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Abstract:

This study has attempted to test an hypothesis that certain agricultural production enterprises in the
Cauca valley were optimal with respect to their net enterprise incomes. Sufficient data were thought to
be available to allow tests of corn, sugarcane, beef, and dairy production enterprises.

A quadratic equation in four independent variables was fitted by least squares procedures to available
data on corn. The resulting coefficient of multiple correlation of R*2 = .237 was not significantly
different from random results at or above the 10 percent confidence level.

A Cobb-Douglas function with seven independent variables was fitted to sugarcane production data.
No acceptable results were achieved with any of the various combinations of variables.

An enterprise budget was computed for beef production from two-year-old grade Cebus in a field trial
on intensive pasture. The net enterprise income of 3,134 pesos per hectare per year in this trial
compared to the -134 pesos per hectare per year of the hypothesis, led to rejection of the hypothesis of
optimality for typical beef production enterprises in the valley.

An enterprise budget for intensive dairy production was computed from the data of a commercial dairy
herd in the Cauca valley. The resulting net enterprise income of 5,065 pesos per hectare per year led to
rejection of the hypothetically optimum return of -12 pesos per hectare per year netted by typical
commercial dairy producers in the Cauca valley.



,/ié.’?’”

0917
AGRICULTURAL RESOURCE ALLOCATION IN THE CAUCA VALLEY OF COLOMBIA

by

DON BOSTWICK

A -thesis submltted to the Graduate ‘Faculty in partlal
fulflllment of the requirements for the degree‘

of.
DOCTOR OF PHILOSOPHY
in

Agricultural Ecohomiés

Approved:

=9

Head, Magog,Départment

N7z

Chairman, (Bxdmining Committee

Graduhte/Dean 4

MCONTANA STATE UNTVERSTTY -
~ Bozeman, Montana

e, 1968




“iii
i AcmbwLEDGMst

The.authof‘wisheé‘té extend‘his thankSTté Df.*ClarencelJénsen,

Dr. Dana Myrick, aﬁd Dr. ILayton Thompson for theip efforts in hié‘béhalf‘és
a Thesis‘Commiﬁteé. Thanké_are aléo‘due.to Dr. Edward Ward aﬁd Professor
Maurice Taylor, who hplpéd in the organizaﬁion of thé thesis_reSearcH'and‘
gave valuable criticism of earlier drafts;-agd to other members of,ﬁhe
faculty who téughﬁ, advised, éﬁd heiped_in‘mén§ ways.

Special thanks are given.to the author's students and colleégueS ati
the Universidad del Valle; and to the many peéplefof theHCauca valiey wﬁo
helped the author.to learn something of an alien languagé, cultﬁreg,ana
"agriéulture,‘and who provided'mﬁch‘ofithe prim;ry;data ufon.whicﬁcthis“

thesis is based. ”

The author also ﬁishes td express his.gratitude.to-warren Bailey aﬁd -
to others in the Economié.Research Service‘qf the U. Sg‘Departmeﬁt;of.'
Agriculture for. their long support;, and for their”hélp‘andfeﬁcodragemént:i

'through‘the‘fihal.stages of thié reéearch.v'Einally;;fhe éuthdr*wishes ﬁo’
acknowledge his'debt to his wife; Dorothea, who.has?patienply'sufféréd

through eighteen years of the authorfs-contiﬁﬁing education.




Coive

Table of Contentg
List of Tables
List of Figures
Abstract
Chapter 1: Description and Problem Setting
Descriptive Information
Problem Setting
Firm Costs and Prices -
Aggregate Supply, Demand, and Prlces
Firm Production Models : ‘
Agriculbtural Credit
Chapter 2: Hypothesis and Methodology -

An Hypothesis
A Procedure
The Enterprise Model

Statistical Estimates of Productlon Functloné .

- Bnterprise Budgets
»Chapter 3: Quantlflcatlon of the Hypothes1s

Permanent Crops
Sugarcane
Cocoa, Pure Stand
Cocoa - Plantain .

Cultivated Crops
Cotton
Corn
Beans
Soybeans
Tobaceco

Permanent4Pasture;,w'
- Beef -Cattle -
Dairy Cattle -

Page .

vi
vii

viii




Chapter 4: Testing the Hypothesis

Beef Cattle .
Dairy Cattle

- Corn -
Sugarcane
Conclusions.

Chapter V: Recommendations
Data Needs ‘
Data Gathering Procedures
Recommended Strategies

Appendix

Literature Consulted

-’s7Page

80

82
86

92
95.

96
102
109

113




evi

List of Tables

- Table

Table

Table

Table
Table
Table
Table
Table
TaBle
Table

Table

Table

Table

Table

“Table

. Table

Table

Table.

Table

Table

I.

IT:

IIT:

VI
VII:
VIII:

IX.

XI:
X1I:
XITI:

XIV:

XVI:

XVIT:

XVIII:

XIX:

Land'Use in the Flat Part of the Cauca Valley, 1957

Land Use in the Department of Calle del Cauca 1958

and- 1959
Tenure and Populetion,DiStribution by Size of:Farm

Extent and Percent of Land by Land Classes, Cauca,
Valley of Colombia

~ Sugarcane Budget, Individual Growers.:

Sugarcane Budgef, Castilla Sugar Mill. -

Cocoa Budget, Pure Stand

' Gocoa-Plantain, Joint Products

Cotton Budget, Two Areas in the_éeutﬁefn'Vdileyd
Corn Budgets, Four Hectare Scale,Clasees

Corn Budgets, Mechanization and Temive Classes
Bean Budget, Cartago Area’” |

Soybeen Budget, Cartago. and Roldanilio Areas
Tobacco Budget, Small Commercial:é?eWerS' |
Beef Cattle Budget

Dalry Cattle Budget Criollo Breedlng

Inten31ve Beef

Intensive‘Dairy'Productidn

Gross Value of Corn Producted per Hectare Three-;»

Varlable Design .

Net Value of Corn Produced per. Hectare Three
Varlable Des1gn . .

Page
-8

10-11 -

13

56
5T ..

60
62
6k
66"

67T

69

T2

73
5
78

o83

".'_':85; |

9L




- vii

-

List of,Figures . -3, f. = '~-'_"  a © . Page

Figure 1: Shifts in Demand for a Basic Food in a Developing = =
.- Economy, With an Administered Price Policy _ . co 18-

Figure 2: Shifts in Demand for a Tuxury Food in a Developlng -
Economy, With a Free Market Price Policy e S 21

Figﬁre 3: Shifts in Demand. for Luxury and Basic Foods in a ) o .
' Developing Economy o _ S 22 .

Figure k: Form of Enterprise Budgets o o : _ . 51




viii
Abstract

Thls study has attempted to test an hypothes1s that certain agrlcul—
tural production enterprises in the Cauca valley were opbtimal with respect
to their net enterprise incomes. Sufficient data. were thought to be. avall-
able to allow tests of corn, sugarcane beef, and dairy production "
enterprises.. " ,

A quadratlc equation in four 1ndependent variables was fitted by
least squares procedures to available data on corn.. The resulting coeffi-;
cient of multiple correlation of Re = 2237 was not s1gn1f1cantly dlfferent
from random results at or above the 10 percent. confidence level.

A Cobb-Douglas function Wlth seven 1ndependent varlables was fltted L
to sugarcane production data. No acceptable results were achleved w1th
any of the variocus combinations of variables. -

An enterprise budget was computed‘for beef production from two-year=
old grade Cebus in a field trial on intensive pasture.- The net enterprise
ineome of 3, 134 pesos per hectare per year in this trial compared to the -
-134 pesos per hectare per year of the hypothesis, led to rejection: of the
hypothesis of optlmallty for typical beef productlon ‘enterprises in the
valley. .

An enterprise budget for intengive dairy productlon wa.s computed
from the data of a commerecial dairy hexrd in the Cauca valley. The re-
sulting net enterprise income of 5, 065 -pesos per hectare per year led to
rejection of the hypothetically optlmum return of -l2 pesos per hectare
per year netted by typical commercial dairy producers: in the .Cauca valley.




Chapter I: Description and Problem'setting

Guided development of the agrioultural economy;of the Cauea‘valley of
Colombia'may-eventually be attempted.- Such a development must rest on.
reasonable data of productlon technlques of market structure, and‘of the
social-political milieu. In 1962, these data were not yet avallable for
rational plannlng, elther in adequate quantlty or gquality.

. The first purpose of this study is to explore and to brlng together
all of the avallable data of productlon processes for the agrlculture of
the Cauca valley. A second purpose is to analyze these data,“to‘supple-__‘
ment them where possible, and to use them in the estimation of'extant
resource allocations and.those that are possible-in’the.future The focus
of the study is on the farm flrm as represented by theoretlcally con~
structed examples from aggregate productlon data.

Descriptive Informatlon

The Cauca River flows generally south to north betveen the central
and western ranges of the Andes mountalns in Colombla turnlng east
around the end of the central range to 301n the Magdelena before that
river empties into the Caribbean.Sea. “Midway_of'its south:to north7
course, the Cauca flows through a large valley left vhen a-glaolal lake
was drained some thousands of years ago. Thislis'the Cauea valley;iguz
‘rich agrlcultural area, and the locale of th1s study ’

The valley lies at an average elevatlon of Ly 000 meters. (3280')
above sea level at a median latltude of three degrees north.  The val-
ley 1is about 200 kilometers long, and ranges from lO to 3@ krlometers

wide (12k miles by 6.2 to l8 6 mi les) | The land area of - ‘the’ valley 1s

Tabout.350,000 hectares‘(865,000'acres). _Thefarea~commonly referred to ,: L




 _2;,
as the "valley" or "the flat part of the.valley" is within the pbliﬁicalA
department Of Vallé del Cauca, except for a small portion on the éoutﬁern
end lying in the political department of Cauca. But;the'entire de§art;

‘-ment of Valle‘dei'Cauca includes considerable areéS'of«mouhtainside ana |
of jungle along the Pacific shores. This leads to certain difficultiés

over the separation of available statistical data into that of the falley

area and of the remainder of the department.

The valley has been covered by a lake at least four fimes‘sincetthe'
Pliocene, and aboub lS percent‘qffthe.valley floor is. still gbVered'by'
lacustrine sedﬁnents.}/_ The. top soil ranges up to 10. feet in depth énd is
underlain by gravel and saﬁd. Alluvial fans exten@ from the mouﬁhsiof can-
yons "and overlie thié lacustrine depdgit along:the maréins.éf,the_moun- ?
tains on both sides. The constanﬁly changing meandérs éf the Caﬁcal;
river have prodﬁced a pattern of old dikes,_flood plains; flat bendhes,
:and-bog areas,' The valley floor slopeS'lessﬁthantone dégree to the_north,
and only a little more steeply frém'thé sideswtowardlﬁhe.river;;.In‘his-
‘torical times the.Caucé has been'located,aloné.the'westérn‘margin of £hé ,--‘
valley over aboﬁt the northern two~thirds of thé‘areé.'

~ According to Reesé and Goosen_g/; the séilstof'thé.val;ey are-éis-
tributed as follows: 12.6 percent terrace soils,\68ll perCenﬁ,ailuY;al '
foins and plains, 9.6 percent. levee soils, 1.2 p'é-;icénf' slackvater Soils, .

" and 8.5 percent stony, mixed‘alluvial, and marshland soils. The terrace

l/ William F. Reese, and Doeko Goosern. “R¢90@naissanceJSoil SﬁfVeY-.
 of thé Flat Part of the Cauca valley. CVC and FAQ of the UN, Cali,
Colombia: 1957, p. 6. ' . o ‘ 7

2/ Ivid., p. 32.
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soils'range from clayey to loamy; the alluvial soils from sandy ioams té
clays; levees are‘predominantly Silty clayvloamé and clay loéms;vaﬁd the
slaékmater areas havé soils that are fine teitured-silty clays and clays.
Thirty percent of the valley soils-have good pe?meability, 25 peréént'

.have permeaﬁility betweén good and popr; and “the remaining 45 percent
~have soil permeability‘of poor or very poor.é/ -

A table of mean monthly temperatures for selected towns in the Cauca
valley is included as Table A-1 of the‘Appendi#..'ihé avéragg'for.ﬁﬁé
valley would be a little above 24 degrees centigradeJ(TS dégrées Fahféné
heit). The eity of Cali, in the southwestern part.of the valley,‘hgs an
'averége mean\mon%hly‘temperature of 2.3 degrees qentiéfade, with a mini-
mum monthly temperature of 23.6 degrees centigrade:iﬁ November, and'a
maximum mean monthly temperature of 24.8 degréeé cen%igrade in-Febfuéry:
and March.l/ Appendix Table A-2 gives the average relative humidify‘for
three stations in the valley. -Céli has an average mean relative hﬁmidit§;
of 63 percent with & minimum monthly ﬁean,of 68 percent in Nb&ember;'and
a minimum moﬂthly‘mean of 57 pércenf in July.’ | |

Rainfall in the Cauca valley is partly a functiqﬁ of‘th¢~seaésn"apd
-partly of the loéation where the réqording is taken..-Réinfbearingﬁclouds.
come.generally frdﬁ the West. Thé‘higher‘peaksxoflthe western f@néé pf'-
' the Andes force these clouds to (.ftx;ép‘.j;he-ir.moyistﬁfe:ari the Pacific 'fs?Léqpe,

creating rain-shadows that may stretch nearly. across the valley- opposite. ..

.§/ Locg cit.

“E/-Ibiqfpr' 1T7..
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‘the highest‘mountains; and mey never reaeh'the Valleyefloor10pposi£e the
.lower passes. | |
| ‘Generally speaking, there is a major d;y period-in ‘the summer'months.
of June-August, and a minor one in the.wiﬁter months of December7Jangefy.
The major wet‘period coﬁes in the spring'months Witﬁ.the minor oﬁe in
the fall. But this is only a generallzatlon and and does not neces-
sarily hold for any glven locallty of the valley. Call.recelveS'about
1200 millimeters (LT.2 1nches) of rain durlng the year and is represent-
ative of those parts of the valley that are not affected‘by rain-shadows.
Appendix Table-A;3 gives average monthly rainfall data for selected loca~
“tions in the‘Valiey. The ground. water ﬁeble in most parts of;ﬁhe valley'
lies less than three meters (9.8 feet) eeiow the surfade,'aﬁd in some -
areas is much closer than that;é/

;Because Of the location close to the' equator, ﬁhefe is only a small
difference in the deylight hours between the shortest and longest days
of the year. The sun rises a few minutes ﬁefore-or after 6 a.m., and
sets a few minutes before arefter‘6 p.m. throughout the year.. Thus,-ﬁhe
Cauca valley enjoys a year-round grow1ng season for troplcal and seml~ .
:troglcal Crops. There are few days durlng whlch there 1s not some-degree
of cloﬁd cover, from scattered cumulus to solid overcest, so that the.
value of solar insolation received by plaﬁtS'is relatiﬁely low for three
~ degrees of latitude. Crdps“sueh ae corn, beans, soybeane,friée, sugaia

cane, cotten;;tobacco, plantain, pineapple, manioc, avocado, cocoa,

~N

5/ Ibid., p. 20.
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coffee, grapes, citrue; and most vegetablee ane.prodnced in the Valley"
with varying degrees of succese The elevatlon of the valley is too hlgh
for coconut and banana, near the upper llmlt for cocoa, and below the’
lower limit for the best quality. of coffee.: | Temperate zone crops such as -
wheat, barley, oats, rye, apples, potatoes, peaches and_plnms are not.
produced in commercial quantities.

~ The population census of 1951 shows a total of 422,000 people in
the six largest towns of the‘Gauca valley, and a total-ufban‘populatienfof
just over half a million. The tonal population of the valley in 1961 was
1,106,000, abeut‘evenly divided between rural dwellers and those living in-
towns of‘S,OOO-or more‘inhabitantsté/ fEstimates made b&'fne Corporacion -
Autonoma Regional Del Cauca (CVC) in l§6h, gave. the city of Cali just over.
700,000 inhabitants, and the valley about two million‘peeple in total.
Therefore, one may conclude that theftotal‘population effthe Cauca Valley
doubled between 1961 and l96ﬁ, while the-pepulation of Cali‘increased‘at"
an even more rapid rate. This excessine rate ‘of migratien was caused pri-’
marily by two factors. Cali, as a rapldly expandlng industrial and
_ bus1ness center, has been exertlng a pull on landless and submarglnally
" employed rural dwellers. This tendency has been seen to operate in 81ml;:'
lar situations in nnmerous times and-places,.and is unremarkable. The
_ more impertant factor was the push of civll'violence and banditry.in fhé-
outlying areas of the Valley,-and in the mountain areae'snrfennding;iﬁl‘

The violence was endemic in some areas for ‘ten years or more, and

. 6/ 1951 Censo del Poblac1on Departamento del Valle del Cauca
" 'Bogota, Colombia: 196k, . D. 15. :
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encouraged many rural dwellers to mlgrate to Call and other populatlon
centers JWhere llfe was more certaln N -, S tl’f‘ |

‘ -Qne paved road, a Partfof the Pan‘American:Hiéhway;.transects_the::
Cauca valley, and commects Cali with other'touns north*and'south,_ A
branch of this road, also paved, -traverses the central_range of the Andes
to Bogota, and a.new paved road ls under construction oter‘the westernf;'
range to the main seaport of Buenaventura | A reasonably complete system
of graveled and graded secondary roads connects small towns and. the
_countryside with the‘population centers,“though'some of;thesefpresent:-
"tacetical” problems during rainy periods.

There is a narrow-gauge railroad through the valley that connects

Cali with its satellite towms in ‘the valley, a.nd'with Medellin and
" Popoyan in neighboring departments. ‘There is also a narrou-gauge line“”
connecting Buenaventura with Cali, and one that commects to Bogota (with-a ‘
gap at the top of the‘divide 80 that frelght must be transshlpped by
truck between‘the two lines).' Call has an. alrport w1th llmlted 1nter-;
national flights, and a regular schedule of domestlc fllghts to‘the~other
‘major cities in the country Two other towns in the Valley, Cartago and
cTulua have alrports “but these are used largely by aerlal spray serv1ces
and have llmlted use as commercial stops.

| A hlghly developed. and competitive truck“and'busiservice cOnnects‘
rural and urban centers of the valley with’ the rest .of the country Tele-'
phone and telegraph communications are avallable in all towns though

service_is_limited in the,rural areas,
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Table T summarlzes the land use pattern in the flat part of the Cauca
valley in 1957, as estlmated by Reese and Goosen. T/

' There are also data available on land use from the l959‘Census of
Agriculture. They lnclude land that is outSide of the‘flat_part.oﬁ the.
valley, and exclude land.that is in the valley'but‘outside-the politlcal
department of Valle del Cauca‘(Table 2). The.last column in Table IT
shows a calculated average area per farm, for the various‘lano uses. Rioe,
cotton, and soybeans are unique among the cultivated crope in having an
average area per farm that is large enough tooutillae_machinery.

Table ITI shows the tenure patterns of farms'in the Department of
Valle del Cauca by size groups. The proportlone of owner-operators and of
hired managers change rather drastlcally between the smallest and largest
groups. Although there are no very precise data availlable, a large Pro-
portion of thelfarms in the two largest size.groups'tend to he.liveetock‘
farms and sugarcanejplantations} Both of theSe.types of farms’ ‘tend tofbe
operated‘by hired majordomos, and they account'for about 58 peroent‘of-the
land area farned in the department, althongh they represent only about'h.3
percent of the farms. At the other end of-the‘size diStribution"3.9'pera
ccent of the land area 1s farmed by about 52.2 percent of the farmers in the
department. Slmllar data for the flat part of the valley are not avall-
able, but knowledgeable observers in the CVC estlmate that the farms in the
valley are dlstrlbuted ‘between small owner- operator and large maJordomo-

operated farms in much the same fashion as for‘the~department.;_.

T/ lbia., p. 26.
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Table I: Tand Use in the Flat Part of the Cauca Valley, 1957..

