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ABSTRACT *

~ ’ . o . R

in Colombia ;Qo strafeéies'f;r(deyelopmeht have been prpbosed;‘
‘each ca}ls for a differénpuland teﬁure system. One strategy calls‘fqr ’
afiand teﬁure'sysfem of small-scale fgrms, the othér fdr a tenure éysEém'
of Iarge;scale,fafms. This tﬁesis intend§ to éomp;re'small—scaie aﬁd
largeéscale farﬁs.for their 1mpact~q;>4evelopment.

ih,;he thesié small-scale‘farms a;é assumed to be family farms,
and large-scale farms are assumed to be plantations. fA land tenure
system of family farms 1s'cqm§ared,u;th a tenure system of piantations
by a number of critefia. Thévghesis sths that a tenure system of family.

farms will not maximise all goals ofvdevelopmentjnnor will a tenure systeﬁ

of plantations. The thesisléxplicitly shows whichldevelopmént goals are

maximised by faﬁily'farms and which by plaﬁtatiohs.

Initially thé thesis demonstra;eérfhe functional relationsﬁip
between 1a£d tenure syggems and,égrigultural prqdﬁctioﬁ-techniques; “
.Agricuiturél techniqueé are shown 16 Be determined by the‘tenuré systems
and their objéctive functions;‘hgpée plantations will adopt different
techniqﬁes_thén;family farms. Tﬁe madel used to. demonstrate the ?ela;ion-‘

\ g

ship assumes_éfneoclaSSical production function and two objective functfons.'

The two objective functions are shown to result in higher capital-labour

= C(111)



rat{os on piantatidns thahron;family,farms. PlahtatlonS'villeEnd

- to adOpt;mechanised-teéhn}queé;.ﬁﬁéfeas f;mily £arﬁs vtllrgdoﬁtﬁ
g'nbh-meéhanised’techniqﬁes; ' | | |
fhe £hesis tﬁen'examinés}the Pacro'iﬁpiiéafioné,éf Eh; '
two'land téngre-sfstems.’ At thé mécré'léve; phe‘fhesi; aséumes‘
-that.Coibhbia\Has th;eé piincipai develoémént goals;
,théy'aré maximising conSQmptioh over'time; maximising
current emplovment ‘and mA*ﬁmising.nét foreign ékchange saving. The
.régionaie for chcentratihg oﬁvtheég th;f%’development goa1s is
shown in'fhe thesis. o o | . B | |
‘ﬁlantations with their higher c#ﬁital laﬁdur‘raﬁibs’are
shoun fo‘maximigevtonéuﬁption over iime. Family fafms'éré’showh to
maximise curreqt émﬁloymént and né; forei;n ekchangé}savingf
Neither laﬁd tenu?é system maxihises all thfee de&elopment goélg;

»

hence a conflict‘ariSés'vhéh Co1omb1a h§s more thah one dévelophent,\'i
goal and timefhoyizoﬁ..’ }”’ .

| That .a coﬁflitt exists is,testedﬁempifitally by a.éOSf;' '
~‘bé:éfit a#alysis of family farm§ ané'pl§nt§tioﬁs. With téchhical"
data on péim oil ﬁrﬁ QCtign in Cdlomﬁia;_fhg above conclusion is -
endorsed.# The planyation is.rankéd above the famii& farm‘wﬁeqjxhe

goal is maximum,c sumption over time, and the family farm ébbve the

) plantation when the development,goals are maximum current employment

w



-
R

“and maxiﬁﬁﬁ‘ngp!foreign excbaﬁge sa?faggg‘A
Fih;i-lly.the' pollicy-';impli_‘céti'or‘{‘s‘ of thé'jconf'l.ict-vlé:tg
eiémined, 'Sinée neitherVFénure syéteﬁ méximiseéiéll‘three
developmfntlgoalsvthe_iaﬁd tenﬁfe~syste@ﬂwilf need ;o‘cha;ge ;ith
differé;g deQélbpmént goals. 'The ﬁhésls examines th the lahdhtenure_
s?s;ém'ﬁan‘bé changea.’vThe'tﬁésié'cénéeﬁtrateg op iwo poliéy Qa;iaﬁles,
the-cbs; of labodr énd the cost of cépitél. Adjdstmenté 1nithese two
’/;,—Tvaf*ables,are shown to influénce.thewreiative 1ﬁpbrtaﬁce of fémil&g ’

-

farms and plantations.

(v)



’.

ACKNOWLEDGEMENTS

I &@sh fg th#nkimy {nternal comﬁittee memﬁers{ bts. M.- H.
Khah,iD. J. ﬁeVoretz; S. f. WOng;gndiProfessof AlbéfUSCifia,fof'ﬁﬁeir
,guidéngé'énd éohmeﬁfs du(ing fhe préparationrof Ehté'theSiS.‘ I aiéo 1 - 
wish to” thank Dr; Lauchlin’Currié'fOf StimUlating my 16tetést‘1n

. S , . , L 3 ‘ ' ' L :
Colombia and for his encouragement and- assistance during-my stay there.
*

Further thanks‘aré due to Dr. Z. Spindler and Mr. lan McDonald
both of Simon Fraser University, Dr.. Calle Vasquez of the Corporacion
Financiefa de Fomento Agropecuario y de Exportaciones (COFIAGRO), and //

Dr. Edierth Restrepo of the Instituto Colombiano Agropécuarié (1CA).

For financial support, I-am‘indebtea to the Canada Council
whose generosity made this theéis poséiblé.

-> . .



”AP?Rb&AL

AﬁéTRACT‘ -
ACKNOWLEDGEMENTS

. TABLE OF CONTENTS:
lLIST 0F TABLES
LIST OF F;GURES

LIST OF GRAPHS

 PART 1: THEORETICAL ANALYSIS
CHAPTER
1. INTRODUCTION

2. ‘THE MICRO MODEL AND ITS MACRO IMPLICATIONS

PART II: EMPIRICAL EVALUATION

3. COLdHBIAN ACRICULTURAL STRATECIES AND- THE PALM oIL
INDUSTRY

,5.-‘AN EVALUATION OF LAND TENURE SYSTEMS AND AN EMPIRICAL
EXAMINATION OF THE MICRO 'MODEL

5. POLICY HEASURESvANp_dbﬂgLUSIONS -
APPENDICES . v
BIBLTOGRAPHY S ,

- (vii)

[

71 .

100 .

139
17

208



o

Table No. . .

Chap. 3.1

NS

3,111

Chap. 4.1.

411

Chap. 5.1

~ Colombjan Agriculture in 1970

5.11

111

- Iv

VII
VIII
,

. IX

X1

Crop Yield in Kilos per hectare by Farm Size, =
_and-fOr INCORA’projeCts,

-The Empirical Evaluation ofé;enure Systemr

Agricultural
‘Warm Climates without Food:

_Tdial Number q{lMan~Days for Ten Hectares

LIST OF TABLES -~ .

Title

‘The'Degree of Land Concentration and of Rural’

Income Distribution Colombia, 1960 -

.Relative.Vaiue of Output per hectaré‘of'Agti;
~cultural land and of

Agricultural Labour - . °

- Labour and Capital Shares -in Colombian
mAgriculture

1960

Tﬁe,Availability of InstitQtiohaI‘Ctedit in

T~

Summary of the Policy Measures:

fb0ur Costs: in Pesos for Men in
1970 by selected

regions . L

Location and Number of Palé'Oil Units Sampled
« . . . S
Proportion of Palm 0il Units Sampled by Size

fEstablishhent of Cost Per Hectate on a Family"

Farm o

4
v

‘Number of Han—Days ‘and Material Costs For
AHaintenance of a Family Farm

Harvest Costs Per Hectare
Yieldrand‘Revanues‘by Year on the Family Farm
Establishment Costs Per Hectare on Plaptatioﬁs

Planting Costs Per Hectare on Plantations

Number of Han-Days and Haterial Costs Per Hectare '
for Haintenance of a Plantation ‘

(viii).' , -

, :/'82

113

121

143

157

3 173

187

188 °

188

189

191

192

193

L%

181

- 182

186

*



App.

‘,TabletNo;
XIT

X1V

X111

_Yield and Reuenue Scheduiegfor the Plantation o

S 't »
Haruest Cost Per]HecﬁaregPer'Year .
Plant Costs L : ‘ . s

Total Cost of Plantations

‘Total Cost of Family Farms

CXVIT T

Plantation Rﬁte of Return: when the Shadow

.Wage is 33 Pesos v S . .

XVIIT
‘Hag% is 33- Pesos_

| XIX -
:‘Wage is 22 Pesos

XXIT

XXI1I

Wage 1is 22 Pesos

Family Farm Rate of Return when the Sbadow(v
Plantation Rate “of Return whén the: Shadow -

Family Farm Rate of Return when the :Shadow

>

:Plantation Rate of ‘Return when the Shadow

"Wage is 26 Pesos '

Wage 1s 26 Pesos :
o N
Family Farm Rate of Return when the Shadow =

_Internal Foreign Exchange Rate of Plantation
,Reglmes (100 Pesos) L , ,

CXXIV -

Internal Foreign Exchange Rate of Family Farm'-

Regimes (100 Pesos)

Labour Coefficients

v

(1x},

. Page No. .

'FL94f
1947
196
197
198

199
200
201
202"
203
] 204
" 205

206

207



iy ... LIST OF FIGURES

.

Figure No. 7 .~ “Title . ~page No..

Y

) ’“Chapgfl.lj_'Mechaniéation'and Non#Heehanisétion o 1S
Chapﬂ'l.i The Conflict betueen Haximislng Present as’ ‘_
o Against Future - Consumption NN .39
RN o 3 ‘ s e ) )
. 2.2: The. Conflxct between Current Output and e
L Emplovment S . , _ e 45
' 2;32  The Effact of Raising the Cost of Labour on '
‘Production Techniques -~ . A 50
' 2.4 ,aThenThree Constraints’ S ) : 43 56
* A ~‘ L v: ' V< - . - .",' - .' ‘ .
2.5 The'txthange”Gap' o R ' ISR, ¥ |
- o 2.6 hffects of. a Fall of Money Uages : o '6ft
Chap. 3.1 T!..Land Ténure - System in Colombxa 1960 : ' 77
o I : B
. Chap. 4.1 Goals and the Shadou Uage S ' - . 105
4
. - . ) _
N

(‘)l



- I¥

Bith

‘Imports of Edible 0il. in Colombia, 1962 - 1970 92

s
'.
» .
A )
N -
| | ('j'/ |
e
r . ‘3‘ -’
h e
N o
e % R

S S ST R

| ' . , ,
D t - i
_ .~ LIST OF GRAPHS . L
e - ‘ 3 v
@ T |
.- Title R T Page No.
: 3. ’ . ,
_.’rf)- » , ‘
'Composition of Total Supplv of Edible Oils .
Colombia, 1960 - 1970 c . . 86
Volume and Composition of Ediblc Oils Producvd S
in Colombia i S , . : .87 .




PART I: THEORETICAL ANALYSIS

L g ~ CHAPTER ONE -
. = N
e TN TRODUCTTON ™ e

1. Ob}ective and Approach

.The purpose,ofiecpnomic development is to raise living standards.

Improved methods of éommunicatiqh in developing countries have stimulated

expectatidns of higher living Standards.1 Houevef, all too often, the

£

developing countries are constrained from fulfilling these expectations.‘

The result may bé growing frgstration.

,
One of the principal constraints on development is the rapid popula-

tion growth rate. As a group, the developihg countries have éxperienctd

()
Ll

population growth rates of 2.2 per cent a year. In Latin America, the (1
* population hasfheesigrowing even fAster, at an avérage of 2.7 per cent

a year and with at least four countries exceeding 3‘per‘cent.2 This

is more than.twice the rate of European countries in the nineteenth

century.

©

- The growth rate of population can constrain higher living ;

standards in two ways. Firstly, the population growth rate may absorb

. ‘ - ' ,
increaseg in national income. Hence, income per head will be prevented

from rising. Secondly, the population growth rate may exceed the

: 3 | r—
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ment. ' | - | ‘\\

economy's ability to absorb labour. The result wi?l.be-growing unemploy-

Historically,. the firét.way has been-less constraining. The

’

population growth rate has not absorbed income increaées,'and per‘capita

incomes have increased. In Colombia, for example, the popylation bas. .

| been growing at 3.2 pég'cent a yeaf but output has been growing even
faster. Average real pet capita incomes have increased by 1.7 per'ébnt
a year.

. - However, national income has not increased sufficiently to
solve the second problem, labour absorption. Colombia's ldbour force

is growing at’3.5 per cent a year and productivity;gt 2.9 per cent a

year.5 To absorb the %;pﬁing labour fbrce, national income must increase
X

by 6.5 per cent a yqaﬁqﬁ Since this rate has been achieved by Colombia

only in isolated yearg, labour absorption has been insufficient. While-
the annual growth‘rdte of labour is 3.5 per cent, the growth rate of

employment is only 2.2 per cent. The differenee is the growth rate of
14

effective unemployment. If present trends continue oVer’a third of the

labour force is projected to be unemployed and underemployed by
L \ ¢ - ' ,
1985.6 In absolute numbers this is four million people. oo ' "'ff—“\

A "Unemployment tends to produce considerable haEdShip’iﬁ the

,deVeLoping countries. °‘Theoretically, if'averaée per papita incomes are

. - ) _
rising, the %mployed can transfer income to the unemployed. If there

—

is a Egtential Pareto improvement, aggregate living standards can be
N * . ‘- B v ’
raised by income redistribution. ‘Hoyever, incégk\{sdistribution may be

more a thﬁjpetical possibility than .a reali;y. The fiscal machingry may



_support or ‘to- live  in gfeat_hardshipi

'befinpdequate to redistfibutelincomeibr thé’govérhment maj th'con31dér"‘

redistribution to be in the country's or its own interest. . The

unemp loyed Qili Eheﬁ be4Ieftmw1th'no'altérnétive but to seek family
, - o ‘ ..

To.ameliorate hardship caused by'unemployﬁent, the government

i o g

caH'pfgce‘Tiiéf-E}fa}f;y oﬁmlaboﬁf*absérﬁiioﬁ; “Projects ca;fﬁérggiéktea
for their ability to maximiseﬂcurrent‘employment.' However, maximising -
current éﬁplOfment can involve a cost in that some other'de§e10pment goal

may haVe-tb be sacrificed. If labour absorption is inconsistent with

reduce

outht growth, for example, maximising current employment will
‘ ' ‘ ' ' ) ' : —

the economy's ébility.ﬁo employ labour over time. The policy-makers

will then face a decision ,whether to reduce current unemployment or

unemployment over time. - -

[ B : ) _ '
The problem of conflicting goals will be illustrated in this

thesis. The context will be Cdiohbiais land tenure systems. ﬂith the

level of uneﬁployment perhaps at one-quarter of the labour force and the

rate of unezployment growing at 1.3 per cent a year, CoiombL; has high and ‘

growing unemployment. The policy-makers face the decision whether'tb

. reduce current ugemplbyment or unemployment ‘over time. Land tenure

-

systems will play a critical role in that decision since the landfprovidés

employment “for almost half the labour force. ‘ - s

.The ﬁriﬁcipa} objective of this'thesis‘is to cbmpare tenuré.
systems for tﬁeir'iﬁpact on eqonomic dévélqpmeht. Ecoﬁomic development is
defined as a broader.concept than reducing unemployment. It is defined
by an objECtive,fhﬁction‘vhich consists of three goals. Land tenure systems

-

3
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'vill‘be compared for their effect nn_each?of these goals. The three

goals are consumption over time, current employment and net -foreign

exchange saving. Their relevance tdyColOmbia'is demonstrated.

The‘tenure systems‘are compared theoretically'and empirically

for their 1mpact on the development goals. Since the thesis finds that

o r—r———,,ﬂ Wy Y
S .7- Ty

a conflict theoretically may, and empirically does, exist between;goals

' some 1mportant policy implications emerge. Any particular 1and tenure

" isg'the intention of factor price adjustments.'

‘system will not maximise all three development goals. Maximisation of

one may reduce another. The tenure system. which is desirable, therefore,

1

depends  on which goal is the maximand. If a particular land tenure system

fails to manimiSe thevpolicy—maker's assumed goals, the tenure system will"

-need to be changed. The thesis examines policy measures that can change

the tenure system. The policy measures are adjustments of relative factor

prices.

Factdér price adjustments are the principal policy measures

because they appean to be the most practical 1n the Colombian,context;

Other measures of changing land tenure systems are excluded as unfeasible.

Hence land.reform, however desirable it may be, is.not analysed. The

more feasible approach may be to change tenure systems indirectly.7 This

/ The point of departure in this thesis is a model which compares
' \
tenure systems at the micro level. Two tenure systems, plantations and
family farms, are considered. 'They/are def ined byvtheir maximising behavi-

our under competition. Plantations are assumed to maximise prbfits

whereas family farms maximise total output subject to a leisure constraint.



Using neoclassical prodqccion'fuﬁctions, the model compares théir;prsgéstion '
techni&ues.. Itishové'thatztgqhniques,6nvp1ancations.tehd fo,hayé higher
capital-labour ratios than family farms.

The micro model allows the,cdmpariSOn-of plantatibns and fémily'

farms at the macro leVel.j The conclusion that" plantations tend to have

hlgher capital labour :atios than family farms is used to %;agare the two

'tenurevsystems for their ‘effect on development;,‘Each regime is" examined

for its effect on the three develop¢ent goals, Piéntationsfdie shown to
maximise consumption over time because of their higher capital-labour ratio.
. Conpersely, family farms tend to maximise current employment and net

r ’

e

- foreign saving.

The final thearetical-section analyses the effect of'factorvprice’
ad justments on plaﬁtations End'family farms. ‘It concentrates pérticulérly -

on price adjustments of capital and labour. The objectiﬁe is to show hew

. @ . ,
tenure systems can be changed to coincide more with the government's o m)*‘ ]

dévelopmént goals. )

§

The theoretical conclusions of the thesis are empirically dvaluated. .

Sipéé there are three theoretical analyses there are three empirical sections.

v
]

Tﬁe conclusion that thé three goals are inconsistent.is evaluated

by a.cost-benefit study. flént;tions andvfamily'farms are raﬁked by theif
ipternal rates‘of~returﬁ for thevthreé“developmgntgoals. Tbé'conélusién
iB Sppported. Plantations are rahkéd higher than famil§ farms iﬂ‘;aximiéing
. consumption éver time, family fé;m; 1ﬁimaximiéing current gmploymgnt.’.For
‘the goal of net fof;ign exchénge saving, the ranking'is léés conclusive.

Either plantations or family farms can maximise net foreign éxchangé éaving:

the ranking depends on the economy's dominaht constraint,
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The possibility of changing land tenure systems by factor price B
adjustments is examined within the Colombian agricultural sector. Only“
two factors are considered, capital and labour.v The opportunities for

changing tenure.systems appear favourable. ‘ The'factor markets are not

.”perfectly competitive, hence factor prices vary between plantations and

'.family fafgs Capital is cheaper and labour more expensive to plantations

¢

g g v iy T C a4 Rl -

than to family farms. These distortions provide an opportunity for

m— -y e -—r-,;--r— W T

selective price adjustments.
Finally, .three hypotheses of the micro model are evaluated. The

hypotheses arejanditions for the capital-labour ratio onvplantations to

exceed that on family farms. The wmodel does not prove conclusiver;that'the‘

Capital-labour ratio will differ, but the data support the hypotheses, and

hence increase the likelihood that capital-labour ratios will diverge.'

>

2. Organisation of the Study

2.1 The crqp

e To fulfil its objective, the thesis_concentrates on a single_crop. s
Plantations'andlfamilyifarms are assnmed-totgrov the‘same”crop.‘ The» |
rationale,for this assumption is‘to_eiclude“crop'composition as,anbexplana;_:
tory variable.] Prodoction‘techniques‘vill differ from'one crop to another;
hence, inclusion‘of more than one crop would have distorted the anlaysis.

The objective is to-show the tmpact on,development'of7two tenure systems

which-are identical except for their maximising behaviour.

The crop used as illustration is the African oil palm. In a _,/%:::>

number of respects it~fulfils the requiremengs, for a cross section study.

¢t - : , S C (j,,
. . : . ‘N o .
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.Of p{i;a;y 1mportanée is the‘availability of data.S;CﬁépterfThrgé‘briéfly
deéériﬁéﬁ the 1qtr6duction of the Afriéaq‘oil balp inté’Colombia. Siﬁce'
‘tﬁis crop is not indigénous to bplomb;a, a numbér of studieé wéfe madé to

o seé 1f-thé agroﬁomic cohditibns-were suitable.- Giﬁén the pepenhiq; nature
of the crép with its lohg.gestation ﬁeriod and 1afg; iﬁitigl optlays;lathérA

studies were made to see 1f'the'finanéial aspects were favourable. These

~——StUATEE hAvE “COnY INuEd OVeY the  JEaTs, Ahd provide a g§ood source of data.

?

0Of equal importance is the diverse pattern of cultivation. In

Colombia, oil palms are cultivated on units which range in size from less

o~

than five hectares td wmits of .over 2,500 hectares.  The diversity in size .

»

presents an ideal pattern of land tenure.. Typical family farm regimes
exist, as do unitsvwhich\have the characteristic features of a plantation
‘regime. There are no landiord—tenaht forms of landholdin :7on1y the two

forms énalysed in the thesis.

A third.advantage of the oil palm'crbp is that substitutability
exists»betven factors, particularly between capitgl and labour; dil
palms can bé cultivagedvby production techniques that have high or low
capital-labour ratios. The technique selected will depend on the objective

function to be maximised and on relative factor costs.

\}

~

A _ . 4 o
L8 In the fourth place, palm oil is a homogeneous crop. Quality
o ‘ . )

can be scientifically determined and palm oil below standard is uncommercial.

No problem of comparability of product between tenure regimes exists.
- Finally, as Chapter Three shows, oil palms were introduced into

Colombia with government support. Subsidies, credit facilities and trade

advantages were offered to palm oil producers. .The policy conclusions of




L]

this,thesis, therefore, are not without precedent in the history of the

industry.

2.2 Organisation

" Chapter ng_pgovidésrthe theoretjcal background of the thesis, . .. "

. presents the micro model and its macro implications. The two tenure

A = g .

sy tems'are'compared for their impact on the three developmént goals, and

thé& policy measures examined.

Chépter Three presents a description of the Colombian land .

tenure systems, two agricultural étrategies and the palm oil industry.

Chapter Four evaluates the land tenure systems by cost-benefit

analysis, and provides data to support the conclusions of the micro model.

.
‘

Chapter Five examines policy imﬁlications and offers suggestions .

for further research. '

3. Review of literature

// o The 1mportancevof tﬁe landifenure system to developiné countries -
- 1s well documented. The land fenuré system will affest thé rate of capital-
' accumulatior.l..8 It is the main source of rﬁral wealth.9 It, also detérmineé
the rural distribution'of income; if land is unequally di?ided among the;‘«
populétiqn; income distribgtion will be skewed;}o Hencé, the tenure system ,
~1s at the core of rural living g;andardé: where the tenure system is-.
onerous to the majority of people, as in Colombia, living standardé suffer.l‘1
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In ‘spite of‘the@r\importance,land ténure systems have rgceived

only.cursofy social evaluation. There have been only a few studies

. comparing the effect of tenure systems on anyione dévelopment goal ;- there

have been no studies comparing their-effect on several goals. The studies

- X

thHa avE€a SD ende O beke piriZal.”” In éddftIGﬁ, tThére Rave been
no studies éxamining the responsiveness of tenure Systems to factor price
adjustments. The thesis intends to repair these omissions. By postulating

a complex objective function, it intends to compare tenure regimes by

several goals. 'By'adjusting two factor prices the thesis intends to show .

that tenure systems can be changed.

Thesé‘two contributions yiil be deglt witﬂ consecutively iﬁ thé
review of literature. The review of literature will.first co;er studies
which have compared land tenure systémg. It will then review“bﬁe brief
litérature‘on factot price adjustménts as a potential pdliqumeasure.

Finally, the literature en individual farms will be discussed.

The majority of studies which have compared land tenure systems

have been empirical. They have also concentrated. on economic efficieﬁcy

-as if that were the only goal of development. Two .such studies have been

made in Colombia. The earliest was the report by the Comité Interamericano

de Desarrollo Agricola (CIDA) which divided farms into four sizes.l3' The

o -

report found ‘that tt} average product of labour varied directly, and the

éVerage product of land inversely, with farm size. Studies in other Latin

American cod‘tries, and later %tudies in Colombia, have confirmed its

fiﬂdings.la The implication of the report is that land utilisation is

3

»

e
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dnefficient. The report implies that output can be increased by

 redistributing land and labour.

CIDA did not disaggregate its data by crop. 'Therefore, the

: cthluéion is less significant. Small farms maximise value per unit of

g

land by growing crops _with high yields, whereas largg_farﬁgfpggducg_,”ﬁ

extensively. In Colombia, onlj 33 per cent of the land of large farms
" is' under crop compared with 80 per cent of the land of .small fartx;s.15
Hence, the likelihood is that the_average product of land varies inversely

with’farm sizé.

. ' ’ v
. "The second major study similarly,failéd to disaggregate by

’ ’. i . . . l . ’
crop. Berry used 1960 census data for his cross-section study. 6 Farms

s .

- were evaluated according to the criterion of value added / social
opportunity cost of impuf. The criterion is more sophisticated thgﬁ that

used by CIDA but the goal is still efficiency. The study concluded that
¥ ' ) .
small farms are more efficient than large farms.

An improvement over these two studies has been made by the
Consortium for the Study of Nigerian Rural Development (CSNRD) in its

analysis of ‘tree qrops. Effiéiency is still retained as the development

bl .

goal, but the CSNRD disaggregates by crop. In palm oil production, family

farms are shown to be more efficient.17 For other .tree crop§s, the

conclusion is the same . 18 ' | -

The'onl9“lxudies which have rejected economic efficiency as the

]

development goal are those by Baldwin.19 He incorporates pecuniary

externalities that are excluded by economic efficiency.zq Baldwin's studies
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are also unique in being theoretjcal. As in this thesis, the theoretical

analysis “is based on differences in production teehniqees.' Two land

tenure systems are assumed, plantations and family farms, and each has its
distinct production teehnique. In the'anaiysis,'the tenure systeﬁ which has
the most externa}ities maximises deyeIOpment.2181nce‘family farms tend to

have greater externalities than plantations in his model, the study con-.

e : S U - IPUSSEIEIRE S o e

“cludes that familydfarms are more conducive to development Llign-pdantations.

The failure of Baldwin was to insufficiently specify the goal of
development. Fer if deVe{opmenr'has more than one goal Baldwin's cenelusioﬁ;
may not hold. His coméhrison of micr0~units with the‘hacro socia} welfare
fuhction was an imrortant contributioh to the literature. Yet beééuéé he
failea tovspecify the goals ;ithin the_social welfare function there was no x

conflict between land tenure s;stems. This thesis will introduce a time

hqiizon and show that conflicts between tenure systems must emerge.

The thesis alsofrejects'Baldvin's,?Eiiance on externalities. He

assumes externalities that cafinot be quantified and have little operational

22 , :
value for project appraisal. He did not attempt to test his conclusions

empirically, and so was not concerned with practical limitations of data.23

This thesis empirically evaluates its conclusions and therefore includes

4
only quantifiable externalities. ;

IS

The poesibility of changingiland:renure systems 1is discuseed £o
the thesis. Beldvin's'analfsis is applicable only to newly-settled regipns.
It has no policy implications forvregions which are already settled. It
proposes no policy measures which can change existing tenure systems. This
thesis will repair the omission by examining factor price adjuetments as

policy measures.’
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The literature is.gingularly deVb%@ of much discussion on
changing tenure systems by fackor price adjustments. Yet the possibility
of influencing production techniques is discussed. For example, the’

"Internatioﬁal Labour Office (ILO) examined possible price adjustments thaf

will discourage mechanisation in Colombia.24 Changes in depreciation

—atrowamces; 8ib51d1es, and interest rates are possible adjustments.

Hyint also mentions several price distortions that will reduce dualism

4

-

'.among production techniques, but he does not analyse how these will .
affect the land tenure sys,tem.25 The only exceptions are Griffin and

[y

Dorner.2

-

Griffin wuses evidence that fertiliser prices aJ:\distorted in
Colombia to argue that the government imb%icitly favours large farms.
»In coffee productioﬁ he findslfhat small farmers are more efficiené,_yet
they’aré obLiged.to pay more for fertiliser than large f§¥ms. His
solutioh is to-subsidise'inputs on small farms'and so improve their
relagive profitabilityr The analysis indicates that tenure sySbems can
Se changed by factor price adjustmént. ’Dornér, in a less Specific‘
context, notes that factor prices have tended to benefit'large farms.
His salution'is for contrived dualism to favour small farmé. Credit and
1éhd would be made mefe'accessible to small férms.' Simhltaneously, newly-

settled land would be distributed on the basis of labour absorption which

would -also favour small farms.

This thesis develops the ane}ysis of Griffin and Dorner to show’

how a variety of policy measures can change the land tenure system.

Adjustments in the prices of‘capital and labour can be combined to alter
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. the producfion techniques used by the’micro_hnits.'

. . s .
At the level of indi&idual farms,'plgntationé have tended to -

be ov ked inlfavoﬁrvoflfamily farms orflandlqrdétenaQt relation-

ships.‘z7 The literature on plantations tends to .be critical of them

~

because of their negative externalities.28 On the family farm, howgvé}, .

~ >
3 L

w

T g g - eyl

Eﬁgﬂiiféiéid?é‘has been pléntifﬁl Znévgehergily Sy;b;ZEézic.A The A
pioneering work on ﬁhe family farm was undertaken by“Schultz.29 His
conclusion that peasént farmers'act rationalLy has enabled farm models

to use traditional economic premises. . 4
- .

Among the most recent, Nakajima's model initially demonstrates

30

the subjective equilibrium of a family farm. ‘It is then subjected to !

exogenéus changes of a number of-variables. fhe family farm BehaQiour ’  N
pattern assumed Sy Nakajima buildﬁ‘on earlier work by'Nicbollé and Sen.31{
Thevfamily farm maximises output subject to a 1e}sure_consfraint.' This
behaviour pattern 15 incorporated into the micro model in the thesi#.
Howevér, from the point of view of the oil palm,industry;'the modgl'is
deficient in not including caéital as ;n input. Given the character of
much of subsistence agricuitdre, it is a valid approximation of reality.
Yet, because gapital is a large sﬁarerf_total palm oil oﬁtput,

v

Nakajima's production function cannot be used.

The model in this thesis includes capital as a separate input.
/’ff§§%321usion enables capital-labour ratios to be compared on land tenure
i . . :
systems. The capital-labour ratios are shown to diverge because of the

behaviour pattern on the tenure systems.
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4., Elements of the Model

4.1 Definitions

To clarify certain concepts used in this thesis, it seems

appropriate that,their‘definitions'are provided.

- .- et - L

SRR e o - i gy e s

1
Y

Land tenure system: . A form in which land is'heldtthat _

incorporates all rights created by man. Examples of tenure systems are

 plantations and family farms. U

-

Agricultural strategy: A policy of tﬁe‘government or its
. - . ,

agencies towards land tenure systems and agricultural production techniques-

Land reform: An agricultural stratégy which involves direct
changes of land tenure systems through widespread expfopriation and

redistribution of land.

Fami!% farm: A farm whose labour is primarily supplied from

within the family. 1Its size is sufficient to provide work for two to

. four man+years and for palm oil proauction ranges from two to fifteen

hectares.

Y

Plantationﬁ A farm which hires labour. It is characterised
by cultivation of highly commercial crops. 1Its size will vary by crop

and for palm oil ranges from fifty hectares upwards. In Chaptér Three

plantations are synonymous with efficient farms that employ labour.
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» Mechanised techniques: ij'bnly two"factois;are assﬁied,

mechanisation can be defined from Figure 1.3? Capital is defined as -
" depreciable Eapital only for the definition. If T is a technique which

f . R . ~

Figure 1.1 Mechanisation and Non-Mechanisation

. C Labour = N ‘
o Ogeput " .

B
| .
A ‘ i <\\'
e A
| , .
]

- Cagital
Output

uses OA labour and OB. capital investment for the same ohtput,»the area

. : ’ ) : N ¢

inside the angle BlTAlis excluded. Inside that area both capital and

labour inputs are higher than with technique T. The area BTA is also-
. - : ~ '
excluded because that would imply that both inputs are f§ewer than at T.

The only areas for rational éhgice are are ATB1 and BTAI. Mechanised
:ﬁxatter area. They will

techniques are dg’ined as a movement in th

maximise labour productivity.

v For agriculture, land is an additional input in the production
functiop. Land is not included in Figure 1. but the range of mechanised

technifues can still be illustrated. Using T as the reference technique,

i .
rs

~capital onfy mayibe increased. This 'is termed capital-intensive and is -

shown by a movement along TAl. Altefnatively, both® capital and land may

RO U ROV U U OSNUN

‘be increased This is termed labour—saving and is shown by a novenent

along TB. ‘Hence labour saving increases output per vorker5
. .



16

Non-mechanised techniques: These are within the area ATB

They will maximise land productivity and are characterised by inputs of
fertiliser, pesticides and labour. They include labourrinten3}~e

;echniqueé which are Shown by mﬁxgments along TBl. RS

Degree of mechanisation: The ratio of stock of depreciable

capital to labour. . .

Degree of capital intensity: The ratio of depreciable capital

use to labour.

) . . o

Cag@tai: Capital includes working capital,.depreciable
capital, human capital and imported capit;i. It does not include the
pilm trees themseives‘althdugh they are implicitly costed by the inputs,
of‘§orking capital, imported capital, and skilled capital.

4.2 Method of testing hypotheses

The hypothesis that the desirable land tenure system will vary

with particular goals is evaluated by a cost-benefit analysis. Family

farms-are compared with plantations for their relative desirability. Both

units produce palm oil:. !
»

. 5
The output, palm oil, is shadow priced at world prices. All

imports except for the input of skilled labour, are shadow priced. Imported
s ' .
inputs are shadow priced at world prices, domestic capital at domestic

prices net of taxes and unskilled labour at various concepts of labour's

»

opportunity cost. . . ... et —
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The oppgrtunity'cost of labour varies with ﬁarticular

deveLOpment goals. )Thé'goal of cdnSumptibn over.time ﬁas a concept of
‘labour's.opporthni;y cost which includeswldﬁour's ;onsgmption expendi-~
tures. Hence, thé opﬁo;tunify cost is higher than if consumption were
excluded. ’This Q;ans that tﬂé shadow wage is‘high. At the other
extreme, the goal of current empioyment'mayﬂput‘the opportunity cost
of labou; at zérq. The sh;dow-wage will then be zero. fﬂis thesis -

has a positive shadow wage hased on labour's estimated socialymarginal

product. ' -

d . - o . ‘ ‘ )

Adjustment of labour's shadow wage is shown to change the
évaluatiqn o iand tenure systems. As the shadow wage is adjusted, the
relative rankiﬁg of plantations and fémily farms is changed. The

" ranking uses the internal rate of return as its criterion.

§

wk.3 Data sources

‘Data on Coloqbian agriculture 'is generéiiy poor although it
has‘been imprqving recently. Colombia does not have an official and
COntipuéus set of statistics. The main étatistical agency,.Departamento
~Admini§trativo Nacionél de Estadistica (DANE), was able to obtain sample
data of‘crops harvestéd and plAnted for the first time in 1967. Other
érganisations have independe?tly obtained estimates of crop yields and
fhe'area harveéted,.but often -there is considerable discrepancy among
ghe estimates; Evéiuation of these‘eétimates has,been made by the Banco

de la Republica and by the Agricultural Ministry's Oficina de Planamiento

- e PO U VD USRS S

~del Sector Agropécuario (OPSAY. ~
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- d 'y ' . . S
Data on edible ail products is available from a number of
soifces. ‘Considerable discrepancies were fouﬁd‘particdiarly ovgﬁ thé
~ amount of edible oil produced and imported. Where data Fonflicted the
 estimates of tﬁe ﬁi;istfy of Agficulture (OPSA énd Minaériculgdfe) were
used.. The Ministry has the most recent data wifh which to‘corr;ct past

éstimates;
<

A statistical apegndix will bé attached to the thesis. This will

show the source of data used in the empirical section.
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CHAPTER TWO'

“

THE MICRO MODEL AND ITS

MACRO TMPLICATIONS

Introduction

>

This chapter compares theoretically the impact of two land tenure
systems on developmert. The land tenure systems are plantations and family
farms. Development is defined by three develoﬁhent goals; cdnédmption over

time, current employment and net foreign exéhange saving.

'

5 The starting point is‘a micro model which relates‘production
techniques to land tenure systems. The modelléhows.that p;oduction '
techniqués'tend to diffé; bétwéen tenure systems whicﬁaproduce the same

'crop. Pléntations tend to use more mechanised techniques than gspily farms.
This ‘is indicated by»highef capital-labour ratios on plantations than on,

family farms. K o .

A section then provides a rationale for the three development

goals postulated in this thesis. It indicates the inter-temporal and

intra-temporal choices that must be made with multiple goals.

'_Finally, the last two sections show the impact . .

rb e A e e e e e A = X - g : :
[

of. tenure systems‘on development. The indication that capital-labour .
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ratios differ between tenure systems is used to evaluate the impact of
plantations and family farms on each of the development goals. The‘
analysis shows-that neither of the tenure systems maximises all three

goals. High capitelflabour ratios and plantations maximise‘consumption

over time. Low capital-labour ratios and family farms maximise current

employment and net foreign'exehange saving.
The fact that neither of the tenure systems maximises all three
development goals suggests a conflict. The existing tenure system mny , .

not maximise the policy-makers' particular development-goal. For exam le,
P y P / P

if consumption over time is the goal, plantations are\the irable tenure

systems; yet the existing tenure systems may be family farms.’ The icy-
makers will therefore attempt to replaee.family farms with plantations.
In this thesis the policy measures are factor prices. Adjustments in factor

—2

prices are analysed for their efficacy in changinchandtenure systems.
the end of the chapter.

The policy conclusions are shown &n matrix form at

5

1. The Model

“, 1

Introduction

To deduce the hypothesis that land tenure é&stems and their
maximisation goals functionaliy determine production techniques in
agriculture, two land tenure systems are assumed - the.plantatien'and the
family farm. ﬁach tenure‘systemvdiffers by the objective function it ’

maximises. T {

— - - LIS e ; T ¥

b




1.1 The objective functién

e

s — o .

1.1.1 The plantation

N

The,plantation is assumed to be a profit maximiser. The

plantation is also assumed’to be a price-taker in both input and output ‘

markets. This is a valid assumption for the majority of palm oil

plantations in Colombia.l Accordingly, the plantatlon is assumed to

1.1.2 The family farm

pay factors the value of their marginal products.

The essq&;ial characteristic of a family'farm is that the

farm employs‘no hired labour. All the labour is supplied by the family.

The. family farm can be illustrated by Figure 2.1 which comes from

Nakajima.2 The family farm occupies the left-half of Figure 2.1. As

.
[}

Figure 2.1 Subsistence Farming

Rafe of
Production
Sold

0Z — Rate of hired labour ——»100% -
’.Commercial
, ) Farm
»
Rate of Family Non-family
Production Farm Farm
Consumed .
Subsistence
Production
Farm
e e e e ﬂ.?m.r««, pea —_

1007 «— Rate of family labour(—————————-OZ
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one moves to the left, the proportion of family labour increases :
Whether the output is sold or is consumed on the farm is less
important. Withvpalm oil, the total output is sold. Hence, the palm’oil

unit is in the left-hand upward corner and can be designated as a .

! . commercial family farm.
The aim of the family farm is to maximise utility (U);.
: | i | o -l x,1)  (2.1)

where X is family income for the year and L is family labour.

N

The partials have the expected direction:

(2:2)

3 U
3x >0

S U

3f<0 (2.3)'

The objective function of the family farm is tﬁat of maximising

total utility subject to a leisure constraint.

