent above average expected yields for the area and
are based on potentially new production practices for the arta,
and/or the best weather (rainfall and drainage) conditions.

(c) Low yields are those for all crops, forages or |ivestock that
are 10 percent bel ow average expected yields for the area.

It was estimated from an area survey that each farm operator could
work up to 282 days each year (Appendix Table 15). Fam |y | abor other
than the operator's could provide an additional 294 man days each year.

The avail abl e annual | abor was divided into tinme periods reflecting the
seasonality of farm labor requirenents. It was assuned that because of
the high rate of unenploynment (currently about 30 percent) and the under-
enpl oyment in the area, seasonal hired | abor woul d be avail abl e as needed.

The maj or product and factor prices used were approxi.nate current
prices received and paid in the area and are not to be interpreted as
predictions or forecasts of prospective prices for any future period.
Prices received for crops are 2-year averages based on actual prices re-
ceived by farmers in the area during 1968-69. Livestock prices are 2-year
average:; based on the fat cattle narket in Medellin for 1468-69. The |ocal
feeder cattle price was obtained frominterviews with area producers and
livestock specialists. DPrices paid were obtained fromlocal suppliers and
are based on g¢agsh sales.

Capital was not considered a limiting factor since the loan limics
set by INCURA exceeded the capital requirements for the programred farm

situations. As ] ong as returns to capital for the firm were greater thun



or equal to the cost, capital could be borrowed in variable units. The
basic capital charges were 9 percent annually for crop and |ivestock
operating capital, Il percent for farm machi nery and equi prment capital,
and 4 percent for land capital. Qperators entering | NCORA prograns
generally have no capital. In these zero equity situations, they nust
pay full interest charges for all operating and |and capital. Ther ef or e,
in the analysis, the return to |and was considered rent to be paid to

| NCORA.

Li near programm ng procedures Wwere used to calculate the m ni mum
land requirenents for a net farminconme of 15,000 pesos and 25,000 pesos
for a zero equity situation, three yield |l evels and an average | and
quality situation. Additionally, for average yields on average quality
l'and four levels of interest charges on capital, four hired | abor prices,
four levels of cotton prices, and four levels of prices for rice were
programred to show the effects of changes in these inportant variables.
For each programmed situation the total size of the unit necessary to
fully utilize a tractor and nachi nery complement and the nunber of indi-

vidual famlies making up the commercial unit were determ ned.

M N MUM LAND REQUI REMENTS
The anmount of land required to produce a specified farmincone varies
W th changes in the yield level, prices of inputs and outputs, and the
conbi nati ons and type of enterprises considered.
Effects of Changes in Yields
M nimum | and requirenents and optinal farm organi zati ons were devel-
oped with yields held at three different |evels and prices for production
factors and products held at their average expected levels for each of

the two different net farm income situations. The results are shown in



Tablesl to 3, and are based upon the assunptions that the operator has
no equity in the land and that he is required to pay an annual |and cost
of 755 pesos per hectare.

Wth average quality |and and high crop and |ivestock yields, 3.1
hectares of open |and are needed to produce a net farmincone of 15,000
pesos and 5.6 hectares are needed to produce a net farm incorme of 25,000
pesos (Table 1). Wen yields are 10 percent bel ow the average expected
level (low vyields), 5.3 hectares of open land are required to net 15,000
pesos of farmincone and 9.9 hectares are required to produce 25,000 pesos
of net farm incone (Table 3). Thus with average quality land, a 10 per-
cent increase in yields decreases the nunber of hectares required for
both specified net farmincome | evels by about 20 percent. A 10 percent
decrease in yields increases the |land requirements by about 36 percent for
a 15,000 peso incone and by about 40 percent for a 25,000 peso incone.

Partially nechanized cotton carne into the optimal farm organizations
for each of the three yield |l evels and both specified net farmincone
| evel s. G her inportant crop enterprises were mechanized rice and par-
tially mechanized rice. A snmall unit of the cowcalf enterprise entered
each of the optimal farm organi zations as well as a few purchased fattening
bul I s. The nunber of fattening animals varied from1.5 bulls with high
yields on a fanmly farmunit produci ng 15, 000 pesos of net incone to 3.4
bulls with average and low yield levels on a fanmly unit providing 25,000
pesos of net farm incone.

The capital investnment required for these farm organi zati ons varies
froma | ow of about 54,400 pesos to just over 92,500 pesos on the farns
produci ng 15,000 pesos of net inconme. On farns producing 25,000 pesos

of net income, total capital investnent varies from 97,900 pesos to 172, 500
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Table 1.--Minimum | and required to produce a net farmincone of 15,000
pesos and 25,000 pesos with high yields on average quality

l and, Cordoba Il Project, Lower Sinu River Valley of Col onbia
15,000 peso 25,000 peso
ltem net i ncone net incone
Fam |y Conmmer ci al Fam |y [ Conmerci al
uni t (19 fanilies) | unit (10 fanilies)
-------- Hectares = = = = = =« = « =
Land use
Cotton (partially mechani zed) 1.9 36.1 3.4 34.0
Rice (mechani zed) 0 0 1.0 10.0
Rice (partially nmechani zed) .8 15.2 b 4.0
Para pasture (best nanaged) A 7.6 .8 8.0
Total land 3.1 58.9 5.6 56.0
- — - — -~ = Number Sttt e e oo
Li vest ock
Beef cows (best nanaged) .3 6.0 5 5.0
Purchased fattening bulls 1.5 28.0 2.7 27.0
-Ve--- - - Mndays - =~ ~ = = & « = u
Labor
Qperator and famly 263. 2 5,001 286.0 2, 860
Hred 0 0 57.3 573
Total |abor 263.2 5,001 343.3 3,433
- - W- - S - - - PesOS - =~ = = = = = = =
Capi tal investnent
Land 52,235 992, 465 94, 360 943, 600
Ct her 2,206 41,914 3,543 35,430
Total investnent 54, 441 1,034,379 97,903 979, 030
Total operating capital 14,703 279, 357 28, 076 280, 760
Total incone 29, 370 558, 030 52, 596 525, 960
Crop operating expenses 8,102 153, 938 15, 392 153, 920
Past ure and beef operating
expenses 3,291 62, 529 5, 894 58, 940
Annual interest on operating cap. 636 12,084 1,222 12, 220
H red | abor expenses ( 0 860 8, 600
Returns to land 2,341 44,479 4,228 42, 280
ST T T T T T e - Hurs - - o - - — e
Power and machi nery requirenents
Period 1 (Jan.-Feb.) 4.3 81 7.6 76
Period |l  (March-June) 1.9 36 3.4 34
Period 11l (July-Sept.) 19.2 365 36. 2 362
Period IV (Cct.-Dec.) 3.5 66 5.4 54




Table 2.--Minimum | and required to produce a net farmincone of 15, 000
pesos and 25,000 pesos with average yields on average quality
| and, Cordoba Il Project, Lower Sinu River Valley of Col onbia

15,000 peso 25,000 peso
ltem net i ncome net incone
Fam |y Conmer ci al Fam |y | Commerci al
uni t (15 families) unit (7 families)
----- - - - Hectares - - -« = = = = - =
Land use
Cotton (partially mechani zed) 2.4 36.0 4.3 30.1
Rice (mechanized) .3 4.5 1.7 1.9
R ce (partially mechani zed) .7 10.5 .1 o
Para pasture (best nanaged) 5 7.5 1.0 7.0
Total land 3.9 58.5 7.1 49.7
“““ ~ - = Number I
Li vest ock
Beef cows (best nmanaged) 4 6.0 7 5.0
Purchased fattening bulls 1.9 28.0 3.4 24.0
= - = w - = == Mndays =~ = =~ -~~~ -
Labor
Qperator and famly 282.5 4,238 289.0 2,023
Hred 8.7 130 102.0 714
Tot al | abor 291.2 4,368 391.0 2,737
- m - == T~~~ PES0S ~ = = w - =~ = -
Capi tal investnent
Land 65,715 985, 725 119, 635 837,445
Q her 2,891 43,365 5,157 36,099
Total investment 68, 606 1,029,090 124,792 873,544
Total cperating capital 18,778 281,685 36,611 256,277
Total i ncone 33,389 500,835 61,057 427,349
Crop operating expenses 10, 393 155,895 19,981 139,867
Pasture and beef operating
expenses 4,116 61,740 7,527 52,689
Annual interest on operating cap. 806 12,090 1,659 11,613
H red | abor expenses 130 1,950 1,530 10,710
Returns to | and 2,944 44,160 5,360 37,520
> m=we - HUS = = = = = - -m -
Power and nachi nery requirenents
Period I ( Jan.-Feb.) 5.4 81 9.7 68
Period 1l (March-June) 2.4 36 4.3 30
Period 11l (July-Sept.) 24.8 372 46.8 328
Period IV (Oct.-Dec.) 4.2 63 6.6 46




12

Table 3.--Minimum land required to produce a netfarm incone of 15,000
pesos and 25,000 pesos with low yields on average quality
| and, Cordoba Il Project, Lower Sinu River Valley of Col onbia

15,000 peso 25,000 peso
[tem net incone net i ncone
Fam |y Conmmer ci al Fam |y [ Conmer ci al
unit (10 fanmilies) | unit (7 famlies)
________ Hectares = = - = = == -
Land use
Cotton (partially nmechani zed) 3.2 32.0 6.0 42.0
R ce (nechanized) .9 9.0 2.5 17.5
R ce (partially nechani zed) WA 4.0 0 0
Para pasture (inproved manage.) 8 8.0 1.4 9.8
Total land 5.3 53.0 9.9 69. 3
———————— Number = = = = = = - -
Li vest ock
Beef cows (best managed) 4 4.0 .7 5.0
Purchased fattening bulls 1.8 18.0 3.4 24.0
- Man days = = = - - - - -
Labor
Operator and fanmly 285.0 2,850 298. 8 2,092
Hi red 48.1 481 225.3 1,577
Tot al 333.1 3,331 524.1 3, 669
————————— Pesos = = = = = = = -
Capi tal investnent
Land 89, 305 893, 050 166,815 1,167,705
Ct her 3,220 32,200 5,724 40,068
Tot al invest ment 92,525 925, 250 172,539 1,207,773
Total operating capital 23,538 235,380 46, 495 325,465
Total incone 39, 200 392, 000 72,938 510,566
Crop operating expenses 14,562 145,620 27,756 194, 292
Pasture and beef operating
expenses 3,834 38,340 7,134 49, 938
Annual interest on operating cap. 1,080 10, 800 2,193 15, 351
H red | abor expenses 722 7,220 3,380 23,660
Returns to | and 4,002 40,020 7,475 52,325
--------- Hours = = = = = w - -
Power and nachi nery requiremnents
Period 1 (Jan.-Feb.) 7.2 72 13.5 94
Period Il (March-June) 3.2 32 6.0 42
Period Il (July-Sept.) 33.9 339 58.0 406
Period IV (Cct. -Dec.) 5.9 59 16.6 116
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pesos. Capital investnent varies inversely with the yields of crop and
I'ivestock enterpri ses.