.Type of Use Hectares Acres
Sugarcane 45,000 - 111,150
Corn 25,000 - © 61,750
Rice . 15,000 37,050
Cocoa, coffee, plantain 10,800 . 26,676
Beans : . .9,000 22,230
Tomatoes . -900 2,230
.Fruits 800 . 1,976
Tobacco 600 1,482
Cotton 200, Lol
Grapes 100" - 2Lt
Manioc : 100 - 2kt
AJ1 cultivated crops 107,500 - - 265,532
Pasture 222,500 : 549,575
Swemps and lakes 12,000 . 29,6k0
Urban areas 58,000 " 143,260
Total land area 400,000

988,000

Ll




‘Table T Land Use in the Department of_vallérdel Cauca, 1958 & 1959

Average Area per
- 1958 : 19;9 Farn (Ha')
Land Use No. Farms Ha's No. Farms Ha's . 1958 . 1959
Maiz ' 16,968 © 57,669 | 19,427 40,269 3.40 2.07
Manioe - - : 7,872 6,128 10,302 8,778 0.78 0.85
" Beans : ' 6,099 22,157 - 6,653 14,452 3.63 2.17
Vegetables | 2,953 2,420 4,224 3,401 0.82 0.81
Tobacco - 611 829 956 927 1.36 0.97
" Cut Grass 530. 2,697 - 659 3,440 5.09 5.22
Rice : 264 | 14,240 272 10,051 53.94 36.95
Potatoes ' 143 ‘ 777 235 957 5.43 4,07
Soybeans . ) 160 5,806 - 118 2,638 36.29 22,36
Cotton. - | 122 6,293 435 18,740 51.58 43,08
Wheat S .92 976 123 . | 748 10,61 6,08
Barley RN | - 58 . |. 239 | 77. . |- . 250 S 4,12 3,25 ¢
Sesame I -9 36 5 26 4,00 5.20
Coffee o ' - -- 35,014 |110,444 o 3,15
Plantain - - 31,666 28,189 - ‘ 0.89
" Citrus - SRR 21,185 . . 596 e 0,03
Sugar Cane - . R : e 8,511 67,837 - - 7.97
_Coco : ' - - _ 5,177 4,875 | - - 0.94
' Banana "~ . -~ -l 2,995 - 2,183 -== 0.73
Total Cultivated | 35,881 | 120,267 . | 43,486  |104,677 | 3.35. | 2,41
' Total Permanént I - 104,548 {214,824 - S 2.05
Total : { 35,881 - 120,267 148,034 318,80L |- 3.35 .. 2.15

Source: 1959 Cenéu§ of-Agricu1¢ﬁre, Universidad del'V%¥lé, Cali, Colombia:. September,j;:ﬂ )

1963, p.o 26, o




- Table TIT: Tenure and Populaﬁion Distribution by Size of Farm |

Size of

. Farms operated by

= Hectﬁfes in Group
Hectares Owners ___Managers o

oo __Number 3 Numbe r B ' Numbgf“ 9
Z5 125,320 | 56.4 1,179 1908 | 45,920 3.9
>5£20 13,675 30.5 1,796 30,1 157,456 13.5
©>20 £50 . 3,664 18,2 934 15.7 | 144,520 12.4.
:>5bﬁ2100 | 1,320 2.9 749 12.6 142,257 12,2

- >100£500 789 1.8 1,094 18.4 390,166 33.4 ¢

__>500 90 0.2 203 3.4 287,630 24.6
| Total 44,858 -] 100.0 | . 5,955 11000 | 1,167,949 100,0

-;Continued.‘

-0T-




Table ITI: Tenure and Population Distribution by Size of Farm -Continued

-Size>iﬁ Farm Population Engagéd Primarily iﬁ Total Ave; ﬁa's‘ Ave,
Hectares Agriculture Nonagriculture Farms per + Acres
Number % Number % | Farm ber farm
<5 23,205 | 51.1 | 3,142 | e4.7 | 26,499 1.73 3.81
% 5£20 14,565 | 32.1 795. | 16.4 15,471 10,18 22,40
> 20450 4,216 9.3 338 6.9 4,598 31.43 69.15
7’50:é106 1,763 - 3.9 249 .5.1 2,069 68.76 - 151,27
= 1004 500 - 1,481 | 3.2 292 6.0 1,883 2077.2'0 455.84 -
=500 _ 207 | 0.4 43 | 0.9 | 293 | os1.67 |2159.67
Total _ 45,437 1100.0 | 4,859 [100.0' | 50,813 | 22.99 50,58

Source: 1959 Census of Agricultufe.
© 1963, p. 11 & 14,

'Uﬁivefsidad del-Vallé, Cali, Colombia: September,

TT-

e
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Table IV shows the amount of land in the flaf'ﬁart-of.the"valléj‘that ’
is' estimated to fall into the five basic land.use prqductivity classés.8/

Préblem Setting

This thesis is addressed'to the prleem of rationalizing the farm
pfoduction in the flat part’oflﬁhe«Céuca valley. The-prcbléﬁ is ﬁuéh'more
vast and complicated'és a plaﬁning pfoblem,ﬁhan anj one individual één
hope to grasp, let alone to solve., There is no doubt thaf"the required
data of‘prodﬁction-techniques, as one of seﬁerél necéésary éubjecﬁ‘méttef
areas, are less tﬁan adequate for a meaningful planning_éfforf.‘?Théf_f
~objectives of this thesis are limitea to‘én éxplofaéion of such prodﬁction:
data as were available up to the summer of 1965, anq:tofan attempt 0. |
organize these data in terms of the individual farm fiﬁms of the afea.”ﬁ‘f
Rationalizing of the aggrégate ag?iculturai!brodgcﬁibn of‘the CauééhValm‘
ley, in terms of a planﬁiqg model; ﬁﬁsf‘reméin for other étudies.. |

Agricultural production by farm firms dﬁéé nbt"takg pla¢e~apért from
the broader milieu of the economy. The follbwing"pg;agraphs,discﬁsé’some4 :
“of the:factors thaf affect the current organizatioﬁ}of pfoductiéh.oﬁ
farms, aﬁd tﬁaﬁ‘woulq affect any adjustméhts an indi%idual operafor ﬁight"

make in his own farming system.

Firm Costs and Prices
'.There,iS'no.geﬁEral'cost and price index aﬁaildble'for=the qgfigﬁi-f-i'

tural sector of the Colombian economy,-and none of both precision apd-ofj"”

f@/‘Reese and:&o@sen;aop.'cit.,"p} 117,
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Table IV: Extent and Pércentfbf Land By_Land Classes,
Cauca Valley of Colombia

- Percent
‘ _ of .
Class.: - "Hectares | total . ! Description
i 141,055 ~ 33.3 good to excellent cropland;
T 179,285 42,2 ‘ fair to good cropland,
' . , good pasture =~ -
ITT 13,845 - 3.4 ‘ ' poor to fair cropland,
fair to good pasture
v ' 42,095 10.0 : poor fo.good pasture, not
' suitable for crops -
vV 46;935. 11.1 . ‘pooriy suited to agri-
: "~ culture
Totals _ 423,215 100.0

Source: Reese aﬂd'Gooéen, op. cit.,‘p;ﬂllT{'B_' e )

-
i
[}

i
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long-term coverage for any sector. 9/ The data of costs and‘prlces used im
this thesis are those that were recorded 1n the.process of collecting farm
production data, and do not all rest on a Well-devéloped stafietical base,
but they are thought to be reasomably representative of the production.
pefiods 1962-196Lk. It is necessary to assume that cosos and prices for
individual ferms, aﬁd the'supply and demand schedules in the eggregafe,
are constant at early-toamid-1963 levels. This might be qﬁite,a‘heroic
assumption for any applications.of farm productionidata-subseooent to 196§£
' There was a devaluabion of the Colombian peso late in 196k, and this
changed the cost-price relationships in subsequent months. The peso
~dropped from its previously etable level‘of710 Pesos/U,S.-dolief, to levele
fluctuating around 18 Pesos/ﬁ.S; doller,'over‘a'period’of oniy]a few
months. The important effects of this devaluation on the agricultural seé;
tor of the economy in the qeuoa valley; and elsewhere?imight be:summarized,
as follows: : |
(a) The peso cost of production inputs that were imported from
hard-currency areas went up in proportlon to ﬁhe devaluated :
. purchasing power of the Colomblan peso This affected all
agricultural machlnery and parts, some agrlcultural chemlcals
semen, feed additives, and component prices_fbr.agrieultural

"equipment assembled in Colombia.

9/ For a first attempt at developlng productlon 1nd1ces for agrlcul- :
ture in the Department of Valle del:Cauca, see:- Jesus H. Colmenhares.
Analisis de la Produccion Agricola en el- Departamento del Valle~-Numero
Indices de,Producc1om»Agropecuarla 1955-1962. Univ. -del Valle, Facultad
.de Ciencias Economicas, Cali, Colombia: 1964 (unpublished bachelors
thesis). R - S
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(b) Thé besQ cost of"production iﬁpﬁts-ﬁhat:were domeéticaiiy'
produced was not visibly affected. -This included:seed;
nitrogén comppnénts of fertiiizers;'gasoliﬁé, and'réplace?:”'":
ment~livesfbck. |
(e) The»prices received by producers for a list of "basic"
foodgtuffs did not increase. _Thé_consumef price bf £heSe'
iteﬁs‘is fixed'by the govermment, and this puts a‘ceiling
on the price that may be received by ﬁhe prqaucer; outside
of the black market.
(d) The net result over‘tﬂe short-run; for such basic commod-
ities as refined sugar and corﬁ, was thatvsdmé of the
input costs to the producer rose,;while tﬁé pricéiofihié"
product did notj  A classic‘cost-priée‘sqneeze was_produced
in these commodities.
(e) The short-run résult for'such-nénbaéic_CQmﬁoditiesﬁés soj-"'
beans.was that the increased cosf of the imported[bomponentsi‘
. wWas soon reflected‘in higher produect pricés, andjthis‘ﬁés |
i pasSed_onfto the consuﬁer. o
(f) The net result of the devaluation of ;964:was a Qoﬁéistenﬁ__
upward;pressure_on.consﬁmeruprices, for;éilhagridulﬁﬁra; :
| prodﬁcts; | |
tIf‘one'éssumgs a standard-sef of produétion fﬁnctioﬂs fpr tﬁé‘vafibus-
producﬁs, the exﬁébtation would have‘b§¢n-forisoﬁé-éﬁéngés.in{the inpu$1mi£::-
for certain commodifies, to:réfiect the changes_in'relativé ihputjcoéts..”"

One- viould-also- have expected some changes’in the éupply of thé‘fsgpéezed"-f”
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commodities, reflecting a lessened prefit maigin in relation to the ﬁn0n~'
squeezed” ones. The eitent to which either or both of these sets of,ekpecf '
tatiohs were reglized .is unknown.

Aggregate Supply, Demend, and Prices

An impqrtant segment of the effective milieu for individual farm
operators is the overriding systems of aggregate supply,,demahd, and. priée:
relationships The evidence of observation shggests*that'these relatien-
ships were not those of the clas81cal model in which equ111br1um is -
achieved by adjustments in price and/or in qpantity suppl&, in response -to
a given demand.

. The demand for food in Colombia may be partitioned into two cetego-
ries. One of these might be called the "basic™ and. the other the ”luxury"
category of food items. The basic category 1hcludes such items‘of the-diet
as potatOes,'rice, manioc,'Fefined sugar; and wheat flour. The. luxury .
category includes sﬁch fooi items as meat, eggs, cheese; and milk.‘ The )
policy of the Colombian government is that the basic'items of food cbhsuﬁp:'
tion he available as.cheaply as possibie. An extensive chaln of governmenu
warehouses and retail outlets are maintained in Wthh ‘the baSic food items -
are sold at retail, at published maximum prices. .This System is intended
to fix a price ceiling on the basic feods,tand does so for all persons-whe
desire to buy these items from'governmehtxstores..fhis.pfice.maximuﬁ.ah
retaii'sets an effective'ﬁeximum price~£d fhefpréduceriof hasiC‘feedwchﬁ-

modities, although not a minimum one. The prices of the-honbasic luxury

items in the food diet are left to free-market -debermination. -
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A 51gn1f1cant part of the populatlon ex1sts on-an income so low as tod

leave the - famlly food budget at or below bas1c sub31stence levels. These _

people are faced with the unfortunate choice of buylng the basic foods up
“to their income limite, in an attempt at least to fulfill the volume .
demands of their stomachs, or of buyiﬁg Substantialiy,smeller quantities of

the luxury foods and going perpetually unsatisfied in quaﬁtiﬁy terms. It~

so happens that the traditional and govermmentally defined basic food items.

are also high in starch and low in proteins, the uncontrolled luxury food =

items are relatively high in proteins, and much more expepsiﬁe than the
basic foods. The-aggregate demand fuhction.fbr baeic foods Wodld‘aﬁpear; '
to be.price-ineiastic over most of its;range.

Colombla is not entlrely populated by famllles with extremely low
annual cash incomes. There is a modest market for the luxury foods, eveﬁ‘f
at: the relatlvely high prlces that dbtaln for milk and other hlgh-proteln
foods under free-market condltlons.’ The aggregate demand functlon for-
Iuxury foods would appear to be the opposite of that® for bagic foods; it
shbuld‘be price-elastic over most_of'its range, fSuprly wéuld'tend.tel
equilibrate with the demand at a price high in relation to average
expendlture for food of the average Colomblan consumer,
| Flgure 1 posits a hypothetlcal model of the Shlfts 1n the demand. .

. function for basic foods, as 1ncomes and tastes change Wlth a development d
program. The curve-Dl represents_aggregate,demandfln a reletlvely under-—
developed Stdge,.perhaPSFthe bresenﬁ_period. The-suﬁﬁly fuﬁetion for . |

these . foods is given as curve Sq, and'the,governmentally_fiked'pricerisrV

shown by the line Pf; This effectiveiprice to the,COHSumer;iS'fixed;at a .
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Shlfts 1n Demand For a Ba.SlC Fooa 1n a Developlng

Economy, With an Ad.m:.nlstered Prlce Pollcy
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level above what would be an equrllbrlum level (P1) in order to encourage:
productlon of these foods. The equilibrium quantity that Would be. supplled
at price P is Qg, whlch is greater than the equllibrlwm quantlty Ql The
result of this d1s-equ111br1um between demand and. supply at price Pp w1ll _
depend on the relative bargalnlng strengths of producers and of the
- handlers in the marketing channels, since there is no reason to market‘the‘f
surplus product at prices less than that‘maximum fixed-by thewgouernment.

As economic development progresses 'and disposahle incomes rise, the
demand function mlght shift toward that represented by curve | D2, vhere de-:f
mend for the basic foods 1s less prlce-elastlc than in perlod_l. But glven‘
the same supply function and price Pe, the quantity'supplied uill not ex-
ceed Qq, and there is a dis-equilibrium problem again. Assuming that the
goverment stands fast with.its previous'price ceiling‘of P%;'the only re-
course is a subsidy to producerslof Pp~Pp. The other alternatdve for. an |
eguilibrium of'supply;with the new denend-would‘be‘s-change in the suppiyl )
function from S5 to 82 | . |

As the economy progresses through perlods 2, 3, and h the hypotheti-
.cal demand functlon for basic foods shlfts toward the higher prlce— |
inelasticity_of curve.Dh. Assuming thewsame administered price maximum,
therefnust be.a producer subsidy of Pf-P#,'or's further shift-in the sup- )
ply function to “that represented by Sh’ in order for equlllbrlum to obtaln
between‘supply and price. But the equlllbrlum of supply and demand under d“l
the‘shifts-in-both, represented. by the 1ntersectlon of Dh andlsh,-for
instence, can only come about if thereuare increasingoefficieneies in thef

. production'and marketing of the basic foods. A government anticipating- - -~
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. economic deveiopment,_part of whose‘benefit wiil‘he in-income;increasesfto
the lower-income segments of the population, must. be nreparedheither to
subsiaize producef prices of the sunported‘foods or to 1ncrease the
efficiency of productlon and /or distribution of these products " The .
government of Colombia has been interested and_active infthe'area-of in- -
‘creasing the efficiency of prodaction and in‘trimming thelmarketing marging:
of the.nrod,ucts it places on the basic foodstuffs.list. | |

ihe other part of the food production~consumption pioture ishthat"-'
concerning luxury food nroducts; Fignre,é-is a hypothetical=modei of this
subsector. Gurve D is the demanqefunction for the luxnry high-pnotein'-
foods at beriod 1 of the development -process. This functiongis‘trice--]_
elastic over much of its range under the'assumptionathat oniy.a.SmallA’i
segment of the population has income in excess of its surv1val needs that -
might be spent on the relatlvely hlgh-prlced luxnry foods.

As the economy progresses and incomes rlse‘ln:the aggregate, the
demand function for Tuxiry foodS'is presumed. £0 Shift toward?the situgp;opT,

represented in curve Du,'where the aggregate demand‘is'highly'price—elasticu

In this model, the quantities demanded and the pnioes reoeived;both increase -

somewhat in proportion. If there are‘production‘and/on-manket‘channelpizin

efficiencies realized'at'higher levels of;supply,;the_supplyafunctionlmight«

shlft toward curve 83 * In this case, the.qpantities demanded Woula exceed”
those at eqnlllbrlum p01nts on the: or1g1nal supply curve, and;pmicesfwould:i
be somewhat lower than they otherw1se Would be

Flgure 3 combines the supply curves Sl and Sh: with the eqnlvalent

‘demand. curves from both flgures l.and 2 g1v1ng a hypothetlcal model For
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both of these food_groups. In this Supply-demaﬁd”model, aggregate consump-’

tion patterns shift with rising income from the basic toward the luxury
foods.~ This model assumes that nd less of the baéic foods Will be demanded;
indeed, it assumes. that more will‘be'demanded with rising incomeé.; Th{él'
might be expléined pa:tly‘by an ingreésiﬁg population base,janq partiy-by'a
slightly increasing per capita conéumption of the traditionmal diet. It iéf
the excéss,spending capacity'that is shifted toﬁérdian incfe@égmin the, |
luxury foods consumptioﬁ, e.g., the demand functions for the.bgsic and the»
luxury foods are inversely related to the aggregéte income' of the country.
As this income rises, the demand‘fof basic foqu shifts from price-elaStié
toward.pricehineléstic, ﬁhile %hg aggregate demand for lﬁxury'foéds shows
the opposite tendency. If this model reflects aétual cénditions”undervthef_
1present relatively underdeveloped, éﬁd fufure,relatiyely,developed sitgg;>
tions, then it would appéar that tﬁe poii@y of ﬁhe govefhméﬁt:iélone'of

encouraging an increasing éupply of the basic foods, paid for by'producér;

. price subsidies and/or allowed by increasing efficiencies of production and =

marketing., It would also appear thaﬁrthe policy-includes létting prices -of-
the luxury foods adjust freely to dem@nd-supply‘conditiohs-in thé'develop-'

ing economy.

Firm Produqtion.Modeis._

One could theorize about the production by individual producers in-

the .Cauca valley that would fit the preceding models of supply and demand .

for the two classes of.agriculturalﬁprodﬁcts. 'Sémefhingjlike this was-
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atﬁempted for'the demand for refihed sﬁgar and the sﬁppl& of sugarcane,gg/
but this was meaningfui enly because‘all of the refined sugar consumed in
Colompia is produced.in the.Cauca valley.fTNO'cher food item ef-national
‘consumpfion importance is producedpgglz in the Cauca valley, and'seme foods
of importance (such as potatoes, bananas, and wheat) that are consuﬁed in
the valley are not proddced there. - ‘
There are some peculiarities of indiVidﬁal agricultural producers
that reqpire discussion in order to set the background for this thesis.
The discussion iS'organized around four classes of predueers:
(1) 1atifandia, beef cattle
(2) - latifundia, sugarcane’
(3) .minifundia
(L) commerc1al" producers
The word. "1at1fund1a" is translated as "large land—holdlng T This is
a relative term that depends on the position of the observer, 1nteracting
with the socially accepted meaning of the-term. ‘A farmer operating'S hec;fp
tares might consider anyone who eperated Sd hectares to be a lafifundista,
while society in general might.agree thattanyone operapipg‘SOO'hectares is,
a lapifundista;.and the farmer operating 50 ﬁectares weuld heartily agree,
The term "latifundia" might be someﬁhat equivalept to ‘the term "wealthy."

One might geﬁ:aéreement between the individual definition and‘that of the:;_ :

10/ Maxwell I. Klayman and Don Bostwick. . Analisis Economico de la
* Produccion. de Cana de Azucar en el Valle del Cauca. Centro de Formacion
Profesional e Investiga01on Agricola Monografla No ll Cali, Colombia:

1965
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public, onlyvét an exceedingly high level.of the indéx by which fhevcondi-
fion is measured. | -

If we accept a.definition of latifundia that would include only agri-
cultural operations of 506 hectares (1235 acres) and*above, we see that
there ére~some‘293 ﬁembers of this set ip the deparfment Qf Valle dél
Cavca (cf. Table III).. The average would be about 982 hectares in each
farm, or about 2,&26.acres} '

The origin'of such large‘land-holdiﬁgs is in tﬁe history of the
- settlement and patenting of land in Colombia. When tﬁe Spanish conquista-
dorgs firét came into the Cauca valley some 430 yearé ago, the flat ﬁart df;
the valley was largely forest and swamp, while the hillsides were brush and
grass. The valley soils were obviously preferable to those of the moUnt@iﬁ-
“side. They were preemptediby the new conque:oré; and legalizediby gfants'
from.the Crown of Spain., The initial improvements made by these newiéet-
tlers were limited to the élearing qf trees from the nohswamp laﬁds?_and‘,ﬁ”'
_the erection ofifences_that separated oné haciéhda from‘the next.. The cul- :
tural concern for ownership of land, combined with‘ﬁh?vlaw of_inheritance.
by primogeniture, has served to keep a significaht.porﬁign 6f'£he land in
the Cauca valley concentratéd in the hands offa.rélatively‘fEW ownérs.,

Now, a little more than halfway thrqﬁgh the 20thf§§ntqry,‘ah‘eéono_
ﬂist concerned with laﬁd use must include a class def%néd as‘"léﬁifﬁndia;" o
with a subclass called "beef céttle;" Largé tracts of ﬁﬁe land in the'flat'i_'
part of the Cauca valley are left in unimproved pasturé‘that producesﬁénly"
" beef. The land, the. builaiﬁgs, and the cow herd are all inherited by the

son. from The famher; thus, there Was no original cash'investmént”by the - '
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present owner. A model of managerial’ goals for this type of hac1enda mlght

better be of a satlsflclng, rather than’ of an optimizing type Thls-meanS'

that the owner has a .returns continuum,that ig divided into onl& two aréas,
separated‘by‘a bouhdary condition. The bounda;y condition is itself a 2one
characterizing the income states of ”satisfactory"‘and huns#tisfactory."

. The ownership of land is a satisficing criterion in which the objec~
tive function is defined most simply by the criterion: "more*is-better.ﬁ
This is much more of a social than an egoﬁOmic definition. fhe owner of a -’
hacienda producing beef cattle'does not consider that he has an investment
ont which to maximize reﬁurns. He is mQre‘or less coﬁétrained to cover

variable production costs, depending on the nonfarm income that he can

allocate to cover necessary family living costs in addition to the operat-':

ing'costs of the farm. Coﬁsequently; the objgcti#é'fgnction'df thg lati-
fundistas, beef. cattle, might best be approximatéd by some sort of satis-
ficing goal defining a minfmum level of pergonal eff@rt; constrained by a
minimal annual ﬁet aisposable income, Tﬂe problem fof‘economists:is;that'
the objective function is of the satisficing type. . It is given>in ordiﬁal-
(subjective) terms, with a cardinal (objeéfivejfcqﬁs£raiﬁ£.' " Extant |

economic theory has difficulty in dealing with this sort of'g farm fi;m, '

except to the extent that the variable costs‘of production must be covered

by recelpts from the productlon process

The relevant data are those of anmual varlable operatlng costs and .

the threshold level of income that is required by the. owner of-therlati-'"
fundia .. Thus, 1t is difficult to develop an economiiiﬁg model for beef-

Jproducingﬁlatifﬁndistas in the Cauca valley of Colombia.