~ ) The utility function is constrained by a minimum'income énd the
physiological maximum labour input, which may be the family size. The

congtraints can be expressed as:

’ o x;i}o - (2.4)
\ -0 = L&\(i (2.5)
' ' e ‘ o . NS
i e s s e X Tefers to the level of subsistence incomeé and L to the/}j)

physiolog{cal maximm number of days labour supplied by the family.
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1.2 The production function e N

e

About the production function the following assumptions are made

for both tenure systems.

1. Three i&puts are used; Land (N), Labour (L), and capital (K).

The inclusion of capital as a.separate input 1s contrary to usual practice
particularly in family farm models. Capital is included here as a Separate
inpht in order to be able to démonsbrate.that the cépital-labour ratio

differs between the two tenure systems.

P - - ) : .
2. The production functioR assumes constant returns to scalé

Qith the propef?ies; LQKBNY vhere a+ B8 + y = 1, afe the elasticity of

' . . 3 -
factor sybstitution = 1. . .

3. Land is fixed. : ‘ \

L\_< 4. Capital is fixed. This assumption is relaxdd later. The

production function of the family farm is:
N7 (2.6)

where the subscript f refers to the family farm-xegime. The production

‘fﬁnction of the plantation is:

x = 12BN (2.7)
p p P P

where the subscript .p refers bto the plantation regime. &

J : ,
With tRe objective functiom which is to maximise total utility

- subjggt--to-a leisure COﬁBtYEIﬂf:"fhé*fﬁiily‘fifﬁwﬁfflwﬁéy‘igbour (the

f

ey e R e

e ooy
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. ‘o

family labour)»thetvalue of its AVERAGE physical produét. The payment of

‘average product to subsistence labour is an integral component of dual

economy models.4 The wage (wf) on family farms is

o a B .y o :
v - Lg Kg Ng APP. €2.8)

Lf. . . v

which with land assumed fixed becomes:

. Qa B
w = L fo

g Y
Lf/Nf‘

APP - '.(2.9)

]

-

The plantation on the otheEhhand is a profit-maximiser. As a

price-taker, the plantation pays labour (hired labour) the value of its

marginal é%oduct (MPPﬁ%g

BX B G"l Y ‘
MPP = = a K° L N 2.10
L T p T 19
- p .
o B Y 4 : :
= b 5N ‘ 7 @an .
L ' | |

’

The wage on plantations (wp) therefore with land assumed fixed is:

= B : -
wp a L vK . (2.12)
L /N X ‘
P P

’

The aim is to show that production ;Sgﬂhiques ére determined by

the -objective functions of land tenure sysféms. The,model will show that
NSNS SIS = T

e ot =T

- JH. W TSR S AT
e e e 3

profit maximlsing plantations tend to have higher capital-labour (K/L)

ratios than family farms who maximise total utility.

A
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1.3 The capital—labéur ratio’  » .r‘ AR e

"1.3.1 Initial wages are equal - g

To start the analysis two further agfunptions are made both of

‘which are relaxed later: The two assumptions are:

’

1. that labour costs on plantations are3equal to labour costs on

family farms. Hence, the MPPL on plantations is equal to the APPL on

family farms. The labour transfer mechanism equaljses factor returns.
, -

© 2. that the capital constraint is.not binding.

Given that: e h \‘
APP = MPP,
£ p
, ie. 12k = el (2.13)
-~ LV B N
‘- Le/N, Lp/N
g . ’ - : ;
Ke = K (2.14) .
1N Y R :
f f P D

o
The aim is to show that:

Siﬁz;>$~—«u = B + y (by assumption 2)

K8 NY = k¢ N © (2.15)
—fp—t : —p—p—
LY EACER
£ f P P

P



Therefore;

or if N L.\ <1 .
a - < B
Lg Ng

- ’ - . . '
In order to forcefully bring out the difference #n K/L ratios this

condition can be stated as:

;
(—IE—) > (—IE—) Cif o (H) <1 (2.19)
p £ . . p , -

f

o)
p f ' |

which simplified becomes:

6, o

-

Equation (2.20).states that for the family farm to be/more labour intensive
. ‘ . Fal
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than the plantation, K '(v K the labour per hectareion the
. . L L ). '

. , v . .
family farm must be less than that on plantatioms by some multiple.

1t the imputed rental value of land on plantations is lower than

on family farms ( ) is likely to be less than ( ) The size of
) 1 %- is therefore critical if the condition that )
(a )- ‘ ; ‘ ) (

is to hold, given that ( L >( )
: N ’
f P

Assume a = 8 = y cn both regimes = 0.33, then [1)% = 27.

(o

zZ

This means that for the plentation to be more capital intensive than family
farm units: the number of‘hen per hectare on family farms must be LESS THAN
27 TIMES the men per hectare on plantations. This conditioe is' clearly

likely to hold. Even with a Cobb-Doeglas production function'such substi-

tutability between labour and,land is not likely, given diminishing returns.

THe smellest amount that 1 1 couid be is 4. This is when

a Y . , ' Ve
g = 0. Only if family farms employ four times as many, or more than four
times as many, labourers per hectare than the plantation, will the

condition not hold. (\-\

1.3.2. Llabour costs on family farms are less than on plantations -

The assumption that imputed labour costs on the family farm are

less than on the plantation'regime is more plausible than the earlier
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A o ) . o
assumption that they are equal. This is for two reasons:

1. Unions are strong and cohesive on plantations. They will

force up labour cost on plantations. ¢

2, It<is plausible that the disutility of family farm labour is

less than that of plantation labour. If U N ; U , family farm
' oL | ¢ aLp

labour would be prepared to work for lower wages than the plantation worker.

Assume that wages on family farms are lower than plantation wages.

Assume that A.P.P.L. = 0O M.P.P.L. where 0 < 9o < 1
o 8 o] B :
From equation 13 Lf KEY _ o L K (2.21)
: L./ N L! / NPY
f f P P
B : . Y B8
G oo () ()
L L N L
f P f p
/)

L“lN
\—/
h

I
oY
fo]

Sy’

™|
-

(el 1
o

Zj\‘..“
Hh
e’

™ <
o~

| andl S
—
o

~~
N
S
N .
N’

: : 1 '
K K. = N L.\ 1
(‘L)f_((L)p it (00?) B !f}g_’ig)s <1

-
N L < 1 =
p._f 'Y‘
L N 0 a
. p f
1
L L 1- -
Wﬁ <‘—T‘I‘§ ‘(O q)Y,

S Since © < 1 1 >,( 1 ).l (2.23)
' S - \9 « , a Y .
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Equation (2?23) reinforces the earlier~ conclusion reached when

the cost of labour was the same on the two tenure systems. The inequality.

shows that-the famil§ farm must have an even higher labour-land ratio

relative to the plantatibn, (higher than the previous sectipn) for the

condition not to-hold.' If the idequality holds the hypothesis is -

validated, i.e. that (K) S (K)
. L L
: P f.

1.3.3 The capital constraint is binding

This section aims to answer the question whether the cabftal

constraint could so restrict plantation regimes that they could not apply

e 4 . .

the more capital intensive production techniques. This is a possibility

when the capital constraint is binding. \ ' -

The capital constraint of the family farm regime is the credit

that is available. This amount will be determined by the collateral

> e

. B N, where 0 < X < 1 C(2.24)

which for the family farm is land.

nA

K

The capital éonstrain; at time t of the plantation regime is
some proportion of the value not only of land but also of capital assets

such as machineryf

¢

A

‘ 3 X
+
pt kr K .

Credit and investment at time t (Két) is a function of the capital

stock .and land. As the constraint is.reached the maximum feasible investment

-



3%

IREEY
(X ) becomes:

'K = K ,
. p;l. t

Thén equation (2.25) can be re-written:

K - 3 X_ 3 X (2.26)
+ .
pt v (a kP Koo 3 NP -Np) ,
Since the capital constfaint takes account of capital as well
as land, the proportion of credit available to plantations will tend to

. exceed that available fo,family farms, i.e. ' : ..

[ ]
N

Substitution of equation (2.28) into the production function

yields
K = X . .. X N (2.27)
K »pt ) (! (8 KP Kpt+ Y §P P) T
P B
which reduces to: L
K = X I +
) ] p {B Y)‘
Assuming that =~ K. _ Eﬁ theg: Ky o Lg - (2.28)
. L . L K L
f P P P

if L

S te
A
Sirle
zr-n
A
TN
Q|
< [
o
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Then
\ 1
L 1l )= N
p : P
. 1 : |
Since Ko o £{ < 1 T N lfithe capital cqnstraint is binding for
Kp Lp a Np

both tenure systemsvequations (2.24) and (2.28) can be substitutéd into

" ——

-5{ “to vield:
K
P
| AN, . (l)% N,
YX (2 + v) - \a N
p | P
Therefore oL < l)%- X (B+vy) . (2.29)
) ¢ a ﬁg '

Since (l)-% is a large number and ¥ > A, it is likely that
a ‘ :

A 1 1 X (B +vy). ‘Henqe, it is possible for (K (K
Y") a Yl'ﬁp o Lp hf

5
d

with a capital constraint.

Conclusion

The model has shown using comparative static analysis that land

tenure systems and their maximisation goals determine- agricultural production

T

vtéchniques. For the same crop, plantations will tend to use higher capital-

labour ratios than family farms. The reason lies in the objective functions.
If'family farms maximise total output they will pay labour according to

its average pr&duct, wheréés'planpations, being profit maximisers, pay labour
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their marginal product. -

Chapter Fivgrwill.indicate how distortions in the Colombian

factor market can reinforce the higher capital-labour ratios on

tlanstations.

2. Development Goals

Introduction

Plantations and family farms cannot be' evaluated socially until
the goals of the policy-makers are known. ‘Only when these goals are known

.can.criteria and shadow prices be determined.

‘Traditicnally, the_developmeht goal attributed to the policy-
makers has been economic efficiency which is concerned with potential
Pareto improvements.6 An increase in econoﬁic efficiency occurs when

///\ '

redistribution of gains can more than compensate those who suffered a loss

of economic welfare. The criterion is cost-benefit analysis.

+ One deficiency of4economic efficiency and cost-benefit analysis
is that redistribution is only assumed to occur. Co;t—benefit anaiysis
merely shows that with a positive sum costless redistribution can make
.everyone better off. It does not imply that such‘Eédistribution will
actually take place.7 The assumption that redistribution wi;} occur in

developing countries is perhaps unrealistic.8 The unrealistic assumption

detracts from the relevance of economic efficlency as a developﬁent goal.

A second deficiency of economic efficiency as a development goal
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7
is its static properfies. “This is Liqkea with. its failure to e*plicit1y 
include distribut{on‘effects. ‘Developﬁent is a’dynamiqbﬁroéess and ﬁay -
be-retarded by‘maximising,sFatic goélswlo‘-Mechanisms‘which are
disequiliﬁréting can be important. Pecuniary'externaiities for example
are'e#ﬁludéd on'theoreticél grounds althéugh these may bgbzhs.very essence " .

.of development.11

To take account of these deficiencies, three alternative
&evelopment goals are postulated. The thre; goals are consumptidn over
time, current employment andbnet foreign éxchange saving. The first two ’
goals .explicitly incorpor‘a‘]‘te distribution effects. The rationale is ‘
that distributioh effects directly determine devélopment. The‘goal of

net foreign exchange saving indirectly incorporates distribution through

linkages.

The three goals will inveolve the 5blicy—makérs in a choice. The
choice has at least two dimensions. Firstly, there is a cﬁoice of time
horizon fpr maximising the same gogl. Secondly, tbere‘%s a choice between
maximising two goals in the same time horizon. This is an iAtra—temporal

chéice. Both dimensions are i%iustrated by the three goals.
, : ,

As noted in Chapter Ome, Coloﬁbiafis constrained by a high populatién
growth rate. TﬁeAeconomy cannot absorb the 1abour forcé, so that "effective
unemployment' is high and also growing. The high and growing level of
unemployment presents a choice of time ﬁorizoﬁ; policy—makers‘must choose
whether to adoptva short time horizon or, a longer tiﬁe horizon. The
_former is implied by maximising current }gi

ployment, the latter by the goal

of consumption over time., A choice is necessary if the two goals conflict.
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, Intqg—temporél choice is incorporated by the goal of net’

foreign exchange'saving. If either current employment o;_consumption‘oyer

time conflict with net foreign exchange saving, there may befa choice of
goals within the same time horizon. - }

This thesis will illustrafe the choice of goals and time horizons
‘By comparing production techniqh?% and land tenure systems. It is

recognized that changing the output-mix may ease conflicts between goals.

" This is Currig's partial solution for Colombia.12 Yet if factor

substitutability exists a choice between production techniques still is

[

necessary.

2.1 The objective functionl‘3

2.1.1 Consumption over time

) ’ o
The purpose of economic development is to-raise the standard of
»living. One indicator of the standard of living is per capita conéumption.
Per capifk consumption may be maximised currently or at a distant point in

time. The intertemporal distribution depends on the social discount rate.

This can be seen in Figure 2.1.
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.

Figure 2.1 The Confliét Between Maximising Present as Against Future
* Consumption : .

Consumer _
coge B 5

5 Time
P4

Figure 2.1 shows two production techniques (A and B) producing

,consumer goods over time. Both techniques involve the same outlay.

. . [ ]
Technique B has the larger immediate oputput of consumer goods, but a

” .

lower rate of growth of outbut, wheréas technique A has a higher rate of
growth, but smaller immediate output.l When a conflict does exist; as

in figure 2,] the probiem is whether to selgct technique A or B. 'B 13
superior u.cil time t* in Figu{e 2.1, when the net bénefits of its larger
ﬂnnediate output (sﬂown by the area ABC), aré offset by the_nét benef;ts
later of technique A (shown by the area A'B'C). If time preference and
the social disdount rate are higher than some bfeakeven point say ro,
technique B will be selectéd. At discount rates below ro, technique A
has the higher'net present value, and hence tééhnique A would be selected.

What discount rate and production technique is selected depends on the

development goal. 7 .

If consumption is to be maximised at a distant point in time the
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sociélhdiscounc,ratevis lév. Policyfmakers may have a loﬁé time horizon .
because per caplta consumption is not eipected_to inérEase in the fu#ure.
;f thé elast;éity'of margidél Qtility‘is_negatiVe, the social rat%Lof’
diséount varies direétly with the rate of‘gfowfh of per capita consumptién;
Hence, an'econo;y whose population growth prevents per capita consumption

< ,
from increasing will have a low social discount rate.

,,{Stn with rising per capita consumption a low discount rate may’
. { .
be justifie

A loﬁ discpunt rate is justified if the économy cannot
Aemploy thé ava le/Tabour force, and if the elasticity of mafginal;
utility with respect to employment approaches zero.14 If the concepg of
diminishing marginal utility.is not applicable to employment, inability 
to employ the labour force may justify ahlov discount rate évgn,with.rising
average per capita coﬁsdmption; The absence of.diminishing marginal
utilitx with employment may require that a higher relative weight'bé giveg

to future as agaid;t current employment than to future as against current

per capita consumption.

2.1.2 Current employment

There are a number of reasons wh& employment would be a develop-
ment goal.l'5 One of the most important is that unemployment is a cause
of poverty in developing countries.l6 Generating employment, particularly
ofvunskilled labour, can be a policy to reduce poverty. Moreover, if
fiscal measures canhot redistribute income, generating employment may be
the only redistributive policy available. In developing countries,

disillusionment with poverty has led to widér acceptance of employment as
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a development goal. : .

The emphasis on enpléymenf is on current rafﬁer éhan long—rhn 
employment , énd on high rather than lov‘discount’rates. This suggests
adop;iéﬁ of technique B in‘figure 2.1. Maximising ;urrent employment ;nd.
high\social discount r;tes may be ration;l in developing é'ountries.l8
Firstly, per capita'consumpgion and employment may be fising rapidly.
Secondly, time preference may be short because of uncertainties that
deter long-term plan;ing. Total utility decrgaseé more by a project's
faiiure than it increases by a project's suécess;zhence, tﬂe cost of
failﬁre may justify ldng-term planning only when risks aré_knouna
Thirdly, uncertainties may make tﬂe‘confribution pf'presént sacrifices
insignificant. With,.forvexamplé, the discovery of oii a .country can
grow wealthy independently of its present sacrifices. Fiﬁally, income
'inequglities and high unemfloyment may ;hreaten political and social
stability}9 The poliéy—makers may be prepared to sacrifice aﬂhigher
’grOwth rate’ of outpﬁt aﬁd employ_ent if sdcial unr;sk'can be avoided.

.

211.3 Net foreign exchange saving

Import substitﬁtion,policies have created probl§ﬁ8'ip devgloping
countries.20 Yet they may be'the only way of meeting tﬁe foreign ethange )
shortage faced by many developing countries. If ekport earnings cannot
btincreased import substitution policies may reduce foreign exchange

needs.

'The shortage of'foreign exchange tends to arise because export
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earnings cannot be increased and import negds!remhin unsatisfied.21 In )

developing countries, the unsatisfied import need may result in higher
‘unemployment. Initially, impoa})ﬂ&bstitution tends to concenttate on .

consumer goods because they already have a market. Yet to manufacture

£

consumer goéods, capital goods a;z necessary and the’market may not be

£

large enough to support their domestic production. So capital goods

\ - .
must be imported. Since the: consumer goods sector is dependent on
‘ capital goods a certain minimum of imﬁorts is necessary. Without these

importe) domestic resources in the consumer goods inﬂdétry cannot be

-

fully employed.
Net foreign exchange saving is included as a devélopment goal
-fg} two reasons. Firstly; as shown above, a,éhoftage of foreign exchange
, : t '
| r [ .
may impede full -employment. Secondly, the palm oil industry 'in Colombia

was established expficitly to save foreign exc;hange.22

s

2.2 The problem of weighting 0

An objective function with multiple goals poses‘thg probiem of -
weighting. Thié is a problem of specifying and quantﬁfying the relative
importance of the goals. The wéights must be known before resources can

To solve the problem of weighting a number of methods have been

be allocated.

advocated.23 One method woﬁld rank goals by lexipographic ordering with
economic efficiency as the dominant goal.&lf economic é?ficiency is not

relevant as a goal to underdeveloped: countries this method is inapplicable.

[y

\ ’ ’ ,
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vAnqther would rely.on explicit statements of polfty—-akersvor Hpuld-infer
Qeights fqu analysing past choices. Hovevet, poiicy#-nkers are unlikelpn
to state the‘veignts theyIattach to different goals. Nor.is it necessarilj
'plausible to infer fntnrexéeights from analysing pdat chdices. Another
. method is'to regardicertain goals asdconstraints. The deficiency of this

‘method lies-.in deciding which goals are constraints.

&

The method used in this thesis is to assume weights of either
zero or unity for each of the development goals. Plantations and'fanily
farms will be evaluated by Only one. goal at a time; weights on the other’

goals will,be zero.

'uThe_adYantage.of this method is that the costs and'benefits'of
plantations and famiiy farmsvcan be explicitly demonstrated. If neither
'tenu§e~regiMes dominates by all three development goals adoption of either
of the.regimes involves a cost. By‘evaluating each tenure regime against

each of. the development goals_this cost can be demonstrated.

Both Current enploymentband net foreign exchange saving could
have been placed as constraints on the objective function. The disadvantage
of this method 1is that snme weight would have to be assigned to the
‘constraints Implic1t in specifying the constraint level is the narginal ‘
weight of the constraint to the other objectlve;j}-Until the constraint
is satisfied, it has a high weight and after it is satisfied;‘the constraint

AY

has a weight which reflects the cost of achieving it.

The purpose of this thesis i5 not to assign weights; it is

merely to show that certain tenure systems may be undesirable by some
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development goals. Hence, any weighting would be_snperflupus as well as
arbitrary. In addition, the weighting would fail to explicitly demonstrate

the costs and benefits of plantatigns and family farms.

«

2.3 intra—tz;;oral conflict between goals

dé;elopment goals may not be mutually ‘consistent at a point in.

time or over time. The problem of inter Eemporal conflicts has been N

n .
demonstrated with~the social discount rate. This section aims to _ (?
demonstrate how intra-temporal conflicts can occur. 4

e

o

2.3.1 Conflict between curfent output and current employment

. A conflict between maximising current output and current

-

employﬁent may arise with L-shaped isoquants. Neoclassical aésumptions

-

of factor substitution obViate conflicts because of continuous convex
isoquants. Relative factor prices can be adjusted to attain full

. ’ ———— . '
émployment and maximum output. As long as factor substitution exists both

: ‘ 2
"~ current employment and output can be maximised.

k4

A conflict may arise once coefficients are fixed. The conflict
is illustrated in Figure 2.2, Two production tecnniques are shown.
Technique A is mechanised farming, technique B is non-mechanised

. 4
farming. With the two techniques output at a and b are the same. Outpuk




Figure 2.2 The Conflict between Current Output and Employment

Capital

> Labour

at bl is less than at b. If the economy is limited to a capital input

~
¢

of K, a conflict occurs. Output is maximiéed at a sincelgvis 3reegsr
than bl. However , employment is maximised @t bl. Hence, output

‘maximisation requires technique A whereas employment is maximised with

technique B. )

The conflict occurs with a divergence of capital-output and’

capital-labour rati%s. It occurs when production techniques with low
‘capital-labour ratios have high capital-output ratios. Its relevance has

been confirmed by the empirical studies of production technique_s.25

1

2.3.2 Conflict between net foreign exchange saving and cons tion over
time . .

A potential conflict exists between maximising net foreign

exchange saving and consumption over time. Thée conflict may arise because

production techniques which maximise consumption over time have high 5:_



import coefficients.

N

Perecés with high import coefficients can still maxiﬁise net
foreign exchange saving. High’impott,coefficieﬁts may be more than‘
‘offset by large éavings of foreign exchangg. If the caéital—output ratio’
is low‘;nd the demand schedﬁle elastic, large savings of foreign exchange -
can compensate for imported cpﬁital. The net foreign exchange éaved'maf
be large. However, unless revenues compensate, higﬂ import coeffiéients
will tend to redﬁce net savings. The:regplt would be a cogflﬂct between

€

net foreign exchange and consumption over time.

/ Iv
\\; 3. Development Goals and Land
. Tenure Systems
," ’ < ’
Introduction ~

/

The micro model demoﬁstrated that plantations tend to adopt

- -

production techniques which have higher capital—labour.ratios than those
used on family farmsf ‘The immediately preéeding section presented a
raFionale for defining develbpment in terms of consumption o;er time,
current employment and net foreign exchange saving. This section intends
to connect capital-labour ratios with the three developmént goals. The
effect of differeng Eapital-iabour rakios 6n the three goals will be
examined. Indirecfly, because of fﬂe relationship between éapita14labour

ratios and plantations and family farms the effect of thé two tenure

systems on development will be examined. ‘ a

This section will also analyse how changes in relative factor
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prices willrinfluence capital—labéur ;atios'aﬁd.thfodgh them, land
. \ : .
tenuré systems. PolicyFmakers may be unable to redistribute 1andvdirectly,
>v\but may be able ;o influence land tenure systems indirectly through factor

Aprice adjustments.

3.1 Consumption over time

)

- The preteding section suggested some reasons why policy-makers

would wish to maximise consumption over time and have low social discount

®

rates. It is the intention now to show which land tenure regime is most

«

efficacious in maximising this goal.

3.1.1 Capital-labour ratios

-
Among the earliest models to recognise the conflict between

: : 2
present and future consumption is that of Galenson and leibenstein.

)

Their model aimed to maximise the rate of per capita consumption at some

. o -
point in time (say To). Capital accumulaIiZn w

1d be maximised until To

with no regard to consumption before or aﬁf r To. With this maximand and

an assumed saving function that savings out} ges are zero and out of

profits are unity, the model aimed ‘to maxi e the amount qf surplus pef

unit of capital. Maximising the amount of-surplus per unit of capital will
result in méximisihg capital accumulation at \time To, and hence consumption

, 27
over time.

N

‘gh the model an increase in the share of income going to,labouf
reduces the fate of capital accumulation and hence the level of per capita

consumption at time To, because of the neo-classical saving. function. To
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. generate the maximium rate of capital accumulation wage employment is
therefb;e minimised. The result upon production techniques is to bias

selection in favour of mechanised techniques (high capital-labour ratios)

‘rather than non-mechanised techniques.

Even with a less extreme neo-classical saving function than the
Galenson-?Leibenstein'saying function, maximising the amount of surplus
1s ecritical in maiimising cansumption over time. The amount of surplus will

clearly depend upon the rate of saving.

If the level of employmen% (L) 1is used as a proxy for consumption,
the growth rate of employment (and hente consumption over time) will be

maximised with higher Savings. Using K = capital and i for the capital-

labour ratio.

L = L K = K (2.30)
K i
dL = dL = dKk - y o 4K (2.31)
. dK dK T wpere i dL

The growth rate of employment (and consumption) is:

. = &, 1’ where 1i' . = &K (2.32)
K/ 1 1 |

L dL

==

** Assuming a neo—classicél saving function sSuch that: -

3
< <
0 — -—

Sw < Sr 1. where Sw is the propensity to save

out of wages and Snm the propensity to‘'save out of profits.

Capital accumulation is a function of savings where K is capital



and Y is 1ncom¢

dK = . sY = (Sw + (Sn - Sw) -;—)Y (2.33)

and‘the rate of capital accumulation :

a n) |
X = (Sw + (St - Sw) Y ) K (2.34)
. . | ‘

Simplifying using the outpdt4capital ratio (1/V = %-) equation .
(2.34) can be written:

dK Sw T

-K— = v— +~ (STT - S\u’) K (2°35)
Equation (2.35) can be substituted into equation (2.32) to yield:

dL  _ [ sw " i’ ’

T = (T + (sm - ’Sw) K) / 1 o (2.36)

Equation (2.36) states that with higher caéital—labour ratios the
growth ef employment and consumption over time is maximised ;henvsavings
out of surplus ;re maximiséd. If ghe capital-qutbut ratio is constant, the
rate og?gapital accumulation is maximised by maximising savings out of
surplus. Higher capital-labour ratios can lead to highér cqnsuﬁption over
time even with risiﬁg capital—output ratios if ghere’ié a sufficient
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increase in savings. = " This may occur for example with rising output-

labour ratios.

Given the conclusions of the micro-model, plantations are the

desirable tenure system when the development goal -is consumption over time.

~



Plantations tend to have higher capitél—labour ratio than family farms. If
it is assumed that the propensity to save out of profits is higher than

out of wages, plantations wi}i maximise consumption over time.

-

3.1.2 Factor price adjustments.

The capital-labour ratio is positively related to the wage-rental
ratio (w/r), i.e. K/L = R (w/r) where the partial derivative with
respect to w/r, R1 is » 0. To raise the éapital—labour~ratio either the

cost of labour (w) may be raised or the cost of capital (r) reduced.

To raise the cost of. labour either money wages or fringe benefits
can increase. éapital will be subétituted for labour and the capital-
labour ratio will rise. The effect can be seen in Figure 2.3. Hazifq
neutral technical change is shown as wage rates rise from‘OW to le. The

-increase in wage rates will produce higher capital-labour ratios as wages

Figure 2.3 The Effect of Raising the Cost of Labour on Production Techniques

TN
Outgut
Labour
}
»
—» Capital
Labour
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i
rise from OW to owl. The increase.in wage rates will produce higher
capital-labour ratios from R*to B as tapital is substituted for labour.
If savings rose, the effect would be An increase in the employment growth

rate. The output-capital ratio has remained constant in equation (2.36) and.

yet savings have risen. Consumpt46n over time would increase.

The effect of higher wages on agricultural production techniques
will therefore be to raise éapital—labour ratios. Mechanised technidues
"will be adopted to substitute for the money wage. The same effect would
be felt if social legislation gave employees more generous ffinge benefits.
The cost of labour is increased and mechanised techniques become relatively

more profitable.

In addition té stimulating mechanised techniques the government .
has a further objective.when its development goal is consumption over
time, the government also wants to encourage plantations rather than family
farms. When consumption over time is the develdpéent goal, plantations
are the'desirable,land tenure system since, as the micro‘modelrshowed,‘
plantations tend to have higher capital-labour ratios tﬂan family farms.

Raising the cost of labour may, however, adversely affect plantations

relative to family farms. ‘ : :

Plantations may be adversely affected if their cost of labour is
raised relatively to the cést of labour on family farms. The cost of ‘-
labour can be raised either by higher money wages or by increasing
fringe benefits. As the micro mbdel showed family farms pay labour
according to its avefage product. Higher money wages will not cause the

average product on family farms to increase. Higher money wages may,
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therefore, only raise the cost of labour on plantations. Similarly,
fringe benefits only apply to hired labour; hence, increasing ffinge

v ’ |
benefits will only raise plantation labour costs.

The kesult ﬁay be to increase unit costs on plantations as
lcapital is substituted for lagddrl If the two tenure regimes are in
equiliﬁrium; family farms may géig a competitive advantage. -The share of
output which is generated from plantations may-fall and’the share

generated from family farms rise. This is tontrary to the governmen;'s

land strategy when it wishes to maximise consumption over time.

An alterpative and preferable policy measure tdvraisé capital-.
labour ratios is a redugtion in thé cost of capital.29 Lowering the cost
of capital will clearlf stimulate substitution of capital for labour and
~adop£ion of mechanised techniques. An additional policy'ﬁeasure is to
make credit more readily available to purchase capital gopds-that

displaée labour.

’

Plantations as the desirable land tenure system could be favoured
by selective credit controls. The cost of credit could be lower for
‘plantations or for the purchase of tracgors and farm méchihefy. If the
lower cost of capitél inputs were unavailable ;o-family farms, plantafions
could gain a‘compegitive advaﬁtage,

4

3.2 Current employment

To maximise current employment, low capital-labour ratios would

" be adopted. In agriculture this means that non-mechanised techniques are
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'
desirable.  In addition, family.farms will be favoured. Family farms
fend to use production techniques which have lowgr capital-labour ratios
than the techniqﬁes'on plantations.- Policy measures will ‘-be designed,

therefore, to support family farms rather than plantations and non-

mechaniéed rather than mechanised techniques.

3.2.1 Factor.price adjustments

o

To induée selection of non-mechanised rather than mechanised
techniques either the cost of labour could be reduced or the cost of

capital raised.

A reduction in the cost of lébour would have the desirable

effect of inducing noﬁ—mechanised‘techniques thfough the substitution'of
- labour for cap;tal. HoweQer,_ifs.effect on tendre systems m;y be less Zi\\
desirable. The princiéal beneficiaries may be plantations rather than
family farms. The cost of labour can be reduced by prdviding subsidies
or by legislating fewer fringe benefits. In both caseé family fafms will
be unaffected. Family labour i; outside the labour market. Subsidies
and fringe benefits apply exclﬁsively to hired labour. Thé result will
be lower labour costs §n piantétion$; but conétant labour costs on |
family farms. If prior to the labour cost reddction,nthe two ténure
systems were in equilibrium, the‘relatiyély lower cost on plaﬁtations

' v

will provide them with a competitive advantage. Yet plantations are not

the desirable land tenure system.

Lot

An alternétive is to decrease the wage-rental ratio by raising

the cost'Tf capital. Higher capital costs would produce lower capital-



5.
. .
labour ratios as'non;mechanised techﬁiques weré adopFed. 1t,§ou1&.have a
neutral effect on tenure regimes. The relative positidn of family farms
and plantations would remain.dnchaﬁged. Only if selective controls were
introduced would the relative ’position change. If, for exanq‘, 'cred’it
weré che;per to family farms than ﬁo plantations, family férms would gain»
a cdmpetitive a@vantagé. In equation (2.25) X would be reduced less ihan
y. If the Constrainf islbinding it is possiﬁle that the inequality of the‘

= v
equation will not be met.

3.3 Net foreign exchange saving

Introduction

»

——

N
N

ol . ' . : ,
shown to be a function of domestic savings. Domestic savings ge

In an earlier section of tﬂis chapter, consumption over) time was
lirated
output growth through capital accumdlation. However, constraints may
pfevent savings from geﬁérating dutéut growth, .and one Eonét;ainf is the
'forefgn exchénge shortage. An economy constrained by foreign gxéhange can

increase domestic saving and yet not generate output gtowqh. In such an

. , 7
-economy additional savings may not increase consumption over time.

A foreign excha?ge model has been developed for Colombia by

Vanek.30' The model yiel&s pessimistic conclusions for the growth
potential of domestic savings. In Vanek's model generating additional

saving will achieve little, if any, increase in the g;bwth rate of 3Ptput.

However, Vanek's model is deficient in two respects. Firstly,

’

\’,,
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the ﬁod:}*uoes not alloy‘fdr change in output-mix that will lower import

[

coefficiqnts.31 Secondly, Vanek assumes fixed coefficients. The capital-‘

output, capital-labour ratios are assumed fixed. Once substitutability

is permitted a more optinistié view emerges. Domestic éavings enable
4 . ”

domestic goods to be substituted for imports, and‘wége-rental adjustments

+

produce reductions in import coefficients. The result is a more positive
view towards domestic savings, and a mpre constructive role for factor

price adjustments.

3.3.1 Fixed coeffients

-

In Vanek's model there are four activities, and all four require

imported inputs. The four activities are: domestic production of

-

R ’investment (ID); direct- imports of #nvestnent goods (Iﬁ); domestic
production of'consumer goods (CD)i and direct importé of consumer goods

f (CH)' I and C refer to in;éstnent and conéumption, and the supsgripts

- ‘,D and M to domestic production and imports respectively. - In matrix form

' ] ‘this can be written:

'5 ‘ ~ Activities

Output

Vo 1 2

o

| : M a 1 a, 1 '
g Input ' ' 1 %& . - 2 SN
! b,’ 0 b 0 ,/

wl
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3

The column headings are the four act‘cities."The first two

rows are the output of investment goods; I and C. The last two rows stand

for inputs of imports, M and of domestic input$, V (for value-added).

*

Diagramatically, the consumption-investment oppoftunities are

' shown by Figure 2.4. _ The axes show investment, I and consumption, C.

- -

p

N

Figure 2.4 The Three Constraints >

-~ \\\(——-rSaying constréint

Value‘addéd constraint

..
Import constraint

C

—>
The slopes are\g{ven by the following assumptions from the

matrix above:

which states .that investment goods pro&uction is more impgrt intensive than
t!%n consumer goods production, 'and.that the converse #s the case for
‘domestic inputs. Mence, for a given amount of foreign exchange, more

consumer goods Jhan investment goods could be produced which gives the

slope of the import constraint function. Conversely, for a given volume

N

v -
- g :

A



of domestic 4nputs more investment goods could be,produced than consu—er'~"

goods which gives the slope of the value added constraint.

“The 1mport,ahd value added constraints can be written:

> . . . ' ‘ , .
M - ‘alID + aZCD + In + CH : - (2.37)

/

.

AL T L , | (2.38)

e

The saving constraint shows the minimal level of consumption.

L

Savings cannot be increased by shifting the saving schedule to the left.

4
The economy is limited to operate to the right’ of the savings

- . . A
-constraint and to below the two input constraints; to the frontier e- b- d.

“

The economy is able to operaté along b - d rather than along b - c, because

of the direct imports of consumer and investment goods, CH and,IH.

Since Vanek's model assumes a constant capi;al—output‘ratio,
hgpce the increase in value added will be,proport16n81 to investment.

Dividing through by value added gives the axes of'Figdre 2.5. The value .

. ‘e . ?

? Figure 2.5 The Exchange Gap o v | ~ \\
oy Change of value-added .

~. Value-added !

j¢——— Saving constraint

— M2 constraint

M] constraint

R Consumpt ion
c ¥ Value-added




addéé?ﬁpnstraint becoﬁés a constqnt. The two,reméining constraints, the ’
. v / ) v - w ‘
saving and the foreign exchange constraints, are the two constraints of ’

concern to Vanek.

Vanek assume thaE,the savihg’constraint is to the;left‘of'b;'
Because of this the model obtains pessim%stic concluéioné about the
efficacy of domestic savings in accelerating the rate of growth of outpdt. (
To the left of B, an inctease in‘saving'by shiféipg thg saving coﬂstrgint
to the left,?has'less 6f-an impaét in accelérating the gfowth rate of
outpug (A V/V) than if the saviﬁg constraint were to the_rigﬁtvof . This
can be seen from the slopes of the value added'ahd import con§t§aint
séhédules. Hence, atteﬁﬁts to gégz;ate savings By high capital-labour
ratios and by encduréging planfatidns, will increase the growth rate, but
only at a high cost in current consumption. Generating savings and
increasing the investment rate can onl§ occur at the expense of_current‘
consumption, an& with the assumption that a, > a, additional inveétment
will bring é proportionately larger fall invconsu&ption'expenditures.

A position to the left of b presents ; pessimiétic view of attémpts to

N

increase consumption over time by raising capital-labour ratios..

-

/_\“ﬂﬁﬁusamé conflict can be expressed in terms of employment.

3 ¢

Vanek's model has'a&conflict between maximisidg current employment and
: - ’

maximising the growth rate of employment. Because of the condition that

a3

than consumer goods production. An increase in investmqpt, and hence

investment goods production is less domestic labour-intensive

ultimately an increase in the growth rate of empldyment; will mean tRat
, R -

‘not all labour displaced in consumer goods production will be re-employed

*
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in investment goods production. Unemployment must rise.

Vanek'attempts to estiﬁate the Colombian fo;eign‘exchange gap.
The gap is the 1ﬁérgase in imports.necessary to achieve a given growth.
rate. -The constraints are similar to those shown in Figure 2.5 ui;h
the savings constraint to the left of‘g. If é represents the target
growgh of output aﬂd the original import eonstraidt,wére Hl, an increase
in foreign exchange of G would be necessary to meét the exchange 'gap".
As can be seeq.fromjthevdiégram; a lgrge leftward shift in the savings '
constraint would be necessary (if indeedit is possible given that a
subsistence level of consumption exists) to achieve g. In the Vanek
model, if the savings cpnstréint fs to the left of B; an 1pcré§§e in

import capacity (as through foreign assistance) is more efficacious than

an increase in domestic savings in generating growth of output.

Because the Vanek model assumes zero substitutability amoﬁg’inputs
the model offers litile‘scope for domestic "bootsérap" stratégies'of |
déveiopmentf From the perspective of this tﬁesis, fhé assumption of zero
szstitutability precludes the possibilityvof altering broduction
techniques and land tenure systems by adjusting .’factof prices.
Accordingiy, tﬁé followipg'séccion Qiil quifylthe eﬁchangé gap modei by

allowing greater substjtutability, and arrive at less discouraging

A L . [ 4
conclusions. :

A

3.3.2 Variable coefficients
i’ The following simplifying assumptions are made:

. 1. A Cobb Douglas production function is assumed with all



" foreign exchange gap.32
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marginal proqssté‘positive.

2. The éépital—labout ratio is the same in both consumer and

investment activities.

[y

3. There are two domestic inputs, labour (L) and capital (K),’

and imports (M).

4. Using the earlier notation a, >a, > 0.

From these;assumptions; a number of relationships can be derived,
with factor prices as the independent variables. Their inclusion in the

Nelson model enables govermments to adjust factor prices and hence the
<

! s

The capital-labour ratio is a positive function of the ratio of

money wages to exchange rate and a negative function of the equilibrium

rate of return on d&pital (f).33 ' )
K _ C (E) r] where w' > 0 r' < 0 : (2.39)
L. E S E :

If the exchange rate is assumed fixed, the relationship merely

states that the capital-labour ratio‘iS»poéitively‘related to the wage-

rental ratio.

The import constraint equations can be shown as

. .
M a1 (w/E, r) where w/E' > 0O, r' > 0O (2.40)
I
/‘\ ’ >
a (Ww/E, 1) where w/E' > 0, r'%y - O (2.41)

M
C 2
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and wﬁere ai > a, frpm assumption four.,.Equations (2.40) and (2.41) state
that import intensity in consumer and investﬁent aétiVities isvpositiyely‘
related to w and'r}'and negatively rei;ted'to-E. -Both r and w will affect
the price of capifal goods Efoduced at home, and therefore the cost of

-~

substitﬁtina domestic inputs for imports.