The INCORA Cordoba Il Project is structured and adm ni stered so that
a nunber of farmoperators share ownership and use of a tractor and ma-
chinery conpl erment. The land is farnmed as one single commercial unit
anmong these operators with themand their famlies providing a common
| abor force on the cooperative farm

The nunber of farmoperators and famlies that would fully utilize
a tractor and nachi nery conpl enent during the period of |argest machinery
requirenents was deternmined and used to conpute the land, enterprise,
labor, capital and other informational components of the commercial co-
operative farm

In every situation the restrictive period for power and nmachi nery
was Period Il (the restrictive nonth was August). The nunber of operators
conprising a commercial cooperative farmvaries from19 with high yields
to 10 with lowyields for a unit that produces 15,000 pesos of net income
for each operator and his famly. For a 25,000 peso net farm income per
operator, the nunber of operators varies from10 with high yields to 7
with average and | ow yi el ds.

For each of the yield situations, the hectares of either nechanized
rice or partially nechanized rice and the nunber of cowcalf units were
very small, even for the commercial cooperative unit. Addi tional farm
organi zati ons were programed that considered only purchased fattening
bulls as the livestock enterprise and either nechani zed rice or partialiy
mechani zed rice enterprises. These farm organi zati ons were programmed
only for the average expected yield level for crops and |ivestock.

Wth partially nechanized rice only very snall changes occurred in
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the size of the enterprises for both the 153,000 peso: and 25,000 peso
net farm incone levels (Table 4). A small increase Sn the hectares of
cotton and Para pasture occured for both incone |levels and a .1 hectare
increase in total rice production occurred on the farm produci ng 25, 000
pesos of net incone. Total |abor requirements were increased consid-
erably. This was due to the large | abor requirenent during the mounth
of December to harvest rice. Only small increases occurred in the in-
vestnent capital requirenents, with the largest increase (about 8,800
pesos) being on the farm produci ng 25,000 pesos of net income.

Wien the rice enterprise was restricted to mechani zed production
the optimal farm organi zati on was al nost identical for the splution for
partially nechanized rice on the 15,000 peso net income unit {Takle 7.
However, the nunber of operators conprising the commercial conperative
farm decreased from 15 to 13 when nechani zed rice was reguired. § :¢ the
25,000 peso net farm incone, there was a small reduction in size of all
the enterprises when rice was restricted to nechani zed production as
compared to partially nmechani zed production. These results indicate
that rather small changes nmay be expected to occur in the optimal farm
organi zations for the various mxes of Livestock and rice enterprises 0f
t hese farms.

Implication of Yields for. Farm Si ze Planning Decisions

Variable yield results can provide information on environments char-
acterized by risk and uncertainty rather than by perfect knowledge. The
results can also provide information for groups of producers gutside the
proj ect area or for producers whose managenent abilities are above or be~-
| ow the average assuned in this study.

It was assuned in all programmed results that the amounts and prices
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Table 4. --Mninmumland required to produce a net farminconme of 15, 000
pesos and 25,000 pesos with average yields on average quality

land, restricted to purchased fattening bulls and partially
mechanized rice, Cordoba Il Project, Lower Sinu River Valley
of  Col onbi a
15,000 peso 25,000 peso
Item net i ncone net incone_
Fam |y Comer ci al Fam |y | Conmerci al
uni t (15 fanmilies) unit [(7 families)
-------- Hectaregs = = « @ = = = =
Land use
Cotton (partially nechani zed) 2.5 37.5 4.8 33.6
Rice (partially nechanized) 1.0 15.0 1.9 13.3
Para pasture (inproved manage- .6 9.0 1.1 7.7
ment
Total land 4.1 61.5 7.8 54.6
------- -~ Number
Land
Purchased fattening bulls 2.3 34.0 4.4 31.0
________ Man days = » = @ w » w
Labor
Qperator and famly 287.0 4, 305 313.9 2,197
H red 53.5 802 342. 4 2,397
Total |abor 340.5 5, 107 656. 3 4,594
------- « = Pesos e W e W E we
Capi tal investnent
Land 69, 085 1,036,275 131, 430 920, 010
Q her 839 12, 585 1,595 11, 165
Total invest ment 69, 924 1,048,860 133, 025 931, 175
Total operating capital 18, 165 272,475 38, 603 270, 221
Total incone 34,963 524, 445 67,392 471,744
Crop operating expenses 10, 584 158, 760 20, 400 142, 800
Pasture and |ivestock
operating  expenses 4,595 68, 925 8, 856 61, 992
Annual interest on operating cap. 885 13, 275 2,111 14,777
Hred Ilabor expenses 803 12, 045 5,136 35, 952
Returns to | and 3, 096 46, 440 5, 889 41, 223
R Hours ---- = =« =
Power and nachi nery requirenents
Peri.od 1 (Jan.-Feb.) 5.6 84 10.8 76
Period |l (March-June) 2.5 38 4.8 34
Period 111 (July-Sept.) 25.0 375 47.9 335
Period IV (Oct.-Dec.) 4.5 68 8.6 60
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Table 5,~-Minimum | and required to produce a net farmincone of 15, 000
pesos and 25,000 pesos with average yields on average quality

land, restricted to purchased

fattening bulle and mechani zed

rice, Cordoba Il Project, Lower Sinu R ver Valley of Col onbia

15,000 peso 25,000 peso
Item _ net i ncone net i ncone
Fam |y Commercial |Family } Commercial
uni t (13 famlies) | unit W7 families)
-------- Hectareg = -~ = = = =~ « «
Land use
Cotton (partially mechani zed) 2.5 32.5 4.4 30.8
R ce (mechani zed) 1.0 13.0 1.8 12.6
Para pasture (inproved manage.) .6 7.8 1.0 7.0
Total land 4.1 53.3 7.2 50.4
----- - w . Nunber - - = = =« J o -
Livestock
Purchased fatteni ng bulls 2.3 30.0 4.1 29.0
-------- Man days = ~ = = - w -
Labor
Qperator and famly 205.1 2, 666 281.1 1. 96%
Hred 14.7 191 104.0 2%
Tot al | abor 219.8 2, 857 385.1 2, 696
————————— Pesog = = - ~ -~ "~ "~~~
Capi tal investnent
Land 69, 085 898, 105 121, 320 849, 240
Ot her 853 11, 089 1,474 10, 318
Tot al i nvest nent 69, 938 909, 194 122,794 859, 558
Total operating capital 18, 766 243, 958 34, 049 238, 343
Total incone 35,579 462, 527 62,331 436, 317
Crop operating expenses 11, 644 151, 372 20, 399 142,793
Past ure and beef operating
expenses 4,595 59, 735 8,191 57, 337
Annual interest on operating cap. 1,023 13,299 1,746 12, 222
H red | abor expenses 221 2,873 1,559 10, 913
Returns to | and 3,096 40, 248 5, 436 38, 052
== ===+ == -Hours -~ ° 7 ° ~ T T T
Power and machi nery requirenents
Period 1 (Jan.-Feb.) 5.6 73 9.9 69
Period |l  (March-June) 2.5 33 4.4 31
Period 11l (July-Sept.) 27.0 351 47.8 335
Period IV (Oct.-Dec.) 3.8 49 6.7 47
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of all inputs and outputs were known wi th certainty. Use of high, gver-
age, and | ow crop and |ivestock yields provided a nethod for obtaining
information on a range of possible outconmes through programmng. The
effect on operator incones would be the same if any of the assuned con-
stants in the programming anal ysis were allowed to vary.

Theoretically, uncertainty inplies additional costs or |ost revenue
due to inproperly tinmed harvest, pasture not grazed, inopportune live-
stock sales, or reduced input levels with resulting |lower outputs than
under conditions of certainty. No attenpt has been made to determne the
range or standard deviation of net income variability encountered by pro-
ducers. Assuming the probability is low that net income will vary nore
than the variations associated with yield changes of plus and mnus 1C
percent, the results will be useful for eval uati ng managenent decisions
under uncertainty. If the probability is great that net income will vary
nore than that associated with these yields, then these results are of
l[imted worth in eval uating uncertainty.

For some of the famly farmunits, uncertainty is cl osely associ ated
with survival. If a normal distribution for progranmmed incones is as-
sumed, 50 percent of the time incomes will be less than specified. If
famly farmunit survival requires a mninmumincome 75 percent of the tine,
a larger size unit than indicated by average yields ig required. For
example, with low yields on average quality land a famly farmunit re-
quired 5.3 hectares for a 15,000 peso net income. However, with average
yields on average quality land, only 3.9 hectares were required. A
farmer receiving low yields on average quality land for a unit programred
with average yield woul d have only 73.5 percent of the | and necessary to

attain an income of 15,000 pesos annually.
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The progranmmed results shown in Figure 2 indicate a range of farm
incomes for various farmsizes with three different yield |evels. The
range of incomes increases as farmsize increases. For exanple, a three-
hectare farm has an i ncome of about 8,500 pesos for |ow yields and about
14,750 pesos for high yields, or a range of 6,250 pesos. A 50 percent
increase in farmsize to 4.5 hectares woul d provide an i ncone of about
12, 750 pesos for |ow yields and about 20,750 pesos for high yields, or
an 8,000 peso range. The expected results of larger famly farmunits
are: (a) increased expected mean incones, and (b) increased range of
expected incones.