L1

-27-'
The second class of agricultura; producers is labeled; "latifuﬁdia;
sugarcane.ﬁ These operations may be as large as the bgef cattle farms'al--
ready aiscussed, and a few are qpite.largé‘indeed. There are about:a dozen’
sugar mills opefating in the Cauca valléy which depend to a gﬁeater or
lesser extent on cane pro&uced frém their own lands. They also buy cane .
on ten-year.contracts from growers, and 1eaSe'lénd from individuals that is
) coamingie& with mill land for opér;ting purpqseé.- The larger sugarcane
plantations undér ohe ownership.may include i0,000 hectafes‘pf good valiey
lané, and few suppliers of cane to phg mills operéte less than sevéfai.- 
hundred hectares of sugarcane‘(often'including "minor" énterprises'Such as
~cattle and corn iﬁ addition to the cane}.' |
Sugarcane requires: regular irrigation, fertilization, weed and.iﬁ-
| sect control, gnd a year-round harvestingnanﬁ‘reseedihg ﬁrogram. Thus,‘.
the cash operating costs are a relatiVely:high‘portion-of tﬁg total‘costé.
Iabor wages -are cash costs, and managers are hired on a‘cash-sal@ry}‘ in
most cases, the sugarcane latifundia are operated as stbck'or partnéfship”_:
- businesses, -and returns must be'paid to_shareholders éhd paftners e#ery
year. Thus, it would be reasonable to aéSumé that thé stanaard eéondmicv
ﬁaxim%zing model is applicable to the normal sugarcane prodﬁcer. The
dbjective function‘to-be maximized would be anmual net ineome.

Since the price of refined sugar is fixed Ty the govermment at the
consumef’levél, fhe averaéewcost of sugarééﬁe per on is fixed to Ehé N
processor. The usual.-system is a contr@ct price per ton delivered éﬁ-thé
mill, pius‘or minus an‘adjustment‘for the Sgggy,conﬁénﬁ, determined/ﬁhéﬁ
fhe‘caneﬁis-processéd; 'Thus, the ayeﬁues t6waTd:ing?éaéédwﬁettincgmeéﬂfor'~




I4

-28-"

the producer ére increases in the eééﬁqmic effiéiency of production,
egonomic increases-in‘sugar yileld per ton of éane, or yield 6f éane per'.~
hectafe, or some combination of these. Yields per hectare aré,not highlyk
variable for‘any given field within a cane plantation, under the‘standard
pro@uction practices. With input variables that are lérgel& under the con-
trol of the producer, and a unit priée that is fixed fy long-term bontracf;
expected gross income per hectare is relatively sfable for_large‘producérs
over several years.

The third class of agriculturél producers is called "minifundia." = -

n

This word means "small land-holding, and is no more precisely -defined than
are the latifundia at the opposite extreme of the,landaholding'scale. The.
_ minifuﬁdia with which this thesis is concerned are those thaf,bccuf in the
Flat part of the Cauca valiey. ‘These~very'small farms are‘scatﬁgred_widely
throughout the valley, with;concentrations in.a'feﬁ areasidue:to_éome for-..
gétten historicalievent an& with vefy few or nohewin other areas- where -
large sugarcané~plantations might occupy 12,000 or. more héétares in a‘block; :
Tand use on the minifundia is chéracterized by_a lafge'number.of.crqp
and livestock ehtérpfises, some of which are complgmentary apd some of
wﬂich are competitive for labor and other resources. ‘The author has
visitedva numﬁer 6f minifundia“on ﬁhidh.the_totaLFlahd area'afaiiable was,
three hectares or less, andvén which‘there were as many as.ten'éfoﬁ entef} |
prises and three of poultry ana livestoqk, each on.ap‘exceedingiy'small
scale. One nérmally‘finds:a'small area in corn, é.gfové‘éf plantain, soﬁe ;'
citrus and cher‘fruif treeé,‘coffeevénd épéoa interplanted‘under the;plan—

tain, random stalks of.sugarcane, perhaps tobacco, tomatoes, a' small.field- -
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of nanioc (for human consumption, not staren), plus other bits of tnis.and
that"crof.

‘One might find a flock.of half-wild’chickens, a plg or two, and per-
haps a cow, ox, or burro.. One can make sense of this organlzatlon as an’
economic proflt max1mlzlng model with constralnts The corn is grown in
'two Crops a year becauee it is. a staple in the family diet, and there are
not storage facilities that will maintain‘eorn.for'more than three or'fonr
months in.an edible condition; The plantain; suéarcane;:andrmanioc are' |
also staples in the family diet, and are-produced for‘faﬁily'consumption.-‘
The coffee and cocoa require shade, and tlantain.is admirably suited for
this purpose. The valley is too low . for good quality coffee and too-hign
for good quality cocoa, but these crops yield‘a.certain, even though low,
-cash ineome. Coffee and cocoa provide for the .cash required to buy sugar,

" salt, hand tools, clothes, and other.items that the_farmeracannot prOdnee
for-himself, The‘small areas of tomato, greenipepper, Cabbage,tor other
intensive produots are purely Speculative. The farmer inrests a minimum.of '
cash in seed, the other 1nputs being unpald famlly labor and some 1mputed
opportunlty rate of return to the land in.an alternatlve use | If the_yleldsy
or prices of the ‘speculative crops are hlgh, the producer*mlght get a sub-
'stantial increase in his income stream that.half of the year;' If.yields or
prices are. poor, the farmer has lost only a very: small cash 1nvestment

A number of mlnlfundla in the northern part of the Cauca valley wére
included . in a report published by J. F. Montoya and others in 1962 The‘_
report concluded that a major effort would be reqnlred to redlstrlbute land

from larger holdings to the mlnlfundla,,andzthat thls-eifortwmust;1nelude_-'
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irrigation and drainage works, the provision of supervised‘credit,‘and
technical advice on both the production and marketing of agricuitural
productszl}/ The land, labor, and money‘capitel available to the minifund-.
istas are all‘severely limited under present conditions, and they wili:con-
tinue in a subsistence mode of‘production'until those conditions are -
changed,

The model that would seem to fit ‘the minifundi‘a would need o in-
clude both economic maximizing’and survival-satisfying criteria. ‘But
under present conditions, there is always doubt that the short-run survival
requirements of the family will e met, and‘it is not very meaningful to
talk about solutions that try to maximize the very small quantity of net
cash farm income beyond the survival threshold

The fourth class of agricultural producers is that called ”commer-v
cial." These are the producers who are larger in land ares than the mini--
fundias, and substantially smalier than the latifundias. - They may be |
engaged primariiy in'dairying, or in the production of cash'crops such ésa,
cotton, corn, soybeans rice, or tobacco L A significant mlnorlty of these
operatlons is carried out on rented land .compared o the low 1nc1dence of:"
renting for the other classes of,operators. ‘The commerclal producers tend
. to operate with some machinery, “Rice producers are completely mechanlzed -
cotton producers are mechanized up to the: harvestlng operatlon and corn
producers:eXhibit-varying degrees of mechanization up to harvest.; Cotton.

and corn are still harvested entirely by hand.. Most'of'the labor'in the .

- ll/ Anallsls Economlco de LO9 Fincas en el Area del Proyecto
Roldanillo - Ia Union - Toro, 1961-1962. Corpora01on Autonoma’ Reglonal del
Tauca, Cali, Colombia: Diciembre 1962, pp 68 102, : ‘
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production procese is hired for cash wages, and there are relatlvely larée‘
cash outlays for such productlon 1nputs as seed 1nsect‘andAdlsease sprays,
machinery operation and maintenance, and transportation‘of the produet.frem
field to the first step in the marketing channel.

The commerecial producers-are engegea primerily in a merket; rather
than a subsistence oriented o@eration. These markst eriented operations
might be represented in the aggregete by standard ecenohic opﬁimizing_
models, having maxihum net farm income per crep;,as an ebjective fﬁncﬁion:
Many of the commercial farmers are still producing under eenditions of in-
creasing returns that are associated with Stage I ef.the normai productieh"
process. This wohld indicate that significant returns weqld result from
increasing the use1of fertilizers, maehihery, supplemental.irrigation, an&-
other technical preduetion components. Some of the more successful farmers _
are apparently produc1ng under condltlons of’ dlmlnlshlng returns assoc1ated _
with Stage II. These are the farming.operatiens that it most readily into
standard economicvenalyses, and the.ohes Withzwhichlﬁechnical consuifehts .
are most prone to work. |

- There may be some satlsflclng goale sought by these commerc1al pro-
ducers Certainly land ownershlp is one such goal and one “to which very
few Co;omblans are totally immune. Others may lead to purchase of machlnery
or highiy bred dairy cattle, Where,these‘inveetments.are’hot.justifiedfoh‘f
purely economic'arguments But this is probably no more - serious forr normal
maximizing models in the Cauca valley than it Would be in 51m11ar 51£ua--

tions in the agrlculture of the Unlted‘StateS¢~
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| Because of the relatively great importanée of‘séfisficing'goals the
two' categories that have béen.calied "latifundia, beef cattle," and "mini- -
fundia;" must be eliminated ffqm this'theéis. One mighﬁ.argue.that the
former category inclﬁdes a large proportion of the politically and econom-
iéally important citizgné, as wéll as a iérge propbrtidﬁ of.the-lahd |
resource. One might also argue that the latter cgtegory'includés péqple
who need relatively more economic and technical‘assistance than’ do pro-.
ducers in the other catégories. The fact is‘ﬁhat'it haé been difficult to-
interest the latifundistas producing beef cattle, in economiC‘develop;z“
ment- of their agricultural resources. .Coﬁversely,rfhetminifﬁhdiétas are |
signally lacking in land and money, if not in:managerial'ability.' Withouti
these, one cannot effect much of significance in thé”econqmiC'developmentu‘

of agricultural production..

Agricultural Credit
| Credit for agricultural producers is often conSidered %o-be_a panacéa.
by which underdéVel&ped agricultural économies douidbe.impréved;'lIé is )
certainly one of the relevant variables in any qonsideration:bf the milieﬁ,rj
of an underdeveloped‘econom§. This thesis is not ésﬁeéialiyfébncérhed with"
the rolé:that‘agricultural crédit might play in the_rationalizing of'agri;ii
cultural production in the Cauca valléy., Butfthe‘availabilityréf cfgdit:
affects the currenf sﬁa£us-of agricultural prbducti&ﬁ; and Wéuli;be impor-- -
tant‘in any consideration of chanées:from ﬁhis.status. It is discussed
below only as a part of the setting of thegprdblgm for;fhe'thesig.
Agricultural credit is avaiiablé frém é.vériet& of‘public,.qpaéi-"

. public, and private institutions, and from some individuals. Some of. the.
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credit 1nst1tutlons are spec:allzed w1th respect to the type or term of
-'agrlcultural loans that they will make, and some are spe01allzed,w1th
respect to the type of producer to whom credit'is supplied

Commer01al banks are requlred by law to 1nclude agrlcultural credlt
in their loan portfollos These loans are. usually for a crop season. or a
year, and are concentrated in the area of production credit. The banks are
_'selective with respect to the high crediturating:required-of bOrrowers;‘but-._
will make loans to a wide'variety of ”qualified” agricultural producers;

The Banco Cafetero lends only to coffee growers but_tries;tofsatisfy
all of the credit rneeds of this producer group - The Caja de Credlto
Agrario is a publlc institution that supplies the full range of credit: +to
its agricultural producer customers.  Bubt it operates under. the handlcap of
a very low ma.ximum loan limit to‘any individual borrower, and so is a -
credit source of limlted_use to commercial'and large-scale producers;

The maximum term of customar& mOrtgage loans:is ten'years;ta-very'-
‘ short time in which to achieve full.eguity-in the land resource , In l96h
the national land reform. agency was organlzlng 1ts mortgage credlt ‘for
settlers on land reform progects for longer repayment perlods Tt 1s' :l‘
expected that.other‘mortgage_lenders Wlll<also adJjust to somewhat'longer“
terms._ | | | | | | | |

Interest rates‘are highly variablel'betWeen“a lower'llmit_of fourlper; '
cent per year and an upper one of flve percent‘perfmonth;‘ As.a,general.n‘
rule, intereStSrates lncrease inZ??Oportion-to“tne terntofﬁthe-loan,' |
Areflecting the expectation of lenders that inflatdon,or‘devaluation are

. both highly probable and:temporally close at hand. - Someucreditﬂprograms,u
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such as that of the Banco Cafetero de51gned to encourage reseadlng with im-
proved coffee varletles are ‘carried at interest rgtes that constitute a |
governmental subsidy. One might also.generalize that interest rates
charged by private institutions exceed those of public banks -for sunllar
terms and purposes,'and that thls is also a modest govermmental subsidy to
the agricultural sector. There is an unknowm ‘volume of credit granted by
Processors, diétribﬁtors, and suppliexs‘of‘agficultural‘producfsé and these
tend to carry the highest rates_of interest. Some governmental’credit.pro—
grams have been initiated specifically to atback the high rates charéed by.‘
such noninstitutional sources.12/ - |

ferhaps one.of the more serious limiﬁations;on credit use by agricul-
tural producers, is that of the general attitude toward ciedit_that‘pre;r
vails throughout the society.A The low-income majo%iﬁy of the‘popﬁlation
has never used enough credit to devélop any sophisﬁication with respect-to 
terms, interest rates, and the dbligafion.té repay -the creditor. At theﬁn"
other end of thé scaie, the latifundistas uée-credif more or léSs-regulafiy
for their production operations, and it is‘granﬁed tp.thém as a favﬁr by a.
friendly banker. Government loans are ndtdrioﬁsly &low of collection, the
preva}liﬁg concept being that thése are'réélly disguised grants, and afé 
not intended to be péid back. .Work is vexry much heedéd;‘aﬁd.has;alfeady'f
been‘startea; to teach the potential users.df'éredit the éttitudéé that‘éfe.

commonly presumed by lenders in Burope and_North America,.

12/ The data and descrlptlons in this dlscu581on were taken.from: _
Bernardo A. Diaz. FE1 Credito Agropecuario en Colombla 'Unlver31dad del
valle, Cali: November 196_*(m1meographed) : :




Chapter II: Hypothesis and Methodology

The first chapter discussed scme of fhe relevantHbackéround.matérial
relating to the climate and soil;-of the Cauca valley of Colombia;'and t§:
some of the institutional ahd_organizatioﬁal charactefistics-affectihg -
agricultural production. - This.chapfer establishes én hyﬁé%ﬁesis about agri-
cultural production, and diséusses sources of data and analytical.tech-
nigues by which the subject matter of the hypoth s s can bé eStablished
and tested. -

An Hypothesis -

The hypothesis that will be tested in this thesis is that agricul-
tural production resources are.now optimally allocated by the producers in .
 the Cauca wvalley. . Thé criteriqh for optimality that will e applied is  =
that of the net return generated by the reséurce mix. Inlgeneral.fhis‘ﬁiil
be expressed as the net return to an enterpfise. ﬂ

Agricultural production(resources sa#iéfy‘theioptimality critérion;f'
when ﬁhéy cannot be recombined with alresulﬁiﬁg.fnCreaSe.in‘ﬁet income.

The hypothesis does not refer to net. farm:income fof:"whoied farms, but

- only for- separable égricultural production éﬁterpriées; Thiéﬂis ﬁééessary
because most of the data ére avaiiablé én anhenterpriée 5ésis, anﬁ*#efY,V
_iittlé are available for whole farms. | |

The population to which the hypothesig;;efers mustiﬁe-furthef“ref '
stricted to those énterpriées:on,farms er ﬁﬂiéh thé'nét pefﬁﬁn criteﬁionf:
is applicable.. Thus, the population will not iﬁCludé‘eﬁterﬁrises on mini=~
fundias. As was discussed in the prévious.chapfer,.fhe oberators of thése

farms are only partly described by this ecoﬁomic goal,.andfinclusion;dfnj
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satisficing goals'is not easily quantifiébie in»the same terﬁs as net in.
come. The category of."latifuhdia, beef Caﬁtle;ﬁ Wasjaisp,diSmisséa frqﬁ
consideration in the previoué chapter, for sﬁnilar reasoné} The data Qn' -'
beef cattle that appear in succeeding‘éhaptefg afe from 1aréeiscalé
extensive pasture»operations, but they afe not of'sufficient scale as to-bén
latifundia. “ - e
A Procedure
‘The hypothesis of this thesis, as stated above,.is a_g"eneraj_.pn_e', o
untestable in Fhaﬁ form,-so itfis necessary . to supplyfdaﬁa;aS'sﬁbjectﬂ :
matﬁef.‘ These data will be in the form of estimates of net'rethfns to
various enﬁerprisés on farms in thé Cauca Vailey;: They'aré-tabulated.aé
enterprise budgets in'the following chapter of this thesis;' The gener§l 
h&pothesis may be made more specific; and feétdble; by inserting the appfé;'
priate net returns figure for a given land use. Thus, a specific hypothesis
- would bé of the form: .
"The net enﬁerprisé return of X pesos per heéﬁafe;fbr;corﬁ 
produceré in the Cauca valley cannot be. increased by:aﬁy
.recombinaﬁion‘éf the resources used in Qurrént co#n.‘ 
production.” |
When an hypofhesis is"estébliShed in sﬁéh é fbﬁm i% md& be teSté@ by
various means. Perhaps the most conclusive’ test would requlre that a
statistical productlon function be estlmated for the enterprlse ‘in questlon“
From -this, an input mix that would max1mlze ﬁet income could be computed

 and this maximum net income could be compared:ﬁo that‘glven in the

hypothegis.
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If the data available do nbt lend themselves te estiﬁationief a ste-‘_
tistical production function, the'speeific_hypothesis.might be tested 5y "
 other ﬁeans. Enterprise budgets using different input mixes could-Dbe cal{
culated and the resulting net incomes compared to that of the partlcular
hypothes1s The hypothesls may,be'reJected_lf ﬁhe net income computed from
the statistical production functions exceed that in thefhyéothesis. The |
hypothesis may be of questionable‘validity if ae enﬁerprise budgefeshows‘é-
net income above that ef the hypothesis. |

The femaindef of this chapter includes a'discussioﬁ_of the data
requlrements and the theoretlcal teehnlques by which data may be organlzed-
into enterprlse budgets and statistical production functions: ‘The discus~

sion is limited to those aspects of research methodology that arevappropri-

ate to the data and hypothesis of this thesis.

The Enterprise Model

The eﬁterprise model to be used in this thesis is of the‘usuél static
sort, i.e., it essumes timeless produetion‘ﬁrecesses;esingie-valuea expece
tations frem any given mix of inputs; no uneeftainty,-or'no random'element_f
in the system that is not expleined-in the production function; gné that
decisiong are ratioﬁel with respect to the economie critérion of net income
mexhﬁization.

A physical p?dducsion function can befexpressed'in‘the foilowing )
canonical forﬁ: |

Y=f(%, ..., X% / , X))

o g+l T ,
where Y is the output that depends on the actlons of ‘some varlable Anputs

in, through.Xg, W1th'other 1nputs Xg+laso_Xﬁ&be&ng;heldtepnstantfa#sgsven
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levels. The'nell-known law of diminishing_phynical returns‘has been
stated as follows: | -

"When one of a .group of production elements is increased in

proportidn to the others: (a) ‘The output per added unit ofv

the variable facfor tends to decline einher immediately or

- after an ininial stage of increasing returns; (b)ﬂtotal prq-.i

duction increases at first, but ultnmatelj declines asrthe_

excessive supply of the variable factor hampers the function- e

ing of the fixed factors."1h/
It is presumed to ne operative in the enterprise models for this thesis,
unless the data.ezplicitly_indicate otherwise. | |

Total physical product (TPP) in the above canonical function.iévthe
dependent varlable Y. Average phy81cal product (APP) is defined as ”tnaﬁh
portlon of total product produced: by the varlable input d1v1ded by the
amount of the variable 1nput used. ”15/ Marglnal physical product (MPP) of
a variable 1nput_rs deflned as, "the 1ncrem¢nt'1n total productlon"resdlt-:
ing from an inerement ‘i the varigble input. "16/ | |

The . "normal™ productlon functlon model to e used in this thes1s may
be categorlzed into three stages. Stage T is deflned as that part of the
function dn.which MPP is positive and.gréaner'than ARP. Stage IT ;s de-~

fined as that part of the function in which MPP is. positive, less than APP,

lh/ John A. Hopkins. Elements of, Farm Management. Prentlce-Hall
Inc., New York: 1947, p. 155. ' '
, 15/ Lawrence. A. Bradford and Glenn L. Johnson Farm Management
Analy81s John Wiley & Somns, Inc , New York: 1962 p llh '
16/ Loc. cit.




and decreasing. Stage ITT is that part of the functien in wh'_ich PP is
uegative. If it pays to produce an& of Y at‘all, it'pays to produce at
least to the quantity defined at the lower tound of Stage II. -Since
throughout the range of Stage I, MPP of eny’giveu‘variable input is"always " -
greater'than itS‘APP; it pays to use more.to thatdvariatle lnput.' Simi-
- larly, it never pays to produce at an& level beyond the upper bound of
‘Stage II, slnce any increment of an input X, always reduce TPP belowtits-;
previous level while cost is increased by the‘edditional inputiused,
Therefore, -one may eliminate consideration of input. levels in.either Stage .
T or TIIT since one is always better off in Stage II. Staée'II is called
the area of tatioﬁal economic production.