Both Vanek's model, and Nelson'é‘model, show that if Colombia is '
constrained by foreign exchange, techniques whifh require fewer impéfté are

preferable. In turn the constraint implies that techniques which have low

capital—iabour ratios are preferred. By the assumption a > a5, M/I > M/C

so that capital goods have a ‘higher import coefficient than consumer goods.

The implications are that/ the land tenure system with the higher
capital-labour ratio will be less favbured in a foreign exchange constrained '
economy. When the capital-labour ratio is;high, as on plantations rather
than family farms, capital may either be directly imborted‘(Im) or
produced domestiéally with high import coefficienté (aID). On pldgtatiohs
the higher capitaL—labour ratio is the result Qf_ﬁechanicél techniques.
When'the teqhniquésfaré produced domestically M/I‘is high, ;f yhen directly
imported (Im), the constraint moves to the left. Family farms on the other
hand havevlower capital—labour rigios. Not only are direct imports fewer
but the import coefficigné is less. With thé lower ﬁapital—labour ratio

the demand for consumer goods will increase and M/C < M/I.

Unlike Vanek's model, Nelson's neo-classical model enables the
government to adjust factor prices in order to change capital-labour
ratios and land tenure systems. The increase in factor substitutability

modifies the pessimistic conclusion of Vanek. The foreign exchange



62

constraint can be shifted out by a decrease in w/E or in r.. The

capital constraint can be shifted out by a decrease in w/E or an increase
in r. Factor substitutability gives a gre;tgr;scope to domestic'savings,
ahd to domestic bootsérap strategies. -
-

3.3.3 Factor price adjustments

In Nelson's model the three policy variable are 1) the cost’ of
.labour (w), 2) the exchange rate (E), and 3) the cost of capital (r).
Adjustments of the factor prices can influence capital-labour ratios and

hence the land tenure. arrangements.

”~ .Decredses in both w'and r ahd an increase in E will reduce
impofi coefficients (from eﬁuatioﬁs 2.40 and 2.41) and therefore shift
out the import constraint. To shift out the capita{ constraint either w
huét fall or r must rise.‘ The effect wili be a fall in the capital—}abour

ratio, and an improvement in the competitive position of family farms.

I3

The effect of a fall in the cost of labour (w) can be analysed

using Figure 2.6 below. Assume an initial equilibrium at b. A fall in the

Figure 2.6 Effects of a Fall of .Money Wages

Investment ‘ ///‘ﬂ
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‘money wages will encourage substitution pf labour for capital and

dec;ease phé éapital-labour ratio. The capitallconétraint will similarly
shif; out. Thé result is that bpth the capital—laboﬁr r;tio, and

the import intensity of dmestic production, are reduced. fﬁe new
equilibrium’will Be at d. A Iowerihg‘of money wégeé will therefore p;oduce
'high%r employmentland more éonsumption and growth. Onée substitdtabilitj g
is allowed among facfors, the pessimistic cbnclusions of Vanek are,podifigd.
On the one hand, there 1s‘ieés conflict between maximisation of current
employment and oubﬂgt growth. ‘On the»otﬁer‘hand, the gro;th rate'of

~output rises purely through domeétic forces. There‘haé beeq né increase

in foreign assistance and yet output growth has risen.

) Vanek's model is similarly modified when r félls. Vanek's model
was peésimistic'aboﬁt increasing growth rates by generating savings. A
fall in r, as equations (2.39) - (2.41) show, results in a higher capital-
lébour ratio and a fall in import intensity. If the iq}tial equilisriuy
were at g in Figure 26 the capital constraint would shift ‘leftward while -
the import constraint would sHifF to the right. The new equiiibrium would
resu;t in higher savings, higher investment rates and faster growth.

" .

[+3

A goverqunc attempting to lower capitai—labour ratios 'th
agriculture could raise F instead of loweriﬁé w. The effect on the
import constraint would be the same. Fro; equations (2.39) - (2.41) the
import constraint wouldbshift out as.M/I and M/C fell. Raising E, however,
may be lesé effective than a fall {n w in lowering capifal—labour rat}on.

-
. , ‘ : -34 ..
Not all capital is imported or has high import coefficients. The wagev”\\~'>

rental ratio may not fall by as much as a direct adjustment of w, and so

the capital-labour ratios may not fall by as much. Hence, to obtain a fall in




64

capital-labour ratios in a foreign exchange constrain;H/:conomy, a fall

1n~the cost of labour is perhaps preferable te an increase in the exchange
rate. - An increase in the cost of capital (r) would lower capital-labour

ratios. However, an increase in r would shift the ihport‘constraint to

the left.

To raise capital-labour ratios E would be lg%éred: The effect
would be identical to a decrease in r in raising the capital-labour ratio

.

and shifting the capital constraiat to the left. However, unlike a-
decrease in r, a fall in E would increase M/I and-M/C, and shift
the import constraint to the left. Hence, raising capital-labour'rifios

by lowering E would have an adverse effect upon the foreign sexchange r

constraint.

Conclusions

Once foreign exchange is introduced as.a tonstraint, certain of
the policy conclusions in earlier sections will be modified. In those
sections capital was the only constralint. .

*

- 3

iah’e.section on maximising consumption over time showed that
higher capitﬁLrlabour ratios and plantations were desirable. To obtain

higher capital-labour ratios either the cost of labour could be increased

or the cost of capital reduced. Of the two price adjustments, increasing
the cost of labour was shown to be undesirable because the relative

profitability of plantations would ‘be harmed., Reducing the cost of capital

was shown to be the prefe(able price adjustment. Introducing the fo;eign

o




exchanéé constri;st does ndt‘modify the‘conclusion. Increasing the cost
of labour would “cause the import.éonstgaint to shiftvto the left and
fherefqre be undesirable. Similarly,’a reddction in the exchange‘rate

. would have the éffegt éf increaéing M/1 and M/C and shifting the import

=

cons:réint to the left.
The section on maximising current employment similarly opted ‘X
for r as the policy variable. Maximising>current employment reguié%s low
capit;l—labqur ratios, and family farming as the tenure system. ‘Botk\A
lowéring w and raising r wo&ld produce thedesired effe;f on capital-labour
ratios. ‘Yet lowering w,would only éffect plantations. Lower wages (and
labour cosis) would benefit piantationé vis a vis family farms (the
desired land genure regime)... Accordingly raising r was considered a more
efficient policy instrument. The {ntroduction of a,fo;eign exchange
conétraint, however, réduces the effiéiency of r as a policy instrument
once current employment is the maximand. An 1hcreasé in r will haveé the
 aésired effect of reducing the capital-labour fatio, but an increase in
r will raise the import intensity of investﬁent and conéﬁé}gion activities.
Accordingly, the import constraint Qill shift to the left. A& alternativé
policy variable 1is the e;change rate. To obtain a fall inbcapital—labour
ratios, E'WOQId be rais;a.‘ Both capital énd i@port constraints would move

outwards. , Hence, from equations (2.40) and (2.41) thée desirable policy

measure may be a fall in w and in E. )
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The policy variable, r, w and E can be incorporated into a

The direction of the factor price adjustments will be compared

Developmerit Goals

’

Constraints

Capital Only

Capital and
Foreign Exchange

Consumption over time

Current employment

Net saving of foreflgn exchange

r down
w down, E up

r down, w down, E uﬂ»
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1. - The assumption may be less valid for the three largest palm oil
producers, particularly in the labour and output markets.

2. C. Nakajima, "Subsistence and Commercial Family Farms: some

Theoretical Models of Subjective Equilibrium", in Subsistence

Agriculture and Economic Development, Ed. by C. Wharton. Chicago,
" Aldine Publishing Co., 1969, pp. 165-185.

3. It should be noted that the coefficients are assumed the same in
both tenure systems. This is an artificial assumption and may be
empirically incorrect as Table 4.II on page 121 suggests. Yet a lower
'~ labour share on plantations reinforces the conclusions of the model
\\\\Lfince the lower is a the more 1ikeiy is equation (2.20) to hold.

4. J. Fel and G. Ranis. Development of Labour Surplus Economy
Illinois, Irwin Inc., 1964, Chapter IV,

5. "What elements are to be cpnsidered as' costs and what are to be
considered as. benefits and how they are to be evaluated are questions
which can only be answered by a specific social welfare function.”

S. K. Nath, '"Welfare Economics, Economic Growth and the Choice of
Techniques,'" "~Journal of Development Studies, vol. 4 (January 1968),
p. 240. -

6. "Much of the econgmist's traditional emphasis on‘efficiency has had
the effect of giving it a very high weight relative to growth or

distribution". P.O. Steiner, Public Expenditure Budgeting

Washington D.C., Brookings Institute, p. 44.
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7. "Cost-benefit analysig., . . is founded on a single criterion, a Pareto
improvement. One wishes to remain neutral on the question of distri-
bution in cost-benefit analysis.'" E. J. Mishan, "Cost-Benefit Rules
for Poordr Countried" , Canadian Journal of Egonomics Vol. 4
(February, 1971), p. 86

8. "To assume fiscal policies will redistribute gains is to show a
‘misguided faith in the"fiscal systems of developing countries and
.a fairly naive understanding of the interplay of economic and
political institutions." M. Haq, "Employment in the 70's: a New

Perspective", International Development Review, vol. 4 (1971), p. 11.
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9. "Unfortunately some economists base policy recommendations on
conclusiong drawn from abstract models, neglecting the differences
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between the models and the environment of actual decisions. This
envirpnment makes the single-minded pursuit of efficiency an
inadequfte surrogate for maximising national welfare." S. Marglin,
Public Investment Criteria, Cambridge, M.I.T. Press, ‘1967, p. 38.

.

"Benefit cost analysis is . . . less relevant to public investment
decisions in developing countries where the promotion of economic
development is likely. to be considered a major national objective.
In the first place it has tended to emphasise the achievement of

a Pareto Optimum. The analysis is normally cast in the framework
of a fully employed market economy where the objective of economic
policy is the achievement of a statically efficlent allocation of
resources.'" T. King, '"Development Strategy and Investment Criteria:

Complementary or Competitive", Quarterly Journal of Economics, vol. 80

(Pebruary 1966), p. 117.

"The quest for a unique ranking device probably accounts for the
hostility of economists towards side effects and secondary benefits
. . . secondary benefits may in fact be essential inputs." A. O.
Hirschman, Development Projects Observed, Washington D. C.,
Brookings Institute, pp. 170-179.

{

L. Currie, "The Exchange Constraint on Development - a Partial
Solution to the Problem', Economic Journal, vol. 81 (December 1971),

pp- 886-904 .

1

' To avoid definitional controversy, the objective function of the

policy makers is not referred to as a social welfare~function: see
S. K. Nath, A Reappraisal of Welfare Economics, Englewded LCliffs,
N. J., Prentice Hall 1969.

This point is expanded by F. Steward and P. Streetén, "Conflicts
between Output and Employment in Developing Countries'", Oxford
Economic Papers, vol. 23 (July 1971), pp. 145 - 169.

Among some of the reasons are the demoralising effects of unemployment,
the impact on output of unemployment, the idea that work is good,

the political dangers of large numbers of unemployed See Stewart

and Streeten, loc. cit.

"The real significance of chronic unemployment is that it is a cause
of poverty." International Labour Office (ILO), Towards Full

. Employment, Geneva, 1970, p. 49. Although it should be noted that if

unemployment itself is a development the inefficient use of labour
may be justified and poverty grow more acute.
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"The lack of well-being has created a reaction against growth as

the principal objective of development, and has led to a de-and

to pay more attention to unemployment and income distribution."

Robert McNamara, "Report to the Committee of Gqvermors", '
International Bank for Recomstruction and Developnent Hashington D.C., |
September 27, 1971, p. 14. (-1-eographed)

L

‘Further reasons for a short time horizon in underdeveloped countries

are presented by X. K. Sen, Choice of T niques, New York, Kelley,
1968, Chapter 8. - , ' k4 . ‘

"It is obvious that the political and social unrest likely to’
accompany heavy unemployment . . . is a threat to the stability

of the growing economy. D. Turnham, The Employment Problem in Less
Developed Countries, 0.E.C.D. Development Centre Studies, Employment

Series No. 1, Paris, 1971, p. 11. ST

The problems created by import substitution policies are reviewed by
I. Little, T. Scitovsky and M. Scott, Industry and Trade in Some
Developing Countries, London, Oxford University Press, 1970.

Means of closing the gap by appropriate selection of production
techniques are shown later in the chapter. The "gap" is analysed
by S. B. Linder, Trade and Trade Polficy for Development, New fork,
Praeger, 1967. '

Indirect imports induced by projects. are not deducted. This is due

to insufficient inpyt-output data.

-,

A survey of the methods used and a criticism of each of these methods
are presented by P. Steiner, Public Expenditure Budgeting, Washington
D.C., The Brookings Institute, 1969, pp. 44—48.

This can be demonstrated by a convex isoquant. Both this point and

‘the figure following dre demonstrated by Stewart and Streeten,

op. cit. pp. 148-152.
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.

A. S. Bhalla, "Investment Allocation and Technological Choice - a
Case of Cotton Spinning Techniques", The Economic Journal, (September
1964), and "Choosing Techniques: Hand Pounding v. Machine-Milling of

Rice: An Indian Case", Oxford Economic Papers, (March 1965).

—
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' cost of capital

V

W. Galenson and H. Leibenstein, "Investment Criteria Prodﬁctivity
and Economic Development', Quarterly Journal of EcOnomics vol. 69
(August 1955), pp. 346- 370 : - :

'

+

If S = Sl + SwW where St = 1 and Sw = 0, and"W and Il refer to

~wages and profits’ respectively:

{
‘dK = 1 = "Snll

dK/K = n/K where n/K is the amount of surplus pef'unit
of capital. ' ' :

The model is modified from one fopnd‘in Stewart and‘Streeten, op. cit.

Chapter Five outlines in more detail possible means of adjusting the

J. Vanek, Estimating Foreign Eichangg Resource Neéds for Economic

Deyelopment, New York, MacGraw Hill, Book Co., 1967. An excellent
s}tﬁzry which has been incorporated in this section id, in R. Nelson,

T# Schultz and R. Slighton, Structural .Change in a Devel_gingrEconom ’
Princeton, Princeton University Press, 1971.

See Currie's solution to Colombia's foreign exchange shortage. Currie,

op. cit.

v
- -

R. Nelson, T. Schultz and R. Slighton, op. cit.

Ebié the domestic cost of imported goods. It 1is defined aé the
number of pesos per dollar. )

The variation In import intensity is illustrated by data that show
e import intensity in investment goods actlvities to be two and:

half that in consumer goods activities. v\,}j
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PART I1: EMPIRICAL EVALUATION :
. 'y
I . CHAPTER THREE - . .
. o A ] ’ )
COLOMBIAN AGRICULTURAL STRATEGIES AND ’
! - . o
i S THE PALM OIL INDUSTRY ‘
Introduction - . ) ] oy
) - !'. . S %52-' g~
‘ ~

The previous chapter presented the theoretical mddel of two 4

landitenyxﬁﬂﬁ;ztﬁhs and their relationship to three developament goa
chapter intends E?/provide a descriptive background of Colombian land tenure

systems, It will also illustrate the three development goals.

N
w— R - ¥

B .e,a.g—’\\ , . . . *‘

The goals of consumption‘over t ime and/current enploy-ent'are_
% fllustrated within the context of two aériéu[tural strategies; Both

strategles have been proposéd for Colombia. This chapter will briefly

| . describe the tcnure‘sysﬁ;ms_of Ehertwo‘straéeglcs. One agricultural
strategy would tend to result in’large?9ca1e mechanised,#oldlhgs such as

plantat fons, the jother 1n#smalL4scaYe non-mechanised family farms. "It

\“.[‘ & ) ’ - . .

{s suggested that the strategies advocate different tenure.systems partly
. - e .

because of their different development goals. .

| ¢

.In addition the goal of net, foreign exchange saving léxil)ustrated'
by(thc palm o0il industry. The palm oil industry is described with o

particular cmph#sfﬂ on its role as an import substitute.

&
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1. ‘Agricultural Strategies “ s

1.1 'Land Tenure Systems
"As in the rest of Latin Americé, the distribution of agricultuyral
land is very skewed in Colombia. The skewed distribution is shown in

Table 3.1. 'TheAtable shows that the'sméllest 50 per cent of farms have only

- 3

-

Table 3.1 The Degree of lLand Concentration and of Rural Income Distribution,
Colombia, 1960. i '

‘Farm‘Size Cumulative Cumulat tve Cumulative Cumulative
(hectares) Percentage Percentage Percentage Péercentage
" No. of Fasms of ‘Area of Population 9( Income*
0-3 ‘ -50.2 : 2.5 « 61.0 ’ 21.0
> 3-10 - 76.6 . . 8.8 86.0 4070
10-20 . 86.0 6 99.0 70.0
20-50 T 932 2.2 ) - ) | Cy"
= S . ) 'y" . : ‘ 4
50-500 99.5 69.6 ) 100.0 ) 100.0
, ' A ) ' v 9 co .
©500 - 100.0 100.0 ) )

Sources: Cinso Agropecuario 1960, Botota: 1964 Second Part p. 39. Also

« A. Berry. "Land Distribution, Income Distribution and the
Product ive Efficiency of Colombian Agriculture", Yale Growth

Center Discussion Paper No. 108, Yale University, March 1971. |

B

(mimeo) .

o

)* Income refers to income generated-in agriculture, not to the income ®f
. A . | - v
, :

people involved in agriculture. The data on land does not disaggregate by
crop, soil or location. Hence the data may overstate the skewness of land

distribution.

hY e e ——-
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2.5 ﬁef*cent of the agricultural land. Three-quarters of the farms havé
less than 10 per cent of the land. At the other extreme the largest 10 per

cent of farms have three—quarters of the agricULtural land. The largest

~

0.5 per cent have 30 per cent.

In addition to‘the land diStfibution, the distribution of rural

incomé is also skewed. This is due to~the»depéndence of rural income on
land;1 Table 3.1 shows the inceme distribution. The poorest 61 per cent

of the agricultural population receive a mere 21 per cent of total rural

€
income. The 1 per cent of the population with farms over twenty hectares

enjoy 30 per cent of the total rural income. Income distribution can be
shown by a Lorenz curve. The lorenz curve for rural {ncome distribution

in Colombia has a Gini coefficient of 0.57. This is very high and

indicates considerable skewness. It is the highest Gini coefficient among

the six Latin American countries for which data are available.

{

«Although the distributioh of agricultural land is very skewed and

the distribution of rural income is very unequal, these are not positive:

P

economic¢ arguments for land ‘reform. There may be equity considerations but
skewed distributions can maximise certain economic goals.3 However, the
skewed distributions may also coincide with mis-allocatidn of factors.

This appears to be the case in Colombia. -

This mis-allocation of factors can be seen in Table 3.11. The
table disaggregates by'fa{m size but not by output. The table indicates

that there is a mis-allocation of factofs..grhere is too much labour and

too little land on small farms and too much'laﬁd and too little lgbour on

[y

s
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Table 3.I11 Relative Value of Outpud per Hectare of Agricultural Land
and of Agricultural Labour .

i

Farw Size Categories

B o Sub—family2 Family3 Medium4 'Larges  Total
, ‘ |
.Relative yalue Jf output: - -
‘per worker * 100 418 753 995 © 281
. - > | . | .
per hectare _ 100 90 84 80 90

L

Percentlof total:

Agricultural labour force ' 58 31 7 : 4 100
_ Agricultural land 6 23 21 50 100
Value of production ' 21 45 - 19 15 100

*t

Sources: M. Sternberg, "Agrarian Reform and Employment with Special Reference
to Latin America", International Labour Review, vol. 95 (January

1967), p. 24, and H. Felstchausen, "Agrarian Reform and Deve lopment

~

in Colombia", Land Reform in Chile, Colombia and Venezuela, Agency

for Internationdl Development, vo}. Spring Review of Land Reform, .

~

vol. 5 (June 1970), p. 9. ]

A}

1. Gross value of output.
. _ , <

, 2. ‘Sub-family farms are deflined. as Insufficient to provldf full
employment of more than two man-ycars of labour.

o 3. Family farms are defined as those which can cemploy two to
four man-years of labour.

4. Medium farms aire defined as those whieh can vmplnylfhur to
twelve man-years of labour. . : - ~

5. large farms are defined as those which employ more than
twelve man-years of labour. s
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large farms. -

—

An 1mprovemeht in thelallocation of labour might‘produce an .

outbut—mix which could increase employment, output and land utilisation.

The laﬁour—land ratio indicates that employment could be

¢ . ,

increased by a different,ouﬁput—mix. Table 3.1I shows,fhat the labour-
b ' 5 . .
land ratio v&ries.wi;h fafm\slie. A similar relatlonéhip has been fouéd
forvothef latin American countries.& rlf means that land fragmentation
wouldvresﬁlt in a different Qufpuc—mix and more intensive use df land.

One report estimates for Chile that more intensive use of agricultural *

"land coquld increase "effective. employment' by 75 per cent.

Similarly,- the output—lahdvratio {nditates a potgntlai increase
‘in Qutput. The.output lpnd ratio varies inversely with farm si;é. Sub-
faﬁily and family~-farms shared 1e§s than one-third of the agricultural
land. Yit they ;Ccouﬁted'for two-thirds éf the value of‘oqtpﬁt; Conversely
farge farms Lad half the agricultural land but p;oduced only 15 per cen{

of the value of output. .

More {ntensive use of land{vmighf also increase the proportion
of land under cultivation. In the 1960 census year, dnly twenty-seven million

hectares were used for agricultural purposes; this is less than a quarter

of Colombia's land surface. Of this only 13 per cent was arable land. It
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shbuld be noted that much of Colombia's land is.unsuitéd for agriculture.'
."Hence figures showing theoretical land availability may o&e;state,léﬁd
underutilisation. Yet the proportion of land culﬁivated is very low.

Arable land and land for intensive cattle,grazing accounted for a mere

5 per cent of Colombia's total land surface.’

The possibility of improving the alkocation of factors has prompted

legislation aimed at land redistribution. However, the success of the

I

legiélation is doubtful. One economist has termed the Colombian legislation
'"reformmongering".G Another has suggested that: "reformmongering' has done

nothing to raiée rural living standards.7 ' ‘

The latesg plece ofz"reformmongering" was the iaw of 1961. The
Law established the procedures for expropriating property, for grantinﬁ -
credit and for titling land. 7The Law established the Colombian~land
.Reférm Agency (INCORA) to administer the procedures. INCORA has ;ch

moderately successful in its credit and titiing activities.8 ln expropri-

ating property INCORA has been less successful.9

The Law of 1961 was not envisaged as a poligy to fragment land
into family farms. Expropriation was not permitted of any farm, however

10 The only justification for

large, if that farm were operated efficiently,
expr?priation was underutilisation of land, and to demonstrate underutll}sa—
tion has proven costly and time consuming.11 The resui&}has been a fallure
tovredisgribute.land. By 1969 INCORA had expropriated only 124,000 hectarea.1?
This compafes poorly with Chile wheré three million hectares of privatc land

were acquired in four yéars.13 However, since 1969, INCORA has acquired

furtﬁef land for redistribution.la
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‘The success of the Law of 1961 can be judged only by reference

, to its goal. Its purpose was not to fragment land-holdings. Its purpose
\\w) has been to improve the economic efficiency of land use. The Law has not

a{témpted to maximise other goals. Expropriation is oniy permitted if

it can Increase output: .it is not a means of fragmenting land-holdings. to

95 abgorb Iabour.16

- .

The limits to land fragﬁentation suggest that the present land
tenure arrangement in Colombia will continue. Large farmajéan~cont1nue if

tley are refficient, and land fragmentation into family farms is not the

b

.goal of reform legislation. B ‘ 2/’//_,

The predominant tenure system is the owner-operator. ‘Figure 3.1

Figure 3.1 The lLand Tenure System in Colombia: 1960

Proportion of Farms Proportion of Agricultural Land

Administered Others
Farms

332
Owner-

Operator

_

66%
Owner-

Administered

‘Operator

Farms -

kN

Source: T. Lynn-Smith. Colombia: Social Structure and Process of
Dg&glogment, Gainseville, Unlversity'gf Florida Press, 1967.

/ ' /ﬂ\\\ . .

~



presents the approkimate'prdportions of the different tenure systéms.

The ownerfoperator‘élearly p;éa;minates. They accouﬁt for two thirds

of the number of farms. They represent sub-family, family ahd medium .
farms. In spiﬁe of their éredominance owner-operators have only oﬁé—third

of the agricultura]l land.

AN

The larges£ farms are the édministered farms. On thege farms,
managers dare hired. Admini;tefed farqg may be plantations or they may be
landholdings for extensive cattle grazing. They Constituté 4 per cent

of the -total nﬁpber of farms. lThcy also hévv(nszhlrd of the agriéuitural

land.

AY

1.2 Two alternative agricultural strategies

;

Large-scale Tarming, 'such as plantations, can be very effficlent

technically. It Is partly for this reason that one agriéultural strategy
) ' : 17
advocates large farms in Colombla. This 1s the Currle strategy. In

addition, ghe‘Currie strategy Intends to raiSc labour productivity in

r i

agriculture, and as Table 3.11 shows labour productivity ls'makimlﬂed on -

large farms. This is an gdditional argument for 'large-scale farming.

° The Currie strakegy cmphaéises the low demand v]éstlcity for

. [ Y
agricultural goods. fhc low elasticlty would tend to reduce agricultural
incomes as ogtput cxbandud. To alleviate the proslcm of fallling ngrlcultun1h~
1hcomq5, the Qtrategy calls for accelerated urban migration. An urban
‘construction prog;ammc {s proposed that would "pull" labour {nto the ufbun

18 e ‘ , '
centres. The agricultural labour force would be reduced absolutely.

If there Is a reductlon In the absolute labour force, ﬂgricuitural output -
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can be increased only by raising labour productivity. Output cannot be

increased by employing additional labour. Hence, the strategy calls for

20

large-scale farm{hg, .
, l
The development goal behind the Currie agricultural strategy

appears to be consumpt10n over time. That the strategy has a long time
horizon 1s 4indicated by its emphasis on labour productivity. Rather

t han merely maximising current employment, thctstrategy is concerned to

improve labour utilisatlon.21 The long time horizon is also indfcated by -

this thesis. ®Chapter Two has shown that a long time horfzon implies
-y .

large-scale farming rather than family farming. . -

An alternative agricultural strategy ls proposed by the Interna-

tional labour Office (IL(-)).22 It proposes that family farms should be the
dominant tenure system and that large land-holdings should be fragmented

lntobfamily farms.ZBA,Thu L1LO projects for 1980 an absolute increase in

the ag}iculturul lgbour force of just under ore million. Toyabsorb this
additional labour, the ILO callglfor fémily farmihé. As Tdblo'].llvshﬁws,‘.
labour absorption bcr unfit of lBnd is higher on family farms than on large

farms. Hence, the gtrategy proposes a tenure system of family farms.

The development goal behind the ILO strategy is current employment.
N -
Its domlnance: fndlcates a short time horizon. -All other goals such as
' 2

oy

' ' 26
consumpt fon over time are subordinate to current employment. The “1L0

is even prepared to accept lower output in return for higher employment.

[}
-

TheﬁlLO's ratffonale for maximising current employment 1is poverty.

d g

~.
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It contends th‘t output grouth has produced high unemployment and skewed
- incpme,dis;ribution,27 .To ameliorate the‘poverty, the ILO would concentrate
on'lébour,absorption,'and-this 1mp11esffor_agricu1;ure a tenurc sygtem,qf
famiiy'farms;c'

- - From the'evidencé, Colombia‘appears to hévg ﬁdopted the-Cprrié
‘rather than the ILO‘stfategy.' Firstly;,as noted earlier,.Colombian land
législaticn haé'not attempted to ffagmenf,land-holdings.“ Lafge land—holdings'fv
Cac;fontinuc if they aré.efficieﬁt;. Secondly, large—scéle-farming has

grown;increaslngly:1mportant in.quombian‘agriculture.‘ This is shown by

the grdﬁing proportion ofroutput‘coming from large farms. ’ While total

f agricultural output has increcscd by an aver;ge of‘3.3‘p¢f'ccht-a‘ycar; the
outpuc Qf Crops grown on large—scalc:fcrms,hds:{ncrccéed faster.?s A
. group consisting of the vegetéble‘oii‘crdpé'incccéced productlon by'ép
_ébérége of 11.7 per cent. a ;éar.i Pnodyccd‘on 1argc férms, thcqi’productloh
is efficient e?en by world standards.zg‘ Of the five crops which grew, the -
. — L . o ' S
fastest in'{onnage (cotton, rice; gesame, millet and Qoybean),.ail buti?
millei in 1960'ﬁ§d atvieast a thfrd of thchVATUa’cuiti§qtcd dn‘fﬁcms‘ofc
err fifty-ﬁectafes.go Sincev 1960 the cvquﬁcc'suggcstélthat'che broportiqn
 ‘of agricultusay‘butbut gro;n on large farms has iccceaéed; |

1.3 Production technlgpeé’
i T

Similarly, Colombia appearb to have adopted the Currie strategy
rather than the ILO qtrategy towards production techniques Currie advocates
-

mechanised-techniques; the ILO, on the othcr'haﬁd, favours nonf@echaniscd1 

techniqdes.32
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© The adoption, of Currie's strategy can be seen by the growing ' .
,predomiﬁance bf7Erops vhieh ére meehanised.‘ Of_the:five'crope whieh grew .

the fastest 1in tonnage, all the area planted with soybean and sugar was

mechanised in 1960 vhile for the other crops the proportion'of the area,‘

mechanised fell from 80. per cent for cotton to 20 per ‘cent for sesame.;?-_g Ty
The adoption of Currie s strategy 1s also indii?ted by the

ihcreasing'use of traetors. Between 1953 and 1967 the‘numbervof;tractorsyi

. more than deubied;jkl Since 1968, tractor imports_have been allowed: to

enter'free of any restrictioh and the real vaiue of‘tractors and farm

machi&ésy in use has doubled again 35: The beneficiaries of the rapid

-

)
mechanisation have been the largcr farms 'No tractor suitable for smaII*
scale agriculture has‘yet been developed for Colombia.'_J6 As a result,

more than two-thirds of all trdctors in 1960 were'on'units;of‘oyer'fifty

-

= S
hectares.

‘Mechanisation primarily raisee.productivity per man rather than o
N : '

per hectarc.- Yet Table 3,111 ahows that large scale agriCUlturc can producc‘

‘very high yileb per hectare., The table shows an overall correlation "f
‘betwcen fdrm size and yiefﬁbpcr hectare.38 The eprrelatioh existe ceen'
among‘crops such aslpotatOes which is,a‘crop‘breaominantly.eultivatedreh
small farms. | | )
: N
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Cr;g,!ield in Kilos per hectare by Farm- Size and for'v
. INCORA Projects ’ .

- . -

Crop o Parl Size (hectares) = .
| 0-2 ’,,leo 10-20 . 20-50 5oa§odv 500-2500 'INCORA |
Barléy" ' 806, 8ol “v77af 837 - 1,625 “'1,556 1,802 |
Grain millet '}58 1,017 1,674 1 889','1,723 - 2,19%. 2,875:
';-pocacoes 4 ,090 - 4,519» : 6,904 4.780 '6,928 _ii,421' 15,550
Wheat 06 630, 69 642 1,442 1,858 - 1,592
Ricef 1,635 _’1.6£2f' '1;693 ,‘1.595. 1,860 2,367 zraaf
yaca( - 7,371 6,366 . 5,95$” 6.693 ?;424 L 9,953 - 8,274
Lima Beans - 322 . 309 347 344 e ﬁi\geé 1,158
Tobacco 957 1,013 907 964 864 1,523 1,762

Sources:

'partiy,becauée large farms have taken advantage of technlques,which are

essentially neutral to scale.

<3

lnternatlonal Bank for RLconatruction and’ Developmgnt (IBRD),

fhconomic Crowth of Colombia ProblemsAand.Prospects, Baltimorc,.

Johns Hopkins Universlty'Press,‘1972,‘p. 237. It éhould/bc noted

that INCORA's datz are for 1968, while the data on farm”slze is
for 1966

The IBRD'recpgnIZes_that the two sétg of ddta, are .not

2

 fully combarable;=bu§ states that they are suggestive.

%

The .correlation between farm size and landbprodqctlviiy existg

iﬂrge farms have benefited from such inputs -

as improved seeds and fertiliser.

OVer‘hglf the area of‘barleywxcotton, rlce,’mfllet,‘sbybeigkfiobaccof

-




Zi ; ) g
and vheat are pianted vith i-proved seed. R Of theae,-all'but tobacco ’ ,f,f}‘ii,

are predoninantly large farn crOps.' I-proved seeds of fa-ily far- crops
have either not been adopted ‘or have not beEn developed. 40 In’ the use-

' of fertiliser, large far-s "have also benefited. Griffin has sbown thar

: a1 -
. large rather than s-all farls gained fro- the fertiliser subsidy. ; ‘
: . . , ‘ o e
’ ‘;*\ | v . lt should houever, be noted that small far-s can also be ;k

a P

efficient. Hith inputs of fertilisers and inproved seeds, family farms
can n;oduce very high yields pér hectare. The last’ colunm in Table ‘3.3
shows the yield per hectare obtained on the research fatma of

Colombia s Land Refor- Agency (INCORA) " The research farns are‘small'and

equivalent in size to.a fanily farm.' In'all cases, the outpntfland ratio}

-

S 1s high, ‘Yields on the lNCORA,research‘farus'even exceed those obtained
. on the- largeSt far-s."The nigh yields are due'tq,nOn-nechanised rather

" than mechanised techniques..

-
P '

Yet INCGRA'has‘available all the‘inputs includinﬁ Akilled'persohnél.;

~The potential for increasing outpqt on. fanily farms nay therefore be

< ovcrstated The use of fertiliser in Colo-bia auggest that new techniques o
. N o

are adopted by family far-s.l.2 “Hovever; their adopcion takes tine and requiresf
‘scarce technical personnel. For the potential increase.in output ‘to be °
realised, the personnel would have to be available. Moreover, even if the

‘ cénUpnt’iere‘realised,,thevnet;effects might not be beneficial. Low

.« felaaticit of demand COuldvcansewagricnItural‘incanea_to decline.

PN
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27 The Patm 1] Tndustry” -

-t

2.1.1'“The‘yegetablefoilvbrogramme

' Traditionally Colombia has been a net impogter of edible oils.

Throughout the 1960 g, Colombia was importing some fifey million tons

LI

of edible oil a year and the imports were costing us $12 - US $15‘million"

:‘a year in foreign exchange. It was to. reduce and eventually to eliminate

importsvof edible oil that the‘government establiohed theVVegetable Oil

. % o ‘
Programme by Discreto No.

Pl

290 in-1957.

The programme was part of Colombia's strategy'ofAimport dubsti-
L : . , . _ - .

tution. The programme-aimed‘to exband domegtic dources of vegetable olls
) . ‘ l . ) . .‘ - ) - B ‘.
by.tax exempt fons and subsidies. The success of the programme cah'be

seen in Graph 1. rh;}géo, total consumption of edible oilh

domestic production minus‘stocks) was‘70 000 tons of which ovor half

(41.000) - tons wag imported. By 1971, imports remained at approximately the

same absolute level but represented less than a third oI thd total

(1#4.0001ton3) consumed " Domestic production of-ediblc(ollﬁ bctween 1960

-Aand 1971 had almost tripled

The principal source in thcAexoansion'ofjeJiblcvoiifproduction

.

was vegetable ofl and particularly palm oil. .As Graph iICdemonstrateal
vegetable oil production has eXpandedldramatICally.l Oveﬁ the pefiod

)
1960-1971: vegetable 01l production grew at an annual rate of 21 per cent

-and by 1971 accounted for 85.per'cent of thevedible oii produceb' Animal

3

S

(imponta,plus_r“

%
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oils and fats. on the ofher hand grew by only &'pcr'cvnt‘a'ycnf. of thé :
vogétnblc oids, palm ofl production has shdwn the most dramat {c expansion.
“Production of  palm ofl rose botwécn‘1960 and 1971 from 170 tons to |

36,177 tons. From being an tnsigntficant th:c¢iof vegetable ofl fn 1960

~

(loss t han i‘per Cént of the tptnl),‘by 1971 palm ofl had bo&omﬁ the -

lméin source of uvmuch:grcntvf‘totnl. In 1971, palm ofl accounted for 36

per cent of the total vegetable oil preoduced.

Palm ofl c¢xpansion occurred in Colombia primarily because of

government support. The government offercd tax exempt fons and subsidies. .
By the Vegetable 011 Programme, producers of palm ofl were exempted from,
payment of taxes on patrimony, fncome and excess profits for Ten years.

9
¢

With direct taxes on profits tising to 36 per‘cent and excess profits
‘ ° ~e : : . ‘
D . - - .
.tax puynhfc.ng nét profits of a further 32 per cent, the exemptions were
generous. Moreover, stockholders of 'patm oil units were themselves

. X ° - . . .

cxempted from a proportion of patrimony and {ncome taxes. [In the arca of:
2 > - * L, ‘ R ) .
Tesearch, the government has subsidised the/lInstituto Colombiarfo Agro-

pecuario (ICA) which germinates palm seeds) and advises (froc df Chnrge)

-
L]

faﬁilysfarms. In 19i1, ICA spent '$250,000 on palm-oil "and copra alone, and

. | ) , |
by 1973 ICA will have sixty-four ugxpnomiéts and auxflliaries specialised

. L2

in of1 balms.aa "In ghe area of credit, the government has cnabled pgim ot

<

producers -to obtain credit .ch%ly and on a longterm basis. The total

credi{ authorised between 1963 ¥nd 1971 on palm oil amounted to I6)

¢ , : ‘ _ o 4
m}lliogﬁpe3035 and ;Zs expandéd faster than tor jby,ocher crop. b

.

Government support for palm oil expansion was hecessary'for'two

reasons. In the first‘place, the African oil palm is a perénnial crop

.
)

/ . : . ' - ¢
‘ "J ) | ‘ < “ v
e . Yy
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Graph 1:- Co-golltlon of Toral Supply“of Edible’ (m-J Colowbia =~ . - -
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N  .’,,*‘ with a'fogrvyvdf:gvsz}ibﬁ~pdrlod; ‘Fdr thq‘oafly yéﬁrs; th; nctiré;urb§~v
‘afc’neghtlyé; nﬁditbfiﬁdugc_odﬁlayg sﬁg& furﬁ'bf goVﬂrnﬁont'fﬁtérﬁgnéibﬁ.,
AQaS ﬁéqzssary?  1n‘the éécoﬁd'plncoffAfrlénn‘nli palmgigré ngévlndigéﬁst 3
o - . B : Cl. i _ o M
to Latin Apvriéa ahdvlfitle wns‘known about'ihemf”,Knowlédgc'hhd ;o4bc:,
impértéd fféﬁ aﬁf;aﬁ;’ Agrlcultural produev whlfh4aro new (acckgréﬁﬁo}vv 
~ supply undéftéfﬁtié; than ﬁew'mqnufactpring'peructSJVQQd ls'cOmpénﬁqto

tor the uﬁdcrtnintics thc’lndﬂsgry needed subsidies

AN ‘ ‘ 'A "Thé?fésultf df‘gQVcrnmcnt éupﬁu}i'wéé tﬁe’%épid,gkbuHsfon‘}pi
rthb‘pTOAUCtlon of‘pafm'oll Whrnughoul the 1960' ,Vbutpu( of péIm oilf
grtw at an annual rate of 30 per gent a year. From 800 thL;res pluntcd"
: int19§0, the area undp: oll palms grew ;0'19,090 hécta;cs by 1967, und |

is forécast to reach 23,500 hectares by 1975.47

2;1;2_ Distribut ion of holdings by size R

Puim oii'iﬁ’Colomﬁla,is érodﬁch'ﬁh'hoth blhntutiuﬁsand'fdmlly'
farms. Thb'méjorlgy'bf>prodhdot5'aro fémil} farhs;lﬁufvplantgtions prdduc¢’
:tho pajbfity of palq oil?’  0§cr‘thfcé7qqarLcr§ bf/tho ofl 13,broau?ed oﬁ
‘théffour largest p}anta??ons;‘ The 1éfgé§i‘piunpﬁtién'hus a;vgrea of
),OOO.ﬁéétaréé and is the 1akgéét p%éducér'éf pdlm oil Ln,iACXn,Amerlca,
’ . i v ) Y ) ) i )
'; T™O qthcfs'hre err Z.OCO’hectarcs.‘ Thc otﬁdr‘piantsfiohs rénge fﬁ.siie

’)// ' from fifty hectares upwards.