Envi ronnents above or bel ow average are shown by the fact that indi-
vidual operators have different average returns fromthe same set of pro-
duction conditions. This difference ig often attributed to differences
in production techni ques, managerial skills, or both. Theref ore, average
for some farm operators nay be represented by high yields in this study,
wher eas average for others nmay be represented by | ow yiel ds.

If the programmed results cover the practical range of variability
in managenent skill, the information presented in Figure 2 may show t he
probabl e gains or | osses fromdifferent |evels of management enpl oyed on
various farm famly wunit sizes. For the next 15 years, farmsizes in the
Cordoba Il Project area will be fixed. Any increases in farmfanily in-
come will come fromincreased productivity or efficiency.

Results of programming high, average, and | ow yields indicated that
when | abor was fixed to the famly production unit, increases in farm
size increased utilization of famly labor, increased fanily incone, and

also provided enlarged returns to superior managenent skills.



Hectares
of [and

12 vevaeas High yields
Average vyields
_ Low yields

1 1 1 | 1

5,000 10, 000 15,000 20,000 25,000
Net income in pesos

Figure 2.--Hectares of land required to produce specified net incomes
with high, average and low yields on average quality Iand.
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Area Inplications of Yield Variations

The econony of an area can be greatly affected by a 10 percent in-
crease or decrease in area yields. Increasing area yields by 10 per-
cent can increase area farmincone by approximately 7 mllion pesos
(Table 6). Total economic activity in the area woul d be increased by
7 mllion pesos times the nultiplier effect. It 1is apparent that non-
farm busi nesses as well as farnmers can benefit frominproved agricul-
tural technol ogy, such as new crop varieties, water managenent, chenica
inputs, and inproved nanagenent systens that increase yields. The re-
verse is true if these inproved technol ogies are not adopted in the
study area and if other areas of Col onbia adopt output increasing
t echnol ogi es whi ch cause prices to decline because of increased supply.

Net returns are practically a linear function of the nunber of
hectares in the farmunit. The increase or decrease in area incone
caused by how farns are organized is relatively small compared to the
i ncrease or reduction in i ncone caused by higher or |ower yields.

Though the specific income |evel and activity nmx selected for
each farmunit does not materially affect total fawm incone of the area,
it does have a direct effect on the nunber of farmfanily units the
area can support. The nunber of farmfamlies and their income |evels
are inportant for decisions concerni ng schools, social institutions,
mar ket s and communi cati ons.

The nunber of cooperative farms, famly units and the area incone
for alternative levels of farmfanily incone are shown in Tabl e 6.

H gh yield levels increase both area farmincome and the nunber of
fam |y units that can be established in the project area by an average

of about 21 and 26 percent, respectively, for both income |evels. The
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Table 6. --Effect of high, average, and |ow yields on nunbers of farns and
area net farmincone for specified income | evels, Cordoba I
Proj ect, Lower Sinu R ver Valley of Col onbia

Income level

Yi el ds [tem Unit 15, 000 25. 000
pesos pesos
Area cooperative Nunber 119 125
farms?
Change” Per cent 0 S11.3
Hi gh Family units® Nunber 2,258 1,250
Changeb Per cent 25.9 26.9
Area income® Pesos’ 40,572 38, 063
Change® Per cent 20.6 20.7
Area cooperative Number 119 141
fanns
Aver age Famly units Nunber 1,794 985
Area income Pesos 33, 638 31,539
Area cooperative Nunmber 132 101
farns
Change Per cent 10.9 -28. 4
Low Famly units Number 1,320 707
Change Per cent -26.4 -28.2
Area i ncone Pesos 26, 508 24, 400
Change Per cent -21.2 -22.6

%The nunber of cooperative farns and famly units is calculated from
the estimated 7,000 hectares in the study area and the mni mumland re-
qui renents given in tables 1 through 3.

bThe percent change is based on the nunber of cooperative farns and
famly units the area can support at average vyi el ds.

CArea incone used here includes only returns to operator and fanmly

| abor,

and real

d

These units are in t housands.

a 4 percent return on |land capital,
and livestock operating capital,
estate taxes.

a 9 percent
per cent

return on crops
return on machi nery capital

®The percent change is based on the area incone at average yields.
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nunber of area cooperative farns remai ns unchanged at the | ower incone

| evel and declines by about 11 percent at the higher inconme level. This
decline ig due to the increase in the nunber of famlies that comprise
the conmercial unit and the associated increase in the hectares of |and
in the commercial unit.

The nunber of farmfanilies and the per farm income are also impor-
tant for evaluating future levels of denmand for inputs and consumer goods
within the area. |f developnent results in larger famly units with a
larger per farm incone, the aggregate demand schedule for products in
the area will differ fromthat under a situation of |ower incones per
farm and nore famly units. The actual aggregate dermand will depend on
i ndi vidual tastes and preferences and the incone elasticity of denand
for a particular good

Effects of Increases in Interest Rates

The optinum organi zati ons for a 15,000 and a 25,000 peso incone |evel
and four levels of interest rates are considered in this section. H gher
interest rates increased the mninumfarmsize, decreased the total oper-
ating capital used and slightly increased the total |abor required. Al-
t hough the kinds of crops and |livestock produced did not change, there
were shifts to nore | abor intensive nmethods of producing these activities.
Because of increased enphasis on activities which used | abor during one
peak period, a near doubling of the interest rates decreased the area's
aggregate farmincome by only 1.9 mllion pesos or 7.5 percent.

The effects of higher interest rates on farm organi zati ons and si ze
of enterprises were small (Appendix Tables 16 and 17). As interest rates
increased, there was an increase in partially nechanized rice production

Doubl e cropping of com entered the programming sol ution at the highest
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interest rates for the 25,000 peso i nconme level. There was a decrease
in the pasture management level and in the size of the |ivestock activities.

As the interest rate increased, the nunber of hectares in the mini-
mum gize unit for specified incomes increased as shown in Table 7. Each
1 percent increase in interest rate required about a .9 percent increase
in | and area.

Increased interest rates had a decreasing effect on the total oper-
ating capital requirements. Resources were shifted to less capital in-
tensive nethods of producing the enterprises. The nagnitude of the effect
of interest rates on total operating capital requirements decreased as
interest rates increased. Labor iequirenents increased only slightly with
higher interest rates.

Interest rates had no effect on the optimal mx of enterprises for
the area, although increasing capital costs encouraged use of nore inten-
sive levels of managenent. Area farmincome and the nunber of famly
units in the area decreased slightly as interest rates increased.

Ef fects of Increases in Hred Wage Rates

The optimum organi zation of farmfanily units for the 15, 000 and
25,000 peso incone levels and four different wage rates are considered
in this section. Incraasing wage rates had negligible effects on | and
requi renents. A moderate increasing effect on operating capital re-
qui rement s occurred. A shift to enterprises that nmore fully utilized
operator and famly labor occurred as the wage rate for hired | abor was
i ncreased.

I ncreasi ng the wage rate affected organi zati on by encouragi ng addi-
tional use of farmfamly |abor and reducing hired | abor. The quantity

of total labor required increased as the hired wage rates were increased
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T.hle 7.--Resource f equirements for a 15,000 and 25,000 peso net income
for altcrnative levels of interest rates and average yields
and 1and quality, Cordoba Il Project, Lower Sinu River Valley
of Colcubia

Income | evel

e tem Unit 15, 000 25,000

pesos pesos
Land Hectares 3.9 7.1

Base? Qperating capital Pesos 18,778 36,611
Total |abor Man- days 291.2 391.0
Land Hectares 4.0 7.3
Changeb Percent 2.6 2.8

+ 3% Operating capital Pesos 16, 973 33,397

Change Per cent -9.6 -8.8
Total | abor Man- days 292.5 394.0
Change Per cent .4 .7
Land Hectares 4.1 7.5
Change Per cent 5.1 5.6

+ 6% Operating capital Pesos 17, 396 34, 264
Change Per cent -7.4 -6.4
Total |abor Man- days 295.1 399.3
Change Per cent 1.3 2.1
Land Hectares 4.2 7.7
Change Per cent 7.7 8.5

+ 9% perating capital Pesos 17, 842 35, 209

Change Per cent -5.0 -3.8
Total |abor Man- days 297.9 405. 1
Change Per cent 2.2 3.6

%Base interest rates are 9 percent on crop and |ivestock operating
capital and || percent on machine capital.

bChange from base interest rates.
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until a rate of 19 pesos per day was reached. The quantity of hired I|a-
bor remai ned al nost constant for wage rates of 15 and 17 pesos per man-—
day. At a wage rate of 19 pesos and 20 pesos per man-day, hired | abor

was elimnated fromthe production units for the 15, 000 peso and 25, 000
peso incone levels, respectively. Changes in hired wage rates had little
effect on farm size. As wage rates were increased, nore efficient use of
operator and famly | abor held the area income loss to about 1.4 percent.

Varying the wage rates of hired labor had a ver-y minor effect on
farm organization (Appendix Tables 18 and 19). At the highest wage rates
doubl e cropping of com replaced some cotton and thus used operator and
famly labor nore fully.

The mninum quantity of land required for the specified incone jevel
was only slightly affected in an upward direction as shown in Table 8.

At the 15,000 peso incomre |evel no effect of increased wage rates sn land
requi renents was apparent fromthe progranmed results. This was because
of the high utilization of the operator and famly |labor on the farmunits.
Capital requirenents increased slightly in an alnmost linear relation with
the increased wage cost.