Given a production function of the ebove canonical form, one can
graph total, average, and marginal physical products. The ptocedurefreé_ S
‘quires that yafious levels of inputs Xl,,..,Xé'be;substituted:into the
equation, which is then solved for the output Y at‘each level of each veri-;
able input, The APP curves may be plotted by carrylng out the slmple d1v1—-
sion of product produced by the quantlty of “each 1nput used at each
calculated point. Since the MPP curve is the rate of'change=in the TPP for -

given levels'of'inputs Xl, . X the curves may be plotted by taklng the e

rhg s
.flrst derlvatlves of the functicn of Y with respect to Xl’ ,Xé»at’selegtedd
points, and-transferring these values to the.graph. ExaminatiOn bf thelre;
sulting sets of curves will 1nd1cate the levels of “the varlable ‘input

Xl Xé where the bounds of Stage - 1T are- deflned

In order to specify the level of the varlable inputs that max1m17e net

returns, one must multiply the produet. ¥ by 1ts prlce and tbe varlable
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inputs Xi,...;Xé by their priceé. Such‘a scalar transform does ﬁot afféctx
the relationships betwéep the variables, nor-between the_piotted curves.
The TPP curve then becomes tétal value product-(TVP); the APP cUrvé béc§més-
average value product (AVP), and first derivatives of the TVP -curve becqme‘
marginal value product (MVP). A line drawh'éarallel té the X axis, at a
height of the price of one unit of the product‘i, is called the marginal
factor cost (MFC) line for that input, where MEC is the'amount added to IC. '
from using one more unit of an input. The;modél assumes that perfect com;:.
petition obtains, and therefore that the quantity of any input X used in
the production'frocess does not affect the price paid for it; and that the
quantity of output ¥ will be-sold in the market at a:cpnstant priéé regard-
'less of the volume produced. .

The point at which MfC intersects MVP is thé'péiﬁt»at which the value
of the sinéle increment ofioutput Y is just~equal'fo the cost of_fhe iﬁcréa:
ments of the inputs Xl,...;Xg thqt were rgquifed in‘ité_produCtiQh;_‘Thig .
point gives the quantity‘éf‘inputs Xl,;..;Xé'to be‘used,‘sgch thatjnet'
returns are maximized.. V | | |

Bﬁt gfaphical solutions are-both‘cumpgrSOme_andln0£'highlyfaccuraté;~.:.
,Oﬁé cdn achieve a more accurate fesult more easily, by_substituting caléu;ﬂ
lus for graphs. ZKXnowing that the optimum level éf inputs is defiﬂed as ';
that- level where MFC is equal fo‘MVP, one caﬁ'put thiS'relafipn‘iﬁtO‘a
formula and solve for the prop;r values of fhe‘variéble inputs. ‘Since the -
'MVP is the first derivative of the function Y_with respect to{éach'variap}e )
input, one need only‘séﬁ fhis derivative equal fo‘MFC §nd §oiveuthé equa-

tions for the .optimal.guantity of each such input to be used, anﬁ‘the~
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quantity of the output Y that Wdil résult‘fromjihis prodﬁcoion
process. . | |

In the usual case, there will be more than ‘one varlable input in: the
_productlon process as the X to X in the canonlcal form glven above. fIn
this case, one must set the partlal derlvatlve of the functlon Y with
- respect to the input variable X-'(where i ranges from l to g), eqpal to the
pfice of the input_Xi. There will be exactly as many partlal derlvatlve l
equations es there are variable 1nputs in the productlon functlonl' The
values of the X;'s must then be substltuted 1nto the original productlon
function, and. the level of output Y. calculated

This procedure is illustrated by a hypothetical- producﬁlon functloﬁ‘

Y=bx, + .3Xl- + 6%y = .8X2 + ¥ - .2g32 + 3%+ 2X5f5

where Y is the product say corn; the variables Xi, X5 s and X3 might e

labor, seed and other expenses; and the 1nputs Xﬁ and X5 are- land and irri-

gation water held constant. The flrst partial derlvatlves of the . functlon

with respect o the varlable 1nputs are:

Bl

4 / dhxi - '6Xl'

dY[dg
dY/d%=55wu3

'Slnce the second partlal derivatives of these varlables are all negatlve it

1
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is certaln that the solutlon of the original productlon functlon Wlll repre-
sent a maximum.of net income. If-the;prlces for the three varlablealnputs

are 2, 3, and 2 pesds fespectively,,ﬁhe optimal:economicfemounts‘of:theée




~Lon .
inputs to use are calculated as;
Li'.’-' .6Xl = . 2

X = 3.33

6 - 1L6Xé = 3 )
X2 = 1.88
5 - .)-I-X3 = 2
X3 = T.5

The quantity of the product that will reSulﬁ from uéing:the above quanti-
ties of variable inputs, under the rela.tionship;; given by the production
function is estimated as follows: | . _

Y=k (3.33) - -3:3.39)° + 6(1.88) - .8(1.88)2 + 5(T.5) -

2(T7.5)% + 3 + 2 .

Y = Lo.7
Thus, under thef‘abové assuméd érbduction function; h9:T ﬁnitgﬂof.corn will ~
be prodﬁced from a combination of 3.33 units offlébof?nl.88‘ﬁnits'of seed,
7.5 units of other expensés, 3 units of land, and 2:unit§ of iprigation
water.l | ‘

The net return under this production system can be.calculéted as the
value of the corn produced, iess_ﬁhé coSts of'the‘inputéjuse& iﬁ:the pré-
duction process. Thé unit costs of-the‘vafiable‘inputs,wére'givenjaﬁo§e:as,_"
2, 3, and 2 pesos for Xp, Xp, and Xs,-respeqtively.: If £he‘unit price 5f N
the product ié 2 pesos, and the unit‘costé.ofvthe'constént‘ihputé éré Sﬂforz_
land and 1 for irrigation water, then the net return (7?) is:

11 = 1(2y) - (% (Pg1) + % -(P}‘{g)'- + Xy (Bygy) + %, (Py) + Xs"-('sz') )

= 49.7 (2) - (3.33 (2) = 1.8 (3) =755 (2) = 37(5) =2 (1)
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'99.k - 4.3

41' ‘55.l-peses
- This 1s the maximum net‘return given the production'relationships as sfated*
in the producticn fnnction, and the prices of the.inputs‘and the product.
If the production relationships change due.ro the inbrd&uction'of:highérnﬁ
yielding seed, for insnance, then one must cemﬁute a new brodnction func; :‘
tion before an optimum can be calculated. If the price; of any of the
inputs (or of the output) change, then the ebeve,selution will noelonger'
necessarily maximize net return. The calculations‘musnibe‘repeated through
all of the above steps in order to find the new opnimum input combination,
the new output level,.an& the new net return-that'Wouldlrésult‘frem”the
" production process.

Statistical Estimates of Production Functions

The discussion of the preceding paregraphs indieatee the‘reletive eaee 
with which one can estimete optimum input miies, and'the.associated level of
net income, from a production function. jThe more diffidult part'ef"the uv
analyst's job is to find production functions for the various land:uses pf'f
the Cauca valley. Since these are not already computed‘ statistical:esti; ;:
mates of the factor~product type must be sought as the ba51s for further
economic analysis. French among others, is of the oplnlon that the method
of leastusquares regression is most adequate. for statlsﬁlcal estlmates of" .

onfarm factor~product type functlons lT/ If ‘as Heady - and Dlllon state),

17/ Burten L. Fremch., "Simultaneous Economic Relationships-and
‘Derivation of the Production,” in Heady, Johnson, and Hardin, Resoutrce.
Product1v1ty, Returns to Scale, and Faim Slze Iowa State College Press

" -Ames-: 1956 D. LOL. - ‘
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-WAn infinite number of functional forms are possible in producti%ity
studies," 18/ then one of the pfiﬁcipal requirements, before one ﬁay‘fif-
functions; is to select the form or forms,ﬁost‘appropriate to the date‘at
hand. There seems to be no unlque way of dec1d1ng on the functional form‘
to be used One must select the form on the basis of the data avallable .
the legical situation, and the prospects for gettlng the_numer;cal compq—
tations performed. When a statietical estimate‘has been made, dﬁe may theﬁ,
perform statistical tests to estimate the reliability of the_fit;

In the present case, there was no pessibility of gathering data,
specifically for production function anelysis‘in“fhe'dauea valley, and -
little chance thaf numerical computetiene could be carried eut for any
functienal forms other than those requiring a first or seeondfdegree po;yu
nomial. Thﬁs, the two forms of production funcfioﬁs thet'were-cdnsidered
in this thesis were the second degree polynomial‘and the Coﬁb»Doqglas-
(fitted as a first degree polynomial , the data being‘read in logarithmie
form). | ” :

The canonical form of a quadratie (eecondedegree.polynomial}, equiVa-
tion is: | | |

. . . 2 -
_. Y =a + lel + bpXs - b3Xi‘ + X" + p5Xi32 +e :
where Y is the product, Xj and X, are variable ‘inputs, the b's. are the
coefficients-te be estimated, a is a eonstant-teﬁmi aﬁd,e-is the erfor.téTmJ
In this form, the p;oduction surface wili;be_a-hyperbola:ﬁith its apex at-

the point of maximum TPP, defining~the.upper hound of Stage IT of this . '

18/ Earl O. Heady, and, John L, Dlllon Agrlcultural Productlon Func-
~bions, Icma State College Press, Ameu, 1961 P 73 EDEY
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production process. MPP will decline over the entifexraﬁge of the function,
and will become zero where the total product is at a maximum. This point
" is given by the formula: .

IPP; = Sbiébl3-l for each varlable 1nput Xi,
according to Heady and Dillon. 19/ The MPP in thls form of the quadratic
functlon must also be a hyperbola, with intercepts along the input axes,
and a surface thet declines by a coﬁstant‘absolute amount with increases in
the quantities.of the inputs. This must be so since the eecond defivatives_
of the functions with respect to either.input is a eonstant.

If”one were to assume that the squared terms in the-above canonical :
form of the function were preceded by. p081t1ve rather than negatlve 31gns
then MPP would be increasing rather than decreasing. There would be no
maximum TPP and the only solution to the question of‘optlmum‘lnput quan-
tities would be to use an infinite amount.

Some of the enterprises on minifundia in‘the éauca Veiiey are very. -
likely still in Stage I, elong with a sample‘ef the‘other‘agrieultural .
production operationS'oﬁ larger scales. One‘knows'-infuitively,‘ﬁhat these
operators badly need to increase the scalé of thelr 1nputs ‘Fittiﬁé a
qpadratlc production function to data taken from present operatlons Will"
not allow one to estimate how much of an increase is eeonom;cally optﬁmﬁnej'
A Suggested‘aﬁproaeh to this prdblemjwould"seemetO‘be,toifit a‘predﬁetion
function‘ﬁo those enterprises already ih’SeegeeiI5 ﬁo.calculete'ecenemically

optimum levels of inputs from the fupction,.andnfhen‘tO'suggest.thet;all -

19/ Earl 0. Heady, and Jobn L. Dillon, op. :¢d., P:-T8:.
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| producers in Stage I bring the scale of thelr 1nputs up to.that suggested
for Stage II. optlma

‘The problem of .using ouiy.deta already-available froﬁ:other fieldf' 
studies is that they may notuprovide a sufficieht number of observatious
over the full range of the function. If this is the case, then ome will:
‘get'a:statistical estimate that is biased toward the'heavily’representeé
area, and/or subject to error if extrapolated touerd the iightly repre-
sented areas of data. A second problem isvthat there ma&'uot be.data‘fOr‘
" all of the relevant variables in all of the fleld data avallable ‘There is
as. yet nothing approaching a "productlon process standard" for the prlncl-
pal land uses in the Cauca valley. Fertilizer inputs, for”examplef ought -
loglcally to be included in productlon functlons for the cultlvated crops
But when one examines the available field data one finds ‘so few that in-
. clude any sort of fertilizer input that one is forceditoceliminate this as
an independent variable. The uet*result.is thet:one_muStfdefine”e veriable'
in which one-attempts to‘aggregate:a misce;ien& of inputs,1not normdilyo |
distributed in the population, or else to place e.heaVy‘turden ou ”e,ﬁ the .
error'teru‘in'the_canonical form . of the'functionm»

Tﬁe canouical for@ of the Cobb-Dougiasﬂfuuction-is:t

‘Y=ale X2°X3d e |

Where Y 1s the output the X 'S are varlable 1nputs and{theﬂb -c ;.7fs:‘
lare the. coeff1c1ents to be estlmated by regress1on ThlS functlon allows _;

either 1ncrea51ng, constant or decrea51ng marglnal product1v1ty for the’
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" variable inputs, but only one of these, not any combination.20/ Thﬁs, like
the quadratic function discussed above, the function may give resultslthat
include a hidden bias, if, in fact; the‘obServations used to estimate the:_t
function have been drawn from productien situations that are in beth Stages.
I and IT of the nermal pfeduction precess; The TPP‘eutVe that may be esti- .
mated from the use of a Cdbb-Doﬁglas type of function,.is asymptotic-to
some maximum levei oftthe outputsigl/ Thus, the upper bound of Stage.IIf
mey only be approximated, but this approximation'may be maae'closely enoughrqt,
for practical purposes. - .

One further point that applies to both the Qﬁadrdtie_and the‘Cdﬁb-
Douglas forms of treduction functioﬁ estimates;.eoneerns'the problems of
classifying the inputs. Johnson suggests that good complements be’ grouped
together, and good substltutes be grouped together in deflnlng productlon f
1nputs.§§/ Quintana g;/ found that this sort of grouping of man—labor with
animal power into one-variable, leadhto a statistically better fit,bf a -
production fusction for cern,tthen was obtained with the»twb inéuts'as
independent and separete veriables.';The apbarent teeson was -that enimal
power 1s always accompenied by human labor,'butﬁhot viee-vefsa. This

should be dene with caution, lest the'researcher try to group. two inputs

20/ Farl O. Heady. "Technlcal Cons1deratlops in Estlmatlng Produc-
tion Functions," in Heady, Johnson, and Hardin, - Op.- cit c1t ;'p. 1l:

21/ Heady and Dillon. Op. oit, , p. T6. T :

22/ Glenn L. Johnson. TClassification and.Accoantlnv Prdblems in
Fitting Production Functions to Farm Record and Survey Data " in Heady,
Johnson, and Hardin. Op. cit. , P. 90.. . :

23/ Enilio U. Quintana. Resource Product1v1ty Estlmates for Flve

Types of Phlllpplne Farms, University Microfilms Inc. Ann.Arbor

- "Micéhigan: 1960. P. 63. (Mlcrof1+medsPh D. Thesls)
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that are good_substitutes in the physical production‘process5 buf that aré
not‘precisely.substitutable,in'econqmic terms. As an example, Johnson_§§/ 
suggeéts'the gfouping of family, hired, and. operator labor into one input-
variab;e; With cértain enterprises such as corn‘or cotton in ﬁhe Cauca
valley, most of the 1abof'inpuﬁ.may be frém family or 6pera£or ldbor, 5r
frém hired labor that haé the same opportunity cbst., But the’iabér hiredvm
for the harvesting operation is eithér of a different qualify, or is hired
at a critical time (e.g. when operator and family"lébor are most limiting),
and may have an actual cost iﬁ excess of-labqf‘from‘any sourée‘aﬁ,other" |
stages of the prodiuction proceés. If‘fhese iﬁputS‘ére substitutable only -
over a narroy ranée, then they must be.eﬁtered.intosﬁhe proauction.function
as independent variafles in order that the estimate df theif‘réspeqtive |
mafginal productivities may accurately be caiculated, and the optimum
quantities of the two inputs be estimated, for optimum'netfiﬁcome to result.

Enterprise Budgets

The technique of enterprise budgeting has beénhused in numgréuS‘
instances, over seVeral'deéadeé, by’farm productiqh;gesearchgrs in the
Uni#ed States..'Tﬁe final reéﬁit‘of an enterprise‘bﬁdgef cén‘be_a}mOéf‘any
qaﬁum that is deéired by the researcﬁer, but is mosﬁ frequently some form ﬂ
6f néﬁvincome.. In this usual form’.dp entefprisé 5uéget‘i$fa éﬁmﬁation of:.
the e#pected gross value’prodﬁct, ieSs the éuﬁ.&f fhéfcbgﬁé.bf the inputs

used in the production process.gg/ In applied farm mansgement, these dasta, -

2/ Hady, Johnson,and Hardin. Op. eit., p. 9l. T
25/ Ilawrence A. Bradford, and Glenn L. Johnson. Farm Management
Analysis. John Wiley and Sons, Inc., New York: 1962, p. 329. = .
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are given by relevant production functions, and/or by a historical record =

of actual input-output datae for the enterprise being studied.

While the quadratic and Cobb—Douglas_functions‘diseussed above esti- -

mate a "slice" of a production surface, enterprise budgets estimate one

point on such a surface. All inputs are fixed at given levels,.and a net:

return is calculated for these levels of thejinputs, the output, and prices.

- One cannot derive an‘estimate'of the‘marginal-returns‘torvarious inputs,
from a single enterprise budget. To_do so Wouid require a cemparison of
- the rate of change from a neighboring_point.onhthe'production surface) as.
leVels of-the input under study were-varied.' The budget gives oniyrone
point. If one is interested in estnmating the'marginal product of a given;
input, one may vary the 1nput quantlty in two otherwise 1dent1cal budgets
and estimate a rate of change in the gross product between the resultlng
two p01nts on the product surface If one has an enterprise budget'in
- which there are a number of variable- inputs to be studled this process can
e a long one. |

In research enterprlse budgetlng is often used to estimate modal
practlces for a glven enterprise, based on sample survey data. One may

- estimate the modal value for each studled 1nput separately, and then com-

bine these values in the enterprlse budget. It is comon to use if

necessary, dlfferent numbers of observatlons for different 1nputs and*one

is not requlred to eliminate all of the data of onme respondent who happens
not to be able to supply an observatdonvon‘one of the studled_varlables.
.Enterprise‘budgetingfis therefore a more efficient user ofpfieldﬁsurvey' .

“data. than are the.teehniques by which'statistieal production funetrbns‘are
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normally estiﬁated.-‘The resulting datum.is,‘of course, not ﬁearly s0 :
powerful a research'todl, as compared to a statisfically reliablé produc-
tion functian.- |

A further common use of the eﬁterprise budgeting-techniqﬁe is as a k
preliminary to more éophisticéted production functidn research. 'In an
area such as the Caucé valiey of Colombia, not enouéh‘is Inowvn of the
production processes for the‘vérioushlan@ uses, so:that ﬁhe-reéearcher can
be sure that any given functional fopm, or any given arfay of inputs,~wili‘
adequately describe the production surf#cé. One_may,Calqplate‘Some.enter-
prise budgets from field data'énd use these to probe for the most likely
array of input vafiables and producfion processes. . |

In this thesis, enterprise budgets were ‘calculated according to the .
fdllowing general model (Figure IV). |

The depreciation figure in each enﬁerpfise.bUAget.is taken from a
Specified source, and was g;thered in the first instance as a fésponsé_in
a field interview. - It is not calcu;atéd, but is based on the figure
furnished by the respondénﬁ. Interest on operating costs in'the enterprise -
budgets is estimated és‘h pércent‘per agnuﬁ of the total'%ariaﬁle‘caéh
costs reported by a‘given respondent. InteréSt paid-on production credit,t
if any, was not included in thiS‘estimaﬁé,;but is givén‘separéﬁély_in‘the -
1ist of cash cqsts; Interest on land, liVegtock, and méchineff"and‘equip}f-
ment, was estimated‘at 8‘perceﬁt per annum of the markét value of these
investméhts. Thesé~tﬁo imputed chargesiare'included:in‘nonéaéh‘éosﬁs,hand:-
are considered‘to-be-£he opportunity-raﬁes of return.to.their.féSpectiven

terms. and types of investments. TFor a more detailed treatmenﬁ‘of.the&".
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Figure;h: Form of Enterprise Budgets )

Budget i,'r—-:

3
?

Item

Amount

Lo

Gross Income %

Cash Costs .
' Contract labor
Seed

Total Cash Costs

Non-cash Costs:
Depreciation :
Interest on operating capital

Total Non-cash Costs

Total Costs
Net Cash Income::

Net Enterprise Income

*Yield, in kilograms/hectare

Source: .« . o .
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original criteria, the reader is referred to the thes1s of Ayora and
Morales, espec1ally pages -5 through 8.26/

The crop enterprises considered in this study require varying amounts
of time for each cropncycle. The variation is from three or four7month§
for soybeans, to'eighteen‘months.or mére for sugarcane. Siﬁcé it is cus-
tomary to produce no more than twg cultivated crops Qn‘ﬁhe same groqnd in

any calendar year, the budgets for the "annual" cultivated crops in this

thesis were adjusted to reflect costs and returns for a crop season of six -

months. _Permanen£ pasture -and sugarcane-were‘adjﬁsted té:rgflect;cOStS
and returns on an annual basis. The ébove budget form:was"modifiéd to fit
particular characteristics of the &érioﬁs enﬁerpriseg ﬁhen réquirea.. An |
example would be the partitioning of thg gross'feturns~for thé daify-f
enterprise to reflect cashifeturns from sales 6f milk and meat; and

inventory changes. oo
: ' i

“26/ Cesar Ayora and Hernman Morales. "Costos de Producc1on del. Malz

en el_vglle del Cauca." Universidad del Valle, Facultad de Ciencias.
' -Econemicas, Cali, Colombia: June 196L, (Unpubllshed bachelors thes&s)




Chapter IIT: . Qﬁantificatidn- of fhe'Hypothesis \

There are no éroduction functions already extant from which one‘ﬁighf
'estimate optimum ihpu@ quantities, and the resulting net»incomgs, for any
of the agricuitﬁral broduction enter?rises in the Cauca vaile& of Coldmbia;
The subject matter of the hypothesis ﬁasvbeen derived from a series of’
enterprise budgets as first approximsations of the sta?us quo:relativewtq'
the‘important land usés in this area. This chaptef presénts énd:discusses
these budgets. | .‘

For discussion purposeﬁ, the budgétg are divided into thé‘followiné

three categories of land use: permanent crops, cultivated crbps, and

permanent pasture. The budgets inelude all of_those‘ehterprisés for whiCh 
data, ﬁere available, All of the current ﬁajor.iand uses are.included, but
there are many others of almiﬁor sort about.which féo-iittle is_known fé
provide even an enterprise budggt. Some of these are intensi&é crops ‘such
as table grapes and vegeta%les, and someiaré eXtéﬁéngrCrOPS'suCh‘as.sesaﬁe 3
. and grain sorghuﬁ;~ These and othér potentially"profifable 1@5& uses néed
to be studied and the résults includedvin,any planning models that aim
toward a rational allocation of the agriculturél production resources of':;”
the valley. This must be left to a sucqeedipg‘reSeéféh effort.