While family farms form the majori(y of producers, they Supply

' less than one-quarter of the palm oil. “Family farming is financially

feasiblg, but since the programme began many family farms have ceased



S o 8. | ' o o
productjon of pnlm oil.a Of the 149 family farms cstablished jn tho_
provlncc of Caqueta; the majority by 1971 had boen ubandoncd.. Fitherg“t-"'”
0o , 49 '
crodit,,qr tho necessary patiencu, uns.abaent. , Now,family.farms arc
Jnnly uQIablished on a (00perat1vo baQis as perimiter plantlngq to nucleus
plantatiuns. Thc Plantation provldcq tho cxpertlso and the extrncting

‘facillty;vln regurni the umily fnrms sells thq'pulm oil frqit to the

T S .50
plantation at J'proarrnnged.prfcb,s

- 2,31 Net foreign exchange thing‘   - T B R
The mafn goal of’thc_Vogétublo Oillﬁrogrémmé ﬁns:iﬁport'suhﬁ(i;
quipn.' Aslaﬁ'imporL:QUbsti;utc, palﬁ o{!fhas had mfxod sucé?sé} Pdlm.'A
oi] hus éuccossfuiiy-fvplucedrﬁcgcfnble'ull imhorté. The ﬁaihAv;gefaﬁlv ;
oil 1mport, copra, J((ountid for dlmOst half (49 ptr (Lnt) nf to[dl odiblc
oil imports nnd had been as high db 90 por cent (1956) By 1970, copra
.had boeﬁ’roduccd to 1 por cent of Lotal od(hle oil lmports.' On the other
hand, pslm Oll has n;t subst{tutod_for ?lsh o;l'lépo}tsullFéom ¥cssjthan 7
l'pcrvcént of totnl'edibl?lﬁij impor;s fn. 1960, fiSh‘bil fmpérts hddygqared
to 97rp0r cent by 1970.°1. (craph 111). -lh'197l,‘[hv gﬁdean Pact allowed
unrestricted cﬁtry of fish oif.importsﬂ"inﬁ¥ho fi;st séVon mﬁn;h bf.i97l:
£1sh 011 imports reachea almost three quartersv(73 per cent) of th¢ total i
imported in 1970 For the first t;mc; IQ?l'suy a‘domestig SUEplus of

‘palm oil,

The Treason for the 1nf1ux of fish oil into Lolombia islits
relatively low price. Fish oil at Us 5182 per ton c.i. f is almost half

the pricé'of pélm oil producedrdomes;ically. As an input fiqh oil is a




near perfect substitute for palm\oil.-

o . T ' o ' R S
Palm oilsand palm kernel ofl {s principally used as an input

vlﬁ'tho p(b&dction‘Qf mnfgarinQ; of §éap and qf.sho:§éhing. Demhnd,for
these prbdqc(é k;'ColombIa is fo;écdst_to risé aﬁd this Qill incfoasd'
dchaﬁd‘fbr‘thq »1n§ﬁts. So;p»productioﬁ hﬁs,bcen‘grOVing'gy b'pér cent a
year, and the prudgétlgﬁ of shortvning is projegtcd,to rise by.npSroit—
‘mﬂtc(ylg per cvnt.alycﬁr-Sj However, in t“o»prqduction'of mnrgafino éﬁd(
shof{cn;ng, fish Oil‘substitﬁtos for palm oilf Fish pltlnow é¢¢ount§ for
. !bvcr hulf thc‘ingrodfents in'@argaftne pruductinnkin cértaln Eountfics,
‘nnd owing te its relgtlvel;’lov price the proportion has bocn tn;renslng.SA
Similarly, fish G Hse&\in shortening. | IQ ]970,,(beforc the Apdoah. : ~
"Pact allowed unrbstrictcd entry of fish oil),Aihc‘Coiémbian refingfieé ‘
‘us;d fish oil fbr'ovcr ha[f’thclr:lnput in shorténing."Pnlm oil nccbunted.

for the residual. No data are available but since 1970 the propoftion of

tish oil has probably risen

Only ln soap productionvure pnlm ptoducts'free of competition
“from f}sh‘ojl. Ldurig acids make up some 20 per cent of thc ingredients
of soap, dnd the, only lauric acid available ln Colomblu is palm kernel 011.",‘

Houever, by 1tself‘soap production would not prov{de an adequate'matket‘
. \ v - e :
for palm oil products.

The substitutién of fish oil impdfts for veggtabie oil imports

has had d.benefiéial fmpact. on net foreign exchéngerexpendituies. As

.

".‘Graph I shovs the volume of edible oil 1mports has not fallen appreciably,

yet the value of thc edible oil 1mports has declined In 1960, the




5 ..”" ) .. ~’ ‘ ., . ‘.‘, : L : - |
: average price of edible oil imports hnd beén US 9402 per ton‘ by 1969 ‘31 R

T e the average price hnd declined to US 9114 per ton Imports of, edible'

’ . PR
oil in: 1960 cost three times as mu(h as the much larger volume Jmported

.in 1969 35

[

e S The declineﬂin the value'of {mports Cnnhlpﬁ Cﬂldmhiﬂ'tﬂ save.

-'

o~

: roreign exchange by exporting the relatively more expensive'pnlm o1l.

' Exports uould also supplément the shrinking domeqtit mnrket tor pﬂlm oil
" 4ln1thc'ixternai market, Colombia has not the potential to-export

‘palm oil and,palm kérﬁéi oillto WeStern [Europe whlcn nbsorbq thnee_qunrters -

of vorld pdlm oil importq and four~fiitha of world prlm kernel imports{;

5,

R Colonbia s price is not competitive lhc p;ieo‘of Colombinn.pninfoil
iq Us $325 per ton f 0. b and the»priceuof pnlm'kernelloil us 8403 pe '

. T
ton f.o.b. This is not competitive with internntional c.i. f. prices in -

.
a

,J,uesfern EurOpe‘of'US‘$262 and Us $372 respectiveiy.

In the e¢xternal market Colombian producers have an opportupity o

. of suppienenting their shrinking market within Colombia by e;borting to
SUPP S ! » . Rl S R N :
the Andean Croup countries. Against palm oil‘imports, Chile now majintains
bE . . . ) s o o It ST ? v N
' ' ’ - . o o S a3 P .
a nominal tariff of 53 per-cent against'member.countries and a ng&inal

"tariff of 246 per cent 8gainst third countries Palm oil's dome;tic ' ';;;S,

”price in Colombia of us $32S ginS an import price of US $497 a ton into

- ' ﬂChile. This conpares favourably with the. prices of third countries._ Even

.at’the_low international price of US’$262 ‘the tariff of 246 per cent will

' make anrinport'price'of,US $907. Only Ecuador can. focr competition, and

é

Colombia has the advantage. The palm Oil.industryiin Ecuador is less

ef[icient, moreover thevtotal area to be'planted under oil palhs‘is onl&o s ;fgff

8,000 hecté'res.56 Moreover, per capita consumption of vegetable oil is low

~ " . . ’ >
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and incone e asticity is high anong the Andean Group, 80 that the market vilLv

‘expnnd‘.g7 Hith conpetitive prices Colonbian producers hnve the»’f 5

'opportunity of doninating the narket. -
Conclusion'

2

-

,,palm oil industry. The tenure systens were illustrqted within the context

of two agricultural atrategies prOposed for Colombia. Hhile bheﬁevidence"
"“iq not conclusive it indicates that Currie 8 strategy “has been adopted.
’ . ‘oo .

) Large-scale mechanised agriculture has been supported rather than family

farming and non—nechanised,techniques;. From~Chapter Tuo, the reason may

be‘avdesire to maximise consumption over time ratherﬁthanfeurrent employhent;

The palm'oil_induétry-was;established as an import'substitute'and‘

its success appears doubtful; ‘This chapter showed that while"paln oil,has,,.

| replaced vegetable oil i-ports it hns not replaced fish oil importb. The

next .chapter will establish whether the industry saved foreign exthange‘ ..

This chnpter has described Colonbia g 1and tenure system and the -



, The importance of land as- the deterlinant of income distribution 15 - S
shown by A. Berry, "Land Distribution Income Distribution’ ‘and the -~ LT
The Ginilcoefficients ere derivea'in W. Cline, Potential Effects of .

.,Mexico and Venezuela." e o A SR L

.V'For example, a skewed . incone distribution may maximise consumption'
- over time as Chapter Two showed o S

" tc Latin America'’ International Labour Review, vol 95 (January 1967)

';"Refbrmmongering' refers to legislative reform “A. Hirschman, :
- Journeys Towards Progress, Nev York The Twentieth Century Fund, 1963,

'“The main effect of'"refOrmmongering has been to unify and
-strengthen the national political machinery, but not necessarily to:

" Land Refo in Chilé, Colombia and ‘Venezuela, Agency for International
”Development i!{D), Spring Review of Land Reform, vol. Vv, June 1970 :

. 2

Productive Efficiency of Colombian Agriculture", Yale Crowth Centef. R

‘ DiscuSsion Paper No. 108,° Yale University, Harch 1971 (mimeo)

.

Incomegggdistribution on Economic Gréwth, New York, Praeger, 1972,.
"113.. The countries are Argentina Brazil,'Chile Colombia, - \’, o

v . . . 5 . -

n

»

H.'Sternberg, Agrarian Reform and Employment with special reference .

p..1-26.

=

The proportion of arable land per agricu]tural labourer is. low
conpared with other Latin American countries.- Ibid.

“

B}

broaden the distributioh of economic benefit to workers and peasants.
H. Felstehausen, "Agrarfan Reform and Development in Colombia", in

In its function as a titling agency 1 OgA has granted 90 000 titles,'

in 1969 was issuing credit to 30,000 amilies and has settlbd 20,000 -
families on public land. Yet 95 per cent of the titles were on - ~;.'
private land. In its lending function INCORA tends to substitute

for other lending agencies, so if the 30,000 familiés not all -

_represent a net credit ipcrease. Finally, in its settlement policy
. INCORA has tendedrto P petuate Colombia s Unequal distribution of
. 1land. Ib1&3 ‘ : :
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- ~MacGraw Hill Book Co., 1966. ' Also L.’ Currie, "The Exchange : L
v Constraint oh Developnent ~ Partial Solution:to the Problem Egono-ic]

18.

T 19.

,;InternatiOnal Bank for Reconstruction and Develop-ent ‘(IBRD) ;.
. 'Economic. Growth of: Colonbia' ‘Problems andAgrospegng Baltinore
’Johns Hopkins Un.versjty Press, 1972 p. 239 :

The failure is partly due to financial constraints.' Only 9. per cent
‘of INCORA's budget is’ spent ‘on expropriation and -land purchaSes.

"This may be seen d4s Colombia's chosen solution for the problem ..

"of - land Teform . . . not disturbing economically efficient: holdingsc.f
. ‘United Natioms, Progress in Land Reform, Departnent of Economic '
Aand Social Affairs New York, 1966 P 19 ' . :

Y

. IBRD Economic Crouth of Colombia' “Probiena and‘Prospects;_op. cit.,'
i 238. . S ) o . i

-

‘Felatehauaen,,op.'cit;; p;_ZO:‘“v

-

N

W. Thiesenhusen, "Current Status of Agrarian Reform in Chile" in

‘Land. Reform in Chile,_Colombia and Venezuela, ‘0p., cit p 149,

For example INCORA has recently acquired 7 000 hectares. (Personal
correspondence with Lauclin Currie). : -

-
e L.

The existing balance of political power _in Colombia is such that only

the prospect of an’ immediate increase. in -production can; 'be reasonably
accepted as a reason ‘for land reform."” _United Nations, Progress in

'Land Reform. op. cit., p. 21,

- "We are carrying through a land. reform uhose primary. objective is not' -
.80 much to change the number of land owriers as to increase national ,,',
- production". The President of the Republic. Iiengg 8 October 1964

L. Currie. Accelerating Develonnent . the Necessity and the Heans.

Journal, vol 81 (December 1977) P. 886- -904 . Vo

‘

- The techniques in construction would be labour- intensive and have low.

I

import coefficients.

At present over 1,1000 new agricultural families are formed a veek.
14)

" 'Comité Interamericano de la Alianza para el Progréso, "El esfuerzo

o




21.

26.

27,

' internogy las necessidadea ge financiamento externo;para el

desarrollo economicp de Colombia, Bogota, 1966, p. 22. This -ay

- fall to. 500 familes a week:. see IBRD, Economic Grouth of Colomhia.'ylﬁf"‘~"

fProblems,and°Prospecta,;gp cit., P 301

S,

; Throughout the vorld technology is daily enlarging the oprimum size
" of farming units. It .ts to be hoped that im our group of developing '
‘countries contrary policies‘U.ll not be advocated and carried out .

Currie AcceleratiiggbeveImeent p‘ 105 I o RS

[ 2
T e e
foar s . v

’"The diagnosis of underdevelopment ought/to be as much concerned vith

solving the problem of inefficient. empioyment as vith total -employ- -

ment". Plan de Deasarrollo, “Guias para una neuva estrategia .

de desarrollo ,,Primera Farte (written by L Currie) Bogota

'1971 P 78 (mimeo) - . S

'International Labour Office (ILO) Towards Full Employment Geneya;, o

1970, 0 . - o SR
. ) ’ ’ " ,"vll'.'

"We believe that a very differEnt form of - strategy is demanded ‘a

strategy which can give far more people in the rural areas am -
opportunity for participating in- counercial production'Tor eXport
and domestic markets from familyysized farms." 1{bid., p. 80.

o . .

o : , v |
. "So employment becomes the target and over—all gowth the by—product."
ibid., p"49 o o , ,

2

If the scale of reform is b1g and consequent disruption will cause some'u

‘loss of output and the bigger the " population shift the greater - the
"los8% - But this' & in the initial period . . . the long-run potential :

effect of a large programme of land reform could be considerable, not.

“only for employment but also for output.”. ibid. p. 71.

Poverty, therefore emerges -as the most. compelling aapect of the

whole employment problem in Colombia. ibid. p. 21

*

"The root of the diseontent with economic Srouth as a supreme objectivet

" has been .the davning realiaation that even when tt:is rapid it ‘has

generﬁily, as in Colombia itself, been aecohpanied by rising .
unemployment anq’videning gaps betveen the rich and the poor. . ibid.,
p 48 S ‘ . ; ‘ .




",\28,; L.ultkinaon., 'Changes in Agrfcultural Production And Technology in

- Colombia". -‘United States Dept. of Agricultural Economic Research .

_ . Hpgervice, June 196& The data on the growth rates of output came from 1“;l'51
29, .For a‘co-parison of x;elds pen hectare throughout the world see, Sl e
v-a;Curtie,.Accelerating»Develdpmeﬂhﬁ op. cit., p. 122, _".fﬁ-a.,. ' “f~ﬁfo‘

'5)330;; Palm oil greu the fastest but this is excluded because the growth ‘;:_,*r«',,g
o rate is due to the growing’ ﬁaturity of the palms. ch IBRD ,“; IR
"Econouic Growth of Colombial op. cit., p 226, o e SRR

T

'31;d>vFor data Hhich suggest that the large fnrms are. becoming more ’
‘ inportant see Berry op. cit. p 37 R ‘ '

32;,A:“The'main policy rule'could thenefore be ‘to emphasise those elements

in- modern technology which do not displace labour - - seeds, fertiliser
and pesticides. - and’ those forms of capital formation which usé a.,

- great ddhl of manpowcr - 1LO, .op. cit.,’p 167. ', o ) L 7
“ . . . :

33. Data comes from Lv Currie Accelerating Development op. cit., p..176.w
" . Currie recognises the problem of defining mechanisation but considers'
that his estimates are reasonable ‘ ' s

34. he number of tractors increased from 9 ODO to ”3 000 betWeen 1953 g
' nd 1967. L. Atkinson, op. cit p. 18. : . :

. e } R - . \ o B
35."  The real value of sale§ rose from 1.286 (index of 100 in L952) to..
2834 in 1970. Banco de la Republica, Series estadisticas 'y graficos, .
’ '”,”Departamento de Investigaciones Economicas Qgcember 1970, a

~ " table F 3. - (’ : S

.;36. : Although a 12 h. p. tractor may be available shortly IBRD Economic
: Gtovth of Colombia, op;,cit., P 243, : :
: ‘ , ~J‘ﬁv

L3

0

37. DANE, op. cit., P. 53 It should be noted from Table 3.1 tbat farma
*iof this size constitute less than 7 per cent of the farma in Colombia.

P

38. . The correlation between farm size and the average product of . land is
'for the same crop. Table 3. 11 which showeé an inverse rélationshiﬂ' ‘
.betveen farm size and the average product of land did not disaggregatc'f

by crop. The, large farms are often for extensive cattle grazing which.
, - ) .

N
-
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l)Leld low lout ut-land ratios; hence TaBle .3: 2 is evidence more _' 

- of the uqﬁerutilisation f land than of the relative efficiency

'of jgrns ‘when the: same crop is produced.

~

- The proportions are 100 per cent tobacco .60-100 per cent for soybean .

and millet, 94 per cent for cotgon, 72 per. cent for barley, 54 per

. -cent for rice and 45 per cent for wheat. Departamento Nacional de

Planéacion, "Informe sobre la produccion y consumo de semillas
mejoradas en Colombia"; Bogota 1969

B 1,

45,

in.'

42,

43,

44,7

46 .

47.

~

Pp. 105-127.

2 “ L e l"‘)%‘. P ——
For the subsisfence ¢rops and problems th their adoption see
L. Atkinson, "Traditional amd Changi?g» riculture”, United States

Dept. of Economic Research Service, 70.

K. Grifﬁi . Coffee and the Economic Developmeht of Colombia"
Oxford lletin of Economics and Statistics, vol. 30" (May 1968)

. 4 ’ . ‘ ‘ . | . .
Potatoes and tobacco are fam;i;,farm crops in Célombia. Yet over
90 per cent of the planted a

ea of potatdes is fertilised and 50 per ‘
cent of the planted area of tobacco. See IBRD, Economic Growth of
Colombia, op. cit., pp. 246-247. '

Resolucion 197. No. 30556. Diario'ﬂecional,_Bogota, July 7, 1961.

¥
.

. Total expenditure was 5. 5 million pesos of which 3 million were . for

personnel ICA. "Programma de acturidades: programa nacional
de oleaginosas perennes', Cali, Februrary 1970 (unpublished document). -

Interest charged rises from 12.5 per cent during the fifst'6 years ,
to 14.5 per cent the later years. The maximum length of a loan is ,
10 yeers with a moritorium of -6 years

(]
:

Between 1966 and 3970 the value of loans increased by nine times
their original value. Ministerio de Agricultura "Informe 1969-1970".
Bogota, 1970 Table 7, p. 45 (mimeo)

¢

The proposal is for another 4,250 hectares in Narino alone. ICA -
Proyecto para aumentar kh;produccion yﬁmeiorar la productividad de la
palmo africana en el litoral pacifico, DOCUment No. DP-T-07, '
Tibaitata April 1971.. .




48. - The financial feasibility of family farms was shown in ICA. Proyects * .~ '

para aumentar laAproduccionAy mejprar la productividad de la palma
africana en el littoralgpacifico, op. cit. Also Ministerio de
.Agricultura, "Estado actuel de oleaginosas comestibles en Colombia",
Bogota, 1970. (mimeo) .

49, “The majority of ‘these crops (African palm and rubber) have been
abandoned, owing to the peasants' lack of. knowledge about them -and

the fact that’ they are long gestation crops ICA, Estado y processo
“de degaro Erppecua [~ s PracTon e 5
T Depﬁdl de Economico Agricola, Tibaitata April 1970 p. 80.
. ) ) 2‘0\ [}

50. The difficulties,dﬁd advantages of cooperative tenure arrangements
" for palm oil prodaction are described in T. Phillips, "The
- Possibilities of Nucleus Plantations' in The 01l Palm Tropical
‘Products Institute, London, May 1965.

51. The data comes from Ministerio de Agrieultura, "Estadrsticas’de
los principales productos agricolas 1960 1970", OPSA, 057,
September 1971 ..

de fenalfo sobre importacioﬁes de productos .agropecuarios: y de

52." Depa;:rkszo Nacional de Planeacion. '"Observaciones al estudio
indu as alimenticas October 1971 (mimeo).

B

53. Vegetable Oils and'Oilseede.!'Cpmmonwealth Secretariat, London 1971,
- p. 178. Also Ministerio de Agricultura, Estado actuel de las
oleaginosas comestibles .en Colombia’ Qogota,'December 1971.

™

54. The U.K. for example, cf. ibid. Vegetable Oils and .Oilseeds.

4

55. i’Hf.nisterio'de"z‘&gri’cultura Estado actuel;ﬂe las oleag_nosas
comestibles en Colombia, op. cit., 1970. :

56. F. Corrado. '"La culture du palmier a huile’ en Equateur”
Oleagineux, vol.. 4 (April 1970) ?p 197—203 '

-

.fb LF

. 57. In Bolivia and Ecuador consumption per capita per year of vegetable
- o0ils™in 1967 was 0.7 and 2.7 kilos rasfcctively (although the '
‘ nutritional minimum is 9 kilos). Their pe<§ive income elasticities'
’ are 1.0 and '1.2. FAO, Agricultural CommoWitieg - Proijections for
1975 and 1985. Rome 1967, p. 82-84.  « CL ‘

4
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CHAPTER FOUR

AN EVALUtg;Qgugg:éégPoIENURE—S¥S¥£HS#%H}- _ﬂ'ff‘" L

AN EMPIRICAL EXAHINATION OF THE HICRO—MODEL

Introductjion

Chéptér TQO compared fheoréficélly plantagions,and,family farms
for #hefr effect bn-&ifferent queldpngnt gqalsi ‘It'shoﬁed tﬁat plantationSj
‘ maximise.cbnéumption over time and fgmily,farms naximisé'current éIploymeni
8§d net fdreign exchange”saving. Here the t;o'tenure sistems ;re éompa;ed

‘empiricaliy for their effeét on the three g03153

In addition three hypotheses of the micro model are evalbatéﬁn
’ : ' o ' ' : '
with the available data on palm oil p;oduction. Thé objective 1is .to

.-establish_empirically that plantations will tend to be more mecbgnised

. -than family farms when they are producing‘the same-, Crop.

1. An Evaluation of Land -

Tenure Systems

Introduction

The objective is to compare plant&tions and family farmg empiri—

cally. This will provide an evaluation of Chapter wa s theoretical conclu—‘
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sions.

A cosc—béhefit study'is made of plaﬁtatious and'family farms
which“produce'baim‘oil; Balm oil was 8¢1ected partly because excellent
.7§alm oil dath existlfor'physical inputs and outputs.’ Coﬁpiled by

vagronomists of the Instituto Cdlombiano Agropecuario (ICA), 'data,aré

—r———

T meegtor g ggpmp
I e s .

T o

:éQaIlngErfor units of ﬁen,heqtares ;hd'SGO hectares.l1 Data for the:tgﬁ'
‘hectére unit‘are uSed‘for'faiily'farﬁ‘evaluétion. 1A té;'hectare‘uhit fifé
the definition of a f;ﬁiiyvfgrm, Tt is suffiéiently‘gna11 th$c all lgbour
‘can,bé supplied b& the family.r Yet, it is Sufficiently‘Iargé éolgupport
aifamily;z Si$1lar1y,'the SOO'hectate'unit conforms fo the défiﬁitionfof a
"plaqtation. Labcdr,is hired}'the objectiVe is profit nhxinisafioé and"
CUltivatioﬁ is 1nceusive.3 From’the data compiled by ICA, the two tenure o

systems can be compared.
, e

fhe data will be used to estimate costéland,benefits 9f the tenure
systews.  Since the compafiébh'is by economic;father thén f;nancfal,cfitcria
the cost§'andvbenef1ts are shadow, rather than h;rket’priéed; ‘This is
.particdlafly important for unskilledllabdqr:whose shadow;price iéyadjuéted

for each of the development goals.

1.1 The Model o ) - L,

4
«

The ténuré regimes will be ranked by the internal réte:of return.

criterion. The theoretical deficiencies of the internal rate of return, -

o ‘ - A ‘ 4 _ ,
while not undisputed have been widely acknowledged im the literature. Yet :

in practice the internal rate of return is cqmmonl% used.5 Its princiﬁal

e
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advanrage-is tharvthe,discbphr rate is 1nterna11y-aeterhined.P For the

-

v

_ purpose of comparing tenure systeins a criterion that obviates discount
rate problehs 1s_supérior'§o criteria that require estimates of the

social discount rate.

‘The internal4rate of return will be.uSed‘to'eompare each of t

tenure systems for each of the three develo

s e b o o Joa et

g s L g

bwith the higher rete of return will be the desirable tenure eystem for.
meximising,rhat pértieu}ar develqpmentugoel. The model will be ‘used for all
 the develqpmentléeals, | | |
;For.each renure sysrem.rotal coéts'are the sum of the}cdsts.of
unskilled labour, skilledylebour; domestic.capital'inputs, and imhorted
capitel{inputs.6 For any yeéf'(t) total cost can be'giveh hy:

ok - -k o * , '
Ct = - CLt + CSt + -CDt + Mt , - (4.1)

. . * : : * : . o .

where Ct - refers to total costs, CLt to unskilled labour costs, CSt to
. o 7 . * ) . . ~v ‘4' . ) . * E

skilled labour costs, CDt to domestic cgpital inputs, CMt to imported

capital inputs and to those values which are shadow-priced.

‘Tdtal revenue in year t (zt) is thefproduct'of palmroil output

o 4 , . *
(Xt) ‘and the shadow price of output (P )

X ~
* : * . ' ¥
Zt = - Xt P : ‘ , (4.2 "
. | ‘ | o . | ‘
. ’ v - oo . ,.Y )
K  .Output of palm oil in year t (Xt) is the product of the ST \\w

extréctionvrate (e) the area planted (Lt)vand.the yield per: hectare (Yt).

Yield per hectare will rise until the oil palms‘are mature.
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Ke o = eLtYe o LGy

011 palm plaqtiﬂg,is:stéggered on plahtations;(lOO héctgtesjr; 

in the first year and 2 "heq;areé in each of the subsequent years). °
Output. of palm o1l in year t on plantations willvhe.7'

: s xt—="¢ [Lt"Yf‘-’" TLEST TEST Lt-2 Y{—zj T (4.4)

Annual gross revenues (Zt ) minus annual total costs (Ct ) will
Be‘discountedonér the economic' lifetime of a palm oii'unitv(years

t-1 to years t + 30) so tHat.net benefits reduce to zero.

£ = 30
* ] x
| t v "’ Ct - 0

(1 + 1) - . , .

o= | Y O

. The discount rate (1) is the internal rate of return and the

.

higher the rate of return the higher is the tenure system evaluated.

1.2 Deveiogmentggoalsrdnd the shadow wage
) ) - P

2

¢ i

Economic rather than financial evaluatioﬁ requires that shadow . -
prices are used when market ptices'do not,reflect’sqciél oppércunityvcosts._
Shadow prices are partiqularly imﬁortant in developing countries where

. sérdc;ufél'rigidities‘f;eqpenfly'distort‘factof and com@odify pfices.'

" Technically, shadow prices are the Lagréngian‘multipiiers'of

the constrained objectiﬁe functioﬁ in a‘prbgramming'prohlem. In practicel
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<,

thev are any prices other than market prices They are used whenever

¢

distortions or rapiditv of change prevent the market mechanism from setting
prices that measure social costs and benefits; For example taxes or

" .subsidies cause prices to diverge from social opportunitylcosts3_and,their
distorting effect must be taken into account'when an economic evaluation is

made.' Similarly, only part of the effects of a project may be associated

T e e o g

‘ with money exchange yet for evaluation such externalities must be shadow-
priced.‘hIn underdeveloped countries, uhere'inelasticities and administraf<
tive policies may create avwide divergenceIbetween'market prices and' Vﬁ ' -
opportunity costs, the:selection of‘shadow prices becomes both b‘

necessary and more difficult.

" 0of particular dmportance'is the shadou price offunskilled‘labourt T
: The social opportunity cost of*unskilled‘labour.can be very low because'of" ’

‘high unemployment; -This'may not be reflected,inﬂthermArket wage; Frequently,

the market wage exceeds labour s opportunity cost owing. to distortions in the.
labour‘market. 1f this is the case, labour must be,priced;below its

market'uage. The shadow price imputed will depend on the particular concept

of;opportunity cost. The concept of opportunity cost, in turn, depends on

the development goal.

The relationship between the shadow uage and development goals
can be illustrated by the following diagram from Sen.8 The axes refer to..
;output and labour’in the modern subsector., The slope of the rays OE and OC

are the market wage rate and the shadou wgge rate respectivelyf At output

G<consumption'over time is maximised becpuse the market wage is equated toi,

.
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' Figure 4.1 Goals and the Shadow Wage

- X i ) , . . PR

" Output

> T

0o : A B » Labqur

labour's marginal product. At output F on the other. hand current
employment is maximised (consistent with labour's. shadow wage) . - Consumption

EB 1is greater than HA, aﬁd‘employment OB exceeds OA. Hovever, at output F

the sﬁrplus EF is less than HG so that the growth rate islréduced}

Employment over time will fall.

.,Thus an ecénom; which aims’to maximise'cqnsumprSﬁ and employﬁeng;
over‘tiﬁe;willléquate the sﬁadoQ,ﬁage at or near the ﬁarket wagé‘raté
(thé f&yVOE).‘ Converseiy,’the’goal of maXimising cufrent employment implies
a shadow uage thatvis.;t,forvnear, ;ero;(ray‘OC),' |

. The shadow Qage clearly'inflgénces fh;‘selection,of lénd.téﬁuge‘
sy;téméw' If piggtations have highe; capital—lab;ur‘ratios than famiiy
farms a’ high éhédou.vége wt;l peﬁaiisé.family7farm§~more than plaﬁtations.  ‘

On the othet-hénd a low shadow wage will tend to favdu: the less méchaniéed,,

family farm.
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. 1.3 Maximising éonsuﬁption’over‘tiné'and{tﬁe shadov'wqge

, L~
PN

Equation (2.36) shougd that coqsdmpfion over time is maximised
by high current saﬁihgs and large §urplu$esy' Hifh a neo—classical saﬁing ’

functioh, wages are a costhsince they agre a reduction in .the sufplus, For

-

: A o o - o . : o _
an evaluation, therefore, the shadow wage, when consumption over time is
: , A - - , . .

~

‘Wage'payments'are a ¢ost in the potential surplus that could have been
"téinvestéd. .Cénsequently, the shadow wage is higher than labour's social
mirginal product by some premium. The premium isvthe value of savings in

. terms'of‘consumption to'sociéty;'and'the higher the premium the higher the
shadow‘wagé." ‘ ’ Yy . _ S . .
' P

Using the Little~Mirrlees formula the shadow wage of unskilled

“labour 1is: 9 » ‘ o - T ’?ft

.

FL 'VC'_( S,) - - (-6

where P is the shadow price of labour, C is the.consﬁmption of a new wage

L
=lébdurer, M is the maginal product in his former employmeht,/jﬂs S is the

premjum on saving. The formula can be'interprefedlas a reduction C from

brojéct surplus less a;xamount for the value of additional cdnsumption
c-M)
S

unskilled pléntation eﬁployee is greater than his magginal prodUct'(M) on
| | ' ' 10

If the market wage and. consumption (C) of, for exémple; an

a family farm, there is an increase in consumption of C‘— M. The economic
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cost of enploying the unskilled labaur 13, therefore, the extraction C

'fron project surplus less the social worth qf additonal consu-ption

e ', (C - H) . 'l'he higher the va.lue of savings in terms of ccmsunption (S > 1)‘
. the lower is the social. rth'of consumption and the higher the shadov‘

wage,

o o amm

agricultural labour 1n.(‘?1 " The social marginal product of labour (M) was
estimated at 22 pesos a day. The Appendix presents the data available for
the estinated an3unption (C) was assumed equal tg;thefplantation &age'rnte,

which in 1971 was 38 pesos a day;ll All that renainé is to estimate S.

) thtéfﬂirrleeg present three wethode for eétimaring S. All
require considerably nqre data than'are available -s0 that S mnst-be-n

A} . ' _ crune‘estimate. For Malaysia, for example, Little:assnmed S at unityiwhicn.
alloued_ﬁ to be used as the ebadnv wage.lz Hdﬁever; S could ;nly be unlty |
in Colombia if avVanek fixed,coeffieienr nbdfl were assumed.. Chnpter Two o
showed that 1n’Vanek'8 model, a forefgn enehange constréined eennoﬁy:mai
inerease donestie saving wltb'little,lif any,veffecr on :hé growthdratefk
SovS would be placed’at unlty~lf thereAwerekno‘premiun on saving. 'Yet;l
Nelsnn's varinble'coeffielent.updel gave some scbpe.toﬂdonesric saving

and so § will be greater than unity.
To calculate S Little-Mirrlees suggests the following formula:
S = 1 + % ®R-WT N W)}

Uhere R is the return on the marginal invest-ent v the‘rate at which the

'_utility of consunption is falling and T the time until consunption will

v
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becooe‘as‘Valuaole as Saying}' Theoretically, R 1is the internal rate: of
return on the marginal public project but since such a figure is difficult._
to obtain an estimate was nade of the interest rate at which the govern— f‘
xﬁent c0u1d borrow abroad This .was’ placed at 10 per cent. Tﬁis coincioee

’ 13.

iuith the estimated social opportunity cost of capital in C010mbia. An

estimate of V is the grovth rate of real wages and of consumpti n. The

. N » i

Shans Jdcil o -
i

'growth rate of real wages is a proxy since it indicates the social time
'preference of conSUmption;}Q' For the rural sector the growth rate .of reai
wages has been 1.4 per cent a vear. The value of T is clearly'arbitrary;

but from the development progress of Colombia suboptimality of savings will _

o

v~.

" be longlasting. T was piaced at thirty years. Substitdting in the formula
. 30 - '

.S- becomes (1.042) = 3,44,

Consumption (C) and the social'marginal product (M) are 38 and

22 pesos a dawy respectiyely‘(seeuAppendix\l). Substituting these values

into equation (4.7) the shadow wage is 33 pesos a day. This is 89 per cent -

of the market wage

" ‘ ‘For projection.purposes coasumptiOn (C)'is‘eapected~to rise by‘l
‘2.2 per cent a year. .This is‘above the‘historical rate (1.6 per cent), b?t'
the growth rate'ofbreal yagee canybe expected to accelerate.;s,lﬂoth
Currie and the iLO assume that iaoour will become more prodoctive. From
1ts“istorical rate of 2 per cent over. the period 1964 - 1970, average |

\

'1abour productivity is projected by the ILO to rise to 3. 5 per cent a year

- over the period 1,9.70‘-.1985.l Allowing some margin for additional saving-

and tax payments, 2.2 per cent a year increase in consumption appears a

reasonable estimate. To ease cémpotation, projections of the shadow wage

4
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',are made in blocks of five years fron year. —2 in the life of a: palm oil

.'junitii This obviates the calculations of- adjusting annual ’ data bue

4 v -t
incorporates the growth of consumption over time.17 ‘.

The shadow'wage'vill'be'the same on both tenure,systems}' The . =

shadow wage is applicable to labour whose consumption rose as a result of

.'*;f”fﬁérproject. If-net’profits.accrue from palm oil_productiqn,jconsunption
':on‘the family farm can‘bebeXpected to'increase;lhence; the additional
consumption must be included:asva cost. Since labour onlfamily farmS‘&nd
plantationstdiffer little except in their place of work, there isfno :
reason . why the social worth of their additional consumptlon-wlll differ.
Hence (f!-M) in equation (4,6) will be assumedithe same on both plantations

S
and family farms.

v

1.4 .Maximising current employment and the shadow wage’

The time: horizon assumed by Little-Hirrlees is‘sufficiently long . '
that income is Jdiscounted at a-low rate. A more myop1c time horizon would
give greater weight to current employment by raising the discount rate. It

would also affect the shadow wage,

?

. The effect of a more myopic time hori&on on the shadov vage vill
be to lower the shadow. wage . from the level imputed by the Little-Hirrlees
method. vFrom.equatlon (4.7), if either T is zero or the rate of time

: preference (V) is’ high, savings become no more valuable than consumption

"The premium S therefore equals unity Hith S =1 the planning wage from

equation (4 6) reduces to the social marginal product of labour (H) which
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éanﬂbe'zero,:positiQe or'negative.xs

A reduction in’ the shadow. wage will cléarly improve the relative

position'bf the production technique and the land tenuré.systen vith the

'IOyefvcapitalélabéur ratio."familj farms can be expected to improve their

position relative tb plantations. : 7 -“3 ' ;=§?
- T "~ To evaluate the ﬂenuré_systems 4dditional criteria are used. ~The .

reésbﬁ fo; additional é:iteria is that the social merginal'pfqduct';f labour
’measurés‘contr{bhiions’to output-rathef’fhan emﬁioypent:. A sHSdoy wage
" based on social marginal p;oducé is vglia‘for the development goa# of
uecqnomiékéfficiencylénd Pareto Optimality’aS~mugh'asvfqr‘current én#ldynent.

N

T

Chaptér“fgo showed that a potential cqnfiict e*isté between
maximising cur;ent,eméloyment ahd'current'output. 1f productign'techniqpes
have iou capital-labour ratios but high ;apital—butput fatiqs; a*cﬁoiée must -
be ﬁade:betwéen outéut and empio?ment. A shadov'vaée'bhséd on'laboﬁrfs | N
. social mérgiﬁal product may, therefore, not maximise enploy,ent but thput.lq‘
To preqiude this possibility, the two additional criteria 1ndic;te the o
capitai—labour ratios on the tw0/tenure s&sﬁems; _Théy,compare tﬁe:cépitaif

labour ratio on the two tenure systems.

1.5 Net saving of foreign exchange and the shadow wage

Chapter Three exﬁléined that the palm oil project was established
as.an import substitute. This section aims to examine whether net imports
were reduced. A gpet reduction in palm oil imports shifts the import

constraint to ;he”right in Figure 2.6.

To evaluate the land tenure systems, two criteria will be used.’

»

N
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e

" The criteria.uill examine if the value of 1nputs imported during the

1ifetine of the tenure systems is less than the value of imports substituted

. by the tenure'systeq§. If'the value of inputs im orted_is less, foreign

o .
»

exchange has been saved. Using\the'notétion in equations (4.1) and,(&;?) - v

.i the criteria is: . '
e et = 30 7 :
. ’ * > - ) ’ ’ 7 N
& . A : X . . T
z 4 5w war
t ‘== __1 : . t = ~.-&l . Co ¥ .

A positive sum ihdicates a net saving of foreign exchange.
; | . o P
' The above criterion suffers froz two serious deficiencies. Firstly,
foreign exchangéisavings are not discounted. Clearly, this reduces the
'value“of the c¢riterion. Secondly,.no account is taken of'the domestic cost

of saving foreign exchaﬂge. A prOJect can yield a posltlvesum and yet ‘may

be inefficient in its use of domestic resources.