As wage rates increase, managers will need to reallocate present re-
sources to take advantage of unused famly labor. An exanple of this is
indi cated by the introduction of a double cropping system

The change in hired wage rates had no effect on the nunber of famly
units or area income for the 15,000 peso incone level. This was because
the units relied alnost entirely on operator and famly labor. At the
25,000 peso incone level, area incone and the nunber of famly units in
the area decreased slightly when the wage rate on hired | abor was increased
ta 17 pesos per day. For further wage rate increases, N0 change occurred

in the nunber of famly units or area i ncorme.
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Table 8.--Resource requirements for a 15,000 and 25,000 peso net income

for alternative wage rates and average land quality and yi el ds,

Cordoba Il Project, Lower Sinu R ver Valley of Col onbia
a ' Income level
Wage tem uni't 15, 000 25, 000
pesos pesos
Land Hectares 3.9 7.1
Base of Qperating capital Pesos 18,778 36, 611
15 PesOs  roial labor Man- days 201. 2 391.0
Land Hectares 3.9 7.2
Changeb Per cent 0.0 1.4
17 pesos perating capital Pesos 18, 810 36, 982
Change Per cent 1.7 1.0
Total | abor Man- days 291. 4 393.1
Change Per cent 0.0 0.5
Land Hectares 3.9 7.2
Change Per cent 0.0 1.4
13 pesos Qperating capital Pesos 18, 846 37,377
Change Per cent 3.6 2.1
Total | abor Man- days 291,5¢ 395.0
Change Per cant 0.1 1.0
Land Hectares 3.9 7.2
Change Per cent 0.0 1.4
720 pesos Operating capital Pesos 18, 846 37,643
Change Per cent 3.6 2.8
Total |abor Man-days 291.5° 385.0
Change Per cent 0.1 -1.5

®Rate paid for one man-day of |abor.

bChange f rom base hired wage rate,

®No labor was hired with wage rate of 19 pesos per day.
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Ef fects of Reductions in the Price of Cotton

Cotton was included in the farmenterprise mix of all the program
mng solutions. Therefore, the price of cotton was varied to determ ne
its effects on farm size, capital requirenments, |abor requirenent, en-
terprise nmx, area income and nunber of family units in the area. This
anal ysis ig particularly relevant for future decisions concerning the
price support programfor cotton in Col onbi a.

In the programmng analysis, the gross revenue fromcotton was
varied downward at 500 peso increments until cotton did not enter the
opti mum enterprise mix for the 15,000 peso and 25,000 peso income | evels.
The effects on farmorganization of decreasing the revenue from cotton
are shown in Appendi x Tables 20 and 21. As the price of cotton decreased,
production was shifted to a doubl e-cropped corn enterprise. A small in-
crease in pasture also occurred. Wen cotton was dropped fromthe enter-
prise altematives, corn replaced cotton en all the land formerly used
by cotton. A decrease in the price of cotton increased the quantity of
land required to obtain the specified income levels. The total opera-
ting capital requirenents tended to increase as the price of cotton was
reduced. Total |abor requirenents increased slightly as long as cotton
was still included in the enterprise nix, but dropped when it was ex-
cl uded. Hred | abor was elimnated after the first price drop in all
sol uti ons. A 500 peso decrease in gross retuns per hectare is equiva-
lent to a price decrease of .2 pesos per kilogram  Thus, with only a
slight decrease in the price of cotton, the optinumenterprise combina-
tion excludes cotton production in the area. This result points to the
i nportance of maintaining price support prograns for cotton if its pro-

duction is to be encouraged in the area.
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As fam size increased, the nunber of fanily units poesible in the
area (decreased, and the range of am individual farmer's possible incone
increased because of the increaeed size of wunit required for a specified
income level.

The mnimum resource requirements for the two epecified incone
levels are shown in Table 9. The mnimum land required increased for
each incremental decrease im cotton price until cotton was elimnated
from the enterprise mx. Total operating capital requirements also in-
creased Wth each reduction in the price of cotton. Labor  requirenents
increased only slightly and even dropped when cotton wao wthdrawn from
the enterprise mx for the 25,000 peso income level.

Price reductions reduced the overall area farm incone and the num-
ber of farm famly wunits that can obtain the specified incone. The
elimnation of cotton also reduced the overall enployment in the area.
However, the elimnation of cotton permtted naking greater use of
operator and famly |abor.

Effects of Reductions im the Price of Rce

The optimum solutions for the specified incone levels all included
some level of rice production. Rce ig especially well adapted to the
heavy humd soils of the area and wll likely become increasingly im-
portant in the area. Changes in price levels wll affect the optimm
size unit required to utilize operator and famly labor and attain the
specified income [evels.

The optimal organization of enterprises for the 15,000 and 25,000
peso income levels at different price levels for rice and one without
rice production were programed. The effect of decreasing the price of

rice was to increase the size of wunit required to obtain the epecified
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Table 9. --Resource requirenents for a 15,000 and 25,000 peso net income
for variable cotton prices aud average | and quality and yields,
Cordoba Il Project, Lower Sinu R ver Valley of Col onbia

Cotton ltem ot Income level -
price 15,000 25,000
pPesos rescs .
Land Hectares 3.5 7.1
Base Qperating captial Pesos 18,778 36,611
Total | abor Man- days 291.2 391,00
Land Hectares 4,1 _‘,7 o)
Change® Per cent 10.3 0
500 pesn Qperating capital PESOS 20,892 Wil
decrease Change Per cent 11.23 %,
Total iabor Man- days 3072 1 7G5
Change ' Percent 3.4
Land Hcct ares 4, f)b 3.0
Change Percent i7.4 tz.7
1,000 peso perating capital Pesocs 24,640 S
decrease Change Per cent 31.2 16,8
Total |abor Man- days 298.8 G967
Change Pepcent 2.6 L5
Land Recta res ) LRy
Change Per cent 17.39 I
No Odperating capital Fesos 24,640 By 35
cotton Change Per cent 31.2 0,
Total | abor Man- days 298.4 REF
Change Percent AR =i

a :
Change f om base price of cotton.

No cotton entered the soiution at a grecass retum 1,000 pexos Lel
the Dase gross return per hectare,
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incone levels. Qperating capital requirenents varied directly with the
size of the farmunit in the case of a 15,000 peso incone level. For
the 25,000 peso incone level, operating capital requirenents increased
due to an increase jn farmsize and a readjustnment of the optinmal en-
terprise mx when rice was elinnated The labor requirements genenily
increased as the price of rice declined except in the case of no rice at
a 15,000 peso incone where shifting to livestock enterprises reduced the
total labor requirement. The optinum organi zations for the 15,000 and
25, 000 peso incone levels with a declining price for rice are shown in
Appendix Tables 22 and 23. The basic solution and the effects of varying
the price of rice and of excluding rice are shown in Tabl e 10.

Reducing the price of rice decreased the nunber of fanmly units in
the area and decreased area net farxm incone. Elimnation of rice from
the enterprise mx decreased area farminconme by 3.5 and 4.5 nillion
pesos for the 15,000 peso and 25,000 peso incone |evels, respectively.

The large potential for expansion of rice production presents im-
portant considerations for INCORA policy makers. R ce production coul d
easily be tripled with only small increases in inputs. This could have
a trenmendous effect on area output and area income, and cause consi der-

abl e real |l ocation of production resources.

SUMMARY AND CONCLUSI ONS
A nunber of optinmal famm organizations, enploying the minimum hec tares
of land required to produce a net farmincone of 15,000 pesos and 25, 000
pesos, were devel oped for the Cordoba ||l Project area. [Different organi-
zations resulted fromdifferent assunptions regarding yields, interest
on borrowed capital, cpsts of hired | abor, and prices received for cotton

and rice.
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a 15,000 and 25,000 peso net income

for variable rice prices and average land quality and yields,

Cordoba Il Project, Lower Sinu Rver Valley of Colonbia
Income level
of i ce tem Uni 15, 000 25, 000
pesos pesos
Land Hectaves 3.9 7.1
Base Qperating  capital Pesos 18,778 36,611
Total | abor Man-days 291.2 391.0
Land Hectares 4.2 7.8
Change? Per cent 7.7 9.9
1,000 Operating capital Pesos 20, 665 35,752
dziigase Change Percent 10.0 -2.3
Total |abor Man- days 301.8 412.3
Change Percent 3.5 5.4
Land Hectares 4.6 8.3
Change Percent 17.9 16.9
2,000 Operating capital Pesos 29,014 51, 967
dzgigase Change Per cent 54.5 41.9
Total |abor Man- days 317.1 447.8
Change Percent 8.9 14.5
Land Hectares 4.7 8.3
Change Percent 20.5 16.9
No Qperating  capital Pesos 35, 958 51, 967
rice Change Per cent 91.5 41.9
Total | abor Man- days 262.9 447.8
Change Per cent -9.7 14.5

3Change from base price of rice.

bNo rice entered the solution at
base gross return per hectare.

a gross

return 2,000 pesos below the
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When yi-"1is en crops and livesto:k Were increased from aver;ge tO
© 3 vi stolzuzowe cuze, the minimum hectares of land required to pro-
coce @ nrt favm incone of 15,000 pesos declined from 3.9 to 3.1 hectares.
L'or a 25000 peso net income the decline was from 7.1 to 5.6 hectares.

A reduction of vyields by 10 percent from the average |evel increased
mnimum land requirements by 1.4 hectares for the 15,000 peso net incone
and by 2.8 hectares for the 25,000 peso net incone.

Since participants in the Cordoba II Project possess very little
capital, INOXCRA provides to them investment capital and operating capital
at interest rates substantially below those exisitng in the private cap-
ital mrket. Interest rates were increased from the base level of 9 per-
cent on crop and livestock operating capital and 11 percent on machinery
capital to levels consistent W th the private capital nmarket. Each 1.0
percent increase in the interest rate on borrowed capital reeulted in
about a .9 percent increase in the mninmum hectares of land required to
obtain the specified income |evels.

Cotton and rice were nmajor enterprises in the optimal organizations
developed 4in this analysis, and both require large amounts of |abor.
Consequently, it was believed that substantial variations in the price
of hired labor would greatly affect the hectares of land needed to pro-
duce the given levels of net farm income. However, when the wage rate
on hired labor was increased from the base level of 15 pesos per man-
day up to 20 pesos, there was ptactically no change in the mninmum farm
sise. This resulted from shifts to enterprises that nore fully utilized
operator and famly [abor.

A very small reduction in the price of cotton, about .2 to .4 pesos

per kilogram resulted in its elimination from the optimum enterprise
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corbination on the programmed farns. This result enphasises that cotton
production in the area is dependent on naintaining the current level of
price Ssupport prograns.