Permanent Crops

The permanent crops under consideration here aré'sugarcané, cocoa,;and"
plantain. Oranges, grapes, sisal, pineapple, and‘cbffée are other permayent
crops found in the Cauca valley. Some of'theseuarejprqmising:for commercial

production as specialty crops, and some are probably dbomed~to:be eliminated

by the competition of other, more profitable, land uses.
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-The coffee‘grown_in the flat part of the'Caﬁca valléi is both_ioﬁer
yielding and of a lowef quality than that grown in the-ﬁigher‘producing
areas.nearby. Coffee probably will be‘eliminated‘as the miﬁifundistas in.
the yalley become more a vart Of‘the money economy, and more sophisticated -
with respect to income-optimai enterprises. There;ére a nu@ﬁer of ﬁro-
ducers of table grapes in the valley, and this land use appears to be
profitable. But there are no daﬁa available on which enferfriséﬂbudgets.
could be calculated. Citrus fruits are found widely in the valley, but
only rarely on a scale that could bé callgd "COmmercial.ﬁi Hortiqulturai
experts aré of the opinion that citrué c§uld become an impoftant land use,
if it could be produced, processed, and marketed'doméstically or-on the
-World export markets at competitive prices.: But there are no data ﬁhaﬁ ére
sufficient to estimate proauction costs and returné, nor.are data aﬁailablé
on processing and;marketing costs and margins. So the egdnomic.prosfects
- for citrus must be left for some later study.

| | Sugarcane

The Cauca valley of Colombia is one -of few locaﬁiqné‘in_the world
-wﬁere'sugarcéne grows and may be harvested the yeéf.aréuna.. Thé‘sugarqane
grown in the valley is processed into the‘two rather distinct products'of-
réfingd sugar and panella. The:fgrmer'is;proéesééd,througﬁ a more;or;less
: stanéard centrifugal refining.proéess in relatively 1arge.indﬁstrial'
plantéi Panella is a crude sugar pbtained'by paSsihg_the*juicé of thefcéﬁei
fhrpugh-a series of kettles, vhere wafer‘is boiled off and iﬁpuritieé-are
skimmed from the surface. The result is‘gfmoldedﬂcéke somewhatlresembliﬁg-

brovm.-sugar, the -color indicating the degree of purity. Panella wills-are’
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located throughout the Cauca valley and elsewhere in Colombia. They are.
uniformly small private ventures that depend on the purchase of cane from
other growers in the locality to supplement that‘grown‘on lend‘owned by the_
panella mill itself. |

~ Consequently, sugarcane can be found in production'uuits of a’hectare
or two, on minifundia or small commercial farms,wfor sale to a local
penella mill. Cane cah also be found in production units of twelve thou-.-
sand hectares, produced by'a sugar refinery for its own use.. Between.these
extremes, sugarcane is grown‘on ihdividual farms, in fields,of 20 or 30 up
%o 200-300 hectares, the product of which‘uayibejsold to'e‘refinedesugeri
mill or to.a local panella mill, dependiné on whether the grouer has a'
contract with the sugar refinery, and on the reletive prices being.paid by
the two types of processors.gz/‘ |

The summary enterprise budgets:for sugercane were prepared from re-

sults of a sample survey of nine individual producers located in.the
vieinity of the Castilla sugar mill, in the'southern enduof‘the”Cauca
valley, and from the production records of-cehtral Castilla;" Practices'Vary
among fields on the mill-operated lands, and between 1nd1v1dual producers
An average practlce of all commerclal producers of cane 1ntended for the -

refinery, is %o plow and replant cane after every fifth cuttlng, with,

27/ The consumer price of reflned sugar is set by the Government
while That for panella is determined by supply and demand in the free mar—
ket. Thus, the price that operators of panella mills can pay.for cahe is N
sometimes -above the  long-term contract price paid by producers Of reflned
sugar. In such & situation, cane producers with delivery contracts to a-
refined sugar producer, sometlmes 31phon off part of thelr.crop. to the more
profitable panella outlet .
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Sugarcane.

Budget, Individual Growers

(pesos/ba. on twelve-month basis)

Item '"ls? end-5th V;iige,
Cutting Cuttings Cuttings
Gross Income #* 6,911.77 | 5,661.48 5,911.54
Cash Costs - )
Iabor 1,288.44 1,097.1k 1,135.40
Seed 520.32 . 31.22 129.0k
Herbicides - 70.80° 8k.92 82,10 ..
Fuel, oil, grease 69.8L4 B DT 22.88 -
Repairs 8h.2h 88.26 87.38 "
Hauling to mill 1,177.20 965.03 1,007.46
Income taxes’ 48.00 51.22 50.58
. Fertilizers _-— 229.27 183.42
Total Cash Costs 3,258.8k 2,558.10 2,698.26
Nonecash Costs - o _ -
Depreciation 142.68 152.18 - 150.28
Interest, operating capltal 132.36 130.87 131.17
Interest machinery 48.02 - 128.69 - 112.56 .
_ Interest land 1,248.72- | 1,332.00 - | 1,315.34 -
Total Noncash " Costs “1,571.78° | 1,7h3.7h 1,709.35 -
Total Costs h,830;6é, - b,301.8h L,h07.6L
Net Cash Income ' 3,652.93 | '3,103,38“' 3;2l3.28
Net Enterprise Income .2,081.15 |- 1,359.6&1 1,503.93."'
% Yield (tons/ha.) 105.09 86.08 789.88

Source:

del Valle,
pp. 36, 43, k6.

Gerado Garcia and Hernando Zuluags.
de Cana de Azucar en la Zona Aledana al IhgeniO‘Castllla
Facultad de Ciencias Fconomicas,.
(Unpublished Bachelor 's the51s)

-;”Gostos"dé'Produccion
Universidad
. Junio, 196k,

Cali, Colombla
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© Table VI- Sugarcane Budget, Castilla Sugar Mlll
(pesos/ha o Ewe1ve SmonEE basis)
1st 2nd-5th Average .
Ttem el nd-5 Five-
i Cutting Cutting§ Cutbings
Gross Income ¥ 6, 471,77 5,56k .1k 4;7#5.6T‘v
Cash Costs, L . S
Labor 1,716.99 © 806.0k 988.23 ~
Seed 573.20 62.50 164,64
Herbicides 111.07 - 49.58 61.88
Houling to mill '1,611.43 | "1,621.20 1,619.25 .
Fertilizers 10k.22 . -168.75 - 155.84
Total Cash Costs 4,116.91 | ..2,708.07 2,989.84
Noncash Costs o .
Interest, operating capital | = 154.80 101.82 112.42
o Tnterest, land 1,250.62 -1,333.33 1,316.79 -
" Total Noncash Costs - 1,405.42 ©1,435.15 -1,k29.21
Total Costs '5,502.33 | 4,153.22 4,1419.05
Net Cash Income 32,354.86 2,856.07 2,755383~‘
Net Enterpriée Income 9&9.4ﬁ . l;h20,92 1;326f62:,
% Yield (tons/ha.?) .98.%0: . 8L.60 87.36

Source: -Gerado Garcia and Hernando Zuluagd
‘de Cana de Azucar en la Zona Aledana al Ingenio Castllla "
del Valle, Facultad de Ciencias Economicas, Cali, Colombla
pp. 59, 60. (Unpublished Bacheloxs the31s)

SUniversidad - - -
Junlo 196k, . -

"Costos de Produccion f._
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replanting after each cuttlng restrlcted to thln spots in the fleld The
first cuttlng is made after about 18- months and the other four at about
lemonth 1ntervals giving a crop cycle of about six and one-half years

The two budgets for sugarcane are_not strictly compareble,-since the
Caetilla mill’budgetuis taken from one‘veryvlarge.cane productioﬁ enter-
prise,.while the other budget represents-a number of individuals‘on mﬁch
smallerrunits.' The sugar mill hires the land preparatlon and. plantlng
operation, and most of the other jobs requlrlng machlnery Henee,‘the
budget does not include items relating to machinery, and. does show"a‘higher‘Lj
amount for hired labor and for the haﬁlihg operation theo_does'the budget
for individual cane producers. There is~feason;to beliete that the data
gathered from the mill are more accurate than are those”gathered-from the
-individual produceré, simply. because thelﬁill'has‘a bookkeeping: systemn -
designed.to kee@ track of all expenses of.the field'p;oduction'diviEion.
None of the‘inditidual producers kept books ofzthe:quality“required for_a.‘.
tightly controlled industfial-producing operation. o |

The average enntel enterprise income for'tﬁezindlvidoal_pfo&ﬁeeref a
aﬁpears to te about lTT pesos pef hectare“greatet than‘tﬁe'samejfigure forwt
‘the mlll This difference could be eithef an over- or‘en'under;estimate'of
the real dlfferences between the two types of ‘cane produclng organizations.
A larger and broader sample , and more. rellable answers to quantltles'and ‘i_:
' coeté of lnputs Would allow ‘g more accutate comparlson of these o types-“

of cane producers.
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Gocoa, Pure Stand

The primary data from field survey-carried out in the northern parp.
of-the‘Ceuca valley provide only six dbservatioﬁe on which to‘pese a
budget for pure cocoa. This‘enterprise'ie.always.fcﬁnd_on relatively Smeil
farms in the valley, and dsually associated with plentain. The data from
which this budget was developed were not gathered on an enterprlse ba31s,
but the budget. coincides with other estlmates of productlon costs and -
returns for similar areas of Colombia. In this budget no labor‘ls hired,
so the‘man~days are included in the noncash:cost=category, and“areacharged"
at the opportunity-rate for labor of 15 pesos per day. . The initial.costs'
of planting the seedling trees, and the‘costshof‘caring for them-up to
about the fifth year, are included in the-budget'as a poncash recapture
item for year six and beyond. This budgét therefore represents input and
return conditiohs for cocoa in full proddctionf

Cocoa-Plantain

Cocoa-plantein is oﬁe of the prime examples of joint products in the - -
agriculture of the Cauca valley. Cocoa ‘trees. must be grown under shade
The plantain tree- 28/ provides generous shade and‘a cash crop in addltlon,
The bulk of the labor for both of these tree crops iﬂ'addrtion to harrest-
ing the fruit, is. the periodic cleaning of grass ‘and weeds from. beneath ﬁhe
treee, and. the occasional application ofﬁirrigatiqn-Waﬁer. ‘Irrigating‘and-
weed control are jointiy done, and oniyvthe harvestdng is done‘separately‘:'

‘for the two crops.

28/ Identlcal in appearance to the banana, exeapt for‘a different
" eolor of stem. . . R ‘
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Table VIT: -Cocoa

Budget, Pure Stand

- (pesos/ha. on twelve-month basis)

Ttem " Pesos”
Gross Income # 1,115.00
Cash Costs _
Insecticides. 30 .
Other Cash Costs 10
Total Cash Costs 40 -
Noncash Costs :
Recapture of Foundatlon Costs " _
(5 years) 52
Interest on Land 273.
Unpaid Family Iabor 304 .
Total Noncash Costs 629
Total Cogts 669
‘Net Cash Income 1,075.00
Net Enberprise Income - I TR
¥ Yield (kg.'s/ha.) 201

Source: Unpublished field data

“gatheréd by the awthor.
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Plantain produces the first year éftér planting ‘at about one-half of
the full_produgtion level. £Shoots come up around the base of the mature
tree at gbout the time the fruit sets. When the producer harvests the
bunch, he‘also cﬁts”the original stem and all but one of the sﬂéotsw This‘.
remaining shoot will produce a'bdnch of fruit and a new geﬁeration of
shoots the second year. Plantain is a stéple vegétable in'thé Colombian .-
‘ diet} and is grown in stands of a tree or two in‘backyards, and'b&'commer;.
cial producers in lérger concentrations raﬁging ﬁp to pure stands of .
several heétares in area, There are no in?ut or production data available
for pure commercisl élantations of plantain in the Cauca valley.i 

Cultivated Crops

The cultivated crops under.considerafidn hére inélude coﬁtbn?'corn .
(méize), beans, soybeans, tobacco, and-rice.  Sorghum for grain wés;a new-
érop in the valley in 196h-65, and is being produced in a ?apidl& expanding
quanﬁity every season. Sesame was also prdducéd on an ocecasional field as.;.
an oil crop, although without striking economic résults. Manioc;-bf_the .
edible varieties, is produced. widely by thé"minifﬁndigtas as - a starchy -
staple in the diet. .Tﬁere are also. a few cbﬁiercial prédﬁéefs of manioc.
for starch, particularly in the southern end of the;&alley. But'there were
no reliable‘data‘availdble from Which;inputfgrgduqt budgets could be calqgf
laﬁedhfoé sorghuﬁ,_Sesame,'manioc, and the.O£her'culti§aﬁedICréps‘that‘are;u
found in the valley. |

Gotton”

Cotton has- been a major land‘use.inffhétcaucauvalley fOﬂNOn;yva=few“'

years, but has-been-so -successful -as. to' be an import&nt“part*of'ﬁhé#foqd
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Table VIII: CocoanPlantaln Budget Joint Products
(pesos/ha on twelve—month ba31s) '

Ttem - ' ' . Pesos
Gross Income ¥ S | - S0 2,386.00
Cash Costs : . . .
Ingecticides : ] S : 30
Other Cash Costs = ' . 21
Total Cash Costs = . S e .51
Noncash. Costs ; . ,
Recapture of Foundation Costs : 52
Interest on Land - - 281 .
Unpaid Labor- - o 830
Total Noncash Costs L 1,163.00
Total Costs , Sl 1,21h00
Net Cash Income | - ~2,335.00
Vet Enterprise Income -l - *1,172.00 .
% Yields: Cocoa. (kg.'s) ' o  7 ' 198'_:
| Plantain (bunches) o o222

Sbﬁrce:' Unﬁublished field data gathered by the authori
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and fiber product of the area bj 1965. .All cotton production'operations.
are mechanized, exéePt for ﬁhé harvést,_whiéh ié'still dbne exciuéively by
hand., lThe crop is produced only on.the'medium-scaie and larger farms. hﬁy
law, cotton may be grown in the Caucaiyalley oqu‘iﬁ the firsﬁ half of thé.
calendar year, and in noffﬁern Célombia5only,in theisecond half of the
yeaf. This measure was designed to keep the pest and disease.populationsn
from building up, It also effectively-préveﬁts fieldltrials oﬁ"the new
varieties of ferennial cotton. | | |

The farmer does not ndrmally put any of his oWn labor into.the §r0~
~ duction of cotton, on the scale of farm represented 5y typical cot£on
producers. ILabor.is therefore included as a cash cost ip the budéétr Thé
data from which these budgets were calculated were gathered ip-fhe‘sﬁmmer  \
of 1963. By the éummer of 1965 pésf'control.cbsts had goﬁe ﬁé substan-
tially, with no significant increase in yields; Cofton growers were con;;
cerned both about insect pest.cqntrol,‘and about the prdblem$‘éssoéiated'. 
with cotton picking labor. They.and teghniéiané Workiné for the cotbon |
producefs federation (IEA), both expect tﬁat-cotton wi;;‘gradually shift
from the Cauca valley. to new lands beihg‘openéd_up,sdnd‘so‘farpless :
afflicted with cotton pests. | |

Corn

‘Corn ié a staple in the Colombian diet, and h@s;beén.@'traﬁitional_ ;\
land use since centuries beforg the Spanish conquest:.. nOné_may“obServe. |
examples of completely hand-labor produced corn,igengréllj on.field$»of less .'
‘than twelve.hécta;és,‘in the Cauca valley. Oné méy élsé;dbsefﬁe-auﬁew o

examples 6f corn‘pro&uced under comple%ely mechanized-eon@itionijincluding N
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Table IX: Cotton Budget, Two Areas in the Southern .Valley -
(pesos/ha. on a-six-months* basis) x

del Maiz en el Valle del Cauca." Universidad del Valle, Facultad dé

Ciencas Economicas. Cali, Columbia, Junio, 196k. pp. 124-127. (Unpub-

lished bachelor's thesis)

Ttem Roldanillo Cartago
Gross Income % 4,629.00 ‘h,906;OO
Cash Costs . .
Contract labor 16 372 .
Harvest labor 855 1,4h1%.00
Other labor 6ho - 680
Seed 29 51.
Fuel, oil, grease 31 7T
Hauling 99 107
Machinery repairs 60 54
Insecticide, herbicide - 510 755" .
Income taxes’ .18 25
_ Other cash costs 458 561
Total Cash Costs 2,848.00 %,123.00
- Nonecash Costs ,
Depreciation _ © 6L 79 -
Interest, land and machinery - . 381 69 .-
Interest,; operating costs .54 130
Total Noncash Costs 596 278
Total Costs 3,3Lk.00 I, 40100
Net Cash Tncome 1,781.00 783#
Net Enterprise Income 1,285;00 - -“;' ‘505'_
* Yield (Kilograms) 2,258.00 2,393.00
Source: Ayora, César and Morales, Hernaﬁﬁ '"Costos;dé.Prodﬁécion
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the use of picker-shellers for the harvest. ”bne may, ln'fact,'dbserve"
these two extremes on oppesite gides of the same fence.

In their thesis, Ayora. and Morales 29/ generated corh prodhction data
according to a number of élassifications.' Slnce the same bas1c dbserva-
tions were used over and over in each of the series of classifications, 'é
cannot compare the summary data acress the class1f1catory,lines, One may, '
however, support the notion that there is not any single "system" of corn.
production in‘the velley,'and that therefore,.thelhypethesis.With-restectPS
to corn production and income should be a series of subhypotheses, each
deallng w1th one of the 1mportant 'systens” of.production One such system
must distinguish the hand-productlon on relatively small fields that is |
common in the valley. Berhaps there_should be an 1ntermed1ate system
under which the scale with respect to hectares 1s larger -than for the hand -
system, and there are also present some more technlcal 1nputs smch as the i'
degree of mechanization, use of herbibides.and insecticides; and-use of
hybrid seed. 'One-might.also reqpire‘e third.system that includes rela-
tively large-scale producers, and a relatively eomplete degree‘of mechahani~
zation., The data were not class1f1ed in these systems before they were com-
bined into summary budgets by Ayora and Morales, and the summary budgets
cannot now be taken apart fer a reclessification Nevertheless, the summary
_budges (Tables XLI and XIT1) indicate the extent to which there seems. to be :
changes in the basic systems of corn productlon in the valley

Corn'may'be‘produced.at any time of the year ~and one - can usﬁally lﬁ

flnd fields 1n various stages of growth and. maturlty at- any given point

29/ Op ., BD- 29 90,
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Table X: Corn Budgets, Four Hectare Scale.Classes

(pesos/hectare on a six-months basis)

13-30"

1

' 3.2 3.3-13 32
Ttem ba. "ha. .| ha. ha.
Gross Income % 81L 1,793.00| 2,026.00/ -2,609.00
Cash Costs o ‘ " '
Contract labor 58 . 187 151 128
 Other hired labor 410 370 366 330
Seed, ' 28 : 50 53 .62
" Fuel, oil, grease ——— 81 39 29
Hauling 19 - k1. 28 59
Machinery repairs —— 148 - 66 89
Insecticide, herbicide 9 53 Th 68
Income taxes 13 12 22 1k
Other cash costs L5 95 103 115 »
Total Cash Costs. ' 582 .1,037.00 902 89k
Noncash Costs o o .
Depreciation 8 | .94 , oL ok
Interest, land and machinery] 286 =175 | 175 - 175
Interest, operating costs 9 13 . 13 - 13
Building repairs 11 - 20 3 15
Unpaid family labor - 229 e T mmm | —
Total. Noncash Costs . 543 302° | 285 297
Total Costs 1,125.00| 1,339.00| .1,187.00|  1,191.00 -~
Net Cash Tncome 232 756 | 1,124.00|" 1,715.00"
Net Enterprise Income o311 ush | 839 1,418.00
# Yield (kilogiams) 930" | 2,049.00| 2,315.00} 2,982.00"

- Feonomicas. .Cali,
bachelor's thesis)

Source: Ayora, Cesar and Morales,'Hernan:. "Costos de Produccion del -

Maiz en el Valle .del Cauca." Universidad del Valle, Facultad de Ciencas
‘Colembia, Junio, 1964. pp. 42~90.. (Unpublished.
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Table XI: Corn Budgets, Mechanlzatlon and Tenure Classes
‘ (pesos/ha on a six-month basis)
Ttem - Hand Mechan~ | Owned Rented .
Grown ized ~ Land Tand
Gross Income * - 893 1,796.00 | 2,231.00 |2,844.00
Cash Costs . - ‘ ‘
Contract labor L 131 134 123
Other hired labor 321 - 359 393 311‘
Seed : 30 59 | 57 6l
Fuel, oil, grease —— 37 L3 © .29
Hauling 19 46 39 5h
Machinery repairs -—— 9T 73 10&.
Insecticide, herbicide: 9 - T0. 78 2L
Income taxes. 13 - 20 20 L ——
Iand rent -—— e ——— L0
~ Other cash costs 28 10k 92 118
Total Cash Costs Lh " 913 929 1,267.00
Noncash Costs : o
Depreciation 8 | 9k ok ok
Interest, land and machinery] 286 - 175 175 70
Interest, operating capital -9 .13 13 . 13
Building repairs 13 1k 9 19
Unpaid family labor 230 T e - S
.Total Noncash Costs - 546 296 291 196
Total Costs 1,020.00 |1,209.00| 1,220.00 | 1,463.00
Net Cash Income 419 883 | 1,302.001,577.00
Net Enbterprise Income .27 | 587 - | 1,011.00 [1;381.00 .
% Yield (kilograms) 1,021.00] 2,053.00.| 2,550.00 |.3,250.00

Source;
Maiz en el Valle del Cauea."”
Economlcas Cali,
Ppachelor's the51s

Ayora, Cesar and Morales Hernan

Colombia, Junio, 196kL. -

pp. 29-90..