’
@

A preferable criterion is the internal exchange rate.20 It discounts

foteigﬁ exchange savings and it' measures. the domestic opportunity cost of the
* : A

* . x @ - -
] . . - :
Cet v Cse ot Cpe Z¢ e (4.9)
(1L + i) _31. - (1 + i) 31, :

project. Using earlier notation the 1ntetﬂal'exchange rate is:

" where the numerator is the‘diseounted domestic cost of producing palm oil,
and thevdeneminator'is the discounted foreign ekchange‘ssved byAthe_tenure
regime. The denominator is clearly derived from equation (4.8).

’

If the discount rate is accepted as a true measure of the cost of

capital and the'officiai exchange rate as a true measure of the value




.
;of the peso, the internal exchange rate criterion-indicatesTHhetherga

land tenure system saves foreign exchange. The official exChangefrate~

“w

‘ converts domestic costs into foreign exehange, and if the cost of convertiﬂg

e

domestic resources- into foreign exchange on the tenure system is less than

-

Athe officiad exchange rate, the landvtenure saves foreign'exchange.-

A o f'Ihe shadowlpricing of inputs is complicated'once foreign:eichange’

fis,a constraint. The Littleeﬂirrlees method would convert all‘inputs - .

,intludihg labour inputs - into world prices; in order to«represent‘domestic

inputs into,;heir equivalent foreign exchange coSt. To convert into world

prices requires a detailed breakdown of costs, and no 'such data are

. .

available for.Colombiau“ Hence,. only output is shadow priced.at'its world

price.

"The shadow wage used for the‘internal exchange rate depends on

+ which codstraint is most binding: If domestic saving is the principal

'fconstraint, the’opportunity cost of labour must include the additional con-
PN , T
sumption brought about by employment This would be the Little-Mirrlees
shadow wage. Conversely, if foreign exchange is the principal constraint

' B ’ ' 2 P
.the shadow wage must be less than the Little—Mirrlees shadow wage. A high

) »

shadow wage would favour high capital-labour ratios. Yet Chapter Two sﬁowed
that high capital -labour ratios tend to be import intensive. If the objective

is. to save foreign‘exchange, low capital-labour ratios are“desirable. v
n o N s »
: : B . i . ) k

To take‘account,of both constraints, two shadow wageslare-used.
Initially, the shadow wage is high. IngColombia,‘consumption is a cost

since whatever is not consumed would be saved as foreign exchange.21 v

’ C e e

trlees. sﬁaabv uagZ“Bf*33'pééos’is used. However, in

k]

Colombia, the principal constraint is foreign exchange and low capital-

labour ratios may.be desirable.22 To take account of this, the shadow wage
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" ‘Table 4.1 The Emp;rhcai Evalgation of Tenure Systems

Shadow , S :
o '~ Wage ' R T - ‘Desirable
Development ~ (pesos = S v . Tenure - Difference
Goal ‘per ‘day) - Criteria ' - Systems . in Ranking
(1) @ . - (3) C “ '(5)‘ '
. — —T
1) Comsumption 33 ¢ 230 Zt - Ct . / _  Plantation & per cent
over time . . @ F D31 L v
. t = _1' : ‘
Z)VEZ;IE;;ent ] t‘£;30. Zt - Ct. . Family B More than
- and outpﬁt 22t = -1, 1+ 1)31 _ . ’fqrml 3 per cent
. . . T ‘ ’ ’ - : ) i
3) L 26 - :,t230 Zt - Ct - "’_ : Family
ST e e S 1 (1 + 1i)31 farm _ 3 per cent
lo)-vfa:ur;':a)nter;£ " tg30 | ct : Family |
P? oym . = 21 Man-year . . - farm Col. $9418
’) c gyt 230, ct -~ Family -
Y- CLt . farm 0.29

’

6) Net foreign

exchange f 2530 it -~ ;.2530 CMt * Plantation US $7 per
saving t = -1 t = -1 ' hegtare
' ' ' US $5 per
. , , " hectare
. . .‘ =+ : - : '— \/ ‘

Do € =30 CMt ' Co Family o ‘
<R hectares . .farm ‘ Col. §$342
L8 . 33 | CLt + CSt + CDt/Zt - CMt Plantatioﬁ - Col. $3.5

) A+ 131/ Q+1i)3 . ,

19 22 CcLt +GCst +¢pt/ zt - Mt . Family o

oL} Bl €AY 3Y—faAT " Col. $1.4
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of tventy—tﬁo‘is_also uaed.

1.6‘ Results

The tﬁo'tenureisystems were compared fdr'each'of rhe goala.i The
shadov wage was adjusted to conply with the relevant eoncept of
”'opportunity cost. The results can be seen in Table 4.1. The‘left—hand
dcolumnyhas the three derelopmeht'goale and column threebsﬁOQs the crireriar

Columns‘four and five'ahou the results.'A‘, | |

1.6.1 Maximising consumptioh over time

lhe shadow wage was pladed“at 33 pesos per man day and projectedf
bver the lifetime of the twb.tenure ayStems at an annual‘increasing rate.
By year thirry the shadow wage rate:for unskilled labour had reached 58~pesoa
‘per man-day. This and the 6ther‘c05§3vand revenues are shownlin Tableaj
A:XV tq‘A.XXV for‘both tenure systema. |
Onﬂthe'basislof their reapective ratea of return -the)plantation
‘proved superior. The plantation has an internal rate of return of 14 per
cent compared with 10 per cent on the family farm. The difference of 4 per
~cent is shown in Column five,of‘Table 4.1. As the Little—Mirrlees criterion
infended low capital 1abour ratios penalise family farms +The production
'teehnique and land tenure system with the higher capital- labour ratio Qould

be selected. Currie's agricultural strategy.of mechanised farming

is endorsed.
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‘1;6.2v.Ha;1mising currentiemployment'

‘ Once the development goal becomes the maximisation of’current "
employment the shadow uage is reduced from the Iittle—Hirrlees vage. },
The shadow wage is redueed to 22 pesos which is an estimate of labour's
social marginal product. Plantations and family farms were ranked by their
.,internal rates of return. Family farms yielded a higher return. The-return‘o
| on plantations was 17 per cent’ compared ‘with over 20 per cent on family .

: farms.

lhe eualuation did not.prove sensitive to changes in the shadov
wage. The shadow vage was raised to 26 pesos which was over two-thirds of
the market wage. Family farms continued to yield a higher -Teturn (19 per cent
compared with 16 per cent on plantations). A shadow wage less than 22 as
erpected‘reinfo ‘ed the dominance—of’the family farms: the d%vergence inl

the rates of return of family farms and plantations widened.

// Two further tests were made. The reason was to preclude the

Y

1

possibility that output rather than employment vould be maximised. Thls:was
explained more fully'in Chapter Two.

The first test was to estimate the cost of generating a many-—year>
of unskilled labour. Overlthe economic lifetime ofﬁthe plantation and the
family farm'total costs were divided by the total number of manédays.: This

was converted to man—years by assuming a 250 day—year.z'3 On the plantation,

the cost of the plant and the number of man-years employed in the plant

were excluded to prevent bias. These calculations are shovnrin Table A.XXV.

The results strongly endorseduthe‘family farm.. The cost of generdating a
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n~year of unskilled employment on: the plantation was tvice that on the ‘
] .

:family farm On the plantation the_cost,vas,Cola $17,490.per,man—year;
the-family,farm the cost was Col. $8,072, ‘Eyen so plantations compare
favourably with the other vegetable oil crops in Colombia. The'cost'of o

:generating a man~year of employment with cotton, sesame and soybean crops

’

,exceeded the cost of plantation palm oil

~. The final‘test:mas tovcompare labonr coefficienté. .fﬁe labour
.‘coefficient is the percentage of labour costs as a proportion of total
costs. The labour coefficient on the plantation‘regime was 0.39, and on
the family farm regime 0.68. Again both. regimes compare favourably with

other commercial(crops in’generating employment. The family’farm provedA

C, .

-superior to all but one commodity group.25

1.6.3 Net foreign exchange saving l o ' S o R

[
-Equation (4.8) gave positive; esults for both plantations and

family farms. Using criterion six in 'Tal{e 4.1 this means that both ~

-~
N

' tenure systems saved more foreignrekchange .’an'they jncurred; that;the'
cost'of imported inputs was lessithan the foreign exchange equiyalent of =~
output;' Over their economic lifetimes, the plantation made a net foreigu
exchange saving of US $8 million and the family farm US $93 150. Dividing
through by size of'units, plantations saved US $l6.00 perlhectare and family
farms US’$9.00 per hectare. Using criterion six; therefore, plantationsib
are the’more‘desirable tenure.eystem Since their net saving.per,hectare"

-is greater. | | | ‘ | |

» - _ . R — —

"The reason for the higher net foreign exchange. saving per hectare:

*



,117“.

on plantations than on family farms lies on the revenue side., This is

partly due to the Anclusion of palm kernel oil in the plantation revenue

and its omission from the revenue schedule of the family farm. On the coSt .

‘side,‘family farms are more desirable ‘The foreign exchange cost per

hectare, as shown hy criterion seven in Table 4.1 lower on family farms
'than'on plantations. The cost per hectare is US $872 compared with us $l 214
. on plantations. Inclusion'of palm-kernel revenue improved the relative

positioy of family farms The net foreign exchange saving on famif.’farms

is raised to'US $ll.00 per hectare. Yet it still is below thevUS‘Slo net

‘v
.

. saving on'plantations.

The internal‘exchangevrate'is:the more sophisticated criterion.

As noted earlier, it discounts the foreign exchange‘saving and indicatese

. the opportnnitv cost of making that.saving. .Both.tennre svstems,verelv
compared using equation (4.9). Theddiscount'rateryas,placed:atill per cent.
Harberger has.estimated the social opportUnitv cost of.capital_in Colombia

S : o RS s .
“at 10 to'll per cent.26 The higher figure was used because other sources

have suggested that the prlvate rate- of return on capital may be as high
‘as 25 per cent. 27 All foreign exchange waS‘converted into domestic
_currency at the official exchange rate in the beginning of 1971 which:was

US $1 = Col. $20.95.

The internal exchange rates were compared using shadow'wages of

e k4

33 and é2 pesosva day. The results can be seen in Table 4.1, and the

calculations in Tables A.XXIII and A.XXIV.

)

,_USing~a—shadowfwage;ofr33*pésost~thE’iﬁf§rnaI'eichangefrate”



criterion éléarly éndbrsgd piantatiohs;.'The in;etﬁal‘gxchange fate%ié
Col. $21.6 = US $1 on family farms compared with Col. $18.1°= US §1 on

plantations. This indicates that the opportunity cost of earning USquj
is less on plantations than on famiiy farmsﬁ In addition, the opportunity ,

'cqst onvfémilf fééms is;higgef‘thaﬁ the'offiéial exchange rate: This
meaﬁs fhgt boloﬁb;a uoqld paylless tovimpotihpalm‘oil direétlyithgn to
vbroduée'pé;m’oil doﬁastiéaily on family férﬁéi On plantatibns? thé. |
opportunity cost is lésé than the offi¢ial exchange rate;'hence, palm oil
‘prbductioq on plantatidﬁg §a§e$ net'{oréfgn exChgnge.’ | 1,
 _.-Alternative1§;ithelshadow ;agé.wégbp}acéd’ét 22 pésos; A shadow
wage of 224implies that foreign éxchange‘rather than domgsti;'savihg is the
binding'congtraint; Itlyiélded.é favourable‘reSUIt to‘fami1y farhs; 'Thel
i;tefnal exéhange faté is Col.'$13.6 - US'$1 on féﬁilyAfarmé compared with

Col. $15 = US $1. PRoth tenure systems are feasible impoft substitutés since

their‘opportunity costs are less than;the official exchange rate of
Col. $20.95 = Us $1. However, on family farms, the opportunity cost isflessl
than on plantations. Hence, if the principal constraint is foreign

.exchangé, family farms‘a;e the desirable land tenure system.‘ . ,

a
3
"

Conclusions - y
haesGunbutivnsonbmtimhudien ulf
. ‘ /

4
{

This,ﬁFction‘aimed to evaluate two land tenure systems which

-
- .

) ! : o
produce a homogenépUs crop, palm oil. Three different development goals.

were’poétulated, and each tenure system was evaluated by the appropriate

criteria. Indirectly, the evaluation‘wés directed at the two -africultural

-policies proposed for Cotombta: T~
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‘Toievaluate'the tenure'regimes-for their abilityngo'ma*iﬁiéev',
.conqunptiopiover time, the planning.uagévgas establisbed.at'33fpesosféfp
' ,man-day. Hith a'higher capital—labour"ratio, the plantation>wasfranked
above the family farm regime., Empirically, plantation regimes are socially

preferable if consumption over time is the development goal The Currie

"policy of mechanised plantation agriculture is endorsed.

On the other hand, maximising current employment led to a clear
preference»for the family farm. By all four: criteria .as seenpin Table 4.1,
family farms are Superior in maximlsing current employment 'This“is an

endorsement of the ILO strategy

The goal of maximising net,foreigniexchange led to an inconclusive

resnlt. Foreign exchange costs per hectare are lower on family farms than
, , - _ .
on plantations, yet the nét foreign exchange saving of plantations was

greater .than that of fgmily farms. The reason was shown to lie in v

the revenue schedule of family farms.

The internal exchange rate.similarly yas'inconclusive.‘ The
desirable tenure depends‘on the constraint facing Colombia.A vaCOIOmbia
is con%}a-QBEd by inadequate domesticisaying plantations‘are desirable.,”They;‘
maximise net foreign exchange saving with the shadow wage at 33 pesos.
Alternatively, if Colombia is constrained by foreign exchange, family farms
- are preferable. Their opportunity cost'ofvnetkforeign’exchange/saving_ia

less than‘on plantations. : . .
The limitations of the above conclusions should be noted. They are

_nn,,l.dnonlylforiintxa*sectoral decisions and for marginal chamgés. ~They also

depend on the assumption that only one goal at a time is maxlmised
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'FQ R

'An'Emﬁiriéalyﬁxahination of the - - >

N . Micro Model P g

Introduction

'The micro model showed -that if certain'conditionsihdld; the capitgl-‘
labour ratio on,piahtétion regimes willlbe higher than the capital—Iabou

ratio-onjfamily“fafm regimes. ‘The section below intends to 1ndicate'?hether

the conditions will hold in the Coloﬁbian palm oil industry.

1

. : ) T t - : 1 .
1. To show that (L/N), < (L/N) (1)7 /-‘)
i 1 D : 7 ]

Equation (ZﬁZO) gaﬁe the condition forythe.capital—labouf ratio on

plantations (K/L)p to. exceed the capital-lébou’..étio.on family farms-
o 1 , : A
(K/L)f as (L[N)f <.(L/N)p (%); where,‘(L/N)f and (L/N)p refer to the labour-

land ratio on family farms and;plantations respectively, and a and y to the

respective shares of labour and land.

Initially, this section will impute valﬁes to factor shares,

afterwards the relationship befween'(L/N)f and (L/N)p will be examined.
Clearly, if (L/N)f exceeds (L/H)p, the value of (i)y is critical if

equation (2.20) is to hold. If the share of output going to labour (B) is
. : _ R , . , o
zero and a = y = 0.5.then (é)y = 4, which means that (L/N)f cannot exceed

(L/N)p by more than four times ifrequation (2.20) is to hold. The higher

the value of B and the lower the values of a and‘y, thevgfeater the multiple
§ .

by which (L/N)fAcan eiceed (L/Nlﬂ;' The more likely is the condition to hold.

Estimates of factor shares in Colqmbian agriculture have beenf'

— T =T

- made by Berryiffoﬁ'1960 census data.zs"As Table 4.2vindicates,‘fam11y



farm and 'plantation reginés fa.llvithin ‘the three vealthiest deciles. Only.

f
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Table 4.11 Labour and Capital Shares in Colombian Agriculture, 1960

' Decile in Approximate ; Hired Labour Imputed Pure Total Labour Capital and
~ Income  Size of farm - Share - Labour Share. Share * Land Share
Distribution (hectares) - . - ‘ 1
1 723 13.9 86.2 13,8 -
‘ PS : g _'
. 2 70.2 14.9 85.1 14.9
) 3 .80.8 9.6 90.4 9.6
4 1 -2 180.6 9.7 90.3 9.7
5 81.9 . 9.0 90.9 9.1
6 2-3 57.7 21.1 '78.8 21,2
. ) : ‘.
7 3-5 30.3 34.8 - 76.1 34.9
8 5 - 10 7.5 © 40.4 479 52.1
9 4 10 - 20 1.8 25.3 27.1 72.9
0 >20 1.2 5.7 6.9 83.1
AVERAGE ' 18.9 4.4 33.3 66.7

~ Source: ' A. Berry, Land Distribution, Income Distribution and the Productive

Efficiency of Collc;u-bian”égx:icull:ure.~ Yale Growth Center Discussion .

Paper No. 108, Yale University, March 1971, tables 5 and 6

(mimeographed).

the wealthiest 30 per cent are those with sufficient land either to be

-

B o

e -faniiy*famrS‘ or to hi¥e labour. Some 70 per cent of farm families earn
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. the majority'of their income as hired'labour,29

The family farm is defined in Chapter One as a unit which does -

'.not hirellabour. The Comite lnteranericano de Desarrollo Agricola (CIDA)

defines a family farm as a unit which can support two to' four workers.

" If labour is not hired and the unit supports no more than four: workers, the

)

family farm regime ‘must fall within the eighth and ninth deciles,. " The. -

family farm regime cannot be below the eighth decile because the proportion .
of income gotng to hired labour is high whereas in the eighth and ninth
decile the proportlon of total income going to hired labouf\is between

7 and 16 per cent. The famlly'farm regime will not be in the tenth decile

because the importance of hired laboyr increases. In the tenth decile

. the proportion of total income to hired labour is 21 per cent.

Plantation regimes correspond approximately to the tenth decile.

' Farm sizes are large and the proportion of hired labour increases. Berry

,

presents a detailed breakdown of factor shares on units over 20 hectares.

h.jhe‘totai labour share (a) on family farm and plantation regtnes
is low,. \thogr's share is not more than 0.48vand‘ma§‘he as 1ow'as 0.28‘on
familyvfarma. " On plantation,(ngour's share is 0.07 which is the lowest
among the deciles. On uﬁits’of 500 hectareé labour's share fall below 0.07.

Moreover half of labour's share on units of SQOIhectares is due to technical

'peréohnel,32 An estimate of pure labour share which excludes human capital

wogld place a value on a of approximately 0.02.

In Table 4.11, capital is a composite figure that ‘includes land




¢

»

_cent of total investment costs.~'

‘US $393.

mﬂﬂmf&t 15-per-eent-of -total-expendi ‘over the plantation's

123 .
-k

hence, B :;d channot be separated. The composite figure is positif%ly

-

related to size with B + Y rising to 85 per cent for farms over twenty
hectares. For units over 2 500 hectares, the, composite figure for capital
rises to,95 _per cent. If @ forms. a large proportion of cayital y will '

. @

-

be low ‘and equation (2. 20) is 1ikel§}to hold. .

That the share of lamdi(y) in palm 0il productiou is low is v
indicated by the cost of land as a proportion of total cost.u In Colombia,

the plantation Coldesa paid three million pesas for 6,000 hectares which is

an approximate cost of Us $711 a hectare.33 Even at current prices, a hectare -

of land costs less than 10 per cent of the total cost of establishing a

B} . ,
hectare . of oi% palms 3 On’an annual basis, the Instituto Colombiano

,Agropecuaria’(ICA) imputes a rent of only 1500 pesos for a 500 hectare'

unit.35 Over ‘the first five years, the rent constitutes less than 1. per

r.‘ ) i )
Conversely, the data indicate that 8 is high in palm oilvproduction._‘

On a one hectare unit investment expenditures alone have been estimated at

36 If payment for extension work is included, the investment cost

per hectare is US $522. In the initias two years of'a familyffarm in

. Colombia, investment capital“ ounts to US $257 a hectare. In addition

working capital amounts ‘to US $53 a hectare. Similarly, on plantation
regimes capital is a major proportion of total'cost._37 On a 500 hectare

palm oil plantation‘capitallaccouuts for 54 per cent of total cost. If

'skilled personnel is included capital is 74 per cent of total cost. A 1956

study of a 5,000 hectare plantation placed theyproportion of investment

lif.e.38 Working capital raised the total capital input to 80 per cent of

total expenditures.
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The combination of high capital share (e) and lov land share (y)
reinforces the low value. for a. Lov values for both a: and Y increase the

multiplé by which (L/N) can exceed wny._.

- p_" - - | Whether the. labour—land ratio is higher or lower on plantations
than on‘fanily farms. may vary bylcountries Hyint for Hest Africa states -
'that the lahour-land ratio’on family farm:[is less than the labour land ratio
~on plantationsLQQFIIf (L/N) . is'less than (L/N)pfthen equation (2r20).vill

clearly hold. The values for‘a and y are irrelevant Bovever, the:

" possibility exists that (L/N) is greater than (L/N)

'The labour-land'ratio;on fanily farms may exceed the laboureland.
ratio onhplantations'for three reasons. Firstly, labour {; hired on
*vplantatlons and will be hired until the value of narginal product is equal to .
Ithevpositive market wage. LabOur on'the familyafarn is not hired.
Family labour may be used until their marginal product becomes zero. Hence,
the cost of‘labour to family farms is le561’han to plantations. Seéondly;
A,the cost of land will tend to be less on plantatiods than on fa-ily farms.

One of the characteristics ‘of Lat1n American agriculture is that land is

/ ‘. underutilised on 1arge—sca1e hdldings Underutilisation inplies a lou,
imputed cost A lower rent on plantations reinforces the higher labour-
'\Iand ratio on family farms than on plantathns. Thirdly, plantations tend
to apply labOur saving innovations to economise‘on labour.. Labour saving
innovations reduce the labour-land ratio. On the other hand, falily far-s
apply land saving innovations and these raise the labour-land ratio.
lhat;(L/N) texceeds (L/N), is supported by data fro- Colonbia.ko‘

e =

~== """t {s shown in Table 3, II In71960 31 per cent of the agricultural labour
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force eorked\on family farms which account for'23,per'cent of,thev K
agricultural'land.' Thehlabour—lahd'ratio'is 0.12 men per.hectare;v«On‘
plantations. 4 per cent of the agricultural labOur force accounted for
50 per cent of-the‘agricultural land. The labour—land ratio on plantations

is 0. 007 men per hectare. Hehcev(L/N)f‘exceeQS (L/N) by a multiple of ‘-

'seventeen . 'h';'

»

’Disaggregatiod by croo continues to yield a higher,iaboor-land
ratio on family farms but the‘ﬁultiple is reduced On a family farm
Vproducing palm oil the labour-land ratio is th1rteen man—years per hectare,
>on a 500 hectare piantatlon, the labour land ratio l e{ght.hap—years, andvon
" a S,OQO hectare p;antatlon,‘the labour-land rat o is eeren‘mah-years.

The labour-land ratio.ié éreater on family farmé, but by'a multiple less than
two. During the peakiyears of a familyvfarm the number ofqmah—years'oer
hectare'is 6;46,;and on a'SbO hectareiplantation;_the nuﬁber of maheyears-is

0.30. The labour-land ratio on family farms is less than twice that on

piantations.

The relative‘labour~lano ratios suggests that eqoation462;205
will hold If (L/N) is greater than'(L/N) 'by a multiple of less than two ‘
‘ the share of eap1ta1 (B) could ,be zero and equation (2 20) hold ‘As the N
'section suggests B is- likely to be greater than zero in palm oil production.

'Hence equation (2.20) will tend to hold for palm oil. '

| 2. To show that APP = 6MPP, where 0 < 6 <l and that A <y ~ -
. - A

In the micro model two as§‘#Q£;ggﬁrge;g:ggggij:Eiist,:zhatzthefeas£:::r—-)—

[
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v‘of labour on plantations is higher than the cost of labour on fanily farus

In equation (2. 21) this assumption was stated as APP = GHPP with 0 <8 < 1~‘
f,Seeohé;;:>an assumption was made ‘that credit facilities for plantations are
lesé costly and more accessible th%n those for family farms.j In equation
.(2 29) this assumption was exptessed as A < w Since Chapter Five presents 1.
vreasons for,both.asaumptions, this chapter will do’no more thanuinoicate |
that both assumptions are plauaible. Further data can-be found‘in
:ChapterfFive. )
P . That’labour‘costs are higher on.plantations than on familj farms

is indiCated'by high wagefrates on palm 0il plantations.42‘ In'l970/‘the

average uage rate paid 1n Colombia was twenty pesga a day, on palm oil
: plantations the wage rdte was thirty—two 'pesos‘a‘.day,43 Monthly earnibgs
of the:average male agricultural labourer 1h'1970 waa‘560 pesos,‘working'only
" . twenty~-two oays a month palm oil labéurera earnedlmore than 7Q_0b‘pesos'.44
The'higher labour costa on plantationa are;also'due,to the,social aecurityv
'payments that plantations-are’required to‘make Further, plantations are,'
subject to Colcmbia s labour legislation which demand medical, educational
and other facillties for employees.‘ Family farms are exempted. .Consequently,
hoth higher'wage-rates and the enforcement of‘socialylegislation f;:ee;up.thej
cost dé labour on plantations above thp costvof labour’tO'family farns.

'>Harberger'for Colombia estimates that the cost of labour on’ family farms

is half that of the cést of labour on plantations.45 o ’/'

Chapter Five'presents in detail the datavfor assuming that
'plantations pay less for'credit'and have mgre credit available than family,,'

farms. With over half of the agricultural credit going to 10 per cent.of

v// .' (’
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farms the distribution ofzcredit'is clearly—skeued.‘wlhevdataiindicate,i

that;plantations are thé*beﬁeficiaries of the skewed distribution;

3._ To show that the production function allows factor substitution, h

in response ‘to factorgprice changes.

Of particular interest to this thesis is the marginal rate of
| technical substitution in palm oil ‘production. A zero marginal rate of

technical substitution precludes adjustments in the factor price ratio from
changing the capital-labour ratio. A zero marginal rate of technical

" substitution exists when isoquants are L-shaped and factor proportions are

»

fixed.

. The‘sensitiyity of the capital—labour to'adeStmentslin the
g S ‘ : : . _ -
g?actor price ratio can be estimated by the elasticity of substitution; 'The‘
more sensitive the capital -labour ratio to the .marginal rate of techniq\l‘\.
substitution, the higher the elasticity of substitution; The higher the

: elasticity of substitution the more able the govefnment is to change

“ o : .
capital-labour ratios by factor price changes.

| vl
-

While no estimate has been made.of ‘the elasticityiof substitution
in palm 011 production, the data ’appear to show that the elasticity of
substltution is high Firstly, estimates‘of the elasticity of substitution”*

in underdeveloped‘countriesvare:high. Theffigure of unity has been accepted
as a reasonable estimateyfor underdeveloped countries./‘6 Two studies, qﬂe

" on Puetto Rico and the other on ArgentinaAestimated the elasticity of
substitution at one,’and another study on fivevlatin American countries

Y g

including Colombia estimated the elasticitygat.0.8g4 Nelson estimated
4
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0.7 for Colombia.48' Secondly, agriculture perhap‘ has greater Substitution ,

,possibilities’than manufacturing industry. If this is so palm oil would

tend to yield -a high elasticity of substitution

To estimate the elasticity of substitution data are needed on the

" average product of labour wage‘rates, and, for agricultural commodities,

on the average product of land. 49 For palm oil such data are not available
Instead this section will aim to show that the marginal rate of substitution

Vis positive by comparing production techniques'of‘familypfa and plantations. .
If palm 0il is’produced on farms:of the same size by different techniques~

"the indication is that ‘technical substitutability exists. ’ -

To indicatetthat technicalvsuhstitution,exists in the;same country,
fanily farms are conpared within two regions‘of Nigeria.so, In the production’
‘of palm 0il there are wide variation in labour inputs. For planting cover"’
crops, the number of man-days pervhectare varies from‘one'to,tuelue.' For
'maintenance’the nunber of nan—days per,hectare-ranges from’half'to fourteéﬁT
Total establishment labour inputs‘uithin thehsame region vary‘frou eighty-
,rive man-days to 173 per hectare. In the other region, the establishment
labour input risesfto 240 nan—days per'hectare; This is almost triple the :
lovest'establishment labour input. For'ﬁature oil palns the'variations'inf
manfdays per hectare are'onl§ slightly less.‘ Within the same reéion'ofv
bNigeria the number of mn-days per hectare'rangesvfrom 20 to SO,ViIn the

_other region the number of man-days is 64.

Variations in nan—days per hectare are reflected by the lahour
coefficient.  The labour coefficient'is the labourer's proportion of

total cost. Within the same region of Nigeria during the estahlishment
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period the labour coefficient ranges from less than 50 per ‘cent to 79 S

per cent. The range between the regions is even wider.

Data from -other countries increases the variation in factor inputs. |

-

In the first two yea;s of palm oil p;oduction in Colombia on a family farm
f the number of man-days pe; hectare varies from 109 to 166.5' On a ten,,
hectare family farm this is a difference of 570 man-days \33 over two man;‘
years. For the same period in Guinea the number of man—days is 125 and in
"Nigeria'lll.sz On a mature family farm, the number of man—days per
"hectare of oil palms ranges from a high of 117 in Colombia to fifty—one in‘

Guinea. 1In the Hestern REgion of Nigeria a hectare of mature oil palms
)

,requires twenty man—days.

‘The disparity in labour_inputs on family farms that produCe palm
'oil indicates that the marginal rate)of technical substitution in pos_itive.‘53
Similarly, the.disparity inicapital input‘indicates that the~isoqnant is
‘ _conrex. In Nigeria, the cost of capital per- hectare during the
establishment period can be almost twice as nuch on’ one family farm than on
~ another within the same region. The capital coefficient varies by more ‘c

t 4

‘than two times from one famil§ farm .to another.

*

,For plantations similarly the marginal rate of-technical
substitution appears positive. In Colomhiaﬁthere are‘eide variations ine
capital and labour inputs. zThebvariation in capital inputs is largely due
to mechanical inputs. Certain operations can be either highly mechanised
‘or labour intensive, and on plantations the technique applied depends
largely upon factor costs. In Colombia labour costs are .higher_than in

Africa and.have induced substitution of capital for labour.Sa The higher

—
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iabqyr costs have tended téﬂreéﬁlt in highiy meqhaﬁised 6perétions on

‘certain plantatijons.

@n threeVOflfhe piqné#fiogs‘ih Colombia;'operations,tend5t6.bé

| highly meéh@nised;ss For example, Indup#lﬁé has six Catefbilla;‘trgctorS'

andftweive wﬁeéled—fréctofé éﬁd Coldésé has twelve fréctor;; fiftéehléther

:fahspdrt\vehiélgs'agd thirfy;five pieéé; ofrmachinery;56 ,Risargldé has

twenty-eight vehiﬁleé'hpd pieces.of machiaery. The resuit;c#h’be‘éeeﬁ:in‘
: , e _ o _

'ceftaip opefations., Oﬁ the above plantationsfmechahicai saws and Bullé o
dozefS';re‘used to ciear‘IAnd; rTo'c1ear and to level a hécqafe of land at
Indupalmé'takesIthirty—two,hours of catgrpillar and én,input‘oﬂly three

houfé of #nskilledAiabour. At Riséraldg;qthifty—eight hours of‘macﬁihery.are'
’needéd to cleér é hectare of laﬁd. Unskilled labour accounts éccbunié

for a mere 8 per genty;@ the total cost. Similarl?s'in road and b;idgé
constrﬁétion certain of thevﬁlaptétions Qsé nacbinery; A heétare of.rogd:
and bridge building takes 117 hoﬁrs‘of caterpillar, aﬁd labour acgounts'for ‘
15 per'cent'of“th; total cost. o ’

>

On other plantations, the same,dperations_are'lébour intensive

and use little machinery. The plantations Casacara aﬁd Palmarina vnly have

' two tractors each;,57 Land clearing by haﬁq may require 170 man-days pef;

hectare. On the 500 hectare plantation thirteen'man—days per hectare are

'

required. In road and‘bridge construction labour constitutes 60 per cent of

. the total cost;. With the regional disparity in lahour costs in Colombia

" the proportion’of'labburlvaries by region.

For other countries also there are clear indications that on

' plantations capital can be substitutéd for labour.58 In Malaysia and in the



“

) Congobland élearing cdn'eithériﬁe;capital intensive Orglabourridtensive,_
In Malaygiafwith labour intensive operations, the labour coefficient is 70

~per cent, with gapital intensive operatIOns“tHéllabour ééefficient‘is leés

1

than 50 per cent. In the Congo the same land cléaring dperationsiqay.take

' fifty'man-days per hectare or ninety-nine man-days per-hectare:"ln the

Congo nursery lapd c1earing ma& take sixty-two man-days per hectare or 193

~man—days. With such-variafion'within'thé same countries, the marginal

rate of technical substitution appears positive.

_ In other operations of blanqﬁtions labour intensivévof capital

A : :

intensive techniques can be applied. In Malaysia the number of man-days,

to harvest a hectare of palm oil a year varies from twenty-two to thirty-three.

"In Africa to prune a hectare of palm oil requires from five to. twelve man-

days, in the Congo alone the man—days to prune a hectare of pélm'oil varies
from four to ten. In the Ivory Coast ﬁaintgnance of’adult,plantatiops may

; LT . ’ “ . ) o
take thirty man-hours per hectare a year or one tractpr hour per hectare.

-

With such variations in labour and capital use, the marginal rate of

technical substdtution appears. positive.

. From the data the marginal rate of technical substitution‘éﬁpears

positive on both family farms:and'pl ntations. More data are avéilable

on plantations théh oﬁ familyﬂfarms, yetA rom data in Nigeria family %arms-
BaVe'wide vériatiohs in'labouf‘aﬁd capital inputs. On'plantations there -
is ¢onsiderable'evidehce to indicate that ceftain operétions,maf be either
labéur or.capital intensive. If technical substitutability exists

adjustments in factor price ratios can change the cabital-labour-ratio.

g .
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Chapter Notes
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A. Sen, Choice of Techniques, New York, Kelley, 1968.

The feasibility studies were prepared over the years 1969-1971 for the

area of Tumaco.. Instituto Colombiano Agropecuario (ICA), "Oleaginosas

Perennes", Cali 1971 (Mimeo) For further information see the
Appendix.

"For most families and most crops five hectares can be considered the

minimum of crop land needed to earn enough to support some minimum,

level of living.' International Bank for Reconstruction and

Development, (IBRD) Economic Growth of Colombia: Problems and ?rospects,f |

Baltimore, Johns Hopkins University Press, 1972, p. 238.

‘A'"plantation' as in Chapter One is defined by a minimum land size,
a pattern of monoculture and intensive cultivation.

. - Amozg those whorfavour use of the internal rate of return are A. Merrelt

and A. Sykes, The Finance and Analysis of Capital Projects, .London,
Longmans Green and Co. Ltd., 1963. Those who reject its use are

~J. Hirschleifer, 'On the Theory of Optimal Investment Decisions",

Journal of Political Economy, vol. 66 (July 1958), pp. 329-352 and
M. Dryden, "Capital Budgeting Treatment of Unertainty and .Investment
Criteria", Scottish Journal of Political Economy, vol. 11 (November.
1964, pp. 235--259. :

-

As for example by the recent United Nations, Guidelines for-Project'
Evaluation, Industrial Development Organisation, (ID/SERH/2), 1972.

v

Domestic capital inputs “include part of fertiliser inputs, transport
machinery and pesticides. Import capital inputs include farm P
machinery, fertiliser and seeds. By .including these capital inputs. .
some proportion of the 'capital" in oil palms is incorporated. .
imputing a value to the. capital stock. of. oil palms is therefore partly
obviated.

’

Equation (4 4) indicates that output in any year depends upon the year
in which the palms were planted. O0il palms give higher yield per
hectare for years after year until ten years after planting. .0il

palm planting is staggered due to the sophisticated nature of the crop

which limits the number that can be planted in any one year.
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' Organisation for Economic Cooperation and Development (OECD) Manual of

Industrial Project Analysis in Developing Countries, Vol 11 (by Little

'(ana J. Hirrlees) Development Centre Paris 1969

The increas¢ in consumption is compesed of .two components. To

assume that the farm family member consumes his average product (a > m),
those who remain on the farm will increase their consumption by a - m,.
Hhile the labourer himself on the’ plantation will increase his
consumption by ¢ -~ a. (c -a)+ (a-m) =c - m.

38 pesos a day was the wage rate paid by the two largest palm oil

producers (Indupalma and Coldesa) to .their contract labour‘

CECD, A Social Cost Benefit Study of the Kulai Palm 0il Estate, (by

I. Little and D. Tipping), Development Centre Case Study No. .2, Paris

1972 : ' 3
. L

Id

A.‘Harberger, Prqjectggyaluation: Collected Paper547Chicag§,
Markham Publishing Col, 1972.

V is the rate of time preférence. The rate of growtﬁ'bf real wages
can be used as an estimate because that indicates the marginal

‘utility of consumption. The higher the rate of growth of real

wages the higher will V be. The assumption is made that savings
and taxes out of wages are negligible

Departamento Administrativo Nacional de Estadisticas (DANE)
Buletin Mensual de Estadisticas No. 238 May 1971,

International Labour Office (ILO) Towards Full Emplqyment,‘Geneva,
1970, p. 28 S ' )

This ‘technique was used for prqjection purposes by Little and Tipping,
op. cit.

The shadow wage can be expressed as: " o ‘ .

(Cw - Cx )X

T+ @<cor "

where Cw and Cn are the marginal propensities ro.consume of wage earners
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and capitalists respectively, w the money wage rate and A

the value of saving in terms of consumption. The shadow wage
will be zero either when X = 0 (the amount of saving is .
optimal) or when Cw = Cn. In addition two further conditions -
are nécessary. Firstly, the social marginal product .of labour:

‘must remain at zero over the whole lifetime of the project,-and

over 30 years of a palm oil unit this is implausible Secondly,
a zero shadow wage implies that no supplementary expenditures
are necessary when employing labour. If these conditions are °
not fulfilled the shadow wage will be positive. If A = 1 and

if Cw = 1 the planning vage will be -equal to. the money wage e rate.

-A. Sen, op. cit.

"It is surprising that manpower planners have shied away from

.benefit—cost analysis of labour intensive relative to capital

intepsive techniques of production . . . since such analysis
would throw much scope on the potential scope for employment
creation in devéeloping countries." 0. Mehmet, '""Benefit-Cost
Analy51s of ‘Alternative Techniques. of Production for Employment

Creation", Internatlonal Labour Review, vol. 104 (July-August 1971),

p. 38. v , : , .

This is a variety of the "Bruno test'. M. Bruno "The Optimal
Selection of Export Promoting and Import Substituting Projects",

- in Planning the External Sector: _Techniques, Problems and Policies

ed. by United Nations, Industrial Development Organisation New
York, 1967 PP. 88 136 ‘

"Every incrementhof domestic consumption‘haslsomevforeign exchange
. cost. For primary products other than,coffee potential exports are

directly reduced by domestic consumption."” J+ Sheehan, "Imports,
Investment and Growth - Colombia", in Development Policy - Theory
and Practice ed. by G. Papanék Cambridge, Harvard University Press,

1963, p. 99. .

"Usually it appears that the foreign exchange constraint is the more
restrictive . . . this-is not to say that lack of internal capital.
may not be a constraint but only that too much importance has been
given to it." L. Currie, "The Exchange Constraint on Development -
a Partial Solution to the Problem", Economic Journal vol. 81
(December 1971), p-. 888.

Berry assumes a 250 man-days per year in Colombia. A. Berry,

"Land Distribution, Income Distribution and the Productive Efficiency
of Colombian Agriculture" Yale Growth Center Discussion Paper No. 108,
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Developing Economy, Princeton University Press, 1971. '
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majority of their income as hired labour is mentioned by Herman

-Festenhausen, "Agrarian Reform and Development”, Land Reform in Chile,

Colowbia and Venezuela. Agency for International Development,

. '

Comite Interameric de Desarrollo Agricola Tenencia de la tierra

y desarrollo soci conomico del sector agricola en Colombia,

- Washington D. C., 1967.