Inplications for Farm Pl anning

The motives and objectives of INOCRA and those of farm operators
and the area resources available nmust be considered In evaluating the
potential farm organization for the area. The potential nunber of co-
operative farns and the nunber of families for the area as given in
Table 6 has no neaning unless a single development criterion is selected.
The mninum resource requirements presented should be nore useful for
evaluating the type and size of farm units to establish in the study
area if consideration is given to characteristics of the peasant producer.
The characteristics of the peasant farner groups are:

(a) The 15000 peso income |evel represents the return to operator
and famly owied resources which is about equivalent to the
national average per capita fncone for a famly of nine per-
sons. The peasant operator has little or no capital, has |ow
levels of know edge of technical production, displays poor
marketing skills, and possesses |limted entrepreneurial ex-
perience. INOCORA will need to provide technical assistance,
credit, marketing assistance, land, and some physical production
inputs.  The operator and his famly mst provide the majority
of the labor requirenents. The inputs required for this income
level are 3.9 hectares Of average land wth average yields and
a total of 18,778 pesos of operating capital.

(b) The 25000 peso income |evel represents the return to operator
and famly owned resources of a nore highly notivated famly.
This famly may have a very small amount of capital, some
know edge of technical production, linmted narketing skill or
know edge of markets, and some entrepreneurial ability. The
mnimm resources required for this income level under condi-
tions of average yields are 7.1 hectares Of average quality
land and 36,611 pesos of operating capital.

Inplications for Area Pl anning

At present, nost peasant operators fall into one of the two above

groups.  The potential for adjustnents over a period of time ig greatly



influenced by which class will dominate the area.

Some other limts on the adjustments that
nmake over extended tine are inplied by equity
requirements, narket potentials, limts on fann

sunption levels. In the future, increases in

will allow farm incomes to increase. Technol ogi cal

efforts to increase individual entrepreneurial

influence area income.
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peasant operators can

evels, land

transf er

size, and famly con-

equity for

owned

| nprovenent s

resour ces

and

abilities will ogreatly
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Footnotes to Appendix Tables 1 through 8

3rons are netric units (2205 |bs.).

bThis estimate 1s the return to land, capital, labor, management
and risk. Al return estimates inplicitly include a return to over-
head capital. Seasonal hired |abor costs, interest on operating

capital, and annual cost of land is determined by the programming
procedure.

€Includes a 6% shrinkage during hauling to narket.
dAU\/I is Animal Unit Mnths of grazing.
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Appendi x Table 1. --Cotton (partially nmechanized): Estimated production requirements and incone per hectooz,
Lover Sinu Rver valley of Colonbia

Price or Vaelun
[tem Descri ption Uni t cost per | Quantity or
unit cort

Pesos Peris

(1) Total income Cotton fiber and seed tons® 3,700.00 2.5 9,250.00
(2) Specified variable expenses

Cl i pping Qustom (MF165-72" clipper) ha. 70. 00 1 70. 00

Plowi ng Qustom (MF165-4 disk) ha. 200. 00 2 400. 00

Di sking Qustom (MF165-9' tanden) ha. 70.00 4 280. 00

Planting Qustom (MF165-4 row ha. 70.00 1 70.00

Seed Adapted variety kg. 2.50 30 75.00

Cul tivating Qustom (MF165-4 row ha. 60. 00 1 60. 00

Hlling Qustom (MF165-4 row) ha. 60. 00 1 60. 00

Fertilizer 14-14-14 (with planting) kg. 1.68 200 336.00

Fertilizer Uea (46% N) kg . 1.90 100 190. 00

Sprayi ng Custom  (airplane) ha. 25.00 10 250. 00

Insecticides

Toxefeno-DDT  (40-20) gal . 45. 30 1 45.30

Met hyl - Parathion 40 (48% gal . 75. 45 2.55 192. 40

Sevin 80 Ib. 16. 30 25 407.50

Ekatin (25% liter 35.00 .3 10.50

Sacks each 6. 00 12 432.00

Farm transport Custom (tractor and wagon) ton 12.00 2.5 30.00

Transport to gin Custom (tractor and wagon) sack 1.50 72 108. 00

Unload at gin sack .30 72 21.60

Techni cal assi stance ha. 90.00 1 90.00

(3) Total specified costs 3,128.30

(4) Net return over specified costs® 6,121.70

Footnotes cited on page 37.



Appendix Table 2. --Rice (mechanized): Estimated production requirenents and incone per hectare, Lowver
Sinu Rver valley of Colonbia
Price or Val ue
I'tem Descri ption Uni t cost per | Quantity or
uni t cost
Pesos Pesos
(1) Total income Rice paddy tons®  1,800.00 3.75 6,750.00
(2) Specified wvariable expenses
Pl owi ng Qustom (MF165-4 disk) ha. 200.00 1 200. 00
Di sking Qus tom (MF165-9' tanden) ha. 70. 00 3 210. 00
Planting Qust om (MF165-drill) ha. 70.00 1 70. 00
Seed Adapted variety kg. 4,37 150 655. 50
Fertilizer 10-10-10 (with planting) kg. 1.63 200 326. 00
Fertilizer Uea (46% N) kg. 1.90 75 142.50
Spraying Qust om (MF165-sprayer) ha. 30.00 2 60. 00
Sprayi ng Custom (airplane) ha. 25.00 3 75.00
Fungicide Antraco (with seed) Ib. 1.00 5 5.00
Her bici de Stam F-34 gal . 161. 00 2.5 402.50
Her bi ci de Fede-Arroz 500 gal . 107.00 .67 71.69
Insecticides
Toxefeno-DDT  (40-20) gal . 45,30 1.28 57.98
Sevin 85- Ib. 16. 00 5 80. 00
Ekatin (25% liter 35. 00 .3 10.50
Aldrin (Wth seed) kg. 2.25 5 I1.25
Combi ni ng Custom sack 10.00 75 750. 00
Sacks each 4.00 75 300. 00
Farm transport Custom (tractor and wagon) sack .30 75 22.50
Transport to market Custom (tractor and wagon) sack 1.50 75 112.50
Techni cal assi stance ha. 60. 00 1 60. 00
(3) Total specified costs 3,622.92
(4) Net returns over specified costs’ 3,127.08

Footnotes cited on page 37.
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Appendix Table 3. --Rice (partially mechanized): Estimated production requirenments and income per heoctore,
Lower Sinu Rver Valley of Colonbia
Price or Val ue
Item Description Unit cost per Quantity or
uni t cost
Pesos Pesos
(1) Total income Rice paddy tons? 1,800.00 3.75 6,750.00
(2) Specified variable expenses
Pl owi ng Qustom (MF165-4 disk) ha. 200. 00 1 200. 00
Di sking Qustom (MF165-9' tanden) ha. 70.00 3 210.00
Planting Qust om (MF165~drill) ha. 70.00 1 70.00
Seed Adapted variety kg. 4.37 150 655. 50
Fertilizer 10-10-10 (with planting) kg . 1.63 200 326. 00
Fertilizer Uea (46% N) kg. 1.90 75 142.50
Spraying Qust om (MF165-sprayer) ha. 30.00 2 60. 00
Sprayi ng Custom (airplane) ha. 25.00 3 75.00
Fungicide Antraco (Wth seed) I'b. 1.00 5 5.00
Herbicide Stam F-34 gal . 161. 00 2.5 402. 50
Insecticide
Toxefeno-DDT  (40-20) gal . 45.30 1.28 57.98
Sevin 85 - Ib. 16. 00 5 80.00
Ekatin (25% kg. 35.00 .3 10. 50
Aldrin (with seed) kg . 2.25 5 [1.25
Sacks each 4.00 75 300. 00
Transport to market Custom (tractor and wagon) sack 1.50 75 112.50
Techni cal assi stance ha. 60. 00 1 60. 00
(3) Total specified costs 2,778.73
(4) Net return over specified costsb 3,971.27

Footnotes cited on page 37.
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Appendix Table 4. --Corn

(mechani zed) :

Estimated production requirenents and i ncone per hectare, Lower
Sinu R ver Valley of Col onbi a

Price or Val ue
Item Description Uni t cost per Quantity or
|- uni t cost
Pesos Pesos
(1) Total income Shelled com ton® 1,300.00 3.5 4,550.00
(2) Specified variable expenses
Pl owi ng CQust om (MF165-4 di sk) ha. 200. 00 1 200. 00
Di ski ng Cust om (MF165-9' tandem) ha. 70. 00 3 210. 00
Pl anting Cust om (MF165-4 row) ha. 70.00 1 70.00
Seed H 104 variety kg. 4.50 25 112.50
Fertilizer 14-14- 14 (with pl anting) kg. 1.68 200 336. 00
Fertilizer Urea (46% N kg . 1.90 100 190. 00
Herbicide Gesaprin (80% kg. 62. 25 2.5 155. 62
Spr ayi ng Cust om (MF165-sprayer) ha. 30. 00 1 30. 62
Sprayi ng Custom (airplane) ha. 25. 00 1 25.00
Insecticides
Al drin kg . 2.25 1 2.25
Cebi cid Ganular  (2.5% kg. 3.12 25 78.00
DDT (35% gal . 33.00 1.6 52.80
Sacks each 4.00 70 280. 00
Farm transport Qustom (tractor and wagon) sack .30 134 40. 20
Shel i ng Cust om (MF165-sheller) ton? 49.00 3.5 171.50
Transport to market Qustom (tractor and wagon) sack 1.50 70 105. 00
Techni cal assi stance ha. 50. 00 1 50. 00
(3) Total specified costs 2,108.87
(4) Net return over specified costsb 2,441,113

Footnotes cited on page

37.
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Appendi X Table 5.--Corn (pertiaily mechani zed): Estimated production requirements and i ncome per hectare,
Lower Sinu River Valley of Col onbia