"Costos de Produecion- del - -
Universidad del Valle, Faculbad de”Ciencas - -

(Unpubllshed
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in time. . The commercial production tends to bé‘éoncentrated 80 as ‘to take

advantage of the bimodal rainfdall disfribution over the calendar yéar.

PR

Corn is one of the favorite crops to rotate with either cotton or soybeans,
and -is frequently grown on a continuous,basié;.;Hybridnvarieties have beenf
developed especially for the condition of the Cauca valley, at the. Palmira =

Experiment Station near Cali. These hybrids produce yields on cheék plots

of over six metric tons per hectare (oﬁér‘lOO'bushels per acre). Normal

yields expected by commercial producers are little more than one-thifd‘of._-
this level under conditions of average veed and insect éQntrol, no{ferti~;‘
‘lizer and no irrigation. It waé estimated by‘the.mapager of a'hybri@'seed.

supplief, that about 90 percent'of the corn producgd féf thé.market ih the
T flat paft of the Cauca valley, was froﬁ hyfrid ;eed.. No other input of aﬁ

advanced technological nature is used 80 widely as this.

'%' .Beanﬁ
Beans are also a stafle in the Colpmbian'diet, and are grown exbten- "
sively on fhé commercial farms in the Cauca‘valley,,asfwéll as in‘smally-
plots, or interplanted with corn, on thevsﬁali hill farms. The usval mode:
in the Cauca vailey includes productioh tﬁat isgmechaﬁized up td ha#vest.
The plants are pulled by hand and piled in wiﬁdroWs, then threéhédlﬁy'a

combine with a‘pigk-up attachment. Like the cotton budget, all labor is>‘.

~ hired in the typical case for Dbean préduction in the'valléy.

The budget for beans ‘does not include‘anyicredit-for nitrogeh fixed .
by the bean plant, and available for the followihg;crop{; The rEQSOn ig‘f
that these soils‘do not, by nature, contain the required bacteria;‘and

‘the ‘practice of innoculating seed is little used. Agronomists invitéd to




Tgble XII: Bean Budget, Cartago Area

(pesos/ha. on a six-months basis)

Valle, Facultad de Ciencias Economicas, Cali,
pp. 118-121. (Unpublished bachelor's thesis).

- Item. - Pesos
. Gross Income % 3,357.00
Cash Costs
Contract labor 260
Other hired labor 683
Seed ' 353
Fuel, oil, grease 63
Hauling . 39
Machinery repairs 201 -
Insecticide,. herbicide’ - 98-
Income taxes Ly
Other cash costs - 88
Total Cash Costs ~1,829.00
Noncash Costs :
Depreciation 220
Interest, land and machinery 376
Interest, operating capital ~ 13
Building repairs .36
‘Total Noncash Costs TOS
Total Costs 2,534.00
Net Cash Income 1,528.00
Net Enterprise Income - 823
% Yield: (kilograms) 1,583.00
_ Source: Gerado Garcia dhd‘Hernéﬁdb'ZulﬁagaQ "Gostos de Prqdﬁcbidn”:uy
de Cana de Azucar en la Zons Aledana al Ingenio Castilla." Universidad del.

Colombia:  Junio, 196k,
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: estiﬁate the agronomic reéults‘that might follow from the uée of iﬁnqcu-f
lants, developed a nofion‘that the marginal return“pe?’peso spent on
.innocﬁlgnt‘might 5e in the order of 500 pesosﬂ “They ekpected*that7£his ‘
_8triking result would rapidly diminish as a population.of the nitrogén-
fixing bacteria was buil£ ué in ﬁhe‘soii. These estimateS'¢buid be'in
error by a facfor of eveﬁ 10 or 20, and expenditufe for inmoculants would
still be an uncomﬁoﬁiy profitable Qne._ | |

Soybeans

Soybeans have been grown extensivelj'in_the Cauca valley for a numbef'

of years, and support two modern plants for the extraction of,edible_oils.‘
This crop is commonly rotated with cotton and corn, and is produced by a
system very similar to that used for the production of beans.- The‘situaé'"

tion with respect to the use of immnoculants on soybeans is also similar to

' that for beans. It was estimated by the distributor of immoculants in the

valley, that enough innoeulant was sold for Slighﬁly‘over 100 hectares of

the second soybean crop in 196k, 'This .would represent well uﬁder_o.i per- -

cent of the soybean acreage seeded in that crop cycle.

Tobacco

_ The tobacco produced in the Cauca valley is of . less than top Quality,_“

“even among domestic Colombian tobaccos, due apparently to. the ihteragtion
of variety, climate, and predominating produqtiqn:sygtéms._ The é?oplis'

relatively labor-intensive, and isiproduced‘onasmall=acreagéé throughout-

the valley. Iabor inputs for tobacco ‘proved difficult to‘gather‘in,éivery

precise form. The total of about 12k mankday%.perlhectare;is?believedﬁto

be reasonable, -and about hailf of this was sipplied by the operator and-his
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family, in the sample from which this budget was developed; Thus, the i
labor input in this budget is split half and half'between the cash and the

noncash cost categories.

“Permanent Pagture

The land uses included in the category of permanent'pasture'are graz;”
ing for beef and dairy cattle. There.are so few sheep raised'in-the Cauca-
valley as to be curiosities, and no goats at all. The native pasture most :
common in the valley.is Guinea grass. This is commonly found in woody
clumps waist high, with paths betWeen clumps where cattle may pass and
nibble at the newer shoots on the periphery. Somé fields have been seeded"
to -introduced rarieties, with Para' and Pahgola-being most’fatcred for use
on irrigated, or.on‘naturally wet lahds, Generally speakihgéjthe term |
"permahent pasture" can be taken to‘mean'unimproved_native grasslands.

Beef Cattle |

The average stocking raté for beef cattle on netive pasture'is_o;é
animals per hectare, or about 3 acres per ahimal,,for year;round grazing. -
- This may sould lihe an intensive stocking rate to_range beef*cattle‘pro-‘.
ducers in the western United States, but it is not t'c_)o impressive for 365
day ‘growing season on Class I lands. The-heef‘animals are al@ost all Cebu °
kBrahma), or.various.mixtures of Cebufwith the so-Called hatlve hreeds“h'
(Crlollo), whose bloodlines trace back to Spanlsh origins. There-isvno
open. range in the valley, but the fenced pasture can be- found in rather
large chunks The largest pasture known to the author 1n the flat part of -

the valley, comprises some 5,000 hectares (12 OOO acres) l'r'h&_a-avera-ge
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Table XITII: Soybean Budget, Cartago and Roldanillo Areas
(pesos/ha. on a six-month basis)

Item - ' Cartago - _ Roldanillo
Gross Tncome ¥ . | 1,813.00 1,589.00
Cash Costs ST .
Contract labor : : 55 o ~—
Other hixed labor | 370 - : ' 170
Seed K 62 53
Fuel, oil, grease : ‘ 31 : 4 69
Hauling - 50 . 16
Machinery repairs : T2 58
Insecticide, herbicide : 6l e 38
Income taxes - 20 16
Other cash costs . 69 - 100
Total Cash Costs e 793 . 520
Noncash Costs o i ‘

- Depreciation ' - 108 , oo 1lo2
Interest, land and machinery . 220 - 2ha
Interest operating capltal 19 . - 53
Bulldlng Tepairs ' ; 16 ' _—

Total Noncash Costs ' | 363 L 39T,

Total Costs - 1,156.00 | 917

Net Cash Income | | -1,080.00 ©1,069.00

Net BEnterprise Income : “3'_657 A 672

* Yield (kilograms) - o | I,77%.00 | 1,555.00
Source: Gerado Garcia and_Hernahdo Zuluaga; "Cosnos de Produccion.

_ de Cana de Azucar en la Zona Aledana al Ingenio Castilla.” - Universidad. del..

"Valle, Facultad de Ciencias Economicas, Cali, Colombia: June 196k, -

TP. ll3-ll6 (Unpublished bachelor'’s thesis) ~ Corporacion Autonoma A
Regionial del Cauca. Analisis Eeconomico de 109 Fincag en el Area del
Projecto Roldanillo Ia Union -.Toro, 1961 1962 Cali, Colombia.:
Septiembre, 1964 PD- 127-128 : .
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Table'XIV:' Tobacco Budget,. Small Coﬁmércial Pro&déers
(pesos/ha. on a six-month basis) o

Ttem : e : : Pesos
‘Gross Income . IR ' c 2;169ibO ,"
Cash Costs e , ,
Hired labor . e : . 618
Fuel, oil, grease N . 53 .
Machinery repairs ‘ : R 105,
Insecticide, herbicide ' - 16
"Total Cash Costs 792
ﬂOnéash Costs ‘ S o
Depreciation: ) B : 135
Interest, land and machinery » . 354
Unpaid family labor : R 618 -
Total Noncash Costs St - 1,107.00
Total Costs. . - 1,899.00
Net Cash Income S T . 1,377-00
Net Enterprise Income ] " =((h

Sourée: TUnpublished field data gathered in‘196l—6hf5
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‘pasture is probably aroﬁnd l,OQO hectares, and very few are lese-thaﬁ 100 -
hectareslin area. | | -

:When_the data of this budget were collected, there was.cause‘for‘some
deépair and an ettempt to revise the sample design. I# appearedlthat beef -
enterprises were, withoué exception, "managed" by hired ma.jordomos, with
many abeentee‘landowners residing permanently:outside‘ef Colombia. The
ma jordomos are paid a monthiy wage;of about helf again-fhe daiiy wage fof.
unskilled laborers. They are usually‘functionelly illitereﬁe, end make ﬁo
" decisions other than ‘those conneeted with the day~to;daynoperatione;vnor A
are they either rewarded fof profits or penalized for ;oSses; It was the . :
general feeling among: the field interviewers that the dafa collected from
the majordomos of beef cattle enterpriees Wwere ‘more of'the nature of idle .
gossip, than of reliable ihput-output infOrmation |

A year later a spe01allzed study of beef and dalry operatlon was made.
" by a livestock SpeCIallSt 30/ The results of that study conflrmed those
reported on the budget developed for -this thesis. It'will~be?noted;that,
there is little detailed breai:dqwn of the i‘npgﬁ‘ eosts iﬁ Table XVIi.‘_' The
reason is that the majordomos could not separéfe out such‘varieble eesh.
costs as medicines, vaccines, and,purchesed feeds; .Likewiseh'it‘pfdved'
impossible for the intefviewers to get censistent‘eStimates of catfle‘
numbers and. the values. of llvestock and of land in the current 1nventory

" The more aggregate data are the most accurate 1n thls 1nstance

. 30/ F, T. Landagora "Situacion Lechera"en el.Sur del Valle del
Cauca.” Centro de Formacion Profesional y InvestlgaCLQQ AcrlcOTa Call
-Augusto, l96h (Unpublished mimeograph- release)
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Table XV: Beef Cattle Budget
(pesos/ha. on an annual basis)

Ttem | ' .~ Pesos
Gross Income * . A 913
Cash Costs o : .
Hired labor ' SR 115
Other variable cash costs S 38
Fixed cash costs : , o 32
Tobal -Cash Costs C T ' ) 185

Noncash Costs
Depreciation, interest on invest-

. ment, ete. S B , .. 588
Total Noncash Costs | ‘ o S - 588
Total Costs ' S S T3 -
Net Cash Income | b a8
Wet Enterprise Income | ) :. _ - 51
% Yield: (kilograms of meat) - ) S 351 i:
Inventory change (pesos) - 3 =89 .

Source: Unpublished field data, gatheredﬁinjl963,‘in the Cartago area . .
. of the Cauca valley. ‘ S o I L
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The net cash‘incomelof 728 pesos shown in the beef,cattie budget, ad- |
Justed for inventory change,- leaves 639 pesos per hectare‘per year avail- |
ablelﬁo;thé landowner. The small net-enterpriseTincomg indicates,that'the':”
investment retufns for the land.and livestock fesourées ﬁsed‘in beef” pro-
duétibn are not as high as are the opportﬁnity fateg of refurn ﬁnpﬁted to
the money capital that these resourcés_representl. These déta sﬁgge$£ that
beef production iﬁ the‘Cauca &alley, under the current system, is not in a
state of long-ruh‘equilibrium. o

_‘Dairy Cattle

One might classify dairy operatioﬁ; in the Cauca valley according o
the type of cattlé that predomiﬁate in the milking herd. There are. some
herds of grade Holstein, or crosses of predqminantly Holstein breeding, and“
- other herds of Holstein and Cébu crosses.. There. are one or two hérds of |
pure Brown Swiss, and perhaps‘a majofity of Herds of cattle whose 5loodlines -
are so confused as to be untraceable. This majority<is.palled Criollo. Thé
budget for dairy cattle represents the Criollo,hérds raﬁhér than those feﬁ’
of relatively purebred stock. | o

The bulls are usually run with céws and heifers;~wiﬁh no attempt‘at
' coﬁtyplled breeding. The bull calves.and heiferé.nOt'needed'for hera:"
‘replacements’ are sol@ for slaughter at a day or‘ﬁwo of ége,f Thé,sﬁétem of -
conééntrate feeding, when it is used af all, is in tgrms Qf Some,Spgcified, ,
numbef.of kilograms of feed (qften‘3)'pér milking cow peruday, without
regaxd to the_prodﬁctioﬁ levei of thé individual.cowi Some-dairyﬁproducers
. feed green cut grass in addition to, or inéte&d*bf, conﬁehﬁratééw_»fhe pfea”'

ferred varieties are Blephant and Imperial.:imhéﬁgrass‘isifréquently :
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_ irrigated by sprinkler or from.gravity dltches and 1s ‘cut and fed dally

The average milk productlon per cow per da,y is about four bottles (3, OOO
cc's). This very low level of product1v1tytls probably a result<of the
interplay of bteeding,vmanagement andjfeeding practiees At the same tlmq
"there is a substantlal and chronic shortage of fluld mllk for dlrect ‘con=

sumption and for manufacturing purposes in the valleyyé}/

: 3l/ F. T. Landagora and Angelo Mlchlelln "La Allmentac1on Y Manego =

‘de Ias’ Nov1llas de Reemplazo de Ias Vacas Lecheras eh el Va]le del Cauca,'
Serviecio de Exten51on.Agropecuar1a Colombia, Junio 1965, P-:5. (Unpub—
Jllshed mlmeograph release) i : _
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Table XVI Dalry Cattle Budget Crlollo Breedlng
(pesos/ha, on an annual basis)

Ttem o ' Pesos -
Gross Income % ' : “.' o . 1,436.00
Cash Costs ]
Hired labor _ i 346
Fuel, oil, grease, electricity A ' 1T
Purchased feed o C - 191
Veterinary services ' ; 10
Drugs, vaccines u 1 48
Income taxes DR ~ ; 29
Total Cash Costs ' - . 6BhL
Noncash Costs _
Depreciation L o . 52
Interest on land and bulldlngs , ‘ . 979
Interest on operating capital S L6
Building and fence repairs T - 18
~ Unpaid operators labor ' , S 5
Total Noncash Costs _ { - . -1,100.00
Total Costs | S 1,741.00
Net Cash Income . o L T 755
Net Enterprise Income \ ? S -12
% Yield: Milk (bobbles of 750 ce's) | - 566
' Meat (kilograms) : RS 200
Gross sales : - 1,396.00
Milk consumed on the farm - bo. -
Inventory change R - ,.293
Source: Ayora, Cesar and.Morales,“Herndn: "Gostos de Produccion del

Maiz en el Valle del. Cauca." TUniversidad del Valle, Facultad de Ciencas
Economicas. GCali, Colombia, Junio, 1964. pp. 129-30. ~(Unpublished
bachelor's thesis) I, L '




Chapter IV: Testing The Hypothesis

The budgets in the last chapter provide:sub-hypotheses regarding

various land-use enterprises in the Cauca valley of Colombia. The specific"

sub-hypothesis for each of the enterprises is given below:

(1)

(2)

(3)

(1)

(5)

(6)

(1)

- (8)

The net

year is

growers.

The net

year 1is

The net

year 1is

enterprise income of 1,50l pesos per hectare per

an optimum for sugarcane produced by individual

enterprise income of Lh6 pesos per hectare per
an optimum for pure stands of cocoa.
enterprise income of 1,172 pesos per héctare'pér-f

an optimum for cocoa and.plaﬁtain produced as

Joint products.

The net

enterprise incomes of 1,285 pesos and 505 pesos .

per hectare per crop season are optima for cotton Pro- -

duced in the Roldanillo and Cartago areas, réspecti#ély.

The net

enterprise income of 1,418 pesos per hectare per

crop season is ah optimum for corn-produced at enterprise.

scales of more than 32 hectares.

The net

enterprise income of 823 peéos per‘hectare'peij

crop season is an optimum for bean:production.

The net

enterprise income of 6571pesps per hectare per

crop season is an optimum for soybean production.

The net

enterprise income of 270.pesos pér héctare per

crop--season is an optimum for tobaeco. production.
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(9) The net enterprlse income of 51 pesos per hectare per year

is an optlmum for beef cattle productlon on pasture
(10) The net enterprise 1ncome of -12 pesos- per hectare per

year is an optimum for dairy'production:on pastures,

The most des1rable method of testing the above hypothes1s 1s to fit. a
statistical productlon function for each of the lO land uses. Ohe might
then compute the net enterprlse_lncome‘at the-optlmum‘polht of the funce-
tion, and compare this with the ualue hypothesized‘to beﬁan optimum; How~
-euer, such a procedure reqguires more~data‘than.were availabie in the Cauca‘
- valley, for most }and-uses.- The data needsjappear to be met onl& for.
sugarcane .and corn, and -statistical production functionsifor these 1ahu-
uses are discussed in the latter sections of this*chapter.

There were field-trial.data avallable for.heef ahd'dairy_production
on pasture. Such date do not allow for aistatistical test of : the hypoth-f"
esis.. They are included in the following sections of"thisschapter hecause‘
they indicate incomes uery much higherhthan'thosethypothesized.to be
optimal. One’ cannot accept;or reject the hypothesis‘oh the,basis'ofuthese
pasture data, but one can be high‘ly Suspicious that the h:'y-p'othesis will'be-_
‘rejected when data are available tO'test it. Thehother six;lanu‘uses are 4
leftfcompleteiyruntested-hsince thereAwere-almostrno'datazbeyohd those
used to establlsh the hypothe51s R

_ Beef Cattle _

The eiperiment reported here Wa.s carried'on?joihtly hy'Ahohos

Colomblanos (a fertlllzer company) and a prlvate beef grower The pasture

is located alongjthe Cauca river a few mlles frompCall on land that 1s
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probably in capability class II. This location‘would be more or less typi-
. cal of the valley as a whole with respect to soil, ralnfall and general
agricultural productivity. An area of about lOO hectares on one s1de of
the landowner's pasture was:reseeded to pangolaz and'fenced off into h-
‘hectare lots on both sides of a central lane.

Cattle are rotated from one pasture to the next every four da&s, re=--
turning back to any given lot every'45th day. ‘The stocking,rate'isfa
little over nine ahimals per hectare,‘on a continuous year-round hasis.

The day after cattle are moved off a lot, it is irrigated from and’
‘aluminum pipe sprinkler system. The water is'pumped from‘the'nearby-Cauca':
river, and urea is bled into the water at the,rate~of ore metric ton per
hectare per year (about 880 U. S. pounds per acre). The cattle used are
grade Cebu steers picked up in random lots from the livestock marhet in .
Cali. They are bought as two-year- olds and slaughtered when they reach -
the usual slaughter weight of 500 kilograms (1, lOO'U S.. pounds)

The data on which the following enterprise budget was based were made.l
available by Abonos Coloﬂblanos and represented one’ year from the continu=~
ing-experiment Since thls trlal wa.s, carrled out Wlth a hlgher quallty of‘
managerial and technical advice than one could reasonably expect under
normal conditions the gross income used in Table XVIT is reduced 25 percent o
from that actually recorded &8, sales of beef actually were. 3 438 per -
hectare per year, and computed net enterpr1Se income shown 1n the source
documents is 4,028 pesos per hectare per year.