Berry, 02.'ci£., p. 22.
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The 6,000 hecta;es were acquired in the early 1960's.

In Colombia, the cost of land is approximately 3,000 pesos a hectare,
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Myint, The Economics of Developing Countries, London, Hutchinson, 1964.

Theé data come from Felstehausen "Agrarian Reform and Deveiopment,

op. cit., p. 9.

The figures for the family farm and the 500 hectare plantation are
derived from the technical data given in the Appéndix Figures for
the 5,000 hectare plantation come from Federaccion Nacional, La Palma
Africana en Colombia, op. cit. - :

The mafginal product of labour will be higher on plantations than'on

. family farms. This will tend to produce higher wage rates. However,

there are also distortions in the labour market on plantations vhich
may force up wages.

The average wage is for hot climates without food. DANE Boletin mensual
de Estadistica (dos. 253-254 Bogota, August and September 1972), p.

p. 163-164. The plantation wage rate comes from N. Vasquez,

"Aspectos tecnicos del cultivo de la Palma de Aceite", Cucuta, 1970.
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Bogota n.d. (Mimeographed)



138

58. - The data below are eicher;gix}eﬁduéccly\o, _are calcdlated ftd-" i
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CHAPTER PIVE S e

_POLICY IMPLICATIONS AND CONCLUSION

Introduction : o - .

In Chapter Two, land tenure systems were compared theoretically,
and ihportant policy impllcations emerged. These policy implications were

shown in matrix form This chapter will examine the policy. 1mplications«
in greater detail and deduce from them‘specific policy-measuresn‘ The

‘purpose is to illustrate how certain policy measures can change tenure systems,

.

The poliéy.variables are the cost'ofvlabour and’the cost‘of capital}:
Specific policy measures are. proposed which can adjust the cost ‘of labour L

and the cosR of capital Since the capital—labour.ratio is a'function of" A

the vage-rental'ratio, adjustmen s in the relative cost ‘of labour'and“," \

: capital vill‘affect the’capital-labour,ratio. 'Indirectly,land tenure systems

will be affected. . 4

Distortions in tﬁe cost of labour and the'cost of'capital are
exanlned TheSe distortions are important because they are able to nullify
L.policy measures. ' The distortions produce a divergence in the capital labour‘f
ratiy By distorting the capital- labour ratio they may nullify attempts to

change land tendre systems. o y, . . I ¢

3
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. x'Adjustments in thelexchange rate are excluded'as“a pOlicy measure '
torﬁtwb‘reasons. First distortions caused by an’ OVervalued exchange rate
.

'have been reduced by the sliding peg exchange rate. The peg is adjusted -
‘automatically for changes in the relative domestic—foreign price level
Consequently, the'exchange rate is no longer an exogenous policy variable.d

Second,’ the‘exchange rate is too'blunt an instrument.‘Sclective policy

-7

o /» .-
measures may. be more effective.

-

The final section will summarise the principal*concluaions‘oflthis

thesis. ”’("- . ' -
. < t _

) o 1. Policy Implications

1.1 Technological dual'isml"‘r

.lTechnological dualism is a variant of the‘inter—sectoral models.
applied:to oneiaector only.‘ ln developing countries, aectors’tend tolnekki
vbifurcated into a) economic units‘vhich use modern thhnologyvandf'hj thoae,
economic units;vhich rely on traditional skiTIs‘ Within the’same‘sector |
there‘vill bemlargeescale'unitn uaing modern production.techniques and small‘
“units which continue to apply traditional methods of production. In,the 4
hproduction‘of certain crops, such as wheat the dichotomy is charactetised
ny the)mechanised plantation and the nonfmechanised family farm.2

TechnolOgical dualism exista.hedauae offfactor)price distortions.
They prevent modern technology from diffusing throughout the sector. In.

a perfectly competitive world the new technology/yould produce falling

costs and falling prices. Non-innovators would either revert to non-market -

"~
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agriculture or leave the land The traditional sub—Sector would~thereby
disappear. However, factor price distortions may check the diffusion

process. They allow non—innovators both to survive and to compete success-

“fully. The re8ult is a technologically du4g/stic pattern of production.3

Two:distortions which produce.technologioal'dualism arehthefcost
‘of~labour'and:the,cost of capital. The distortions produce divergent |
.capitaldiabour ratios within the same'sector If factor prices are not
vequalised the cost of factors will vary from one farm to another Certain
farmsvwill,pay more for:labour-andnless for'capital than Others. Withnthel
capital-labour ratio a function of,the wage-rental ratio, the capital-labour.x
| ratio will diverge; If the function_'smpositively related the higher
wage-rental'ratio will produce higher capital—labour ratio. In Colombia,
. this appears to he the'case with plantationsd Plantations appear.to pay
more for labour and less for‘capitalvthan family farms;_hence,‘their_

capitalelabour ratios are higher.

In Chapter Two,. the micro‘model explained divergent capitalélabour

" ratios by different maximising behaviour. Plantations were shown.to favour

higher capital—labour because they maximiSe‘profits. Thefexistence-ofb
distortions' therefdre reinforces the'conclusions of the micro model
Plantations will tend to have higher capital labour ratios than family farms,
partly because of their maximising behaviour, and partly because they pay

more for labour and less for capital than family farms
»'.
o o D
1.1.1 Dualism in the capital market

From the evidence available, large farms.in Colombia appear to




V énjoy‘Qg)'a lower cost Qf»éredit and 'b) greater accéssiﬁility to credit
tﬁhn_syéll{farms; Téchﬂaldgical dualism is clearly~teinforced.if'tﬁe,.
units most likely to mechanise pay less. for their credit and have more
" credit available.

‘,’%he cost of credit is ldg for.all farms in Colombié. The
principal ssﬁgfe of agricultural credit is the Caja‘Agrarié. As Table'S.I
- shows, the cost of credit in,}97l from the Caja ranged from 7 pet;éént

- for working'.capital to 13 per cépt for lbng term (15 years) farm’
purchages. Except fdr'the commercial'bankéAand Cofiagro no ofher .

institutions charged an interest rate above 12 per cent.. For certain

purposes the coét of credit was as low as 4 per cent.
‘ . : o . ‘ N
During'recent years Colombié has been experiénéing an inflatiop
rate of 6ver 8 pér cénf. Annual inflation of 8'per ceht combined with |
nominal intérest rates of 4':0112 éer cent yield real ‘interest rates
‘which are low or negative. With_thé.cabitaivlabouf fatio ;s a positive

~

- function of the wage-rental ratio, the low cost 6f'credit'will increase

'

the capital-labour ratio on all farms.

Plaﬂtatibﬁs, however, wilirenjoy‘anJévén'loﬁer cost of credit
.than the family farms fothwo ;eaéohs. fifst,'plantationsvafé‘lgss risky
tha  émily farms, and cféditwbrthihess'rather fhan the expected broducti—
- vity of the inves;ﬁent, is the ‘only criterion in muéh of Colombian baﬁk _ 
lendiqg.5 Second; the admi@isfrative qosts Qfxléndiné‘to avfew 14F8e
farms-such as plantations are lower, than lendihg to many'small borrowers

"such as family farms.



143

0]

Table 5. I ‘The Awailability of Institutional

_A_&r;lculture 1n 1970

Credit in Colombian

No. of

‘Zage of

Amount of

Zage of .

Average

Institution : : ‘Intéfest-
' : Loans Total ~ Loans Total (Col. §) Rate 1
a : (Col. 9) : - . (Zage)
Caja Agraria 348,134 80 3,398,272 56 9,761 7 -13
| INcora 25,000 6 187,800 - 3 7,512 4 - 12
Banco o _ » _
.Ganadero 5,755 .. 1 446,824 7 77,641 -9 - 11
Commercial . o . ,
Banks 57,818 13 1,864,502 31 14
Cofiagrqz' 187 - 209,79 3 y 14.5
436,894 100 6,107,192 . 100

Source: International Bank for Reéonst?uc;ion and‘Develdpment, "Economic’

-~ Position and Prospects of Colpibia", Report No. WH-21la.

- January 1972,

‘tables 7.5; 7.6.

'1. The5iﬁtefest rate is for 1571;

.. The interest charged by Cofiégro is assumed equal to that charged by

the Private Investment Fund.

_Not 6nly'is,theirfcredit cheaper,

t

~

but plﬁntatidns have readier

access to credit than family farms. Of the five~agricu1tural credit -

_ institutions, as shown in Table 5.1, only, the Caja Agraria and INCORA lend

to family farns .The Bardco Ganadero co-ercial banks and Cofiagro deal

almost exclusively with large units such as plantations.

Tbgether the'
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| ']:atte_f'thr,ee distridbute 41 per cent of che'"_iﬁsti'tutional credit. .
,‘Family'farms,dfe théfefore éxcludéd from % considetable'poftionhbf the
aviilable'crédit; The palm oil industry can be used as an 111uétra;ioh.
In 1970, Caja Aéra:ia, the Private Investgent‘Fund (FIP)'and Céfiagré

| together.ldaned;ovér 23 ﬁillién pesos to the‘péim oil industry} The
Pr;Qafe-Investﬁéné fﬁnd and Cofiagro cater for units.ovéf 160vhectéfgs,
whereas the Caja Eoncentratés on smailerhfarms. erf of the total credit.
the loaAS'Qf thé;Cajavgécquntéd for,léss thaﬁ 1 per éént, The bulk was

t

reserved exclusively fbr plantatiens.
. » ‘ l | ] ,
'There iﬁ_evidence that ééen‘fhe‘two institutions catering for '
smaller. units, (the Caja Agraria and:INCORA),‘tend to favour %argé farms.7
Griffin has‘demonstrat;d a bi;s of the Caja toward; larger farms.8 Typical
crops of large‘farms‘such as cotton receive lqahé that are alﬁost”ten

tiﬁes the average loaﬁslonltypical smallholder crops. During 1967/1968 )
loans of less thap Col. $5,000 (ﬁS'$250) écéounted’for three-quarters

éf the total number of Céjé,loans, but they accounted for less tbﬁgka
quarter of the total value.9 Sim#larly, the evidenCevf;om INCORA sﬁégestS'

t:kat it has shifted to larger borrowers in order to reduce administrative

costs.lp

 Pamily fafms'therefqré aré largeiy éxcluded from such credit -
sources és the Banco Ganadero,:the ébmmercial banks and Cofiagro. If
.furthér the institutions sﬁch as the Caja and INCORA, Jesigned to.éater
tbgfamily farms, aré‘canentrating more on 1arge‘fafms,'familylfafmé wili
have less credit available to them ﬁhan pléntations: ‘This is illustrated

by the pattern of iending. Less than half of the total agricultural
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,credit goes to the bulk (90 per cent) of- the borroWéreil}

1.1.2 Dualism in the labour market

In’ Colombia, the wage-rental ratio on plantations is higher
than-on family farms not only because plantation have a lower cost of
capital but also because their cost of labour is higher. The higher

wage-rental ratio will produce a divergence in capital- labour ratios.’

:While little,detailed data:exists on wage rates among different
farninggnnits;,economic'and,non—economic forces will tend to produce»av
-yage'rate on plantatiOné‘that.is above the imputed wage rate on tamily
farms. hIf labour must nove to a plantation, an-incentive Qill be required
to induce the migration so thzt plahtation nages will equal the average
.product of family farm labour plusra premium. It is also plausible'that
 the dlsutllity of work on plantations is greater than on family farms,

80 that famlly labour will be prepared to work for Iower wages than
‘plantatlon labour. Finally,’trade unions may be powerful and cohesive'v“

among the hired labour on a plantation. This:non—econOmic.distortion

would create a diVergence'of wage rates on family farms and plantations."

_From the-data;'the_eCOnomic‘and non4aconomic forces.brodnce'a
duaiism in wage rates. Plantation»wages are above the,average in-
agricuitUre. In 1963, the Colombian average agricnitural wage was 8 pesoar'
a day; ;0rkers on plantations were earning dp.to 30 pesoe.l?‘ in'1970,
the average‘agricultural wage for men‘washl9 pesos, men on paln oil

'plantationa were earning- 32 pesos.13 The dualism in wage.rates is on the

same scale as‘that found in manufaCturing.la_ Only. on tobacco plantations
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are wageslleSS'than;the average wage in,a'gricuvlturé.15

Honey.uagesyare only one coﬁppnent of the cost of labour. Labour
cost§ also include fringe‘bgnefits. Fringe benefits in Cblombié'afe 
generous_and afe éta;utory'for hired labdur.16 They include minimum'vage'

4

-+ laws, sociallseturity payments and provisions under the labour code. Their».

effect is to raise the cost of labour.

 'Socia1 ;ecurity'paymentsgaré‘Up to 65 per cernt of money wages,.
so tﬁat a wage rate of 38 pesos'a day costs plantations a %urther 25
pesos.17 ‘This is‘a tbtai 1abour cost of 62 pesos. In addition, hired
workefs are entitiedjto bonuses aqd,hoiiday pay. The 1ébour‘§ode
stipulates that workers shall be paid a bonus amounting to one monthfs
wégeé every six months. Hollday pay 1is statugory‘dnqe a year.‘ Plantations
are .also legally obliged to provide hdzsing,vschooling and medical
' fécilitiés.ls |

vfhe cost of friﬁge benefits iﬁfCoLOmbia is‘iméo?taﬁt. Ihéy m#f~
stimulate the édobtion Qf‘meghanised techniéues.19 By féising‘;he‘éost
v of,labour, capité) substitutioﬁ will be‘rglétiyelf mgre'profitéble.
This is-importaﬁt i; a country where one-third of the agricultﬁral labour

force wdrk on plantations}zo

Family farms on the other hand are exempt from social legislation.
Their cost of labour is. the aﬁerage }roduce aloheﬁ They are not obliged

to préyide ;Hy fringe benefits.
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The‘exempfion' nfnfnmily‘farns ffdm socinl:ingislation;clénrlyi
tgnns ﬁo nfodube a lannr lnbour‘cnst on fnmily farms than on plnnfntions.
nNot'nn;y ate monéy wages loﬁer but family farms are not responsible for
}ndiféct cnstsg ‘Ffingg benéfits,reinforce wage-diffé;entiais'in,pfoéﬁcing

" a lower labour cost. ' ’

1.2 Factor price adjustments

_’ " The lower labour cnst‘on.fémily‘fntmsfthan 6n'n1antation§
‘reinfdrces the different;capitaivcosts, Plantations pay mote‘for lnbour
an&‘less for capital th;n faﬁily fnrné. The effect ié tobproduce higher--
‘capital-labour ratins nn plantations than on family farms.»‘The facﬁor

vnrice distortions, therefore, havé éreated‘technolqgical dualism.

v thvpnlicy pnrposes.the existence ofvdnalism is ‘important. ;As-

Cnaptef Two shodéd consumptioniover’time:is maximised by high capitdl-
iabour ratios nnd plantafiqné. Policy measures théfeforevwill be directed
at maintaining technoldgical dualism. They willﬁa?m to raise capital-
' labour ratios and énpport plantations. Conversely,-maximising.éurrent
employment and netvforeign'exchnnge Snving are maximiéed b}llowfcapital-
. labour ratiné and family farms. Policy measures Will‘be directed_an

'tontrived dnalism";21 Policy measufesvnill'ain to reduce factorvpriCe
dis;ortions.llThe pufpose will-be to afféqt'the‘distortions by deliberafe

intervention in the factor market in support of family farms.’

‘The policy implications of the three development: goals were shown

'fat the end of Chapter Tﬁo. 1f tné only two policy variables are labour

NG
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‘ gﬁd éapital,-tﬁe,pélicy iﬁplicafiqn for ﬁaﬁiﬁisidg‘cqnéuﬁption QVé%itime K
ié aiféil-ih.tﬁeidoét of‘capital. :Fof maximisingvcurreﬁt gmﬁlgyﬁentr( 
vthéyﬁdlicy implicatiops are a_risevin thé‘c03t-qf capital énd a fali'in
‘;he éogf of labour: | | |

1.2.1 Adjusting the cost of capital

The cost of. capital can be adjusted by a) changes in the cost

of'credit'and"b)ichanges in the cost of capital inputs. The avaiiabiiiﬁy

’

of capital can also be changed.

1.2.1.1 The cost of credit. The goal of currenﬁ,employment requires that
capital .costs are raised. This might'be achieved by a higher cost of
credit,  However, raising the éoSt of credit will créate a number of

adverse effects.

First, the higher cost of,éreditrwill attenﬁate,the skewed ;
:distfibqtion of loans. Farms which can afford to pay will benefitfand
thése will be.f;rgér farms. If the goal is curreﬁt gmploymen; fhi; is
éoﬁtrary to the déSired,iand tenﬁré érréngemeht. Family fafmé would;be
‘penaliséd'ahd yef'thgse are,thé Qéry farﬁé that ought to be_favoured. _
’Secona,'higher‘éredit costs voqld»increase retdrns on'séviﬁg depqsité
an& beﬁgfi;lfarﬁévwhiéh_cén:affdrd to'save; Here too, thé bénéficiaries

would tend to be plantations[fathér than family farms. " Pecuniary saving

I B Al

is mnots the principal form of saving on family farms.zzz Hence they could
not take advaﬂtége of the higher returns. 'Thirdl h1gher credit costs
will discourage applicatibn of techniques which can raise outpqt.' To take.

. advantage of capital inputs credit is necessary at a low enough cost to
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yield positive'returnsz

The goal of -axi-ising consu-ption over time requires a reduction L

in the cost of credit This is inadvisable for two reasons. First, ‘
personal saving would be reduced. It 'is already verv lov in Colonbia.23
'Potential savings are channelled into cars and lottery tickets.24 Since'
real interest rates are very low reducing no-inal interest rates would sti11
further deter personal saving. Second» credit availability rather than
‘credit cost would deter-ine credit distribution even more than at present.,
The result may be growing distortions in thelcapital narket. '

’

1.2.1.2 The cost of capital inputs. - The'cost of capital can be changedu

by influenc1ng the pr1ce of capital inputs. The inputs‘nay be mechanised
or non—mechanised Non~mechanised techniques -ay be desirable uhatever
the develop-ent goal but -echanised techniques Uould be desirable only

‘when consu-ption dVer tiIe is the develop-ent goal

The policy -easures'exa-ined_are changes. in tariff rates, tax

policies and depreciation rates. ' o ' j .

One policy Ieasnre to‘change the price of capital inputs uOuld be
by adJusting nominal tariffs. Tariffs have been one of Colonbia s principal
neasures of checking imports and of protecting 1nfant industries Even
though the average no-inal tariff (67 per cent) is lower than the other'

" Andean Group countries it is still very high No-inal tariffS‘on,

machinery and transport range fro- 187 per cent to 260 per cent. On certain.

.co-nodities they rise to 500 per cent.26Lovering the tariff rate ‘would reduce the.
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cost of caﬁital.' It uould a1so reduce the diStdrting‘1mpa¢t_of t5r;ff§.27:

e ',‘-
*

f  Alternagively,'the goal of c@tfént emplofménf,téquifes a rise in' ,
the coSt‘oflcéﬁital 1hputs; 'A selectivé tariff'on.fa;ﬁ;méchinerf éould be
| reintroducéd.‘ Exehpied7fr;ﬁ 1mpoftfréstrictions in 1968;‘tﬁé rgéigvalue
of farm méchinéry séles more thanvdoubléd by 1970.28' Howé&e;; reintroducihg

tariffs may merely extend the replacement ﬁer{od rather than induce the

substitution of ‘labour for machinery.2

oA

Anothér pblicy,measuge ié tO'Changeftaxesiﬁf é&bsidies. Tha;g;.
'goal'qf‘consumptidﬁ over time -implies ra;sing cébi;#l—labpur fé;ios énd a.
vﬁolicy that favou;é plaﬁtations.v Cégifal—labqqf'rdtios‘can be raised
by.reducing domestic téxes on,fapm machinery. Ohrcértain agriculfural
machines the domestic tax:is 20 pervcépt’of tﬁe purchase priéé.?o Capital
‘costs cqﬁld bé lowgred by a reduction in the tax. Sub#idies couyld also‘ |

"be offered.

Subsidies have beeﬁ offe;¢d er a'Qariety of honfmechaﬁi§e¢ iﬁputs.
Among-thg 1npu§svare ferﬁiliser, techhi;al.éxpertise:and irrigationf |
Subsidies have teﬁded ;ofbe selective,iboth,by croé-éﬁdlby farm siie.
Fertiiiéér,‘for exémple, ﬁés begntsqssidised‘fbr cpffe;'cultivation. fhe'“
'subéiéy of 25Ape; cént éf the cost vaétavailasle only iﬁ teftain regiéns{
Thege regions were predominantly farmed by laréé'rathér chan small coffee=
groﬁers. The fesult was to subsidise large'farﬁs.3l Cénversely technical
exﬁertise hés beén'subsidised in the‘pélm oiliindustrylaqd the principal
‘beneficiaries are small farms. The Iﬁstituto Colombiano‘Agfopecuétio.(ICA)

' 32 o -

" has twenty-three agronomists specialised iﬁ,palm oil. Thgir:
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rservices_are free of charge to small'producers. Large producers are o
,required to pay. This is an:Approxinate}saving to small_producers,of'
| 250 pesos per hectare a year. Similarly.irrigation-has heen selectively"
subsidised Half of Colombia s irrigation is an farms of "aver 200 hectares.

" (less than 2 per cent of the number of farms) This is in spite of the '
.evidence'that'demand for irrigation on small farms is very hig_h.33

- -

Subsidies could be extended particularly to fertiliser ,Ah

indicator of the profitability of fertiliser application is the domestic

- cost of fert;L&ser compared with the cost of farm output. | A'rise.in the'v"
relative cost of fertiliseﬁ"lndicates that the application of fertiliser

. 1s lessiprofitable. In Colombia, the price of fertiliser has been.rising.‘
faster than the-price of f%rm output; hence, there is\diminishing incentiye’
to apply fertiliser. 34} A subsidy‘on fertiliser use could restore relative‘
prices; A defect of this policy is the foreign—exchange cost."lmports

constitute 85 per cent of some - fertiliser inputs.

" The final pélicy‘measnre to change the"cost of capital(inputs is
an adjustment in.depreciation.rates. Depreciable investment such as.farm
rnachineryvbecomes more profitahle'when depreciation‘allowances are |
.v‘generous in the time. that items p4n be written off: This measure would
be.favoured dith the development,goal of consumption over time:. Conversely
the goals of‘cnrrent employment and foreign egchange saving favour depreciation
rates which pe;alise mechanisation. Either}the'time‘over,whach~1temsfcan

be. increased or the depreciable amount can be reduced. /

5

‘Depreciation allowances in Colombia are subject to a number of

'distortions.36n First, depreciation allowances are very rigid. . Depreciation
s b , ‘




‘more flexible.37 For example, the r
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S
w

must be iinear. Yet this is too rigid‘inithe'cése of nachinety'SUbjec;!

‘w

to obsolescence. In addition, only three depreciation rafesrare_allouéd.

.

The ;ates'may‘give,lit;le,indicatioﬁ of:;ﬁe probaBlj ﬁseful“life'of.,‘:

cépitélyinﬂﬁts.' Second,'depreciation allovances do not cover costs: by
, o . . S .

law 10 per'cent must be written off as a loss. Hence, they do not coﬁer

historical costs. Third, Colombia suffers from inflation and so depreéi—‘
oo . N .

‘ation allowances dJo not cover replacerment costs. Basing_depreciation on

, : A C : -
historical costs in an inflation exaggerates the profitability of invest-
ment, since replacement- costs aif;no covered.

L

( .

To encourage méchanisation‘de eciation allowanees can be made

J

~ ' o .
es might vary with the degree of
capital intensity. Eirms’vhich have more than oné shift goulaﬁhave
accelerated depreciation. Also. non-linear depreciation cQuld be alYowed.

If‘compensatiné losses were allowed long géstation'inveétngnts sqcﬁvas

-

, paim 0il would be more prqfitaﬁle. Long gestation projects may require

. iarge depreciable capital inputs. An additional incentive to mechanise |

would Qf abolition of the “law which reqﬁires 10 per cent written off as

loss.
\

To discourage mechapisation depreciation allowances could bé‘-ade

‘less generous. The rateé could be increased or the depreciable total

tedgced. The effect vgpld‘be to louer'capital—labour ratios.

+

2

1.2.1.3 The availability of credit. - The skewness of credit distribution

has already been demonstratéd. Large farms have greater'accessibi;ity to

credit than small farms.
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If consumption over time were the development goal the skewed
distribution of credit would be reinforced - Plantations rather than family,,
farns uould continue to receive the bulk of the credit. Horeover, the credit

disttibutiou v0uld be reinforced. Plantations rather than ly farms would

continue to receive the bulk of the credit Moreover the credit could o
. N .

be selectively»distributed; Credit coulg be made available.particularly;'

- ‘ . Sy ‘ ) S ! .
to- f@@chanised\ te\chniques. ‘ Y | / . o,
R ”AlternatiVely if policy-makers were maXimiaing current employment
g i ' Q7 ‘ ' . T~ ‘

or/net foreign exchange sawing credit would be channelled to family Yarms

non-mechanised techniques. . This;ﬁould be a.policyimeasure of cOntrived)

,‘dhalism} , / T . o

N PR ‘
13382  Adjusting the cost of labour

*3\2\\“ h| ng th ; .

L4 »

Chapter Two showed that a decrease in the cost of laoourlmay be
. . . . ‘.‘.. <

» , ) ' ’ :
desirable. If current employment is the development goal tHe capital- : .
. labour ratio must fall. This implies a ﬁ%creaaeain labour‘costs,

The cost of labour has two‘cqmponents; thevmoney rate and fringe
benefits. Labonr_copts'canybe decreased either through a reduction in the .

wage rate or a reductibn. in fringe benefits.

1.2.2.1 Reducing the wafe rdate. - When unskilled labour is paid more than -
its social marginal product some compensation may‘be neCessafy to’employers.
In Colombia plantations pay unskilled labour above its social oppqrtunity '

‘cost. Theoretically therefore plantations ngy deserve some’ compensation




Thé compensation could_be'a‘subsidy onEthe‘oyervalued'labouru

Subsidies on labour have the advantage of biasing the choice of
'techniques touards non—mechanised tather than mechanised techniques._j,

“Hovever, they have twb disadvantages. First plantations but not family

farms, would benefit. The subsidy would _mot affect the self—employed.-

Yet family farms may be the desirable l'and tenpre Sy tem; Second, a subsidy

is probably politically unfeasible in’ Colom

A subsidy wollll be necessary only if the government could not
control'money wages. "Control of‘wages would enable the government to

‘set.the level of money wages at the shadow wage. This would eliminate
: ‘ A v , ’

the overvaluation of labour. It would also eliminate the conflict

between development goals. Tbe level of employment‘will\have no effect

on.consumption expendithres if the government controls money wages.

Moriey wages ‘can be: established so that the level of employment is sufficient S
for total consumption (Bﬁp as ghown in Figure 4.1 to exceed AH and for

the_surplus FE to equal‘GH. Both current employment and consumption over'

-

time could be maximised.

A labour‘subsidy’may be based either on the number of labourers

I3

employed or on the size of-pay'roll;?9 The former appears preferable for .

two reasdns First, the rationale for the sub51dy is that wages of unskilled

e
rather than skilled labour have been distorfed in the market. Consequently;

the aim of the" subsidy is to stimulate employment of unskilled labour and

“
N .

to benefit farms which hire unskilled labour. A payroll subsidy would’

subsidise:farms which hired a.high‘prOportion of skilled rather than~

. . .
. . RS
. : . . .
. - - L -
“
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‘ﬁnskilléd laBOur,'wbeieésva subsidy on the/nﬁmbéf'émPIOyed qouid give S

the desired weighting -to unskilled labour. Seédnd, a bayrqll'subsidy
A plred e : .a pa A -

might induce1employeréffo;grghf wage increases that'wouldvnot.othefwiée
‘be granted. The effect would be a further distortion of the labour
market.

- ' The subsidy on numbers employéd could take the form of a tax
_y : v R ;

‘rebate per;employee.ao 4Thé tax‘rebéte can be illustrated in Figure 4.1. -

<

.. If the social opﬁortunity cost of labéur is the shadow wage OC;-the cost

7

2

to the plantation of,hiriné OA labourers is aH, which exceeds the socigl

cost ‘of employing the labour AI.; The difference HI. is the amount by‘whiéhf

. labour op‘the‘plantation ngovervalﬁed.

[P

3 : - . - LML ’ ,
“is less than the sdgially optimal level of employhent (OB) and a subsidy .

If no subsidies were granted the profit maximising employﬁeht
is 0A aﬁd output AG. "At G the marginal product of labopr equals the market

.wage rate (OE) and profité (GH) are maximised. Ath.h0wevervémploymenﬁ

. al
- PR ]

would be nécessary to induce labour abSorptidn.

N

The'subéid?_per empléyée;can be less fﬁan.the“differedce between
the.market wage andvtﬁe shadow Qagé;‘ Labour absorption'wiil occur’if
profits are the. same as they wéuld be 15 cbmpetitidn, If the‘addiﬁioﬁél

;lab0ur'AB is hitéd tﬁe gqvernmeﬁf can éfant a subsidy ED where ED'.= GH - EF;
. With this sﬁbsidy prqfits wili equal.GH, 'Thé»subsidy 1évless than the
difference between ﬁarkét aﬁd shaddw.wagés. The diffefenee in the two
wagesvrates isLEC/OB;whiéh exéeeds éhe regaté necessafy per worker

_ED/OB by DC/OB. ' U
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: The tax rebate could be offset by higher‘pnofit'taxeéiéo that
~ the amount collected in taxes does not fall. 1In additioh avhighEr,profit
tax rate would provide an;incﬁntiVé to plantaéioﬁs to take advantage .
of the tax‘rebaté;

-

1.2.2.2 Reducing fringgibenefits; -  The purpose Of’redu;ing fringe

 beﬁefits'is bqth-to reduce the degreé;of.mechanisation.and to ihcfeaée

the degreé 6f capital'i;tgﬁsity,é;',The dég:éékof mechanisation is

reduced if labpdr-is substituted fOr‘machiqery.’ The degree gf.qapifal

| intéﬁsity is increased ff/;he existing capital gtock is:morg fully

utilised. S | e

¢
-

.In‘Colomsia, fringe bénefits'have had adverse effects on both the
deg;ee“of,mechanfsation éﬂd the‘degpée Qf_cabitalvutilisation.' They havé
‘raiSed the deéree of mechahisation and reduced the degfee'éf capital
intedsity; .%hey have ;aised £hé’dégrée of mechénisation by increas;ng the
cost‘of.laboarr Fringe benefits are épproximatelyVZO‘per éenﬁ ofvtge basic
wage;42' Th£s is less than in some other South American countrieé, but
its effect is to s;imulate.méchanisation.43 Ftinge benefits have reduéed

the degree of capital intensity By causing underutilisation of capital.
_ , it . '

N -

Shift work is discouraged byﬁthe 1aboUr'law.44 ’ .

) . o ‘ o R 2 ,; -
To increase the degree of capital intensity and reduce the degree of

mechanisation, the cost of fringe benefits can be transfefred from the
employers to the public by taxes;"Salesrtaxes; taxes on the amount of
.machinéry; or profit taxes, could be levied. The effect would be to lower .

'labour costs to ghplpye;s Sut yet not reduce rural living standards. ‘Lower
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llabour costs uould reduce the degree of -echanisation and 1ncrease the

| degree of capital 1ntensity.

re

-y -

Summary
oummary 2

" This section has exaiined'eer;ain policy,ieasurea which can change
. the cbst’of capital and‘reduce the cost of.labout. 'The'purpbse of these
; jpolicy measures is to change land tenure systen via changes in the capital—

~

labou: ratio. They are sul-arised in Table 5.11.

" Table 5.I1. Summary of the Policy Heasures

Policy Goal ‘ Policy Implication : quiey measure

e _" , .‘. F s ‘ .

Cbnsuhptioﬁ over time Cost of capital down. Reduee eest of caﬁital
- ‘ inputs. :

, : : - lower tariffs
0 . v ' . . : lower taxes/increase
' subsidies
more flexible
' depreciation

Capital availability.
increase capital to
plantations;
: ‘ 1
Current employment Cost of capital up. . Raise cost of cap;tal
' ' . ‘ 2 inputs.
increase taxes
. Capital availability
' increase capital to
family farms . -

Cost of labour down.  Reduce money wage.
' ‘ iabour subsidy
. : S Reduce cost of fringe.
- B , R benefits to employers.
: ' . o transfer cost to
o ‘ e public by taxes.

ey

Net foreign exchange u‘Cost‘of capital up .
saving - . ' ‘ ) _ As above.
Cost of labour down - ’
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'The'géai of consumption ovér,fimeﬁis maximisé&{by,higBAcdpitai—
labour ratios.and‘plantatidns. This'impliés a reduétioglin the cost of
capital. The seétion;shovedvthat reducing the cost of credit may ﬁot be

feasible. Consequently the coSt'ofléapigal must be reduced by lovgrihg

_the cost of capital inputs. All three measures examined. could be effgétfve.

 The,three meaéures are 5 reduction in tariffs, ibﬁér domestic taxes and
more flexible depreciation taxes. A reduction in tariffs and wore

flexible deﬁreciation’allovances would also remove distortions inﬁtheh'

economy. The final policy measure examined was to reinforce the rationing

of capifal.funds to pléntations.' . : ; ' - .

Thg'géal of»cgrreﬁtfe@ployﬁ;nt'is‘maxip;séd by low capiial—labouri
‘ratios. This iﬁplies'a rise in theicost of caéital and a fall in the cost
of lébour. ro raise’ the cogt of capital.higher taxes ﬁay be thé only‘
desirable policy meésq;e. Higher créhit cost will tend to penalise
'family‘farﬁs; kHigher tariffs and less flexible depreciation rates will

attenuate distortions. Domestic taxes may be the only desirable L.

I3

measure ‘to raise capitalléosts.' Capital can Lbe made more available to

family farms by contrived dualism. The éxisting}distortiohé can be offset

by délibe:ately rationing credit to family’farms.‘
The goal of net foreign exéhangé saving would combine policy

I

measures that resulted in highef'cépitallcosts and lower labour costs.

The policy variables analysed have been capital and labour costs.

Ny

Yetyothef po1icy variébles, such as adjustments to the cost of ‘land, could

be efficacious in changing land tenure systems.
, ‘ . .
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2." Conclusions -

2.1 Thesis conclusion | - "" T

The thesis set out -to compate two land tenure systems for their .
impacﬁ onrdevelopment..VDeiFlopment was defined by -three goals; consumption -
over. time, cufrentﬁemployment and net foreign exchange‘saving."Thé,two .

tenure systems were coﬁp&red theoreticélly and empirically for their impact

on these goals. The context was the Colombian agriculiural sector.

Ihe theéretical.comparison was based on different productipn
"teéhniques used-by‘the tyo tenure systems. A micro mqﬁel Shéwed that,‘
plantétiOnsvﬁe;d‘ts haQe higﬁer capital-labour rqtiog than family farms.
The ﬁodei explained the.givé;génce in capital—lésour'fatios by, the
‘behavioural functions of the tenufé systems. Plantatibﬁs were postulatgd
to maXimisé profité, family farms fovmaximisé total output‘ Chapter Five‘

" showed how the divergence could be reinforced by factor price distortions,

The different productionvtechniques‘Qere compared for their impéét‘on

-

‘the three development goa}s.
' The tenure systems wefe‘compared empirically b&‘costfbenefitj'
’adalysis.v Two pélm oi1 units Qere compared.“Theyifi;ted thev
définitionslof\a fgmily far& and a plahtatipn: Inputs‘and-oﬁtputs were
. S , ’ .
shadow—priced, andvthe shadow price’ dfjunskilled labour was adjustgd for
" the thfee developménﬁ goals.  The.genureksyéte@s were comparedvby nine

criteria. ' The conclusions of the empirical comparison‘endotsed the
: , AN
N\

theoretical comparisons.
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. The final sectionjeiamined two factor pricesrvhich.can iﬁdirectly -

- -

change land tenure'systemsr_ The section indicated'the factor.price..

distortions Awhi'ch Had 'contributed to technological, dualism in Colombian

:

“agriculture. ’ These distortions are important if factor prices are polioy

variables.: The factor prices were adjusted by a number of policy measures.
< . | | 't! ’;Vp_
_ The thesis arrived at five principal’conclusions:

1) The thesis showed that if development is defined by multiple - - -

godls, a single land tenure system may .not maximise all the'goals;‘hence,- |
a cosg is inyolved in choosing betueen land tenure systems.i It is atcost
which has been neglected in‘the literature. By comparing tenure systems,
.thepcost hasgbeenéexplicity demonstrated. The_purpose of'the'thesis is

‘ not:to make a choice between tenure systems; it is merely to clarify the

‘costs.

The‘tenure systems were compared by three goals and nine criteriai
Neither tenure system maximised all the goals or criteria. Theicost, g
thetefore, is the opportunity cost of not maximising other goals. 1In
choosing a particular tenure system this opportunity_costlcan'be shoun._
ln the thesis it was. shown in the theoretical macro modeli It uas also

quantified.

Whenever development‘is defined,by multiple’goals-this cost may
exist. Qhen time horizons differ a cost is almost inevitahle. The thesis
has attempted to illustrate the cost by assuming only three goals. 'Shoulf .
the objective function include multiple and multidimensional goals

.clarificatidn of the cost becomes-both more necessary and more difficult. ’f
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This thesis has attempted to show the importance and to ease the

difficulties."""_ .

2) The thesia-indicated'whiCh‘land tenure system manimises each.

of theidenelbnment goals.

' o ‘The.. thesis indieated that if the goal is consumption over time
‘@e social dlseount r@ is low -the desirable agricultural strategy |
is large—scale mechanisedvfarming. Plantations were shown theoretically
to maximise consumptien over time. Their higher eapital—iabour ratio‘:
minimised wagevnayments and accelerated capitai atcumulatiOn This
‘conc1u31on was confirmen by the cost-benefit study of the two tenure‘

systems. Plantations were superior to family farms by a & per cent

discount rate.

Alternatively, familyAfarms maxim;;e current‘employment.
Familyhfarms are clearly superior in maximising,employment given the preeent_
output-mix on farms; More intensivemuSe of land could generate considerable
employment. However, the thesis has concentrated on ;, single crom. It‘

' has.shown.that if both plantations and family farms produce the same crop

- family farms still tend to maximise current employmentrr The reason is that

family farms tend to have lower capital-labour ratios than plantations.

‘1If the deveIepment goal 1is net foreign enchange saving, the
. theoretical section showed that family farms are the desL:able ‘land tenure
system. Hith their lower capital- labour ratio they have lower import
e coefficients than’ plantations The empirical section, however; was less

conclusive. Family farms only dominated plantations when the shadow wage

[
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Vﬁas'ZZ pesos a d;y; Otﬁerﬁisé piantatidns mndejallafger>p§£ éaGihg bé
,'fbreign ékchanéé. ffhe discr;pancy'yﬁs shqﬁn fo:be/the~resuit:of the‘
révénue'schedﬁie.‘ queign éichangg costs ﬁer)hectare wére Lesé'on faﬁily.
fa;?s, but sd Heré Fheir revénues'ber he;fare.' Thehresult 1s'a'lpwerkﬁet

-

saving on family faras than on plantations.