Price or Val ue
Item Description Uni t cost per Quantity or
uni t cost
Pesos Pesos
(1) Total income Shel | ed corn tons @ 1,300.00 3.5 4,550.00
(2) Specified variable expenses
Pl owi ng Cust om (MF165-4 di sk) ha. 200. 00 1 200. 00
Di ski ng CQust om (MF165-9"' t anden) ha. 70. 00 3 210.00
Pl anti ng CQust om (MF165-4 row) ha. 70.00 1 70. 00
Seed H 104 variety kg. 4.50 25 112. 50
Fertilizer 14-14-14 (with planting) kg. 1.68 200 336. 00
Fertilizer Uea (46% N) kg. 1.90 100 190. 00
Sprayi ng Custom  (airpl ane) ha. 25.00 1 25.00
Cul tivating Cust om (MF165-4 row) ha. 60. 00 1 60. 00
Insecticides
Al drin kg, 2.25 1 2.25
Cebi ci d Qanular  (2.5% kg, 3.12 25 78.00
DDT (35% gal . 33.00 1.6 52. 80
Sacks eac 4.00 70 280.00
Farm transport Custom (tractor and wagon) sack .30 134 40. 20
Shel li ng Qust om (MF165-sheller) ton® 49. 00 3.5 171.50
Transport to market Qustom (tractor and wagon) sack 1.50 70 105. 00
Techni cal assi st ance ha. 50. 00 1 50. 00
(3) Total specified costs 1,983.25
(4) Net return over specified costsP 2,566.75

Footnotes cited on page 37.
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Appendix Table 6. --Purchased fattening bulls: Estimated production requirements and income per head,
Lower Sinu Rver valley of Colonbia
Price or Tot al Val ue
I t e m Unit Rate Number cost per uantit or
uni t d y cost
Pesos Pesos
(1) Livestock investment
Feeder bull head 360 kg. 1 1,750.00 1 1,750.00
(2)  Production
Fat  bull head 441 kg.© 1 2,400.00 1 2,400.00
Less 3% death 1loss 72.00
Total incone 2,328.00
(3) Inputs
Salt and mneral kg. .58 .72 T 5.04
Veterinary and nedical peso/head 1.0 4.72 4.72
Equi pment depreciation peso/head 1.0 27.95 27.95
Transport to market peso/head 1.0 150. 00 2328 150. 00
Market  commi ssion peso 2% 46. 56
(4) Total specified costs 1,984.27
(5 Net retum over Specified 343.73
cost

Footnotes cited on page 37.
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Appendix Table 7. --Beef cows (best nanagement): Estimated production requirenents and income for a 100-cow
herd and per cow unit, Lower Sinu Rver Valley of Colonbia
Price or Val ue or
. Tot al Total value
[tem Uni t Rate | Nunber coaﬁifer quantity or cost ngﬁtuﬁf{
Pesos Pesos Pesos
(1) Livestock investment
Mature cows head 400 kg. 100 1,400 100 140, 000
Rreeding bulls head 625 kg. 4 800 4 32,000
Repl acenent  bull head 375 kg. 1 5,500 1 5,500
Repl acement  heifers head 325 kg. 18 1,400 18 25, 200
Heifers (over 2 yrs.) kg. 411 24 3.61 9, 864 35, 609
Heifers (comng 2 yrs.) hea 325 kg. 43 1,400 43 60, 200
Heifers (comna_ 1 yr.) head 243 kyg. 44 800 44 35,200
Beef bulls (over 2 yrs.) kg. 437 43 4.44 18,791 83,432
Beef bulls (coming 2 yrs.) head 325 kg. 44 1,700 44 74,800
Beef bulls (coming 1 yr.) head 243 kg. 45 825 45 37,125
Total  investnent 529, 066 5,290.66
(2)  Production
Cull cows head . 15 1,900 15 28,500.00
Fat heifers kg . 386 24 4.61 9,264 42,707.07
Fat bulls kg. 411° 43 5.44 17,673 96,141.12
Total income 167,348.19 1,673.48
(3) Inputs
Salt and minerals
Cows and bulls kg. 15.0 104 .72 1,560 1,123.20
Heifers and bulls
(over 2 yrs.) kg. 12.0 86 .72 1,032 743. 04
Heifers and bulls
(coning 2 yrs.) kg. 10.2 87 .72 887. 4 638. 93
Heifers and bulls
(coming 1 yr.) kg. 1.2 89 .72 640. 8 461. 38

Cont i nued
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Appendi x

Table 7 .--Beef

cows (best

managenent ) :

Esti mated production requirenents and income for a 100-cow
herd and per cow unit, Lower Sinu R ver Valley of Col onbi a--Continued

Price or Val ue or
Item Uni t Rate | Nunber cost per qu;gi ialty Totoarl Cc:/saltue cost per
uni t cCow _unit
Pesos Pesos Pesos
Vet erinary and nedi cal
Cows peso/head 100 16. 64 1,664.00
Breeding bulls pesoj head 5 6. 64 33.20
Beef bulls and heifers
(over 1 yr .) pesoj head 172 6. 64 1,142.08
Beef heifers
(conming 1 yr.) pesoj head 44 9.70 426. 80
Beef bulls
(coming 1 yr.) peso/head 45 6. 10 274.50
Equi prent depreci ation peso 1 3,932.00 3,932.00
Bull depreciation peso 4 1,313.00 5,252.00
Transport to market peso 82 150. 00 12,300.00
Mar ket commi ssi on peso 2% 167,348.19 3,346.96
(4) Total specified costs 31,338.09 313. 38
(5) Net return gver specified c:ostsb 136,010.10 1,360.10

Footnotes cited on page 37.
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Appendix Table 8.--Para pasture: Estimated production and annual

costs per

hectare for

i nproved nanagenent

and best nanagement practices, Lower Sinu Rver valley of (ol onbia
|
| Price oOr Improved  managenent Best  managenent
[tem Uni t cost per Quan- | Value or Quan- Value or
uni t tity cost tity cost
Peso Peso Peso
(1)  Production
Gazing (Dec.-Mar.) v 6 8
Gazing  (Apr.-Nov.) AUM 32 44
(2) Specified variable expenses
Annual charge for establishment ha. 109. 00 1 109. 00 1 169. 00
Fence depreciation peso/ met er .50 60 30.00 60 30. 00
Uea (46% N) kg. 1.90 200 380. 00
(3) Total specified costs 139.00 519.00

Footnotes cited on page 37.
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Appendi x Table 9. --Labor requirements for enterprisas appearing in the optimal organizations®
Cotton, Rice, Rice, Corn, Com, Corn, Fatten- Beef Pasture |Pasture
Month PB MB PB MB PA PB ing Cow, BM M BM
l-hectare |l-hectare|l-hectare | 1-hectare | i-hectare | l-hectare| bulls l-cow {l-hectare|l-hectare
l-animal | unit
———————————————————————— -Man~-days = w « = % = « « = - a m e m .= -a
January 40.0 - .02 - -
February 7.0 - .02 - -
March - - .08 .3 .3
April - — .07 .08 - -
May -- - .13 07 .08 - - 6.1
June - - 15.5 07 .28 6.1
July - .13 2.13 .07 .02 - - 6.1
August .13 2.0 12.0 2.63 12.0 .13 .07 .02 --
Sept enmber 3.0 2.0 2.0 2.0 5.5 .07 .02 -- 6.1
Oct ober 14.0 2.0 5.25 07 .04 6.1
November 8.0 1.0 1.0 5.0 12.2 .04 .3 6.4
December 10.0 - - 112.5 12. 25 5. 25 - - .22 - -
Tot al 82.13 7.13 129. 63 21.88 32.88 32. 88 .49 .92 12.8 25.0

%0ne man-day equivalent to ten man-hours.

Ekpl anation of

PB--partially nechanized production in Semester B
MB--nechani zed production in Semester B
PA--partially mechanized production
BM--best nanaged herd or pasture sgstem

IM-inproved managenent

on pasture

in Semegter A

the enterprise codes are as follows:

Ly



Appendi x Table 10. --Power _and nmachinery requirenents for crop enterprises appearii g in the opti mal organiza-

tions
Vot h | Cotton, PB ' Rce M Rce, PB Corn, MB 7,::1'11, PA Corn, PB
| | -hectare | -hectare |, | -hectare l-hectare |  1-hecarre 1-hectare
---------------------- Hours - = = = = = = = = = = = = = = = = = = = =
January .25 - -- -- -- --
February 2.0 -- -- -- -- --
March 1.0 -- - -- -- -- --
Apri | -- -- -- -- 3.0 --
May - - _— — 3.0 -
June -- -- -- -- 1.0 --
July 3.0 1.0 -- -- -- --
August 3.0 3.0 2.0 3.0 1.0 3.0
Sept enber 2.0 3.0 3.0 3.5 -- 3.0
Cct ober 1.0 1.0 1.0 -- -- 1.0
November -- -- 1.0 -- 1.25 --
Decenber -- .25 -- 1.25 -- 2.25
Tot al 12.25 7.25 7.0 7.75 8.25 8.25

8hoes not include machine time of custom conbi ne. Explanation of the enterprise codes are as fol | ows:
PB--partially nechani zed production in Semester B
MB- - mechani zed production in Semester B
PA--partially mechani zed production in Semester A

8%



Appendix Table II.--Total investment, salvage value, expected life, and estinated costs per hour for
machi nery and equi pnent
o (perating costs
Item Initial Salvage Ex- | Repair cost |Depreciation Repai r Fuel and
cost val ue pected as % of charges per costs oil costs
life initial cost| hour per hour per hour
Pesos Pesos Hour s Per cent Pesos Pesos Pesos
Tract or
(65 HP) 69, 000 17,250 12, 000 108 7.76% 9.32% 8.40%
Plow
(4 disk) 13,000 1, 300 2, 500 108 5.15 5. 62
D sk
(9 ft. tandem 16, 000 1, 600 2, 500 108 5.76 6.91
Quf tivator
(4 row 16, 500 1, 650 2,500 108 5.94 7.13
Tractor  mounted
sprayer 5, 000 500 1,200 72 3.75 3.00
Planter
(4 row 18, 600 1, 860 1,200 90 13.95 13.95
Dril1l
(10 ft.) 18, 600 1, 860 1, 200 90 13. 95 13.95
Rotary cli pper
(72 inch) 14,500 1, 450 2,000 54 6.53 3.92
Corn sheller
(4 ton/hour) 13, 500 1, 350 1, 500 o4 8.10 4.86 6.30
Combi ne
(14 ft. rice) 280, 000 28, 000 2,000 54 126. 00 75. 60 20. 00
Wagon a a
(4 ton) 9,130 913 5, 000 90 2.45 2.45

®Estimated on the basis of two-thirds available tine used in farm producti on.