All of the cost and income items in thls beef cattle budget were com- .

puted by”Sr,,Henao,:of Abonos Colomblanos, forvh1s*reportS'on'th1S‘f1eld
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trial. The three interest charges'were-computed atvcurrent'opportunity“
rates of return on the market value of the land, llvestock and productlon~
1nputs used The depreciation item is’ forfthe plpe‘and=pump used, and.
does not include any depreciation of fences or other tools-and equipment.; '

The data of Tabie_XVII were generated fromﬁa‘field trial under con-
trolled conditions,.and are corroborated by other similar,trials carried’
out by the sane company in the Cauca valley, and'elsewhere in’dolomhia.
,These data are, in all likelihood, more accurate'thanzthe sample Surrep -
data ‘tabulated in Table XV. | |

The net enterprise income.computed in Table XVII is,higher than that
in sub;hypothesis number 9. Thus, a net enterprlse income of 51 pesos per_
hectare per year for beef cattle produced on. pasture is unllkely to e |
optlmal and the hypothes1s is suspect
%, Dalry Cattle

The data for Table XVIII are based on the experlence of a: commerc1al“

/4

'dairy'herd of about 100 cows, in Tthe central'part of the Cauca valley.

The original: data were taken dlrectly from the books of thls operatlon

covering one calendar year of operatlon and are demonstrably accurate 32/"
The paSuure is 1rr1gated by floodlng, is fertilized several tnneS‘a s

year and 1s rotated with one year . of sorghum ox- elephant grass out of o |

every five. - The pasture is d1v1ded 1nto small lots of varylng slzes but

 averaging about h hectares. Cows in the mllklng herd are rotated through

32/ The author wishes. to extend his formal thanks to the management B
of GICOLAC Ltd., of Bugalagrande, Colombla for thelr complete cooperatloni';
in making avallable the confldentlal data summarlzed in thls report i '
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Table XVII: Intensive Beef
(pesos per hectare per year) -

Item ' o N Pesos‘
Gross. Income % . _ ,‘_“_ 7,150.00
- Cash Costs , :
Iabor | S | - 31L.50
" Fuel, grease, oll ' S - 200.00
Veterinary costs o oo T5.40
Drugs and medicines : ' L 303.00
Fertilizer b - 1,200.00
Other operating costs S 400.00
Maintenance of fences . LT .90
. Property taxes o o ro.. . 30.87
Total Cash Costs R ' . 2,524.67
Noﬁcash Costs o c
Interest on production capital - S 121.50
Interest on livestock. ' r - = _ ks 8L .
Interest on land B L 525.00
Depreciation on. equipment e T 400.00
Total Noncash Costs R _ o 1,k01.34
Total Costs ' . . ,016.01
Net Cash Income = I L
Net Enterprise Income '. A RE R 3,;33.99

* Sale of _,TSO kllograms of beef at 2,60 pesos per kllogram

Source Roberto Astralaga "Pastos ¥ ForaJes," and Jullo Henao
YAspectos Economicos del Manejo de Praderas Fbrtlllzadas Abonos .
Colombianocs, Bogota, Colombia, 1963. (Unpubllshed) ' :
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these lots as rapidly as the grass is utilized;; ébout,every four days 5n
the average. Eeifers, calvés, and dry cows aré maintainedfonlirrigatéd_‘
bastures Sepafétely from the milking herd. |

The éattle in the herd are all purebred Brown Swisé,‘of_both SWiSSI
and.American‘ﬁloodlipes. In recent years, the‘coﬁs in the herd'have begn,
bred using frogen semen iﬁported from the U. S., and ‘the herd bulls have‘“
" been used only for custom breeding of ccws from other dairy hgrds‘in the
area., The cows axe fed a ration of fresh=cut éorghum‘or elééhant grass ét“
each milking, and a ration'of.commercial‘feed concentraté. Thé latter:is"
measured out roughly in accordance with the milk productioﬁ-of each cow.
The record of each cow'is carried on‘a sheet that inélﬁdés data on lacta-
tion period, semen donor, calviﬁg date,jand the weekly record of milk
produced in her present and previous lactations.

The dairy herd is a subsidiary of the pafent compény, and is main-
tained to supply a base amount of fluid milk to the dehydrating plant. Tt
is also intended as a demonstration of the commércial'prospects of improvéd-?'
management‘practiceé, for other dairy‘producefs Who:might‘suppiy fluid milk_g'
to.the dehydrating plantt Thus, the‘manager of_t@e faxrm ppintedvout; there
is at least one full-time mén on thelrégular payréil beYond what would be
required if the demonstration function were not to be fulfil;ea,  A certain
amount of time is‘given over to keeping the lanes mbwed éﬁd thg_fenceposté'
.painﬁéd,'and'to conducting.visiﬁors on tours of tﬁe operatidﬁ{ The‘hireq  '
manager is required not only -to mapage the CQmmergiéi-ésﬁectS pf'the'dairy
qpération on a profitable basis, but-;lso to be a ?ﬁblicity(and ngonétra;'

tion agent. The situation in this case #as similar to that in the
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- Table XVIII: Intensive Dairy Production

(pesos per hectare per year)

j I

Ttem

PeSos_
Gross Income * - 21,k45.32
Cash Costs
Labor 11,250.00
Seed .7 1.50
Fuel, grease, oil 216.56
Feed .2,160.00
Veterinary costs 62.52
Drugs and medicines 60.00 .
Fertilizer 417.50
Other operating cogts 12.84 .
Maintenance, fences and bulldlngs 72.60
Property uaxes “ 29.30
Total Cash Costs 1L ,282.82
Noncash Costs o
Interest on production, capltal 277.98
Interest on livestock and machlnery ST759.97
Interest on land . 660.00
Depreciation on eguipment . 400.00
 Total Noncash Costs - 2,097.95
Total Costs 16,380.77
Net Cash_Inéoﬁe 7,162.50
Net Enterprise Income 5,06k .55

¥ Sale of 1 M9O Kkilograms of meat e 2. 60 pesos

milk (of T50 ce's each) @ .75 pesos.’

Source: Operatlng books of. CICOLAC Ltd

Bugalagfahde,"

and_23.h3o-potties df;" .
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intensive beef prodﬁction trial réportéd in thé préVious pagés. There is
'7 no doubt that a manager ofgéhe quality dbtained-by-cICOLAc'in their déiry'f
oferation is very scarce in Colombia, -and well above what one,couid expect }
from the present pqpﬁlation of agridulturél managers. For this reason,
the stocking rate of the pasture aﬁd‘the'avefége nmilk prb&uction per cow
in the miiking herd have both been,reducéd 25 percent beléw the dafa‘taken  ‘
from the books of the éompany. |
A pet enterprise income of -12 pésos pér hectare pef year was de-
rived in Table XVI for dairy production on pasture in thelCauca va;ley.
Table XVIII presents an example of a_éommercial déify opéfation'whése‘net- -
‘enterprise income is conservatiVeij estimated to be 5,06h‘pesos per hec- -
tare per year. On the basis of this contrary evidence,‘sub-hyéothesis
number 10 is highly suspecf. o o |

Corn

The hypothesis.statgé that a net enterprise incqme‘pffl,hlebeSQS'perF
hectare per crop season is optimal for corn produced on enterprises of more
than 32 héctares, ‘This hypothesis should be testable by.fifting,éiproduggr_u
tion function for éofn,_and by comparing the éomputed optimalvreéource_ﬁix,.
and the resulting net enterprise income from this‘fuhctidn:to that in Téble .
XI. | | o | | ” | |
| The data available from the experiments éarfied'oﬁt‘at_the'Eiﬁeri~.
mental Stafion‘at.Palmira,‘in.%he heart of the‘Caﬁcé.valiéj, do.nof:;énd |
fhemselvesito multi-variate-analysis}-‘There Was ﬁeither'the timé3nor the
- resources to set-ug,and'run.experimeﬁts tﬁatﬂwould have pfbvided déta fpf.ai :

production function on corn. The authdr.atfempted to fit such a'fpﬁction;
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to‘datd-selecned from sample'inferviews canried'out in the nalley between:“
1961 and 196k. All.of the several mumdreds of original field schedules
were sifted for date;on corn production on a' cémmercial scale, e.g., 30i
hectares and above, and with at least the seedbed preparation and seeding
cerried out under mechanized conditions. TWentyQtwo sets of observations
were selected that seemed to fit the requinements.

The model chosen for the:production function'was of the quadratic
ctype: - ‘ . .

Y = agL - I + agt - b + agC - b3C'2-‘+ 2D - B,0%,

where Y is “the production of corn in kilograms per hectare; L is tne market:
value of the labor used; M is the value.of the combined inputs of ferti-
lizer and weed and insect-sprays and D is. the value of the machlnery
depreciation, for the machlnery used in the corn productlon process all
in 1963 pesos. It was necessary to. estlmate the values of the a and b .
- coefficients, u51ng the least sqpares regress1on method A compnter was-
kindly made available for this effort by the IBM'ServiCe Burean in-Bogoﬁa.

The. estimated value of the coefficient of correlation for these‘qata o
was Ro = i237,.and none of the estimated coefficients were significann'at
or above the 10 percent confidence level. The sum-of sqneres'remoVed by
the regression was O.MO6' and the"residual sum'of:sqnares.was l.3lh..jThe'~'-
author concTuded that the data to which the regresslon was fltted were not .
of suff1c1ent accuracy or unlformlty, and that there was no way of . 1mprov-
ing them short of a purposeful erort et new data generatlon and/or collec-

tion. This was not poss1ble, and the effort to flt a statlstlcal produc-l

tion function for'corn had to be abandoned. -
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CA search of avallable, partial data, was made to determlne if these '
were suff1c1ent for an enterprise budget that could be used to test the
hypothesxs. A report was found of an experiment carrledheut 1n-the Cauca
valley in 1959 by E. Patino. - The design was of aithree;way_claséifice- |
tion of seeding rate (or expected vegetal population), rate of application
of irrigation water, and rate of application'ef-fertilizer. In applying
an economlc analysis to these data, several assumptlons were requlred from-e
other sources -of data. The cost of 1rr1gat1ng was assumed to have been
620 pesos per hectare, including labor, materlals,‘anq a discounted re-
trieval of £he investment in land preparation and,irhigeﬁien equipment.
This figﬁre was the best estimate of aniirrigeﬁien‘engineer, and may be
either too high or too 1QWEfor other areas of the Cauca ﬁaliey, aepending -
on the pumping costs and the amount of original?land leVeiing fequired.
The cost of seed was estimated from sample‘ehrhey data gafhered ih-fhe‘
valley in 1963‘ahd 196k4. The coste for the medium and high‘seedéng rateeq .
were adjusted in proportion to the added amount.of seedjﬁsed beyéhe the';gﬁ.
seeding rate. |

Table XIX gives the gross vaiue of the,cofn producedhﬁereheetare in-
' 1963 pesos, for the three classifications e'f dryland-iri'i_gated, seeding
rates, ahd fertilizer treatment. Table XX gi%es the calculated net enter-~
prise income for. these same deta The SOllS on whlch the above experunent .
wa.s rﬁn were reported to have 218 kllograms of potass1um per hectare The :
data indicate thet the addition of 363kilggrams per heétare wasreconomic~eh_
the dryiend soils, but net on the ifhigated-eeils except at the hlgh seed- "

ing rate. The same 5011 analys1s showed 16 kllograms of avallable
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Table XIX: Gross Value of Corn Produced per Hectare, Three-Variable Design

. Dryland . Irrigated

Fertilizer : ” o
Treatment ?eedlng Ratgs _ Séedlng Bates,

10,500 | 15,000 | 17,400 || 10,500 | = 15,000 | 17,400
0-0-0 828 | 1,068 | - 768 ou8 | -+ 1,500 | 1,206
36- 0 ~-0 80 | 1,098 | 1,01k 1,122 | 1,638 1,452
T2=- 0 ~ 0 1,026 1,236 1,062 1,080 1,260 1,506 - - -
108~0 - O 990 1,176 1,026 ok - 1,52~ 1,482
0 =36 ~0 1,050 1,332 1,092 |{. 1,242 "1,524 }oo1,356
0 -T2 =0 1,026 { 1,158 T 89k 1,224 A,76h |0 1,506
0-0-36 888 | 1,16k ok2 [| 1,19k 1,016 | 1,hh6
36-36 - 0 882 | 1,34k | 1,416 || 1,218 1,488 1,512
T2-T2 = 0 1,038 1,176 | 888 |- 1,026 o 1,h6h - 1,368
108-36- 0 1,092 1,25k | 816 || 1,176 | '~ 1,518 1,560
108-72~ 0 984 1,170 | 1,176 1,188 1,536 | = 1,542
36~ 0-36 - 750 1,152‘ 1,128 '11,194 -l,55h-‘“@_1,3325;
T2- 0-36 1,206 1,212 | 966 1,128 1,428 1,13k -
108~ 0-36 1,01k 1,260 | "1,158 | 1,332 1,548 "1,h76
0 =36-36 1,008 | 1,152 918 || 1,206 | ':1,602 | ; 1,&70‘.:'
0 ~T2-T2 1,050 | 1,236 | 1,212 || 1,260 | 1,512 |- 1,608 -
36~ 36-36 1,026 1,140 1,134 || 1,212 1,438 | 1,52h -
T2 ~72-36 oL8 1,302 |:1,1k0 || 1,272 1,752 |+ 1,470~
108-36-36 || - 1,01k 1,290 |. 1,326 || 1,1h40 1,704 | “1,u82 -
1l0o8~12~36 || . 1,00k | 1,302 1,16k 1,284 S 1,476 1,560

Source: Edgardo Patino, and Kirk Lawton,

Maiz en Colombia," (unpublished paper).

"Grandes Rendimientos de
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phosphorus-per-hectarei The addition of 36 and'72‘kilograms‘was generall&
economic, with the exception.of dryland-corn at’ the hiéh'seeding rate, and .
irrigated corn at the lou and medium seeding rates. |
The source- document did not give the base content of nitrogen from
“the soils analysis The data do not indicate great responses to the addi- -

tion of nitrogen except at the level of 36 kilograms per‘hectare on

irrigated. s011s and at the high seeding rate on the dryland SOils - Moving .

on through the data, especially of Table XX, giving calculated net enter-
prise returns, one can see cases ln‘Whldh there~was an economic response“"
-to fertilizer but there is no clear patbern. With respect to the seeding-v
rate variable, there is evidence here that the middle and high seeding
rates were generally more economic than the low one but not uniformly s0.
Likewise, the net returns to irrigation, indicated by these data, are

. generally'favorable‘at the middle and high seeding rates, but not‘at the

1
1

low one.

In all cases, the net value of the corn produced in each cell of this-

experiment is less than that of the; hypothesis and the hypothesis cannot
.be rejected on the evidence of these ‘data.

Other bits of scattered data relatingvtovcorn production‘were'found
#but none of them were of sufficient breadth or detail to prOVide a test of
the hypothesis As a consequence the hypotheSis with respect to the
optimality of" corn production in the Cauca valley cannot be rejected,

given the data-so far available. L
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Table XX: Nét Value of Corn Produced per Hectare, Three~Variable Desigﬂf :

'Dryland o | " Irrigated'

Fertilizer | . | ' .
Trea tment See‘dlng Rates . | | Seeding Rates

10,500 | 15,000 | 17,400 [|-10,500 | 15,000 17,k00
0=0 = o' 828 1, 068 768 . 535 | 1,087 © T93
36~ 0 - 0 T7L 909 915 610 |- 1,126 9Lko
T2- 0 - O -840 978 670 (| .- W5 | 853 | . 757
108~0 - 0O et . 85 | 621 586 [ - 892 760
0 -36 -0 . 963 1,173 999 6ok | 784 | - 1,030
0 -T2 = 0 966 1,128 690 22k © 979 1,021
0-0-3 | 952 | 1,138 | 988 - hor | 1,001°| 1,081
36-36 = 0 86k | 996 | 32 || e | 1,189 931
72-72 = O 660 . 8h6 852 | 451 T99 805
108-36~ 0 690 - 876 912 o L8T - T39 835
108-T2~ 0 525 8719 T | 436 916 | 63k
36-0-36-| - T51 |° 1,027 | 805 | ew3 | 866 | . 896
72~ 0 =36 51k . 916 | . B892 | 545 | 905 | 683 .
108~0 =36 69L |- = 805 811 Lek | 680 | T76
0 ~36 =36 kg | = 1,231 991 ” 728 | .1,010°'{ = 8hk2 f 
o-r2-72 || 1,0k2 | 1,108 | 802 |  55L| . 851 55T
36-36 =36 || 682 | 1,8k | 1,26 - 606 . er5| 899 "
T2=72 =36 || 652 | 898 | 796 || 55T . TT3 ) - TOL
108~36-36 616 | - 892 | 928 329 | 893 671 -
108-72-36 |} 553 8k} 703 || Mo 602 - 686

Source: HEigardo Patino, and Kirk Lawton "Gra.iidés ‘Renclir‘_nientos de
Maiz en Colombia," (unpubllshed paper) '
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o i‘Sugarcane

The hypothesis statee that the net enterprise rhcame of l,5bh ﬁeeos
per hectare on a twelve-month basis is optimal for‘sugarcane.preduced by .
Individual growers in the Cauca valley. An atbempt was made to fit a
statlstlcal production functlon to certain data on sugarcane, in an effort
to test the hypothesis. The opportunlty was prov1ded by a study of the-
operations and future prospects of the Castllla.sugar will in the‘Qauca
valley, carried out in late 196k and early 1965.33/ |

About 12,000 hectares are operated by the Castllla mill at any given
time. Roughly two-thlrds of this is land owned by the mlll and one-third
is land leased on ten-~-year contracts from other land owners 1n‘the area.
Cane for processing is als0'bought at‘the mill from ihdividual‘producers,
but this is not a concern of the production part of the organlzatlon The
land operated by the mill 1s laid out in several large lelSlons w1th each
‘division being divided into lots of an average. size of about 12 hectares
“These lots are the basic unit on which the books - are kept for the fleld :
production operations.

The universe was etratified by divisiohs,:by the estimate& level'of"
the soil fertility within each division (high, me'dium,‘-ahd'l_ow);",'by‘ the
rariet§ of cane, and by the;age of . the cane at harvest.:‘A random‘sample"efﬁ
lots was drawn tithin_the_above stratifications;_coverihg.all caheﬁhar-
vested at any time Quring the calendar years from 1958 to l962;’ihclusive4

There were 355 bbservations for the two impbrtaht varieties of canez

33/ Klayman and Bostw1ck Analy81s Economlco de la Producc1on de Canaf
de Azucar en el Valle del Cauca . Op. 01t Chapter 2. .
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accounting for 5, l6l harvested hectares of the h5 000 that were harvested
altogether during the five years.

Tt was-intended that fertilizer and irrdgation water Wonld be in=-
cluded in the variables, but this tuirned ont not to befpossibie as-the data’ -
were gathered for the analysis, Fertilizer is applied'to all lots accord~
ing to a standard, so that:it is a constant in the equation.“Irrigation
“water is applied‘according to the need evidenced by‘the‘condition of“the ]
plants? but the data available were such that the amounts appiied to any.,
given lot were not separable.' Irrigation.is therefore,an unstudied input*”
variable, for which costs arxe included in other;variablest

- The form of the function chosen for the estimate was that of a.éobb-'
Doublas‘ since the nature of the data was ‘not suitable'for estimating an
absolute maximum of the product but only a maximum in the nelghborhood of
the available data. The varlables were deflned as follows

Y = the dependent varlable expressed as tons of cane produced.

per plaza per calendar year, where a plaza is a local unlt
of area_eqnlvalent to .64 hectare and the total tons of
cane recorded were divided by_the age'of the cane at-'
cutting; E |

Xy= ‘the nages paid,for'field labor,per.caiendar'iear, expressed

in 1963 Pesos; o |

X5= the‘total“cost of materials used.in.the fieldjper calendar

year in 1963 Pesos; "

X3£ other field costs that were‘occas1onal or Were not‘separable

in 1963 pesos per calendar year;
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XK= the contract costs paid for cutting and loading £he cehe,
| expressed in 1963 pesos per calendar year; :
X5; the_costs-of transportihg the canedfrom the rield to the
miii, in lé63,pesos per calendar year; |
Xg= general overhead costs per calendar'year, including suéeré
visory salaries, fuel, and maintenance of machinery; -and

taxes;

X;= rainfall received per calendar year of the‘crop, in milli-

meters. | 3
' The data were collected With'respect to the.above'variables'and coﬁ-
‘verted to 1ogarithms The linear least~squares flt of these converted
data was done on the computer made avallable by the TRM Serv1ce Bureau 1n~
Bogotaf The ipitiel fits‘produced coefficients thet'were statisticallyq
undifferertiable from random results. Further fits were attemtted,With‘
apparently weak variables 1eft out, strata combined . etc , while' waltlng
for an alternatlve computer program to arrive. .