.

| 3) The(thésis hfévdeménstrated the use of‘fagtor pfices’id"
changing land tenure s;étems; The political power structure in Colombia
’precludes laﬁd réforﬁ.*‘An algernatiyé means éf'changiné tenufe systeﬁs

is 1ﬁdirec£iy through factor pfiéefadjustments. If pfoduction techniques .
are determined by land tenure systems ;nd ;heir.maximising beh;viour; |
tgnurévsysfems will tend to'adopt pérticular prodUgtiOn~techniqués. ‘Factor
prices can be used f; influence productioﬁ téchniques and Q§E€Ewindirectly
~to change land tenure systeﬁs. - |

The ‘thesis has indicated two factor prices which can be adjusted.
Q , : . , .

Théy are the price of labour and the price of capital. The direction

of change of these two variable was shown in matrix form at the end of -

"Chapter Two. - Sbec}fic"policyvmeaSures were examined in Chapter Five.
o : :

The price of labour was ‘diaggregated into the money wage rate
and'fringe benefits. The price of capital was diédggregated into three
comﬁohents; the cost of credit, the cost of capital inputs and the

availabiiity of capital.

In order to maximise consumption over time the policy measures are

td

a fed rtion in nominal tériffé, a tax and subsidy policy and é'more

flexible allowance for depreciation. Credit could also be made more
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available to olantations;rathEr thanvfa-ily,farns.

To naxt-ise curreat eIploynent either a rise in the coat ‘of
~capital or a fall in the cost of labonr may be necessary. The most
efficient measure to raise the cost of capital was shown to be a tax policy‘
To lower’ the cost of. labour either a wage subsidy or a transfer of fringe
benefit costs iB'IECOIlE!Khﬂl. It 1is recognised that certain of these |

measures may be politically unfeasible.

The goal of net foreign exchange saving inpliea a combination of
"these policy -easures.‘ Both the cost of capital and the cost of labour
need ‘to fall and this i-plies a co-bination of the. measures noted above.
To reduce the cost of capital tariffs and ‘taxes can be lovered and s
Adepreciation allowances eased. Reducing the dost of labour implies a

- labour subsidy and a transfer of fringe~benefits.

St -~

The policy measures will influence the cnpital—}abour‘ratio and
indirectly change land tenure systems. Their advantage is that they may'

be more feasible politically.

Fy

. . . . ‘f
4) Using a nu-ber of‘si-plifying assu-ptions, the thesis shbws

that agricultural production techniques are functionally determined by

the maximiging ‘behaviour of land ‘tenure sySte-s The thesis indicates
production techniques will differ between: land tenure systems producing the'

same Crop. C - S ' ) ‘

The model asst-ed a CObb-Douglas production function with the

same coefficients on both temure systems. Hith these sinplifying

s
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assumptions the modeél] Qas aBle to demonstrate ;he‘ unttional'felétionship;'

The two tenure systems have different objective * These objective

functidns_wgre shown tptdeterminévproduction techniques. The capital-
labour ratib was shoun.tovdive;ge between plantétions and family farms.

Plantations tend to have higher capital-labour ratios thén”famiiy farms.

5) The_methodological innovation of this thesis has been the
cost-benefjit study of land tenure systems. There have ‘een no similar
; studieS'undértakéh. No other studies'héve compared land tenﬁre systems

\by.aifferént‘development-goals.“

fn spite of its impérfections;Acbst—benefitvanaiysié is a useful
techhiqﬁeﬂin develobing COﬁntries. It obliges pla@ners‘to examine cdsts
_and bénefits.‘ It also classifiés the costé of decision—making. éurfentiy
there are two oppoéing perspecpives.of develépmeﬁtﬂ Ope view is thét of
£ﬁe Iﬁternationai‘Lab0ur Office. ‘Time horizonsvwould be short and the
deveiopment éoai)would bé.curfent employment. The other view is held.by
the Unigéd,Nations and the.Organisatiop'of Economié'Cooéeraﬁion and
Development. ‘TheiflviewaB\f.lbdg—term goai ofvcépitalﬁaccumﬁlation;
* Each perspective ﬁas its own.shadow‘priceqof labour. The costs ;f*deéision
making can be clarified by a&justments to the shadow pricé. The |

ciarification of these costs by cost-benefit analysis is an innovation.

/

2.2 Suggestioﬁs for further research

The';hesis has cqncentratéd on the macro rather than the micro

ipplications of land tenure systems . The micro implicaﬁibns of land
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fennre.systenschave heenvthoroughl&‘analysedain the lireratnﬁe;ghnt
che'macro’implicaticns,have been negiected.. It is in this—area thatd:
,fnrther reSearch'ia needed;

El
-

1) _Further research is_needed on the conflict of tenure.systens ‘
in maximising deVelopnent goals.
~a. At the theorefical level this implies‘an'expansion_cf'v

'.the'dbjective function to includevpore development goals. Regicnal

‘goals particularly could be»included; ’ ‘ .

h. At’the’empiricai level further research is needed on ’
cost-benefir‘analysis'to compare tenure systems. 1f coﬂfIicts do occur
:between land tenure systems, the onportunity cost of each tenure system .
needs to be clarified._ Particular emphasis needs to be placed on- the

shadow pricing of labour and land.

2) Further research 1s needed on the relative efficiency of
mechanised and ncn—mechanised‘techniques. The problem is partly empirical
'Mechanised technidues are defined here as techniques which increase
depreciable capital; non—mechanised as techniques'which-may increase working
capital. Morejresearch is needed into whether working capital such as.
fertiiiser are lahour;uéine'or iabeur—saving.‘llf they are lab0ur—us1né
the distinction between mechanised’and non-mechanised techniques is verf/ﬁ
Vimportant. Non—mechanised techniques can be defined'as inpnts<~ inclnding

working capital - which absorb labour. This can be contrasted with

’

- mechanised‘techniquea which diaplaceAlabour{

3) The use of factor prices as policy measures in changing land

tenure systems has been neglect®d. An empirical study of the effects of
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. N
‘ .

factor prices.is needed.uVOne possibility is to'examine';n aregiwhich{ﬂaﬁll
cértain‘inputs suBsidiséd; If thé’beddction‘teéhﬁiques aﬁa;lgnd ténﬁfe,
sfstems’differ'fréﬁ an area which has got‘beén subsidised, then factor °

priéés apﬁe@r‘impértaht. "A more conclusive test is to exaniné produétién
teéhniqﬁég Béfofe-and éfﬁér subsidiés in the same fégion. If producfiqﬁ
techniqués andlland ﬁenurelsysteﬁé chanée, the cﬁange can be paf;ly

0 .

attributed to factor prices. ' f o N
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the output the economy sacrifices by labour's employment on palm oil

~additional expénditures>;ay be idcurred by labour“employed on the'palm,011 ."

over the entire lifetime of the .project. For a project that lasts thirty K §

'yéaré such as a palm oil unit this is an unduly pessimistic view of

- This implies that .there are no distortions in the labour market . However,

T T P

APPENDIX

#

1.  Shadow Pricing

-

1.1 The shadow wage of unskilled labour
The shadow-vage rate used for.unskilléd'iaboﬁf is based on the
output of landless or near-léndlgss peaéants.v It is considered that this

best reflects the social marginal product of unskilled labour. This is

‘ -

plantations and fémily farms.
' » .
The concept of a zero shadow wage is rejected on'several'grounds.

Unempldyment, while high in Colombian ;’Tal areas, may bé4seasonal.
Unemployment and unaere-ploy-ent accounts for 21 per cent of the agricultu-.
ral labbur force, yet at certain times of the year this -ay‘be considerably

reduCed.I' The ‘second reason for rejecting a zero shadow wage is that .

units. Finally, a zero shadow wage assumes that labour will be surplus

Colombia's development prospects. '. - -

e

An alternative poséibility would be to use the market wage rate.2




as Chapter Five has noted ;there'are distortions in the‘Colombian labour

- market. - Not only are: market wages on plantations higher than the average

agricultural wage, . but fringe benefits also distort plantation 1abour

‘costs. Social legislation requires that plantations pay 65 per: cent of

the Hages of permanent workers for social security benefits. If social

.security payments supplement wages- which are already higher than the ,

-'average, plantation‘wages are clearly distorted. They offer{little

guidance to labour's social marginal prodyct.
S ' : A~
Wages of non-permanent -labour might be used. . Such labour is -

1
3

non-unionjsed and does not enjoy the fringe benefits of permanent kabour.

Instead of social security benefits of 65 per cent of the marketfwage,

' temporary workers receive only 15 per .cent.. On palm oil plantations the

1971 were 38 pesos a day.3aThese figures could be used as labour's social

lower cost of temporary 1abour|h33(resulted in. their substitution for
permanent labour. Plantations obtain labour through a subcontractor who
allocates the labour to specific tasks. iAt Risaralda wages for-temporary

labour in 1970 were 35 pesos a day. At Coldesa and Indupalma wages in
? . . .
. J

-

marginal product.

However, the wages were considerably above the. average wage for:

Colombia. This can be seen from Table A.l;' The national'average'for

male labour is 19 pesos a day.




173

3

Table A.I - Agricultural Labour Costs in’ Pesos for Men in Warm Climates -
o " without Food' 1970 by selected regions ’

co

- Regions . ’Midimum ‘ ’ Maximum ‘,Moht,Freﬁuént
L ' 'f, i , ., ) -
| /antioquta . 10000 . 2000 14.00
‘Atlantico = 15.00 . 20.00 o 19.50.
Cayca ' “12.00 . 20.00 o 14.60
'”Ceéar N L | 20.00. ‘ 30.00 - 24.70‘
Choct - 110,00 20.00 | ~15.55
Magdalena ' 15,00 = - 24,00 .  19.55
Meta "~ 20.00 - 28.00 ¥ 26,60
Nariio ~ 8.00 - . 20.00 | 11.25
North Santander 16.00" 25.00; ".T ‘_ 19.53
‘Risaralda o 18.00 - 24.00 19.75
“Sanlander 15,00 . 25.00 "17;76
Valle del Cauca K 15.00 © . 25.00 « 17“45'
Caquet L 25.00 $30.00 . 24.70-
National Average 10.00 ~25.00 ,  T 19.30 S
_ - _ .

‘Source: Departamento Administrativo Naccional de Estadisticas Boletin

Mensual de EstadiSticas, Nos.‘253;254, August 1972, p. 163.

The divergence may ba partly gkﬁlaineduby the location of'thév

plantafioqsi Colombia has considerable disparitieslin wage rates and in

the growth rates of wages. As Table A.I shows Caquetd wagés were ‘three

3

times higher than those in Narifio. Moreover, its growth of wages was
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.
P vhiéhér.é Risaralda and Indupalma are.located in regions which have
' _higher than average wage rates, CoideSa, while it is in a region of ,

- ‘average wage rates,'(Antioquia); hires almost 1,000 labourers, ' The

_area Turbo is. not densely ropulated,. and to attiéct'labour,Coidesa,mUQt
" pay Iabourvconsiderabiy abqve its alternative supply price.

l
)

To éstimate'the sobiai'maréinal Sroduéb’of labeur, the proportion of
labour‘whiék is.iandleQSaYas éstimatéd; " The proporgion is appr0x1mateiy |
4‘7Q per cent. AslTable A.Il1showed 70 per cent‘of’tﬁe‘labp;r force éarﬁéd the%
"majority of tﬁeifvincome as hired labour. The daily:wagé of "this 70 pér‘
ceﬁt*in'i960 ranged‘frém 3.56 pesos to Z.ZS pesos.s' Assuming an‘annual
rigekfn‘money wages.ofyls.s per.cent, which is the average increase>of

’ . A

' agricuiﬁural wagés in warm climates, the range wouid be from 17 tof35

pesos in 1971.6v

More recent data gives an avéfage wage for a male.labburervas
560 pesos a month.7 If one aésumeé‘a‘wofking month of 25 days, the ‘average
male was earning 22 pesos a day. For 1971, this can be p;bjeéted'to 26

pesos a day.

'Einally Table A.1 gives an average wage in Colombia of 19 pesos.
For 1971 this can be projecpéd_to’22'pesbs.~ The figure'is below the 26 .
vaggregate figure but above the minimum projected from, the 1960 cenSusfv In

the absence of further data 22 pesos appears a plausible estimate of labour's

social métginal product in 1971

‘The éhadqw wage of the owner—operatoi 1s more difficult to impute.

His labour is not diverted from a competittverhérket. Yet in‘palm oil.

[ - . N
. ; A
* ' ® -
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" N A . ) b . .
production there is a close relationship between‘the‘b§p0itunitytcost of

a hired péih'oil”labgurer and an'ownef—operatqnbof_glpalm oil férm;illﬁ
the>first pléée, the éhysiballlaﬁohf is iden;ical.‘ in the second place,

" the owner 6g§rétot is located adjacgnt.tb_the blantations. If tﬁe a I

| disutilit} 3f labouf én his own %arﬁ.wére greater fhaﬁvthevwage rate paid:

A oo . o : ‘

on'thé»plahtation, the owher—oberator could join the plgntatiéh,labouf
fqrce‘ufth no’incovenience.‘ This thesis wiii‘éccordingly’assume ;h;t'

the'owner;opegator,-and family,’value their phyéiéalilabour at the

shadow wage of hired .labour. v s . : .

.

1.1.1 Skilled labour

L]

Skilled labour is priced at its market wage.‘ The‘absghce of a

surplus of skilled personnel justifies usfng the market wage.

1 .,2 l"’ind - . ' : . ; FREE -

| o .Y
As with labour, 'so the social cost of land is 1ts ‘prodyctivity

in the best alternative use. Chapter Three. indicated that land is
underqtilised in Cplombia; Less than a quarter of {ts.total land surface
v _ ‘ " ' , ,

is used for agrichltdré and at the'time of the cempsus only 3 per cent of

the total land surface was under cultivation. . While much of'Colombfa's

surface is unusable there are areas such as the plains of Meta or the

forests of Narifio that are suitable for ofl palms.8

The establishment of palm oil indicates the limited use for land.
Bananas, pineapples.and oil palms_Compete'for.the use'of tropical areas,

but the land cultivated under oil palms was not previously plantéd. The
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land had been either foreéts or paéture-land>for extenéivevcattle; 
._grgzing..9 - : D |

‘7{ A4) The lack of éitetnative ugeslfor-tfopical areas énd.tﬁe §uantity
of land.avqilable'sugggét a zero shadow price. To place é.zéro shado§'
wage on land 1mp1iés that the margiﬁal p;oductivify of lapd'will be zero )
eQen at fﬁe’turn of the centﬁfy. Theoretically, one should,?now its
productivity in the year 2000 and discount backward;. HoweQe;}dqyer thirty
years using a diScéunt factor -of 15 ber cent, the p?eseﬁt,wo;th ig ho more

than 5 per cent of its fyture value. This is sufficiently insignificant

that it can be 1gnored.10

Land improveménts are costed separately. Roads, drains and otheri

-infrastructure have a poéitive'shadow price.

3

1.3 " Government taxation

To avoid dopble—cgunting direct and'indirect.tQXes afe deducted

from commercial accdunts. Cohversely‘subsidies are included.

’

N~

Data on world.prices of machinéry and vehicles are known so they
can be converted into Colombian pesos by usihgvthe,official'exchange rate.

‘

However, not all taxes were known and so estimates were necessary.

r 4

Subsidies were unimportant except for technical expertise which
is provided free to family farm oil producers. To adjust for this and to
prevent any bias, technicél expertise was included for the family.farm

at the same rate per hectare as on plantations.:
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1.4 Ingorted and ‘noh—i._éorted inputs |

Uhere availeble c.i.f. pricee vere'used’fcr imports. . Where -
they vere unavailable an esti.ate was made of duty and other charges. vfhe '
domestic price of fertiliser- and pesticides overstates its foreiQf'exchange
co-ponent by approximatély one—quarter. Port—to~user -argins are 20 per '
'cent and duty a -ini-u- of 5 per cent In spite of the crudeness of the
" estimate the cost. of fertiliser‘and pesticides do not affect the relative
positious of‘plantations‘and family far-e. The cost per hectarerof

fertiliser and pesticide is the same for both tenure systems.

For non—-imported inputs data on taxes wvere availableveither from

the manufacturers or from retailers. 'Taxee vere deducted where appropriate.

1.5 Output )

Unlike certain projects the direct benefits from producing palm
oil are readily identifiable and can be easily quantified. It,is lese
easy to decide wvhethér they should be quantified in domestic pricesvbr_in‘
fcreign trade prices. vUnder’ceuditions of Pareto Optimality in the
domestic -arhet, and free trade equilihriu- ahroad,‘(ignqrihg trensport
costu)-no divergeuce betveen'do-eetic price and foreign trade price‘exister

Divergencies emerge once distortions appea[;~.

Palm ofl is‘anvi-port substitute‘uith'theApoesibility~that it
nay be exported once do-estic demand for edible oil is satisfied« If it is
treated as ¥ tradeable good, its c.i.f. price uould be the shadow price.

Ou the other hand, the value of i-porta, vhich palm oil as an import
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‘substitute allows, could be the ;hadoﬁ price. .Owing to tariffS'or’a‘risiﬁg

supply price the "two may,bé vety.differéﬁt. As much for convenlence as .

>

for theoretical correptﬁeas, this thesis will use the world price c.i.f.

as the’shadcu‘price”of'palm prodﬁcts.

férEColbmbia; the pri:é‘ié &ssumed ée;fectiyélastic. Théfe
-will be no'need’tdzimpute'marginal 1mﬁ6ft coétsill _The ;ssumbtion ;s
‘vélid since Coldmbién productioﬁ of paim oil would not éffgét yofld;pfices.
. In -palm 611, Colombian‘prbaué;ioﬁs amounted to 1.8 per cent of Qorld 

2

proauctioh and to 2 per cent of world trade in 1968.1 By 1980, the

‘prdjected proportions are 1.1 pér cent and 1.8 pef cent,

The world pricé of,palm oil is assumed to be‘US $l60‘éer metric.’
ton of palm c.i.f. Colombia'énd‘US $146 per'metfic ton of bélm kernel oil.
 These.assumed prices compare with US $£12f50’aﬁd Ué $287.50 tespectively,
érojec;ed'by the F.A.O. in 1985;14 The assumedtpricés in theAthésis ére
lower than thosép;djécted.by ihe F.A{O. in 1966, bééause‘world ﬁrfces;since .

‘ a . v o \\

1967 have fallen_sharpiy. They are approximately the same as those used
by Litbié'and Tipping in 1971. 3 o o ' ’ .

The shadow bfice‘bf palm oil %rom'family farhsvi§‘§7.6 per éent

“of t?ﬁ.wo;ld price éer toh. It fs'less'than the wérld pricejbécause family
farms'do_not have'extraction'ﬁlénts. ‘To,exkraét oil f;omvghe f;Qit, family
farms'afevobliéed to sell the fruit té plantations which han extraétidn |
plaﬁts. In)Coioqﬁia,‘family farms recelve Cdlv$4,600 a ton of 611, which

is 67.6 pef céné of,plaptation's févenue of $6,800 a ton.15='This proportion’
is‘extrapblatéd to ghe world,pricé.' The.ahadow.price of palm éilakrom .

family farms is, therefore, US $108.40 a ‘ton.
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All prioeo are converted at the rate Of_US\$l“ Col'$20,95~"

2, Sratistieal Sources

.-

N

2.1 Sources

A number of data sources for palm oil exist in Colombia.-. Among -the
. o S, .

- agencies which collect technical data on palm .oil are‘the‘Inatituto Colombiano ’

Agropecuario (ICA), Corporacion Financiera de Fomento Agropecuatio y de
‘Exportaciones (COFIAGRO)WVahd the Federacion Nacibhel de Cultivadores de
Palma Africana (FEDEPALMA).}é The technicalldata are, therefore, extensive,

Moreover, judging by the consistency of the reports, the data are accurate.

To supplement the technical with more recent or detailed pricing
information, certain palm oil units were sampled. The sampling was elither

by personal interview or.by questionnaire. A list Jf the producing unltd_"’

was drawn up, and a grouping by size made.

The 1fs£ was baéed on dete f rom ﬁEDEPALMA. A problem arose .

-

befigye\o{\the doubtfol existence of certain units in Caqueta* The
Colombian land reform institute INCORA originally established 149 unitsv

" in Caqueta, aﬁH the latest Figures suggest that a tbtal of 220 hectareq

had been plantea. Not only does thiaAgive a mean elze‘of 1.5 hectarea,

" but I;C.Al aekdowiedgeé‘that a number of rhe units have gince been abandoned.
 SInce no- reliable estimate of the number‘eurviving has been made, 1tlwas
decided ‘to retain the original figure, at the same time recognizing it |

is an overestimate,

o
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Stratified samﬁl;ng by sizé was'prefefréd';o’siiple random .
sd;piingvbechqse of'th;AdémiAance in the 1qdhsgry of a very fev_producérs,'
The threellargést uﬁitgvp:odu¢e’75{éerlcent’pf'the ééln‘oiii In:ad&ition
;theif technical data‘wére extensive and oftenl;bre reCeni than tho§e.
~,fromfageﬁcies. 1Hence, tge sampling tehﬁnique was aésigned taléhsdre‘;hat

N . . o

‘the three‘largeét palm oil units were sampled.

No stratification by geographical argg'Qés ﬁade..‘Thls.;as'
Because’the sﬁmple‘té bé taken frop the groués was}sufficightly lérge to
,ensnfé that most of the xkpattgents would be rep?esented.“rtvvaa!rgcoénisgd’
that’préduction'coefficlgnts andvigput pricés differ anonglthé dgpaft-ents,

of ten considerabiy. ‘Howeﬁe(, the differences Iﬁvinput prices are known,

and agronomists areé able to specify the -production fggctidhs fér_éaéh'

region. All but three palm oil regions were covered in this way. Table A.II.

shows fha( the three regions planted a mere 8 per cent of the total palm

011 drea._‘

~——

W)

o
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‘Table A.II.  Location and Number of Palm 0il Units Sampled -
o S o ' ' N : e
Region . g;Ndmber Qﬁi © Area . Averagé,81ze Propdrtidn Saﬁpled
£ .~ Units thectares) (hectares) (per cent).
Antioquia ~ - }1 B '2625 S 225 (100,7., |
Cesar R J 6227 © 1246 & - 89 %
Magdalena 9. 1827 : 203 E " 57 %
A . ¢ ) ] v B ;
N. Saptander 1 1580 1580 . ) 100 %
R - . . - " ‘, . : ‘,v . ,-“'
Santander 3 2250 - 750 57 %
hNatiﬁo,'. o9 1160 v 129 , s 0 Zk'Report
Meta % s 2706 sz 30 7
valle del Cauca \ 30 0 o o217 59 %
‘ Caquetd . 24 G220 0 9 0% Report ]
"Choc R S . 215 o’
_ 1108 )2,480
. R . - B ‘ S o ‘
Source:  Ministerio de Agricultura "Estaco actual de las oleaglnosas N

comestibles ep Célombfa",’Mihégriéuﬂtura, Bogbtﬁ,_December,‘l970}

’

- The aizb sampling proportibns were as follows: 100 pcrfcent

. in thc _group -of 1000 - 5000 hee;ares by IntLrvleWb 30‘pef cent ln"

. M -
the group of 50 ~ 1000 hectares by 1nterviewq, qULstlonnalrLu and reports:
R
and 25 per cent in the group ofs the smallest size. S,
. . o . - —I"- “» ) . ‘ ";
. *
o : P
. I 4
s . e
-~ - :
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The dlﬂtrlbuilbn,cun be onu in Tnblé o D L '.'A L»-f Lo
; ) . . ‘.“ ! . . o

"Thblé‘A;lll: PpoRértlon of Pnlm OiI’Uhi‘s Sampled bxﬁS(ip

\

- - e Ty o s e e =

" Size © . Number of .. Surface . Average Area  Proport fon Pfdpd:tioh
~ (hectares) Units “(hectares)  (hectares) - of Area © " Sampled |
. o C (per cent) (per cent).

50 s .77 m743 230 9% 13 T+ Report

50 - 500 . . 23 . 5.1000 7 222, 26X . 25 X + Report |
500 - 1000 3 1.600 . 533, . . 8 LRI

~ 1..000 s L0470 2,209 < w7 'iOO_Z

P"‘""-*"‘"‘---‘ﬁ*v-»* e 2 A T‘“—*~-—1’——,~—‘——~-~-'- —— e e -"> V”»i-——‘_—M~r—*—-——'H
.108" N 19-/490 - ) n . " . T PR

Source: Ministerio-de Agrtcultura "Estado actual de las-oleaginosas
NS : : - L ) ' L

, ' - ) . . -, i . o |
comestibles en Colombia®, Minagricultura, Bogotf, Decmeber, '1970.
‘ ' R ,
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R -rDepnrtamcn(o Admlnlstratlvo Nacional de hstadlstlcas (DANL). .
’ Boletln Hensual Je Estaditicas, No 238, qu 1971. p.-80.

;// The use of market prices is advocated by R. McKean, Public
Spending, New York, Hacfrav Hill Buok Co., 1968 and ts used for. .
-Kenya by the Organiaatlon for hconoulc Cooperation and Development
“(OECD)Y | An Appraisal of Tea Production .on S-nllholdlngg in Kenya,
(by N. Stown) Dcvef~heent Centre Stydies, Case Stbdy No. 2, Paris,
1972. . . .

te .

3. Data on wage rates were acquired by personal interviews on the
plantations.

The rate of growth of :egional.noney wages 1is g' €n by DANE.
Boletin Mensual de Estadistics, No. 225, April, 1971, p. 73.

2~

S. AL Berry, "Land Di$trlbutlon, Income Distribution on the Productfvé '
~ Efticliency of Colombian Agriculture”, Yale Growth Center Dfscusslon
Paper- No. 108, Yalc Unlversity. March, 1971.

6. The rate ot growth of wdges comes from DANE, No, 225, op. cit, 5

7. " DANE, No. 238, op. cit., p. 7% . oo .
8.  The sultabllify of these areas 1s discussed by lnstltuto'COLOnblano , ,.
Agropecuario (ICA), Projecto para sumentar la produccion y lqjar!r la '

productlvldad de la ‘palma africana en el litoral pacifico
ubocunent No. DP - T - 07, Tibaitatﬁ 1971. o

9. M. Ollagnljk and G. Hartin, "La pal-era de aceite en Anerlca Latina" ' .
Oleagineux, vol.. 12 (Decenbor 1966), PP.:723-727, .
10. Thls point {s'pdde in OECD, A Social Cost Benefit Analysis of the °

Kulai 0il Palm Estate, (by I. Little and D. Tipping), Development

Centre Studies Case Study No. 1, Paris, 1972, p. 29. '

11.  If Colombia were not a price—taker marginal inport costs would be
lmportant . . ,

Yoo L}




2.

13

T4,

15,

16.

Lommonvualth office, Vegetnblc Oils nnd Oilseeds. Co-lonvenlth
qecretarlnt PP 171- 176

-

<~

 World production of palm oll 13 cxpected to double by 1980 Tﬁls ;v
estigate is a medium flgure The higher estimates would glve’

Folombta a stil} smaller prbportion of world production and exports.
Food and Agriculture Organlqation (FAO), Monthly Bulletin of
Agricultural and Statistics, vol. 21 (April 1972), pp- 11-150

.

" FAO, Agricultural Development in Nigeria, 1965-80, Rome, 1966.

1CA, "Costo de produccion para una hectarea de palma africana

‘unidad cinco hectareas, zona de Tumaco, Oleaginosas Perennes,

Cali, 1971 (mimeo) .

For informntlon on tho most impartant reportq publtthd by these
agencies sce the Bibliography, pnrtlcularly Section 4.

e
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1. «Cost and Revenue Scﬁedulg for a Small-holder of African paima;

- Area of Tumaco; 1971. T L v . .  .¥

. IQTDéscription
* The owneféopoxutor is assumed- to rely on<family labour. The

" si1ze ot the fdmi]f is one. of the constraints o the'op(jmalvuhit, and -

the l;boq}'input required limits the unit to ten hectares 0} smaller.
‘ln‘Niqéria the ﬁinimuﬁlsizé of a palm oil unit is two hectares.-  In
Malgy;ia and the Ivory Coast fho.UnitsLaru from three tovtwolyo'hvf—
tares, Th( siév offthp unit costoi/)ﬁ‘Colombia is ten hectares.- .

small-holder units are édntiquous to plantations which proceas

tho'small—holdcrs"fruit. The plantation extracts fruit, provides

infrastructure and offers expertise to small-holders. In return the

plantataion benefits from scale ocondmioé‘ih'thv prdroﬁsinq of palm 911. 
' " small-holders are assumed to concentrate on palm oil. as their

. hajor_cgﬁh crop. n rvq]ity théy‘may also cultivate pineapples andt*
wh N . .

cocoa as cash cfopﬂ; as well as producing subsistence: food by'hush

F

fallowing. o ;;j‘ ' ; N Y T
 The sma}l—holdersVCOSts do not'include,ihyosiments hade by plan-

tations. Therefore such costs as roads, qxtrhction costs, administration

»
1

. are excluded.
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Table A : 1V e
Establishment Cost per hectare on a family farm o
, » i s : : - L - . %
Activity . Domestic Tnput :F?o‘rojqn ‘Exchange '~ No. of
. oo (Col peso) - (Col peso) . man-days
- I : L L
Yea};— 1. land Clearing
(?u_ttli'nq, burning v ' , - - 17
. Clearing - - - ro
Drains ' ‘ . 386 - 50
" Year - 1. Nursery'and Planting
Plant costs (150 x $9) . 1,350, - -
loading = y, L ‘ v 40 - 2
Transport o - o 1,050 - 2
Peqging ‘ o - - }
Planting palms/cover - - 240 3
Fertilisation - 54 2
Hol ing 5 - - 10
. . \ . o

L
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.' - ) "‘_A", ) .
. . Table A': V-~ . ; o .
_ _ Number of Man-days and Material ¢osts for‘Maintenance of a Family Farm
1. Man-days per hectare .+ L . .
< - A IR R Years| - cT |
~ Sl 20y 4 5 (Y TR 8
l .-i . -'1 . . JL . { L, )
' ) L r . . . Yl . = ;L 7' : 7}
. ~ Pertilisation l S l 3 SO | "3 AR B "'-] -3
' Clearing and contrql'! 57 ° | 42 ‘i 26 10 | 10 19 18 L' oas.
nra‘in;ﬁaintenahce,. o 'I 9 | 9 I I S AP "9 e
, s . T P . L .
Replanting - 2 : 1. I 1 - b= Coom- - -
. . . o - N 4 b
"Pest control e >0 2 b2 2 2
. : ’ i - R L b, - :
"Path maintenance go- ; - HR A " 9 B 9 ‘9
" Pruning Lo ' - ‘[ - (AN ;*"\(» 6 6 6
: ! p ) | ‘ ) . ' )
Support. - b= - . | P - -
N > - K l A l 2L :
. > + 1
e o
TOTAL 70 | S6 | 53 48 a8 | 48 ' 47 47
: L | '
N 2. Cost of materials per hectare (pesos)
; T Years . o
1 2 3 4 5 6 7 8 -
) - Imported inputs -~ .
. . . : ‘ » . ’l . .' N " .
\\‘~JEZ/\\\ Fertiliser 53.63| 66.50( 230.96|230.96|395.40(395.40|395.40| 395.40 -
- '~ Insecticide 73.87{168.70|135.73|135.73|252.30252. 30| 252. 30| 252. 30
i Replant ing 40.00 - - -l - e - o
167.50[235.20( 366.69 | 366.69(647.70|647.70|647.70 647.70
Domestic Inputs ‘
Fertiliser 35.75,117.98{117.98{117.98|117.98 {117.98{117,98/117.98
- Supports - - - - | 15.00 - _ - o
‘ Pesticides’ 45.00| 45.00| 90.00 9o.og$'9o.oo 90.00 90.00| 90.00{ '
. - . N . N . i .
80.75(162.98(207.98|222.98[207.98 |207.98 {207.98| 207.98
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Table A :.VI - ‘
Harvest Costs per- hectare
. -~ Year Man-daya/hectare
L . - ' )
4 ‘ 1%
5 , 10
6 40
- 7 rﬂ)‘
- .
) 'y 70
9 ’ 70
. 10 . 70
— >
‘ S
. ' “t
“fable A : V11 :
Total number of man-days for ten hectares
Year Man-days
’ -1 S 7%
) ) 920 °
2 560
3 530
<
‘4 0 . ()“0
5 780
© ) 880
7 1,030
8 1,170
9 , 1,170
10 , 1,170
~ :
. ‘ S » \ r
-y ‘ - '
e ¥ 8 Py .

N XS
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Revenue sSchedule 0 o . ‘

I3

Both -plantations and family farms are assumed to be planted with

Tenera palms. The yield per hectare is assumed the same for béth_'

tonurq»systdmgu The extraction rate of palm.qil from palm fruit is L
o 20 per cent. Thts'i; shown in'Tahlp A xfll.
Table A : VII1 _
Yield and revenues by year on the family farm . |
B } - - o, . *‘ X " * ‘—
Year .4 .5 6 Y A 9 10 11
e : Y - : } | s -
] ! roo *T v
Tons/bunches/ ' _ L. o v ‘
"~ hectare . R 1 14 16 | 18 19 19
Tons/oil/hectare 1.0 1.4 2.2 2.8 32 3.6 .8 | 3.8
Total tons/oil 10 14 22 28 W2 16 8 # L
Total revenue | S : o ‘ :
(Col. 3 122,700 31,780 49,950 63,560,72,640 81,720 86,260|86,260 .

.

3

,V‘.

Thé revenue schedule is obtained from the yield times the ﬂhadowf'

pricé outpu('which is.givqh in the~Appeﬁdix.

N
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4. Coat and Ravénue hchcdulo for ‘a 500 hvvtaro Plnntation of 'j JQ.
Afr»il:an Palms, 'I‘umnco Aroa; l‘)7l o . EE _— '

' _Tho 5()0 hectare ,’plnvntntion in a mli\;m‘f-:xi.'r.é«! palm 0il plantation
“in (‘blombiL .. The statintical Anvppc‘nd.ix Cuhows that fpln'nt.vn“f ions -Hrnnqo
from fifty to ru,;()OO",hcctnrn;x.' '

A 500 hm'tnn\ plnntation in( \\ldf“- 1 he major h\vv- tmc‘m (‘hnrnra

tnristh s ot plantntion (ultivntinn, but does not 1n(,-lud«" .1ll the infra-

structure. For example invmttmvn} (‘(mt.ﬂ ()f “voads, extgaction. {s]nnl N,
Coe : : .

bufldings hhd'véhi‘clpn are included;  excluded are cost S of '.‘i(".l(')()lvﬂ and

hc’mpi.tn.l:x'. » .l.n,(‘oloml):in only the lldrq‘vnt»pl—nntnt ione; nrv',h‘thly

obliged to 'prgx ide. educational and medical facilities. ‘
Plant ing on a S00 hectare plantat fon is assumed to be :ﬁtnqurvd;
In year one 100 hectares are ‘plam,od, ‘in ‘year two 200, and in yc‘nr
< ' . i -

three 200, This is m()'rv realistic than n:zei(nninq that all 500 hectares

are planted in year one. -  The cost®and revenue schedules are complicated

.
«

by the stagqgerad planting, but it is unrealistic to (‘x;x;('rt a . new vpl(m—'

tation to clear 500 hectares in one year.

--&’. N

4.1. Depreciable capital outlays

. .o S
4.1). Buildings C o A /

.
»

There are nix‘vroni‘d(‘ntvinl l\ﬁildinqs, an office huildi‘nq', a plan‘(‘
buivl‘ding, 'a,qarn'ge, ’and an office fér stores. Thm'.r t’nt"a‘l cost ‘i:; Col.
©$1,000,000. o - . |
4..,1'.2. Fquipment,

Fquipment includes agricultural machinery,; vehicles, electrical
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Th¢ extraltion plant has 2 Laparity prr hour nf (hree (onﬂ of‘ ,f,;
'bunchés; It iﬂ domcstically produ(ed Hf:3i73wiﬁuﬂ'?'“

’l ‘

34.};§;- Repln(omont porind

- ~

.Qw1nq<tb;rjqﬁdﬁdépfgbiafjdn;hliéﬁaﬁbéh.Coihmﬁid~dﬁly*all6w§ i{ﬁeth
9 dipfohinﬁibﬁ,; Ak(ﬂrdanly buildlnqn nro ahnumvd tn ha roplﬂred vvery L

twrniy yrarn, oqu;pment tpn yaarq ; 4' o S e o 1 e ;-,- e
i"".,‘- X "»' T E

°The’ ontlrv «apita) outlnf of thv plantntion is. qhown 1n Tahlc A ;.*V"

TAlYL fosts Arﬂ net 0! duty

) ‘f e .v‘. ; 13. ,_,w SR - S ‘v  ::,  o
4.2, hstahlishment (oqt p@r he<tarn
. Table A : IX rstahllqhmont CostsAper hectnrﬂ on Plantationq’?i ' o BRI

a i R r
~ S . B . . e

T T T — ' T )
Activity © . - Domestiq .Inputs ;'Importcd Input@ " Number of E :
. ) i o S o e C::Anan~days _.'f'f'

R . . -

Pre-nursery:

CSeeds (39 .y 50 0 e
Preparation. =~ . .70 T T V2
Bag-filling . . 199 0 o R 2
Maintenance S 200 . L R ’ E V4]

;Nursbry

Ha:ntenanbo» R 20 - 7 J .- 48 j 10 ° '

b .
fLand Clcarinqy -

’ Underbrushinq ,‘V'v» - 'f A0 - e : o ‘,—1Aj' ' ) '~éz
_Felling -~ "~ 600 ; S - 4
Burni,nq‘ . .v; . ,' S ‘ i . - e . - 1

quwfng o « 2,755 ‘ S e .sz?ﬁ -

—

[ S

f,

3,76 01,3270 T o28 o

g e n o g ke

-
o
b—'—-—‘—.‘“_‘— - . ‘ ~:‘._w—-'

. AR SN
4
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Table A : XIT

S

" Harvest costs per hectdre per year |

-

“ 194

v

;Yoa;'-,Yield”of'toha;I' Material |
S . buncheﬁ/hactafé: costs

i
B » N . .r o )
4 "/ 5 . 53,65
| 6 7 S TUS Y R
S D T § . 107.01
SV SN 4 137.22
’ R Ly " e AH4 68 :
S BT 174
g N0 19 185,87
© Table l\ o XIt1. .
Plant costs
, i .-

Yéar VYield of tons
hunches

Man-days per

" ton-bunch -

Unit cost per

t‘on‘ bunch
‘materials

’I"o_tal‘ cost

-

Total number|.

of ?uto_rinlei of man-days’

I“)'0()

1,700

3,500 -

5,000

6,600 .

LN
7,860
H, 700

9,300

9,500
9,500

2.4
2.0
1.6

C0.R
0.8
0.8
0.8 -
0.8

0.8

160
140
'Lio,j
100
8O
" 70
70
70
70

. ’70

R0, 000"
.123,606
,hio,ood
500,000 .

hzé,dno‘

>54() , 000

609,000,

651,000
665,000
665,000

i;zoo
',§,400>
v(ﬁiﬂﬂﬂ,;. e
6,000 -,
js,zun o
6.240. .
6,060
7,440
7,600

7 ’ (\00 .

ﬁ.‘»t,
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4IS. skilled personnel . N

. -
' .

: Thejskil}ed personnel are technié@l éersonnel¢ the administrative

/ -

pégsonnﬁ} and surveyors.

T '.'Techhtégl Assistance. - 3 ) v

.Technical assistance costs CoIv$2$0'per‘hectare per annum.  In ,

‘ K . : ' o | :
location and seedlings. ' i B L
4.5.1. Administrative personnel ' o , , -

These aré the administrative staff and are permanent émployeés,/
~N _ . : ‘ , . .
In 1971 salaries their cost is.Col $466,500 a year. The cost is assumed

"to increase as follows: 1/4 in year - 1, 1/2 in year 1, 3/4 in year 2,
7/8 in year 3 and the total $466,500 in year 4. The cost of their

r

materials increases $45,000 in year -1 to $60,000 in year 3. ,It'rémains’

- at $60,000 for the remainder of the-plantation's economic, lifé,

4.5.2. Surveyor costs

: S\'xrve),'ing costs a‘re‘ Col $100,000 in ye\ar -1.