6%



Appendix Table 12. --Estimted total power and machine days and hours available by months and periods,

Cordoba Il Project, Lower Sinu Rver Valley of Colonbia
Item Period 1 ] Period |l | Period [I1 Period TV Tot al
Jan. Feb. [ Mar. Apr. My June ! July Aug. Sep. | Oct. Nov. Dec. ,
Power and
Machi ne days® 22 19 21 16 16 14 13 14 18 16 20 18 207
Power and.

Machi ne hou =" 220 190 210 160 160 140 130 140 180 160 200 180 2,070

8power and machine days based on six days per week with deletions for rain (20-50 mm in one day or 60 mm

in tWo consecutive days, delete two days, nore than 50 mm in one day, delete three days) and local, reli-
gious and national holidays.

PBased on 10 hours per day not including service and maintenance.

0s



Appendi x  Tabl e

13. --Definition of

51

land resource eituations and yield

levels by productivity clase, Cordoba Il Project,
Lover Sinu River Valley of Colonbia
Land class Definition
1 Light to heavy texture; deep topsoil; medium well-
drained to inperfectly drained; suitable for shallow
rooted crops.

I Heavy texture; noderately deep, level topsoil; imper-
fectly drained; suitable for shallow rooted crops.

[11 Lover elevation; heavy texture; noderately deep, 1level
topsoil, often high in organic natter; poorly drained,
suitable for rice and pasture production; wth drain-
age can be transferred to dass |l [land

IV Soils simlar to Qass |Il land, but wvery poorly
drained; suitable only for pasture; limted possibility
for water control.

Enterprise Type of Units gf Yield by land class
fertilizer yield 1 | ] 111 | V
Cotton 14-14-14 and  tons/ha. 2.5 2375  NR° AR
Uea (46%)
Corn 14-14-14  and tons/ha. 3.5 3.325 NR NR
Uea (46%)
Rice 10-10-10 and  tons/ha. 4.0 3.8 3.8 NR
Urea ( 46%
Para pasture (im-
proved Nanagenent)
Dy season none AWM/haS 6.0 6.0 6.0 6.0
Mt season none AUM/ha. 32.0 32.0 32.0 32.0
Para pasture (best
management )
Dry season none AUM/ha. 8.0 8.0 8.0 8.0
Wt season U ea (46%N) AUM/ha. 44,0 44,0 44,0  44.0

8Tons are metric units (2205 1bs.); AM is Animal Wit Months.
PNR--not recommended on these types Of soils.

®Native Para pasture under traditional

managenent yields 2.0 AUM's of

grazing during the d:xy season and 12.0 AUM's during the wet season.



52

Appendix Table 14. --Land class conposition, valuation, and estinated
costs Of owership per hectare for average quality

land, Cordoba Il Project, Lower Sinu Rver Valley
of  Col onbi a
Land Val ue Land class conposition Val ue
cl ass per hectare per representative hectare
Pesos Percent Pesos
1 22,000 54 11, 880
| 17,000 1 1,190
[11 14, 000 , 25 3,500
1v 2,000 14 280
Total val ue 16, 850
Prorated cost of . Interest on Annual
registration,  tramsfer NI Cipal Land cost of
and other legal' fees? Lax capital | and
m- w- - - - - - - - - - - - PeSos- - --------------+
13 68 674 755

4INCORA records in Mnteria, Cbres de Adecuacion-Costo, from | egal
and engineering departnents.

b12 pesos registration and 1 peso transfer and other legal fees.
CBased on a rate of 4 pesos per 1,000 pesos val ue.
dINCORA land loans have a 4 percent annual interest rate.
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Appendi X Table 15.--Man-equivalent days of |abor avail able by months,

Cordoba Il Project, Lower Sinu R ver Valley of
Col onbi a
Seasonal Q her Tot al
time Mont hs Cﬁg;“;; famil man-days
peri ods © | abor per nmonth
Period 1 (47) (57) (104)
January 24 35 59
February 23 22 45
Period Il (94) (90) (184)
March 25 24 49
April 24 23 4.
May 24 23 47
June 21 20
Period |11 (69) (66) (135)
July 24 23
August 21 20 41
Sept enber 24 23 47
Period IV (72) (81) { 1593
Cct ober 25 24 49
Novenber 22 21 43
December 25 36 61
Year . 282 294 . . 5/6

e - wan

80perator | abor is based on six days per week with deletions for
sickness, rain, and local religious and national holidays.

ermr famly | abor is based on .95 additional adult
famly helping on the farmplus .5 additional nan equival ents of
from school age children during Decenber and January.

male in the
| abor
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Appendix Table 16. --Mnimum |l and required to produce a net farmincone
of 15,000 pesos on average quality land with average
yields and variable interest rates on operating cap-
ital, Cordoba Il Project, Lower Sinu River Valley of
Col onbi a
Item Uni t Level of interest rate
Basic® +3%b +6%° +9%d
Total land in farm Hectares 3.9 4.0 4.1 4.2
Cotton (partially
mechani zed) Hectares 2.4 2.4 2.5 2.6
Rce (nechanized) Hectares .3 3 A A
Rce (partially
mechani zed) Hectares .7 .7 .6 .6
Para pasture (im-
proved manage-
ment ) Hectares .6 .6 .6
Para pasture (best
managed) Hectares oS
Li vest ock
Beef cows (best
nmanaged) Cow units A 3 .3 .3
Purchased fatten-
ing bulls) Head 1.9 1.4 1.4 1.4
Qperator and famly
| abor Man- days 282.5 282.4 282. 6 282.8
Hred |[abor Man- days 8.7 10.1 12.5 15.1
Total operating
capital Pesos 18,778 16, 973 17, 396 17, 842
Land investnent Pesos 65, 715 67, 400 69, 085 70,770
G her  investnent
capital Pesos 2,891 2,414 2,427 2,439
Total inconme Pesos 33, 389 32,675 33, 376 34,116
Cop operating ex-
penses Pesos 10, 393 10, 630 10, 884 11, 151
Pasture and beef
operating expenses Pesos 4,116 2, 876 2,938 3,003
Annual interest on
operating capital Pesos 804 997 1,270 1, 664
Hi red | abor expenses Pesos 131 152 188 227
Returns to | and Pesos 2,945 3,020 3,096 3,171

a
Interest rate
and 11 percent on

bInterest rate
and 14 percent on

[
Inte rest rate
and 17 percent on

Interest rate
and 20 percent on

of 9 percent on crop and |ivestock operating capita
machi ne capital

of 12 percent on crop and |ivestock operating capita
machi ne capital

of 15 percent on crop and |ivestock operating capita
machi ne capital

of 18 percent on crop and |ivestock operating capita
nmachi ne capital
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Appendix Table 17. --Mninmumland required to produce a net farmincome
of 25,000 pesos on average quality land with average
yields and variable interest rates on operating cap-
ital, Cordoba Il Project, Lower Sinu R ver Valley of
Col ombi a
ltem Uni t Level OL interest rate :
Basic? +3% +62° +97
Total land in farm Hectares 7.1 7.3 7.5 7.7
Corn (partially
mechani zed) Hectares .2
Cotton (partially
mechani zed) Hectares 4.3 4.4 4.6 4.6
Rice (mechanized) Hectares 1.7 1.8 1.8 1.9
Rice (partially
mechani zed) Hectares .1 .1
Para pasture (im-
proved manage-
ment ) Hectares 1.0 1.0 1.1
Para pasture (best
managed) Hectares 1.0
Li vest ock
Beef cows (best
nmanaged) Cow units .7 .5 5 .6
Purchased fatten-
ing bulls Head 3.4 2.5 2.6 2.6
perator and fanmly
| abor Man- days 289.1 288. 8 289.1 294.0
H red | abor Man- days 102.0 105. 2 110.2 111.1
Total operating
capital Pesos 36,611 33, 397 34, 264 35, 209
Land i nvest nent Pesos 119, 635 123, 005 126, 375 129, 745
G her i nvest nent
capi tal Pesos 5,157 4,124 3,741 4,755
Total incone Pesos 61, 057 59, 896 61, 332 62, 869
Crop operating ex-
penses Pesos 19, 981 20, 468 20, 987 21,616
Pasture and beef
operating expenses Pesos 7,527 5,273 5,399 5,536
Annual interest on
operating capital Pesos 1,658 2, 065 2,630 3,236
H red | abor expenses Pesos 1,530 1,578 1, 653 1, 667
Returns to | and Pesos 5,361 5,512 5, 663 5,814

aInterest rate of

and || percent on

bInterest rate of

and 14 percent on

CInterest rate of

and 17 percent on

dInterest rate of

and 20 percent on

9 percent on crop and |ivestock operating capita

machi ne capital

12 percent on crop and |ivestock operating capita

machi ne capital

15 percent on crop and |livestock operating capita

nmachi ne capital

18 percent on crop and |ivestock operating capita

nmachi ne capital
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Appendix Table 18. --Mninmum |l and required to produce a net farmincome of
15, 000 pesos on average quality land with average
yiel ds and variable costg of hired | abor, Cordoba II
Project, Lower Sinu R ver Valley of Col onbia

Level of hired | abor cost

[tem Uni t 15 pesos 17 pesos 19 pesos
man-day man-day man-day__
Total land in famm Hectares 3.9 3.9 3.9
Total land utilized Hectares 3.9 3.9 4,12
Corn (partially
mechani zed) Hectares 4
Cotton (partially
mechani zed) Hectares 2.4 2.4 2.2
Rice (nechani zed) Hectares .3 .3 3
Rice (partially
mechani zed) Hectares .7 .7 .7
Para pasture (best
managed) Hectares .5 .5 .5
Li vest ock
Beef cows (best
managed) Cow units A Wb LA
Purchased fatten-
ing bulls Head 1.9 1.9 1.9
Qperator and famly
| abor Man- days 282.5 282.6 291.5
H red | abor Man- days 8.7 8.8 0
Tot al operating
capital Pesos 18,778 18, 810 18, 846
Land i nvest nent Pesos 65, 715 65, 715 65, 715
Q her invest ment
capital Pesos 2,891 2,891 2,906
Total income Pesos 33, 389 33, 438 33, 439
Crop operating ex-
penses Pesos 10, 393 10, 410 10, 558
Past ure beef oper-
ating expenses Pesos 4,116 4,122 4,126
Annual interest on
operating capital Pesos 804 811 810
H red | abor expenses Pesos 131 150
Returns to | and Pesos 2,945 2, 945 2,945