Alternative ways of defining variables wereiex§10red and‘a-oearch'
was made for addltlonal data that mlght increase “‘the functlonal flt
Coefficients of correlation of the order of. 75 were achleved Wlth some’:'
triel runs, and.others of considerably lower-magnitude.: But no combina-
+ tion of efforts'produced an‘acceptatly high coefficnent'of”cbrreletion y

together w1th coefficients that were 31gn1f1cant at or above the lO percent

level of Sigprflcance The 1mproved” alternatlve program never, d1d arrlve"

~in Bogota,; and the author wa.s about to be transferred to a post removed

Hfrom:QoIombla; "The report was concluded Wlthout a productlon functlon for -
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sugarcane' and when the data and the prelihinary results of’the computa-”
tions toward a statlstlcal productlon functlon were lost in transit, the
entire effort had to-be written off as a‘substantlve.loss. The hypothesls
could not be tested by the data from the Castllla .sugar mlll

Other data regardlng responses- of sugarcane to varlous 1solated 1n-
puts are available for the Cauca valley. ‘But these do not provide data
upon which an'enterprise budget may be constructed, and so‘the.hypothesis :
must remain untested. | |

_ Conclusions :

Of the ten sub-hypotheses developed -in Chapter ITI, the'two;regard; ;
ing beef and dairy production on pasture,.were put'in questich.by contrarj
evidence. The sub-hypotheSes'regarding corn and sugarcane proddction were
left untested due to the fallure of the data adduced in each case to lead
to statistical estlmates of productlon functlons . Addltlcnallg} “the' par-
tlal data’ avallable from a three-varlable test of corn productlon were not
conclus1ve For the remaining six sub-hypotheses, ‘there were‘no data
available by whlch they could be tested A_ |

The conclusion of this attempt to'test the hypothesis.isfthat therer
simpl& axre not enough reiiable and detailed datafaVailable-on the major’,“*
agricultural'enterprises in'the‘Cauca valley, tchailow h&ﬁotheSes‘cfc
optimality to be tested w1th the twor exceptlons of beef and dalry pro-
duction, The detalled suggestlons by whlch thls state of affalrs mlght be

remedled are. the subJect of -the concludlng chapter

“»




Chapter V; Recommendations

The comparisons of net enterprlse returns developed for maJor land-
- use enterprlses in the Cauca valley foundered on- the shoal of 1nadeqnate
data,. ThlS concludlng chapter discusses several questlons addressed to
the apparently 1nadequate data currently avallable for -these enterprlses.
in the valley. The first Sectlon discusses the kinds of additional data
needed, while the second addresses-itSelf.to the procedures by which mOre
adequate data might be gathered. | | » | . | |
Data Needs

Certaln background data are necessary whethexr the researcher 1s
developing enterprlse budgets or flttlng statlstlcal productlon functlons
to enterprlse 1nput-outpnt data. One category-of backgrOund data is that
of accurate maps.on which to base stratifications by soil.type,irainfall'
.pattern, land use capability'class-.geographic Location :land,onnership,
and other suchrcriteria. Aerlal photographs of the flat part of the Cauca '

valley are available in the 1:10, OOO scale from the Instltuto Geograflco \

"Agustin Codazzi" in Bogota These photographs were made from fllghts overf."

a period of several years, and are not exactly comparable in detall but ‘

they are a very. good bas1s for maklng maps of rlver courses of - roads and

towns, and of other items' of interest. Ome can also use_the more recent of : )

thesé photographs: as the hasis‘for land-uSe-ﬁaps,-subject>to verifiCation
on the gronnd“in order tolenter‘any recentjchangesl -

Reconnaissance soils maps are availahle from "Agustine Codazzd” for"
~ most, 1f not qulte all, of the flat part of the Cauca valley | lnnadditidﬁ’ r

some areas of the valley have been mapped on a detalled bas1s and two
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areas have 5eén mapped for irfigation capablility. In time, it is expected
that the detailed mapping will be extended to more of the areé bf the'vai—
.ley, aﬁd That this will provide ohe further datum to the reseérchef‘inter-
ested in drawing the boundaries for a,samp%ing based on soil types or
capability classes. |

Rainfall and temperature data are available for six locations in the
Cauca valley for at least the ten years prior ﬁo 1965. -Additional reéordel
ing étations have been established, but tﬁeir‘period of reéord:is not yeti 
long enough to be of much value as an eXplanatoryhhafiab;g in production .
studies. |

.Tenuie maps drawﬁ on the base 6f aerial phoﬁogréphé are a'consider-.'
- able aid to enterprise studies. One of.these was préparéd for a study in
.the northern valley; but it was very costly and éoyefea only Some 12;600-;
hectares involved in a proposed ﬁrpjectr The.pwnership and leaSehoid data's
necessary fér such maps afénnot readi;y available,'bﬁt can be dbtained by.‘
any researcher with ﬁhe'reéuired time ahd'ﬁoﬁey resources at his disposai."

For purposes of economic research, one reguires not only éﬁch basic .
maps as those listed above, but giso reliéﬁie'téchhical intérpretation Qf:'.
the gross data that they present. For example,.expert teéhnical advice .is-
required to classify a given basic soil‘ﬁype.into productivity (br-use-T
- capability) cldéses,~éécofding to fhe laﬁd}ﬁsé'that_iszﬁéibe'investigated;:
There is no doubt that a certain soii might be in'one use—capability'claés |
for corn and éoybeans on drjland,'andiin another for.thése saméﬂcrops gndérﬁ
irrigation. fhe same sSoOil ﬁhat waé, say,nglaés.l'for‘gbrn underfirrigatién

K might'5e~CléSs IIIVer'ﬁdbacco on dryland, and perhépsf01ass IT for:-
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sugarcane‘under‘irrigation. Such data are essential for economic.analyses,-}”,
but they cannot be geherated by an.economist. Experience has'showh'that it:
is not enough for the soil classification expert just to put-soils: into
classifications; he mustalso define the differences in terms of yi'eias,
increaSed management costs, or some other relevant criterion.‘:Unless this
last step is taken by the classifier, the economist interested in con~ -
structing enterprise budgets finds that the soil classifications'are only
names for his ignorance, and not cures for it;

Given the above sorts of background'data, the-ecohomist'requires'datar
of technical production relationghips. This means'that'the experimental
data developed at the Ekperiment‘Station and from field trials-need to be
designed with multi-variate analyses in mind.‘iThe economist wahts.to be

able to compute marginal products resultlng from various comblnatlons of

_variables such as plant populatlon fertlllzer treatments weed " control
practices, and levels of irrigation water applied. This appears to-be a
simple requirement, until one tries. to find'the.money‘ahd land and thhe_
resources that are required to carry out an experiment® With,'for‘lnstance,
three variables, under the necessary combihations of rahges ahd replica-
tions. It becomes very erpensive,'but'it ds still necessary'if"more
accurate input-output data are to be generated.' “

A further category of data requlred by the econoulst 1nterested 1n
productlon studies mlght ‘be called "economlc and political expéectations.’
Such data.include projectlons for the prices that an agricultural producer.'
might expect to pay for his purchased 1nputs and to receive féfstﬁé i

3productS'that hewsells. The progeculons must 1nclude ranges rather than
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one set of précige points;-the range for each commodity or input pricé de~
‘pending'on alternative agsumbtions regarding lbcal,'domestic,?and foreign
suéply and demanq‘conditioﬁs, and proséectivé-import-éxport policies. It
 is also'necessary_to ﬁake some esfimates of possible changes in the avail-.
abiliﬁy of potentially critical inputs such as hybrid seeds,‘improved com-
mercial mixed livestock and poultry feeds, matefials for the chemical
controilof'insect,'disease,‘and weed infestatibhs, new ‘or improved
fertiliiers_for specified crdps, changes in thé'technology of"irrigation,:'
- and changes in the maching technology of crop apd livestédk‘produqﬁionav

Such projections depend partly on the "state of the arts,” and
partly on policy considerations of the centralfgovernmept. They are
subject to rather wide margihs of possible érror in any“écénémy that:ié,
‘changing as rapidly as is %hat of agricultura; produc#ion in fh¢ Caﬁcé
valley of Colombia. Nevérﬁheless,-ﬁhésé kindsﬂqf dataMmust be ingluded

" among the assumptions or constraints that the ‘production economist makes

in the course of estimating optimal resource input combinations for various

land uses.

.Data Gathering Procedﬁres

Having mentioned in a general way the kinds'df‘background data:that:"

are needed for production studies, it is qppropriate to -say sométhing '

~ about the ways in which.proper data might be gathered for thése‘Studiés in .

the Cauca valley. The analyses in this study did not‘even prdceéd gs far
as a complete series of budgets that would have indicated optimal input
mixes for the major land uses. The first job is; therefore,”thQather,-

data that will allow such analyses to be made.
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Whi;e fhis might reasonably constitute the first priority ef the fe;
searcher.in'produetion eeenamicsz it mey not be of the highest priority to
his eﬁployers; Tn fact, the need for production ecohamic research‘in the-
Cauca valley far exceeds the ability of the few trained researchers who
areeavailable to do it. Irrigation and land resettleﬁent pfejeets have
been and will centinhe to be proposea,.that reqﬁife benefit-eest analyees
fof various program proposals ceverihg large iand.areae. It will be re-
qulred that analyses provide some ba31s on which to establish.a’ mlnlmum
31ze:of farm policy for land reform progects Other requests will be
made that requlre time and effort in generatlng various sorts of general
economic intelligence, that.have little or nothing]to do with‘enterprise
analyses. -

. Thus, before the researcher is content w1th his gnalyses of the
prineipal land uses, he will be required to use. these data to estlmate
whole~farm budgets, and to[ald in the plannlng ofjfarm uhlte on a,wholef.“ -
project basis. As an illustratien,'all of the deta in ahd.behind this
study were gathered'for purposes other ﬁhen‘the.ohe,of estimetiné_enter-
prise budgets and/or statistical produeﬁien functions, with the-excephioh
of the data gathered from the Castilla sugar mill.

The purposes for whlch data are. gathered Set llmlts on the ex post
.analytlcal uses to Whlch they may be put ‘ Some data were gathered on
spec1f1c land use- enterprlses toward a quick beneflt-cost analy31s of .a
Supplemental-irrigation proposal. Later,.;t proVed,hmpossib;e to'syﬁ-
thesize the data that would have cohﬁerfed these data ‘to Whoieiferm huaéets;”lhﬁ

Likewise, some. data gathered on a farm basis were later scrutinized for
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inclusion‘as énterprise data, but it profedlimpossib1e1£o separate the.
entérprise inputs with sufficient accuracy fof.this ex poét‘purPOSe;‘ 

It is possiﬁle'to gather primary data such that it can be anaiyzed
in terms of enterprisés or in terms of fa;m units. But the critical
information that identifies Jjoint inpﬁ%s‘or joint products, and.that
allows machinery ﬁse and general overhead expenses to‘be.partiﬁioned'i
among enterprisées, must be included e#plicitly.in the'ériginal data-.
'gathering process. In many cases the researcher is dealing with farm pro-
ducers who.not only do not keep farm records, but.could_not réad Them.. In 
these cases, it may not Dbe ﬁoésible tp gathér the sort of detailed data
that enterprise budgets or statistical production funcﬁioﬁs requife; " One
can force such data, egregious in detail, iﬁto budgets; Br'evenvinto”leaét—'“
éqpares estimates of produétion functions, as was done fér corn in an |
. earlief part of this study§ But the résults afe~not WOrth the-efforﬁ in-
volved, and if‘oﬁe is tempfed téluse them‘anyway because ﬁﬁey_impfesé'thg
nontechnical sponsor of research, then one iS'guilty'qf a_compoundedﬁérror;-

Therefore,‘thé apprépriate-strategy.for‘the gene?ation of acéurate
physical inpuf-oufput data would appear-to be té encourage propéflj de-
-8igned experﬁpents‘and field trials. ;C@timal fesoﬁrcefcombinétions'and
production practices can be estimated By'land use catégpriesrfrom'sudh-dafa.'

. During thé Several years, that such an ideal data;generating“progfam g
'wbuld”require fof.its‘fruition, the reseérchercan get-éfpfoximate»ehﬁer-
-prise budgets from carefully'selécted primary field interviews;' Johnsén
Suggests that purﬁosive réﬁher:than random sémples,caﬁ £e u$e&¥£o generate_

 the data of statistical production functions on an entefprise basié. -The
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'pnrposive sample,‘he‘says, does not bias'the marginalcValue prodncts,;bnt.‘,
it ﬁreduces the standard errors of the regression coefficients and oflthe .
MVP, thereby 1ncreas1ng the rellablllty of" the 1mportant 1nformatlon
acquired about the productlon function itself."3h4/ . o

There are agricultural producers in the Cauca valley who_heet accu-
rate and reasonably detailed records, and who are willing to_furnish'them .
%o the inquiring production economist. The difficulty is that such pro-
ducers do not represent the entire range of_important land uses, and eten '
less the . entire range of farmlsizes and. stages'of mechanization andttech; .
nification. The producers that one might lnclnde in.éurposive{sambles,
aimed at thelgeneration of statistlcal“production functions, will tend to
be producers of "annual" crops such as cotton, ‘corn- and soneans and.
they will tend to be of the "commerclal" scale of 50 to perhaps lSO
hectares. Minifundia and latlfundla are nmportant segments of the agrl—
cultural productlon economy, but they are not likely to be productlve of.
the data that one requires for production functlon analy31s on:an enterpr;se
basis. | |

Recommended Strategies

The final section of this study attempts to draw together the various
observatlons made above “in the form of some strategles that would seem to

‘be most recommended for researchers 1nterested in developlng a complete

3&/ Glenn L. Johnson. "Classification.and Accounting PrOblemsfin-
Flttlng Production Functions to Farm Record and. Survey Data." Heady,
: Johnson -and Hardin, Resource Productlvn.tyi Returns to- Scale and Farm
Size. Iowa State College Press, Ames Towa, 19560, pp. 95~ 967,
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analytical coverage of the 1mportant agrlcultural productlon enterprlses 1n‘.

the Cauca valley. These stragegies are: | |

(1) Tt is essential that the researchef‘interested in

developlng analytical models of productlon enter-
prlses cultivate and maintain the closest poss1ble
liaison Wlth researchers at the government experi-
ment stations and elsevhere. It is impontant te
encourage, and to help design, physical experlments
that'will pnovide response data over a wide range -of
probable inputs, even though some levels of ectivit&
are obviously beyond both the physical and the
economic points of maxnnum-produetivity.-'The
extremal data ane neceggary to ensure reliable
estimates of the surfece‘of the response-funcnions,
and it is tempt%ng to eeonemize en scarce fesearch
resources by including only levels.ef activity closer:
to the expected central tendency. Experiments need,
to be planned from vhich multivariate.anaLYSes can
1be made. "The production economist needs the data of .-
response of ‘corn to fertlllzer for 1nstance but he
also needs these data at various levels of 1rr1ga-‘_‘
tion water input and plant populatlons for "the
important soil types, and for the half-dozen-or'so”
most promising corn varletles. Such research‘is.

compllcated and costly, but it prov1des 1nput data, ;




(2)

(3)
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for the pro&uction economist that'he hight not be
able to generate otherwise; even through careful
fieldﬂinterviews. | -

The local researcher in productlon economics also ‘

needs to malntaln a close cooperatlon W1th the

. Various nongovernmental sources of field and-

lahoratory experimentation, . Specificlreferehce is
made to ABOCOL in the fertilizer area, to CICOLAC
for dairy production and processing, to Cehtral _
Castilla and others for sugarcane productlon
process1ng, and marketing, to MAIZENA for experlence-
and research on commercial livestock feeds and varl-:-:
ous manufactured corn products, to ERUCQ'for produc=-
tion and other data of fruits and vegetables,"ahd to
various other cohmercial compahies”in Ehe‘CauCa val-
ley. TheSe.compahies, and rarious in@iviacals within
them, have been most cooperative in‘proﬁiding‘data,:7
field contacts, research funds, ahd the'ihvaluahle.jf
experience and guidance of their various ﬁechnicians'
for researchers 1nterested in analy21ng the . ecnomlcs ;’
of agrlcultural productlon in the valley These ccn%:=
tacts. provide research leads, and suggest pricrities '
o, be~considered"as well as‘considerable.heip in . 7
organr21ng and 1nterpret1ng research results |

Tven if work cannot Immedlately be organlzed to
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(5).
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genefate data for productionAfunétion analyses, it-is-
always possible to add small blts to a fleld survey
schedule -for instance, that will make- the data B
gathered amenable to productlon studies at some later ‘
Qate. It would seem prov1dent to organlze such data S0
that the problems of preservation, retrlevalz and inter~
pretation at some subsequent time a?e minimized.
Certainly, piles of edited fiéld“schedulesuare easily
misplgced, aﬁd the datg that they confain,-tﬁerefore,

effectively lost for any use other than that made of

them in the first instance.

Close liaison should be maintained by production
economics researchers with agricultural producers. in

the area who are interested in, and capable of carry-

ing out, careful field trials. Such trials are not

altogether a substitute: for data3deﬁeléped'underntheff

rigidly controlled conditions of the éxperiment sta--f

tion. Rather, such field trials can provide a
'pragmatic control on the research éssumptiOns;"

'prbcedureé, and dverall’modelsﬂinfo which experimental~

data are placed for ecgnpmic'analysis,

An,appealihg stragagem would ‘be for tﬂe~reseafcher‘to‘
try to fit a productlon functlon or to develop a de- '
failed enterprlse budget from tlme to tlme: and. as‘ 

access to data, comput;ng facili ties, and tlme permlt
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The researcher can only discover the details of the
kinds and.qualities of data thatihe requires through
a process of attempting an analysis with the data then
available, and then examining the deficiencieSJthat
the attempt uncovers. The-tyge of exploratery aetivit&
might include not only the variables‘that‘seem~to be
relevant to production, but also statistical models
and methods of estimating the unknown coefficients.
The process might well result not‘only in the refihei
ment of data and‘analytical techniques, but also ih. |
the refinement of the relevant hypothesis to be.tested!-
The researcher working toward an erentual file Of rele-~
vant production functions will‘alsourequire;peripheral :

data that will probably not be supplied by other

~ researchers. .This would includerinformatien on credit -

availability and. interest rates, on the costs and
availability'of specified kihds of laborifer,hire, on
improved insecticides and herbicides, and on the’
availability of specialized or new types‘of'machinery,
One would expect to keep up to date on these kinds of
data from intercourse w1th spe01allsts in farm credit
in farmhmachinery, etc. But the researehervin produc~
tion economics in the Cauca valley, in the ‘near future

is not likely to have these other kinds of spec1allsts

- from whom.he can gather updating 1nformation ‘ThlS_ '
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situatien has the disadvaﬁtage-that.the proddction
economist may see his Professional‘concern'fhinned ‘i o
out over a broad area that normally‘would be the
separate prov1nces of the spec1allsts in farm manage--.
ment, agricultural finance, land economics, labor and~-
marketing, as well as production economics.  But the.
situation also has the aavamage that the p'roduction‘
economist has the opportunity to.cellect data in these
peripheral specia;ities in an organized manner. If.
the researcher is forced to gather productionfand
marketing data, and -data on such things as remtal
rates'énd land prices; or the wages and availabilities
of various types of hired labor, all with respect to
some given research problem; he mdght find5that,the‘
answers to his production research Supplies ere
realistic .f'rom' other viewpoints_,. He might find that
good research in produetion eeonomics,‘dnder the abbve;
conditions, ‘does not turn out to be poor farm ﬁanage;f
ment or-poor marketing,.and does not make.unrealisﬁic
assumptions about credit evailebility and use.,
Perhaps the overrldlng strategy suggested is that
thls area where almost everythlng is yet to be reduced
to reliable knowledge, the researcher can remerp'recep—
tive and flexible to da{a‘and notidns.from a wide range :

of ‘sources, and can profitably consider a wide range .of
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data and techniques wheﬁ;organizing:rgseéfch on'any. -
given probléﬁ. The situation mitigétgslagéinst a .
high degrée of specializaﬁién, and, thié can be
" turned to.the édyantagé of the learning process of..
the ihdividuai researcher, éven théﬁgh.hé opefatéé“
,from s research point of view that normally is;:.:

 specialized.'
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Appendix Table A-1
- Mean Monthly Temperatures (Centlgrade)

Station ' Cali ‘ Santander ' - Cartago

Elevation (m.) 1000 . - 1100 - o 9k0
Period of Record .. 1933-h7 : 1933-k2- 1 1933-L5
Months : . | |
Jamary o | éh.3 ' _‘ .'25.6 | coo2kh
February 2k.8 Ces.2 24,3
March  ons ] 25.0 . .. 29
April ok o6
May - | 2.0 . 2,2 a1
Jume 24.3 a3 . o238
July . 2.5 : g ohs 2k,
August - oh.5 - | 2hs k.2
September ©  2h.6 - | 25.2 C o2l
 October 23.7 | ohT o3
November 23.6 | Con T
Decenber 2o - ”25;6_.' -  23.9
 Average S ek3 ‘_ . oomg o2k
" Source: - Reese, W. F. and Goosen, Doeke .-VReCOﬁnaissance“Seil

Survey of the Flat Part of the Cauca Valley." ' CVC and FAO of the UN; -
Cali, Colombia, 1957. p. 17. , ‘ . ERRE
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Appendix Table A-2

Station -
Period
Months
Janﬁary
February
March
April
Méy

June
July
-August
September
October
November

December

AVerage

Mean Monthly Humidity (Percent Relative Humidity)

Cali.'
1933-47

6y
62
&l
»

67
65

5T

59 ‘

60
67

65

63

Séntander
1933-k2
0
1
"
L
™
73
68
61
-
TO."
™
72‘j
L

Source: Reese, W. F. and Goosen, Doeko. Op. cit., p. 18.

'CartagO"f

- 1933-L5°

66

.-" 60

65 -

- 68
12

.

. 62
6
67
ITH
T1
| _68-
.'67‘ :




. Mean Monthly Precipitation (millimeters)

Appendix Table A-3

“Cali

Source: Reese, W.gF, and Goosen, Doeko; op. éit., p. 19.

 ~2TT~-

Station Santander ~Cartago
Period of Record 1925-54 _ 1929-48
Month ﬁ;%i_;; Percent ﬁ;i_;; Percent D;ﬁ;%ii-;  Percent
Jamary | C o7 . 8.1»_ 135 8.0 65' b3 |
February 75 6.2 133 7.9 TL Cw
March - 98 8.2 1h7 -8-7 l5i - 10.0
- April 153 12.7 167 9.9 21k ;;,3-
-'May 139 11.6 172 .10.2 193 12,97
June 83 6.9 T9 b7 122 8.1
oy 36 3.0 s 2.7 2 61
fugust 18 1,0 52 3.1 110 7.3
éeppgmber 87 - 7.2 106 - 6.3 78 5.2
_   ¢0£5?53 153 12.7 231 1319 167 11.1
“Wovenber. 121 10.1 . 238 1h.1 120 -8,0
Decermber 111 9.3 T 10.5 120 8.0
Aﬁhugi Avéerage 1,2@1,' 106.05 1,682 100.0 1,563 . 100.0
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