S,"Receipts schedule
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.

-

~

Yieids per»hectareroﬁ.pi&ntations,iigl1deﬁtiéd1 to those on

family farms.

The revehuev5chéduie.is different

~

M

~for two reasons. Firstly, the

per ton of oil,is the world pfice per,t$§7insteéd 6f 67.1 per Ceht

‘of t e-worldkpridﬁ.f Secondly,vplahtations extract balm kernels in

«

;adé*t&onvtaHpa&m"otT*“‘Th@”@!ttﬁttfﬁﬁffﬂfﬁg“i?ﬁ°$§“foIIoﬁ%;”

jSﬁ’per

cent extractioh of palm oil from bunches, .and a 4.5 per cent é&trqctidn'

rate of kernels from bunches.

. Table A : XIV

’

L)

]

Yield and Revenue Schedile for the Plantation

Year N“mbéf of fpns/bunchesirons/oil Tons/kernei RéVenpe/yﬁévenue/ TO?AL REVENUE
hectares a year © | a year a year oil US S$!kernels - COL.S
producing . % ‘ o | 9§'$.
4 100 500 ,; 100 22.5 16,000 75,285' 404,021
'S 300 1,700 -+ 340 . 76.5 | 54,400 11,169 | 1,373,671
6 500 3,500 " 700 157.5 115[000 22,995 2,828,145
7 500 5,000 1,000~  225.0 |160,000 |32,850 A 4,040,208
'é 500 6,600 1,320 297.0 211,200 | 43,362 15,333,074v
9 500 7,800 ; 1,560 351.0 249,600 51,246 | 6,302,724
| 10 500 . 8,700 1,740 391.5  |278,400 '57,159 7,029,961
1 500 9,300 1,860 418.5 297,600 61,101 7,514;786
;- 12 500 . 9,500 1,900 . 427.5 t304,ooo_ 62,415 é 7,676,394
13 500. ' 9,500 1,900 427.5  |304,000 62,415 i 7,676,394
-30 s00 | 9,500 1,900 | 427.5 {304,000 62,415 | 7,676,394
| | L i o
; -




Table

Total Cost of Plantationg

A : XV

Yearj:

Exchange

- —7
ror.iqnyhskillod Domestid
PbxdognclyVInputsr

4

TOTAL COST (100 pesos)

22
pesos

| pesos

3 26
:po.os'

22
pesas’

'
-

324,939
293,25

634,634
464'36¢

: !
566.327i

1,229.367
T

I TRV Y NP O yL

10

‘| 323,850

127,654 424,876

796,505
157,047
211,446 %sé;;soo
267,648 | 591,500
323,850 591,500/ °
‘323,850 ;591,500
32,850 ' 591,500
569,984
476)684
326,064
944,346 | 591 500
323,850 591 500
323,850 1591 500
323,850 | 591,500
323,850 59i;soo
591, 500

508,189

591 500

591,3%00|

'591,500]

591 500)1,025,602 1,484, 009

914,555 .
3,618,612
338,115

620,700
. 679,800]
738,000
619, 22f‘ 889, 200
725, 815 972,000
821,390 1 087,200
1,068,358 1 134,000
898,134 1; 333 600
985,115 1,410,400
1, ooe 856 1,461,600

1,023,143 1,484,000
1,050,975 1,632,400
1,029, 975'1 632,400
1,042,475 1 632,400
1,029, 975 1 632,400
1,033,975,1,6;2,400

123,850,

569,984
476,684
326,084
944, 346
323,850

{323,850

591,500
591,500
591,500
591,500
$91; 500
591,500
591,500

1,033,975

1,049,102

1,422,602
1,122,602

1,473,143
1,050,975
1,029,975

1,780,800
1,780,800
1,780,800
1,780,800
17,780,800
'1.966,300
1,966,300

|

323,850
323,850
323,850
323,850
569,984

591,500
591,500
591, 500
591,500
591, 500

i

1,033,975 1,966,300

1.042,475i1.9663300
1,029,975 1,966,300

1,033,975 2,151,800
1,049,102 2,151,800

A

500, 200

535,600
513,000
642,200
759, 200
765,200
800, 280
866,840
916,760
950 040
964,900
964,600
964,600
964,600

964,600

964,600
964,600
964,600
964,600.
964,600
964,600
954,600
964,600
964,600
964,600
964,600
964,600
964,600

964,600

i

"'543,400
‘642,400

816,200

95,600

431,000}

453,200
451,000

664,400
677,160
733,‘80
775,720
803,880

2,087.8
5,603.1

1,656.7,1,634.

1,967.3

1,824.7/1,619.7
2, 311.& 2,064 4

2,557. o~2 344.2
2,823, Q 2, 521 9
3,117,7i2,7ea.o

.

3.147.12,680.3
3,557.0;3,063.4
3,536.0]3,025.1

1,621.9%

1,898.1

5,458.9) 5,376.5

1,537.7

1,965.6

2,327.4
2,401.1
2,660.9

2,547.0
2,922.3

2,878.9

816,200:3,424.2:2,904.8;2,756.4

816,200
816,200
816,200
816,200
816,200
816,200
816,200

816,200
816,200
816,200
816,200
816,200
816,200
816,200
816,200
816,200
816,200

3,57.7

4,271.6

4,789.8
R

4,043.0,3,523.6
3.590.7'2.930.9
3,577.7!2,909.9
3.590.3 2,92204
2,909.9
2,913.9
2,909.9
3,175.2
3,455.4
3,004.8
3,973.6
2,930.9
2,909.9

1,581.7
3,730.1
3,991.4

3,821.0

3,932.6
3,911.6

3,375.2.

2,782.5
2,761.5
2,774.0
2,761.5
2,765.5

2,765.5

3,026.8
3,307.0
2,856.4

3,825.2

2,782.5
2,761.5

3,924.1
3,911.6
3,915.6

4,101.1

4,362.4

2,922.4
2,909.9
2,913.9
2,913.9
3,175.2

2,774.0
2,761.5

2,765.5

2,765.5°

3,026.8




Table A 1 XVI . /

" Total Cost of Family Farms -

198

- | roreign| sxilied |Domestic | 1A ey 100 Peses)
) ) mw- Povrtonmlv Inputs . pasos pc-oa pescs | pesos | pesos | pesos-
-1 - | 1,000 , ¥ rgi.Aadu SAE 0 i araes 7 f Qug N 3
1{ 4,615 | 1,000 | 25,258 | 30,360 23,920| 20,240 €1.2| sd.8| . s1af
2| 2,352 | 1,500 7] 1,630 |18,480] 14,560{12,320| 24.0| 20.0| 17.8
3| 3,667 | 2,000 | 2,080 | 17,490{ 13,780 11,660 | 25.2| 21.5| 19.4
- &| 3,667 2,500 | 2,230 |22,680( 16,380 13,860 | 31.1| 24.8| 22.3
s| 6,477 | 2,500 2,080 | 28,080 20,280 17,060 | 39.1 | 3:1.3| 28:2
6| 6,41 2,500 2,080 | 31,680 22,880 [ 19,360 | 42.7 | 33.3| 0.4
7| 6,417 | 2,50 | 2,080 | 37,080( 26,780 | 22,660 48.1| 37.8) 337
8| 6,477 | 2,50 | 2,080 |42,120|30,420 (25,740 53.2 as| s
9| €,477 2,500 |° 2,080 | 46,800 | 30,420 (25,740 | 57.9 | 41.5| 36.8
’Alo 6.477 | 2,500 2,080 | 46,800 | 30,420 | 25.740 | S$7.9 | 41.5| 936.8
11| 6,477 2,500 2,080 | 46,800 | 30,420 | 25,740 | 57.9 | 41.5| 36.8
HC IS LoG | w0800 ) 30,420 | 35,740 | - 57.5 | 3.5 6.8
13 6,477 2,500 2,080 | 46,800 | 30,420 | 25,740 | $7.9 | 41.5| 6.8
14| 6,477 | 2,500 2,080 | 51,480 ] 30,420 | 25,740 | 62.5 | 41.5| 136.8
15| 6,477 | “2,500 2,080 | 51,480 30,420]25,740 | 62.5| 41.5| 136.8
116 | 6,477 2,500 2,080 | 51,480 30,420 [ 25,740 | 62.5 | 41.5| 36.8
T 17| 6,477 2,500 2,080 | 51,480 30,420 | 25,740 | 62.5 | 41.5|  36.8
'\"/ﬂﬁ\\\\ 18| 6,477 | 2,500 | 2,080 | 51,480/ 30,420 25,740 | 2.5 a1.5| 16.8
N1 6,477 2,500 | 2,080 | s6,260|3c.420 |25,740 | €7.2| ar.5| 36.8
' 20| 6,477 2,500 2,080 | 56,160 30,420 [ 25,740 | 67:2.| 4a1.5| 36.8 |
| e,am 2,500 2,080 | 56,160| 30,420 | 25,740 | 67.2 | 41.5| 136.8
22| 6,477 | 2,500.| 2,080 | 56,160| 30,420 |25,740 | 67.2 | a1.5| 36.8
23| 6,477 [ 2,500 2,080 | 56,160 | 30,420 | 25,740 | €7.2 | 41.5| 36.8
24| 6,477 | 2,500 2,080 | 62,010 30,420 [ 25,740 | 73.1°| 41.5|. 36.8
2% '6,477 | 2,500 2,080 62,010 | 30,420 | 25,740 . 36.8
26| 6,417 | 2,500 | 2,080 | 62,010/ 30,420 | 25,740 - 6.8
27| 6,477 2,500 2,080 | 62,010] 30,420 | 25,740 36.8
28| 6,477 | 2,500 2,080 | 62,010 | 30,420 | 25,740 3.8
129 6,am 2,500 2,080 | 67,860 30,420 | 25,740 | 36.8
30| 6,477 | 2,500 | 2,080 | 67,860 30,420 | 25,740 fi '36.8




Table A : XVII

199

Plantation Rate of Return when the Shadow Wage is )) pesas '

Labour ‘.-Other '~ |° Total : Net [ D.F, Present | D.F. Present

costs’[. ' costs. an'.t: ' Savenue IIS\\" QQvoifh 100 |, yorth .

-1 130,800 | 1,525,900 1,656.7 -1,656.7 | .870 | <1,442.2 | .909 %-1,505.9

1 367,200 | 1, - R38R 22,3542 L2564 nl 2008 L6 v
T2 620,700 | 1,467,085| 2,087.8 -2,087.8 | .658 | -1,373.8 |..751 |-1,567.9
3| - 679,800 | 4,923,306 5,603.1. | -5,603.1| .572| -3,205.0| .683 | -3,826.9
4 738,000 | 1,086,662 1,824.7 | ~1,420.7°| .497 -706.1.] .621 | "-882.3
5 889,200 | 1,422,167 2;311.4 ~937.7 | .432 ~405.1 | .564 | -528.9
6| 972,000 | 1,584,963 2,557.0 | ~ 271.1|.376 101.9 | .513 139.1

7| 1,087,200, 1,736,740| 2,823.9 1,216.3 | .327 397.7 ] .467 | 568.0

8 | 1,134,000 ; 1,983,708 3,117.7 12,215.4 | .284 1629.2 | .424 939.3

9 | 1,333,600 | 1,813,484 | 3,147.1 3,155.6 | .247 |  779.4'| .386 | 1,218.1
10 | 1,410,400 ' 2,146,599 3,557.0 | 13,473.0|.215 746.7 | ,350 | 1,215:6
11 | 1,461,600, 2,075,040 3,536.0, 3,978.2 | .187 743.9 | .319 | 1,269.0
12 | 1,484,000 | 1,940,186 3,424.2 4,252.2| .163| ~693.1) .290 | 1,233.1
13 | 1,484,000 | 2,558,989 | 4,043.0 3,633.4 | .141 512.31 .263 | - 955.6
14 | 1,632,400 | 1,966,325| 3,598.7 4,077.7 | .123 501.6 | .239 974.6
15 | 1,632,400 | 1,945,325| 3,577.1 4,098.7 | .107. 438.6| .218 893.5
16 | 1,632,400 | 1,957,825! 3,590.2 4,086.2 | .'093 380.0| .198 809.1
.17 1 1,632,400 | 1,945,325]| 3,577.7 4,098.7 | .081 332.0 .180 737.8

I e v €23 ann’l. v aso 1vc] 1 cer 7 ) FIRALY W BN S 15} MR A1 TR A7V .8 |
19 | 1,780,800 | 1,949,325| 3,730.1 3,946.3 | .061 1 240.7} .149 . 588.0
20 | 1,780,800 | 2,210,586 3,991.4 3,685.0 | .053 195.3 ] .135 497.5
21 | 1,780,800 | 2,490,786 4,271.6 3,404.8 | .046 |- 156.6 .123 418.8
“22 | 1,780,800 | 2,040,186 3,821.0 3,855.4 | .040. 154.2 .112 431.8
23 | 1,780,800 ; 3,008,989 4,789.8 2,886.6 | .035 '101.0 .102 | - 294.4
24 | 1,966,300 | 1,966,325 3,932.6 3,743.8 | .030 112.3] .092. | " 344.4
25 | 1,966,300 | 1,945,325| 3,911.6 -3,764.8 | .026 97.9] .084 ©316.2
26 | 1,966,300 | 1,957,825| 3,924.1 3,752.3 | .023 86.3( .076 285.2
27 | 1,966,300 | 1,945,325| 3,911.6 3,764.8 | ,020 75.21 .069 259.8°
28| 1,966,300 | 1,949,325 3,915.6 3,760.8 | .017 63.9]| .063 | ' 236.9
29 | 2,151,800 | 1,949,325| 4,101.1 | 3,775.3{.015 53.6{ .057 '203.8
30 | 2,151,800.; 2,210,586 4,362.4 - ;. 3,314.0 [.013 | , 43.1{ .052 172.3
' _ | , o . ,
At 108 = + 5,416.9 -
At 15% = - 1,188.9 - ;

5,416.9

By interpolation 10 +.5 (—-’—-—-) - 10 + 4.1

6,605.8

- 148 = ‘Intcrn;'l RAte of Return on Plantation.
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Faniix Farm'Rate'of Return iheﬁ the Shﬁdow”wage is 33 pesos

- Labour | . Other Total ‘Net " D.F. | Present Worth
aosts “costs costs | Revenue| 108 | (100 pesos)
~er—S76I0 T 4,860 |  10.5 [ -10.5 7 .909 ~9.5 "
1 30,360 . 30,873 61.2 -61.2 | .826 - 50.6
2 18,480 | 5,482 24.0 -24.0 .751 -18.0
3 17,490 | 7,747 25.2 | -25.2 .683 -17.2
4 | 22,680 8,397 31.1 -8.4 .621 ~5.2
5 | 28,080 11,057 39.1 | =7.3 .564 | ~4.1
& | 31,680 11,057 . 42.7 7.3 10513 | 3.7
7 | 37,080 ;| 11,057 48.1 '15.5 .467 7.2
8 42,130 - 11,057 53.2 19.4 | 424~ . 8.2
a | "46,800 | 11,057 57.9 23.8 .386 9.2
10 46,800 = 11,057 57.9 28.4 | .350 9.9
11 46,800 '- 11,057 57.9 28.4 .319 ¢ 9.1
12 | 46,800 , 11,057 57.9 28.4 .290 8.2
13 46,800 ' 11,057 57.9 . 28.4 .263 ‘7.5
14 51,480 : 11,057 62.5 23.8 .239 5.7
15 51,480 |, 11,057 62.5 '23.8 .218 © 5.2
16 51,480 | 11,057 62.5 23.8 .198 4.7.
17 | 51,480 |‘ 11,057 62.5 23.8 .180 4.3
18| 51,480 | 11,057 62.5 23.8 | .164 3.9
19 56,160 ‘ 11,057 67.2 19.1 149 2.8
20 56,160 ; 11,057 . 67.2 19.1 .135 2.6
21 56,160 { 11,057 . 67.2 19.1 | .123 2.3
22 | 56,160 | 11,057 67.2 ©19.1 | .112 2.1
23 | 56,160 | 11,057 67.2 19.1 .102 1.9
24 62,010 | 11,057 73.1 13.2 .092 1.2
25 | 62,010 { 11,057 73.1 13.2 | .084 1.1
26 | 62,010 11,057 73.1 13.2 .076 1.0
27 |- 62,010 11,057 73.1 13.2 | .069 0.9
28 62,010 i 11,057 73.1 13.2 | .063 | 0.8
29 67,860 | - 11,057 78.9 7.4 | .057 | 0.4
30 | 67,860, . 11,057 78.9 7.4 | .052 ! 0.4
B ' ! .
‘At 10%- - 0.3
108 = Internal Rate of Return on

Family Farm

o




. Table A : XIX

‘201

' Plu’nt-ti‘or; Fate of Return when thi Shadow Hlaqc is 22_pe-oi .

Labour Other, D'.r.] " Predent DLI‘\.I Present
', costs costs . 200 -worth | 158 | worth |
1100 pesos wfpem
-1 95,600 | 1,525,900/ 1,621.5 -1,621,.5 1 .83} 2 AS0. 7 L w870 by lde B
e Y7381, %00 | 1,987,003, 2,248.6| -2,248.6 | .694 | 1,560.5| .756| 1,699.9
2| 431,000 | 1,467,085] 1,898.1| -1,898.1 | .579 | ' 1,099.0| .658| 1,249.0
3| 453,200 | 4,923,306] 5,376.5| -5,376.5 | .482 | 2,591.5{ .572! 3,075.4
4| 451,000 ] 1,086,662| 1,537.7] -1,133.7 | .402 455.8 | .497| 563.4
'S | 543,400 | 1,422,167| 1,965.6" -591.9 | _.33% 198.3] .432 255.7
6] 642,400 ! 1,584,963 2,227.4 600.7 .279 .167.6| .376 | - 225.9
7| 64,400 | 1,736,740} 2,401.1] 1,639.1 .233 381.9 | .327{  536.0
‘8| 677,160 | 1,983.708} 2,660.9| 2,672.2 .194 S18.4 | .284 758.9
9| 733,480 | 1,813,484} 2,547.0| 3,755.7 | .162 608.4 | .247] 927.7
10| 775,720 | 2,146,599| 2,922.3| 4,107.7 .135 554.51 .215| 883.2
11| 803,880 ! 2,075,040| 2,878.9 4,635.9 .112 . 519.2( .187 866,9
12| 816,200 | 1,940,186/ 2,756.4| 4,920.0 .093 457.6{ .163 802:.6L
13| 816,200 2,558,909' 3,375.2{ 4,301.2 .078 335.5] .14 606.5"
14 | 816,200 | 1,966,325 '2,782.5, 4,893.9 | ' .065 318.1} .123 602.0
15 | 816,200 | 1,945,325| 2,761.5| 4,914.9 |. .054 265.4| .107|.  526.0
16 | 816,200 | 1,957,825| 2,774.0! 4,902.4 . 045 220.6} .093 455.9
] 171 A& OON | 1 .QAR IR Y TR} .1 4 o114 O e | 176 /' QOR) 1an i |
18 ' 816,200 | 1,949,325| 2,765.5! 4,910.9 .031 152.2| .07 343.8
19 | 816,200 | 1,949,325 2,765.5; 4,910.9 .026 ©127.7| .061 299.6
.20 ’ 816,200 | 2,210,586 3,026.8! 4,649.6 .022 102.3 ] .053 246.4
21 | 816,200 | 2,490,786 3,307.0! 4,369.4 | .018 78.6 | .046| - 201.0
22| 816,200 | 2,040,186 2,856.4 " 4,820.0 .015. 72.3{ .04 - 192.8
23| 816,200 | 3,008,989°3,825.2! 13,851.2 .013 $0.1|..03S 134.8 |
24 | 816,200 | ‘1,966,325, 2,782.5| 4,893.9 .010 - 48.9] [03 | 146.8
25 | 816,200 | 1,945,325| 2,761.5| 4,914.9 ..009 44:.2| (026 127.8
, 26 | 816,200 | 1,957,825 2,774.0{ 4,902.4 .007 34.3| .023 112.8
27 | 816,200 ; 1,945,325] 2,761.5| 4,914.9 . 006 29.5| .02 98.3 .
28 | 816,200 | 1,949,325, 2,765.5| 4,91".9 .00S 24.6| .017 - 83.5
29 | 816,200 | 1,949,325! 2,765.5| 4,910.9 .004 19.6| .015 73.7
30 | 816,200 | 2,210,586 3,026.8] 4,649.6 | .004 , 18.6 | .013 60.4
: | il
At 158 =+ 1,456.7
K . AT 206 - - - 1,918.9 ,
- LaseT) |05 L e

intqipolatioﬂ 15 + S (

= 17

3,375.
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Family Farm Rate of Return when the Shadow Wage is 22 pesos °

* Labour Other Total | . Net D.F. | Present| D.F.| Present |’
costs costs ‘costs evenue | 208 | rth 15¢; | _worth
: _ — 1100 miﬁmm,e:ph ,
NEC E -1 13,740 4.860 | 8.6 ~8.6 .833 | .-7.2 | .870 | -7.%
1. | 20,240 30,873 s1.1 -51.1 .694 | -35.5 | 7156 | -38.6
-2 12,320 5,462 | 17.8 -17.8 .579 -10.3 | .658 |.-11.7
3 11,660 7,747 19.4 -19.4 .482 -9.4 .572 | -11.1
4 ,| 13,860 8,397 22.3 0.4 | .402 0.2 .497 0.2
s 17,160 | 11,057 28.2 - 3.6 L3385 1.2 .432 1.6
6 19,360 11,057 30.4 19.6 .279 5.5 .376 7.4
7 22,660 11,057 33.7 | 2909 .233 7.0 .327 . 9.8
o 8 25,740- | 11,057 36.8 35.8 .194 6.9 - | .284 10.2
o 9 25,740 11,057 | 36.8 44.9 .162 7.3 .247 11.1
10 25,740 | 11,057 36.8 49.5 .13% 6.7. .215 10.6
11 25,220 11,057 36.8 49.5 | .112 5.5 .187 | 9.3
e 12 | 25,740 |. 11,057 36.8 49.5 .093 4.6 .163 | 8.1
A 13 .| -25,740 | 11,057 36.8 49.5 .078 3.9 141 7.0
14 25,740 1,057 36.8 49.5 .065 3.2 .123 6.1
15 | 25,740 11,057 '36.8 49.5 | .054 2.7 .107 5.3
16 | 25,740 11,057 36.8 |, 49.5 .045 2.2 .093 2.6
17 45, 19V 11,03/ 3o.6 . 49> | .u3ss i.¥y | .voli ‘v
18 25,740 11,057 *| - 36.8 49.5 .031 1.5 .070 | 3.s
19 25,740 11,057 36.8 49.5 - | .026 1.3 .061.° 3.0
20 | 25,740 11,057 36.8 49.5 .022 T1.1 .053 | 2.6
4 25,740 11,057 36.8 49.5 .018 0.9 .046 2.3
" 22 | 25,740 |. 11,057 36.8 ; 49.5 .015 0.7 | .040 | 2.0
.23 25,740 11,057 36.8 " 49.5 .013 0.6 | .035 1.7
24 25,740 11,057 36.8 49.5 .010 0.5 .030 1.5
25 25,740 - .36.8 49.5 .005 0.4 .026 1.3
. 26 25,740 ©136.8 49.5 .007 0.3 | .023 1.1 .
27| 25,740 ' 36.8 49.5 .006 0.3 | .020.| 1.0
28 25,740 11,057 36.8 49.5 +.005 .02 | .017 0.8
29 25,740 11,057 36.8 49.5 .004 0.2 .015 0.7 .
30 25'7‘ﬁf€ 11,057 6.8 49.5 .004 0.2 <013 | 0.6
Y < :
At 158 = 4+ 48.5
200 = + 4.6 .

At

>

208

R e



Table A @ XXI . - ' L . -

Plantation Rate of Return when the Shadow Npge is 26 pesos

.| Labour Other Total Net. [ D.P. | Present. | D.F. | Present’
5 ' # costs |  costs LQﬁo"t. ' & venue | 158 lonrt_l‘n 200 ‘ Irth .
— == T_1T | 108,400 1,525,900 | 1,634.3-| -1,634.3 | -870 | -f,421.8] 833 | -1,361.4
1 300,000 | 1,987,002 | 2,287.0.! -2,287.0  .756 | -1,729.0| .694 | -1,587.2
2 300,200 . 1,467,085 | 1,967.3 | -1,967.3| .658 | -1,294.5| .579 | -1,139.1
3 $35,600 ' 4,923,306 | 5,456.9 | -5,458.9 .572| -3,122.5| .482 | -2,631.2
4 $33,000 |.1,086,662 | 1,619.7 | -1,215.7 | .497 ~604.2| .402 -488.7"
s 642,200 1,422,167 | 2,064.4 -690.7 | .432 -298.4! 335 | © -231.4
6 759,200 ' 1,584,963 | 2,344.2 483.9).376 | . 181.9] .279 "135.0°
7 785,200 * 1,736,740 | 2,521.9 | 1,518.3 | .327 . 496.5] .23) 353.8
8 800,280 1,983,708 ' 2,784.0 | 2,549.1|.284 |  723.9| .194 494.5
9 ‘866,840 | 1,811,484 ' 2,680.)3 3,622.4 | .247 894.7( .162. 586.8
10 916,760 . 2,146,599 i 13,063.4 3,966.6 | .215 | 852.8( .134 ‘ 531.5 |-
11 950,040 | 2,075,040 | 3,025.1 4,489.7 | .187 839.6 | .112 ‘\M:gg,a‘”"’i
12 964,600 | 1,940,186 | 2,904.8 | 4,771.6 | .163 777.8 | .09 3.8
13 964,600 | 2,558,989 ; 3,523.5 | 4,152.8 | .141 585.5| .078 .323.9
14 964,600 | 1,966,325 l 2,930.9 4,745.5 {-.123 | - 583.7| .06S 308.5
15 | 964,600 ) 1,945,325 | 2,9C9.9 ! 4,766.5 | .107 $10,0 | .054 | ~ 257.4
40 ) FO%, 0wV AeDI1,04D I 4dgVdd.N l Q,'l)Q.VU PRV 5 I ) +%a.d «UN D &4
17 - | 964,600 1,945,325 , 2,909.9 | 4,766.5|.081 | . 386.1| .038 181.1
18 964,600 ' 1,949,325 - 2,913.9 4,762.5 | .07 | © 333.4| 0N} 147.6
19 964,600 | 1,945,325 | 2,909.9 4,766.5 | .06} 290.8 | .026 123.9
20 964,600 | 2,210,586 | 3,175.2 | 4,501.2 | .053 238.6| .022] - 99.0
21 964,600 | 2,490,786 | 3,455.4 '] 4,221.0 | .046 | 194.2 | .018 76.0
22 964,600 | 2,040,186 | 3,004.8 4,671.6 | .04 186.8| .015 70.1
23 964,600 | 3,008,989 | 3,973.6 | 3,70%.8 | .D35 129.6 | .013 48.1
24 .| 964,600 1,966,325 | 2,930.9 | 4,745.5].03 142.4 ] .010 47.5 |
25 964,600 | 1,945,325 | 2,909.9 4,766.5 | .025 123.9 | .009 42.9
26 964,600 | 1,957,825 | 2,922.4 4,754.0 | .023 109.3 | .007 33.3
27 | - 964,600 ' 1,945,325 | 2,909.9 4,766.5 | .02 95.3{ .006 28.6
] 28 - 964,600 | 1,949,325 | 2,913.9 4,762.5].017| . 81.0} .00S 23.8 |
29 964,600 | 1,949,325 | 2,913.9 [T 4,762.5 | .015 71.4] .004 191 |
, 30 964,600W 2,210,586 | 3,175.2 4,501.2 [.013| .  S8.5]| .0047 18.0
At 158 = 4+ 859.4. ,
CAL 208 - - 2,328.1 ’
Tt \

o - | | 859.4). e
. 4 htomlntlon | 15 + .5'(}.187.5) - 1S + 1.3%

- 16\ 
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Table A : XXII

20‘

 Family Farm Rate of Return when the Shadow Nage is 26 pesos

19%

s

Labour Other, Total - Net ‘D.F. | Present] Present
costs - costs costs | - Revenue | 158 oxth, T -
— e pesos |
-1 4,420°| 4,860 | 9.3 | . -9.3 .| .870 -8.1 .833 | -7.7
1 23,920 | 30,873 54.8 -54.8 .756 | -41.4 .694' | -38.0
2 14,560 5,482 20.0 -20.0. |..658 | -13.2 .579 | -11.6
3| 13,780 | 7,747 | 21.5 -21.5 .572 -12.3 | .482 | -10.4
4| 16,380 [-7. 8,397 | < 24.8 2.1 .497 -1.0 .402 -0.8
s 20,280 11,057 31.3 -0:5 | .432 ° 0.2 .335 0.2
6 | 22,880 | 11,057 | " 33.9 16.1 | .376 6.1 | 2719 | -4,5
7{ 26,780 11,057 37.8 25.8 | .327 8.4 .233 6.0
.8 30,420 11,057 41.5 3.1 .284 8.8 .194 6.0
9 30,420 11,057 41.5 | - 40.2 .247 9.9 | .162 615
'30,420 11,057 41.5 4.8 | .215 9.6 .135 | 6.0
30,420 11,057 41.5 | ~™44.8 .17 8.4 .112 5.0
30,420 11,057 41.5 4.8 .1 .163 7.3 | .093 4.2
30,420 11,057 41.5 -~ 44.8 .141 . 6.3 | .078 1.5
30,420 | 11,057 | , 41.5 -44.8 .123 5.5 .065 2.9
30, 420 11,057 | a1.5. 4.8 .107 4.8 | .054 2.4
30,420 | 11,057 -41.5 44.8 .081° 1.6 .038 1.7
30,420 | 11,057 .| 41.5 44.8 .07 © 3.1 .031 1.4
30,420 | 11,057 41.5 44.8 | .061 © 2.7 .026 | 1.2
30,420 }1,057 | - 41.5 . 44.8 .053 2.4 .022 1.0"
30,420 11,057 41.5 © 44.8 .046 2.1 .018 0.8
30,420 11,057 4le5 . 44.8 .04 1.8 .015 0.7
30,420 | 11,057 41.5 44.8 .035 1.6 .013 £ 0.6,
30,420 | . 11,057 41.5 44.8 .03 1.3 .o10 0.4
25 | 30,420 [ 11,057 41.5 44.8 .026 1.2 .009 | 0.4
26.|7 30,420 11,057 | .41.5 [ 4e.8 .023 1.0 .007 0.3
- 30,420 | 11,057 41.5 . 4.8 | .02 0.9 | .006 0.3
©28-[ 30,420 | 11,057 41.5 4.8 | .017 0.8 | .00s 0.2
29 | 30,420 { "11,057 4.5 | 44.8 .015 0.7 | .004 0.2
30, | 30,420 | 11,057 41.5 44.8 | .013 0.6 | .004 0.2
Y
_Pamily Farm
© At 15w fm +27.3
At 208 - - .9.9
‘ : . f27.3
By interpolation 15 + 'S (%773) 15 + 3.6



~ ‘rable A 1’ XXIII-

< 08

«

' !ﬁtornnl Foreign txchhngo ﬁuto>o!4913ntdtion Rog}an'(iOO) pesos

’

oz - Cmt| D.F. Present | Total Domestic Costs| D.F.| -Present Worth.
D 31 worth | SWR =33} SWR = 22 | 118 | SWR = 33] SWR = 22
-1 | -6¥.6 | .901 | -s7r.8 | {,022.1 986.9 |.901° 920.9 | '889.2
- 1 -464.4 | .812 =377.1,.1.1.8689.8 ,;;.13‘.1;,r,axz,ﬁﬁ;,gaa.;j_;1+415,a"j
R -2 [ -127.7 [ .73 -93.3| 41,960.1°| 1,770.4 .73 1,432.8 | 1,294.2 |
3| -796.5 | .659 -524.9 | 4,806.6 | 4,580.0 |.659 | 3,167.5 | 3,018.2
4| 247.0 | .593 146.5| 1,667.6 | 1,380.6 |.59) 988.9 818.7
.5 | 1,162.2 | .535 621.8 | 2,099.9 | 1,754.1 |.535 | 1,123.4 9318.4
6 | 2,560.5 | .482 1,234.2| 2,269.3 | 1,959.8 |.482 | 1,103.4°| 944.6
.7 ].3,716.4| 434 [ 1,612.9| 2,500.1 | 2,077.3 |.434 | 1,085.0 901.5
8 | 5,009.2 i .391 | 1,9%8.6| 2,793.9 | 2,337.0 {.391 | 1,092.4 913.8
9| 5,978.9 | .352 | 2,104.6| 2,823.2°| 2,223.1 |.3%52 993.8 782.5
10 | 6,460.0 | .317 I 2,047.8 | 2,987.0 | 2,352.3 [.317 946.9 |  745.7
11 | 7,038.1 |..286 | 2,012.9| 3,060.0 | 2,402.2 [.286 |' 875.2 - 687.0
12 | 7,350.3 | .258 1,896.4 | 3,098.1 | 2,430.3 [.258 799.3 627.0
13 | 6,732.0 | .232 1,561.8 1 3,098.6 | 2,430.8 |.232 718.9 [, s63.9-
14 | 7,352.5 | .209 1,536.7 | 3,274.9 | 2,458.7 |.209 | 6B4.S 513.8
15 | 7,352.5 : .188 | 1,382.3| .3,253.9 | 2,437.7 |.188 611.8 458.3
16 | 7,352.5 | .170 1,249.9 | 3,266.4 | 2,450.2 |.170 555.3 416.5 .
17 | 7,352.5 | .1%3 1,124.9 | 3,253.9 | 2.437.7 |.153 497.8 -373.0
| s~ BRLAN I van vonve o« 3,%€% A 2 440 130 | A40 & 317N
19 | 7,352.5 | .124 911.7 | 3,443.4 | 2,441.7 |.124 427.0 302.8
20| 7,106.4 | .112 795.9 | 3,458.5 | 2,456.8 [.112 387.4 275.2
21 | 7,199.7 | .101 727.2 | 3,832.0 | 2,830.3 (%101 387.0 .285.9
22 | '7,350.3 | .091 . 668.9 | 3,532.0 | 2,530.3 |[.091 321.4 230.3
23 | 6,732.0 | .082 552.0-| 3,882.5 | 2,880.8 |.082 | . 318.4 ©236.2
24 | 7,352.5 | .074 544.1 | 3,645.9 | 2,458.7 |.074 269.8 181,9
2% | 7,352.5 | .066 485.3 | 3,624.9 | 2,437.7 . |.066 |  239.2 160.9
26 | 7,352.5 | .060 441.2 | 3,637.4 | 2,450.2 |.060 218.2 147.0
27 | 7,352.5 | .054 © 397.0{ 3,628.9 | 2,437.7 |.054 "196.0 131.6
e 28 | 7,352.5 | .048 1 352.9 | 3,628.9 | 2,441.7 |.048 174.2 117.2
' 29 | 7,352.5 | .044 323.5 | 3,851.5 |.2,441.7 |.044 169.5 107.4
30 { 7,106.4 | .039 277.1 | 3,866.6 | 2,456.8 |.039 150.8 95.8

-

v

Internal Foreign Exchange Rate

.Aat’ 3] pesos a -nn—diy ' - -

‘ at 22 piso- a man-day

" Us

us

¢

Present Worth of Domestic Cost

J Present Worth of Net Foreign Exchange .

. Saving
22,840.8 o v :
26,415.6 o ' .
. 22,840.8 - 18.1
$1,260.9 - T
18,944.3 - 15.0

$1,260.9



f‘bl.’ A : XXIV

»

Internal roréigp Exchange Rate of Family Farm Reg}mcs (100) pesoi

ZT - Cmt | D.F. |Present | ° 1 4 D.F. | Present Worth ‘
118 worth |SWR = 33 |[SWR = 22 | 11% | SWR = 33 SWR = 22"
~ =1 EE e S T 10.5 8.6 |.901 9.5 7.7
1 -4.6 [.812 | -3.7 56.6 46.5 .812 46.0 - 37.8
2] -2.4 |.m -1.8 21.6 155 - |.731 | 15.8 11.3
- 3 -3.7 .659 -2.4 21.6 15.7 .659 14.2 10.3
4 19.1 593 11.3 27.4 18.6 .493 16.2 11.0
5 25.3 .%35 13.5 32.7- 21.7 © | .535 17.5 - 11.6
6. 43.5 .482 21.0 | 36.3 23.9 .482 178 11.5
7] s7.1 .434 24.8 41.7 27.2, | .434 18.1 11.8
8 . 66.2 239 25.9 . 46. 30.3 .391 18.3 11.8 |
9 75.2 .352 26.5 51.4 - 30.3 .352 18.1 10.7 |
‘10 '79.8 .37 25.3 S1.4 30.3 .317 16.3~ 9.6
11 79:8 .286 | 22.8 51.4 30.3 .286 14.7° | 8.7
12 79.8 .258 20.6 51.4 30.3 .258 13.3 . |° 7.8
13 79.8 .232 -18.5 51.4 ©30.3 .232 11.9 ‘ 7.0
14 79.8 .209 16.7 56.1 30.3 .209 11.7 6.3 !
15 79.8 .188 15.0 56.1 30.3 .188 10.5 ’ 5.7 [
16 79.8 | .170 11.€ 6.1 30.3 170 1 9.50 1 S.2 )
17 5.0 eilo ided T lea DU P T.L S
18 79.8 .138 11.0 © 56.1 30.3 .138 7.7 4.2
19 | 79.8 |[.124 9.9 60.7 30.3 "] .124 7.5 3.8
20 79.8 .12 8.9 60.7 30.3 112 6.8 3.4 ’
21 79.8 .101 8.1 1 60.7 30.3 .101 6.1 3.1 !
22 79.8 .091 . 7.3 60.7 30.3 .091 5.5 2.8 -
23-{  79.8 .082 - 6.5 60.7 30.3 .082: 5.0 2.5
24 79.8 .074 5.9 66.6 . 30.3 .074 4.9 2.2.
25 79.8 | .066 5.3 66.6 30.3 .066 ' 4.4 2.0
26 79.8 .| .060 4.8 66.6 30.3  |.060 i ‘4.0, 1.8
27 79.8 | .054 4.3 66.6 30.3 |.054 | 3.6 1.6
28 | 79.8° | .048 3.8 66.6 "30.3 .048 3.2 1.5
29 79.8 .044 3.5 72.4 30.3 | .044 3.2 1.3
30 79.8 .039 3.1 '72.4 30.3  {.039 2.8 1.2
Internal Exchange Rate - Col. $342,20b
. at- 33 pesos a man-day - = - Col. $352,400 - 21.6
- : : .us $16,334 —
at 22 pesos a nan-dgy - ‘Col. $211¢BQO - 13.6
’ vs $16,334 -
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. Tdble A : XXV ,
- Labour Cbéfficiehts .

Over the iife,of,eachwauthe'ténure'BYStéms the,costé are:

Plantation
Skilled Personnel _: Col $17,521,755
- Foreign Exchange ' ',1347211243
T Capital Inputs . 33,396,861
 Labour when PL = 22  : . 22,040,640
o 85,680,504
Minus Plant Costs o 128,906,440 T
- 56,774,064
‘Number of man-days (minus blant lqbdur) : 811,600'9 3,246 man-years -
- ' $17,490 per man-year
. . ) S . ' . ) - f‘\
Labour Coefficient - - : " .0.39
Famili Farm |
' Skilled Personnel : ’ Col $73,000 .
Foreign Exchange ~  : ~ 176,226
‘Capital Inputs ' ' : ‘ 87,058
Labour when PL = 22 ' : - . 713,020
. 1,049,304 .
Number - of man-days S _ : v §3i;240 = 125 manFyears
= . $8,394 per man-year
Labour Coefficient - = 0.68
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