8Because the corn enter prise is a double crop during the year, the
total land utilized exceeds the total land in the farm.
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Appendi x Table 19.--Minimum | and required to produce a net farmincone of
25,000 pesos on average quality land w th average
yields and variable costs of hired | abor, Cordoba Il
Project, Lower Sinu R ver Valley of Col onbia

Level of hired | abor cost

| tem Unit 15 pesos 17 pesos 19 pesos 20 pesos
man-day man~-day | man-day man-day__
Total land in farm Hectares 7.1 7.2 7.2&1 7.2a
Total land utilized Hectares 7.1 7.2 7.7 9.5
Corn (partially
mechani zed) Hectares 1.0 4.4
Cotton (partially
mechani zed) Hectares 4.3 4.4 3.9 2.2
Ri ce (nechani zed) Hectares 1.7 1.8 1.7 1.6
Rice (partially
mechani zed) Hectares 1 1 3
Para pasture
(beef managed) Hectares 1.0 1.0 1.0 1.0
Li vest ock
Beef cows (best
managed) Cow units o .7 .7 .7
Purchased fatten-
ing bulls Head 3.4 3.5 3.5 3.5
Qperator and famly
| abor Man- days 289.0 289.1 313.1 385.0
Hred |[abor Man- days 102 104 81.9 0
Tot al operating
capital Pesos 36, 611 36, 982 37,377 37, 643
Land i nvest nent Pesos 119, 635 121, 320 121, 320 121, 320
Gher investnent
capital Pesos 5, 157 5, 167 5,215 5, 350
Total income Pesos 61, 057 61, 632 62, 096 61, 874
CGop operating
expenses Pesos 19, 981 20, 180 20, 735 22,086
Pasture and beef
operating ex-
penses Pesos 7,527 7,598 7,663 7, 669
Annual interest on
operating capital Pesos 1, 658 1, 650 1,706 1,683
H red | abor expense Pesos 1,530 1,768 1,556
Returns to | and Pesos 5,361 5, 436 5, 436 5, 436

3Because the corn enter prise is a doubl e crop during the year, the
total land utilized exceeds the total |land in the farm
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Appendix Table 20. --Mninumland required to produce a net farmincone of 15,000
pesos on average quality land with average yields and
vari abl e prices of cotton, Cordoba Il Project, Lower
Sinu R ver Valley of Col onbia

Level of gross revenue from
cotton per hectare

Item Uni t Decrease o
Basi c 500 pesos Cotton®
Total land in farm Hectares 3.9 4.3b 4.Gvb
Total land utilized Hectares 3.9 4.6 7.4
Corn (partially
mechani zed) Hectares .8 5.6
Cotton (partially
mechani zed) Hectares 2.4 2.2
Rice (nechanized) Hectares .3 4 N
Rice (partially
mechani zed) Hectares .7 .6 .8
Para pasture (best
managed) Hectares .5 .6 .6
Li vest ock
Beef cows (best
managed) Cow wunits A L4 .5
Purchased fatten-
ing bulls Head 1.9 2.1 2.2
Qperator and famly
| abor Man- days 282.5 302.1 298.8
Hred |abor Man- days 8.7 0 0
Total  operating
capital Pesos 18,778 20,892 24,640
Land i nvest nent Pesos 65,715 72,455 77,510
Q her invest nent
capital Pesos 2,891 3,018 3,780
Total incone Pesos 33, 389 35,438 39,094
CGop operating ex-
penses Pesos 10, 393 11, 811 14,655
Pasture and beef
operating ex-
penses Pesos 4,116 4,512 4,871
Annual interest on
operating capital Pesos 806 868 1,095
Hred Ilabor expenses Pesos 130
Returns to | and Pesos 2,944 3,247 3,473

8When gross revenue per hectare is reduced beyond 500 pesos fromthe
basic value, no cotton enters the optimal enterprise organi zati on.

bBecause the corn enterprise is a double crop during the year, the
total land utilized exceeds the total land in the farm



59

Appendi x Table 21. --Mninum land required to produce a net farm incone of
25,000 pesos on average quality land wth average
yields and variable prices of cotton, Cordoba Il
Project, Lower Sinu Rver Valley of Colonbia

Level of gross revenue from
cotton per hectare

[tem Uni t
Decrease | Decrease No
Basi ¢ 500 pesos | 1,000 pesos cotton®
Total land in farm  Hectares 7.1 7.6b 8.0b 8.0b
Total land utilized Hectares 7.1 10.1 12.0 12.9
Corn  (mechani zed) Hectares 2.0
Corn  (partially
mechani zed Hectares 4.9 8.1 7.8
Cotton  (partially
mechani zed Hectares 4.3 2.2 .8
Rice (mechanized) Hectares 1.7 1.7 1.7 1.7
Rce (partially
mechani zed Hectares 1 .2 .3 .3
Para pasture (best
managed) Hectares 1.0 1.1 1.1 1.1
Li vest ock
Beef cows (best
managed) Cow units .7 v .8 .8
Purchased fatten-
ing bulls Head 3.4 3.7 3.8 3.9
Qperator and fanmly
| abor Man- days 289.0 395.1 396.7 372.5
Hired [labor Man- days 102. 0
Total  operating
capital Pesos 36,611 39, 681 42,772 44,105
Land investnent Pesos 119, 635 128, 060 134,800 134,800
Qher  investnent
capital Pesos 5,157 5, 461 6, 162 6,221
Total incone Pesos 61, 057 63, 856 66, 889 68, 212
Crop operating ex-
penses Pesos 19,981 23, 336 25,572 26, 696
Pasture and beef
operating expenses Pesos 1,527 8, 053 8,419 8,499
Annual interest on
operating capital  Pesos 1,659 1,729 1,858 1,977
Hred labor expenses Pesos 1,530
Returns to land Pesos 5,360 5,739 6, 040 6, 040

8hen gross revenue per hectare is reduced beyond 1,000 pesos from the
basic value, no cotton enters the optinal enterprise organization.

bBecause the corn enterprise is a double crop during the year, the
total land utilized exceeds the total land in the farm
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Appendi x Table 22,--Minimum | and required to produce a net farm i ncone
of 15,000 pesos on average quality land with average
yields and vari abl e prices of rice, Cordoba II
Project, Lower Sinu River Valley of Col onbia

’ Level of gross revenue from
ri ce per hectare

[tem Uni t
Basi ¢ Decrease Decrease No a
1,000 pesos | 2,000 pesos | rice
Total land in farm Hectares 3.9 4.2 4.6 4.7
Cotton  (partially
mechani zed) Hectares 2.4 2.6 2.8 2.9
R ce (mechanized) Hectares .3 )
Rice (partially
mechani zed) Hectares o7 .6 .5
Para pasture (best
managed) Hectares .5 .6 1.3 1.8
Li vest ock
Beef cows (best
managed) Cow units A A .9 1.3
Purchased fatten-
ing bulls Head 1.9 2.0 4.3 6.3
perator and famly
| abor Man- days 282.5 283.3 287.2 228.3
Hred |abor Man- days 8.7 18.5 29.9 34.6
Total operating
capital Pesos 18, 778 20, 665 29,014 35, 958
Land investnent Pesos 65, 715 70, 770 77,510 79, 195
Q her i nvest nent
capital Pesos 2,891 2,982 5,910 11, 880
Total income Pesos 33, 389 35, 217 39, 807 43,194
Cop operating
expenses Pesos 10, 393 11, 408 10, 222 8,976
Pasture and beef
operating  expenses Pesos 4,116 4,477 9,493 13, 858
Annual interest on
operating capital Pesos 804 883 1,170 1,292
Hred Ilabor expenses Pesos 131 278 449 519
Returns to |and Pesos 2,945 3,171 3,473 3,549

8hen gross revenue per hectare is reduced beyond 2,000 pesos from the
basic value, no rice enters the optimal enterprise organization.
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Appendix Table 23,--Minimum land required to produce a net farm incone
of 25,000 pesos on average quality land wth average
yields and variable prices of rice, Cordoba Il
Project, Lower Sinu Rver Valley of Colonbia

Level of gross revenue from
rice per hectare

I'tem Uni t Basi Decrease No
asi ¢ 1,000 pesos rice?
Total land in farm Hectares 7.1 7.8 8.3
Qotton  (partially
mechani zed) Hectares 4.3 4.7 5.1
Rice (mechanized) Hectares 1.7 1.9
Rce (partially
mechani zed) Hectares 1
Para pasture (im-
proved manage-
ment) Hectares 1.1 3.2
Para pasture (best
managed) Hectares 1.0
Li vest ock
Beef cows (best
managed) Cow units .7 .6 1.7
Purchased fatten-
ing bulls Head 3.4 2.1 8.1
Operator and famly
| abor Man- days 289.0 290.1 301.9
Hred |abor Man- days 102.0 122.2 145.9
Total  operating
capital Pesos 36,611 35, 752 51, 967
Land investnent Pesos 119, 635 131,430 139, 855
Qther  investment
capital Pesos 5,157 4,763 11, 342
Total inconme Pesos 61, 057 61, 856 68, 254
Crop operating
expenses Pesos 19,981 21,835 15, 931
Pasture and beef
operating  expenses  Pesos 7,527 5,613 16, 823
Annual  interest on
operating  capital Pesos 1,658 1,686 2,044
Hred [abor expenses Pesos 1,530 1,833 2,189
Returns to land Pesos 5,361 5, 889 6, 267

®When gross revenue per hectare is reduced beyond 1,000 pesos from the
basic value, no rice enters the optimal enterprise organization.
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