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, 
In Colombia t w o  strategies for development have been proposed; 

J 

each calls for a different land tenure system. (Ine strategy calls for 

a land tenure.system of small-scale farms, the other for a tenure system 

. . of large-scale farms. This thesis intends to compare small-scale and 
6 

large-scale farms for their impact on development. 

In the thesis small-scale farms are assumed to be family farms, 
I 

and large-scale farms are assumed to be plantations. A land tenure 

system of family farms is compared with a tenure system-of planta~ions *. 

by a number of criteria. Thethesis shows that a tenure sys,tem of family 

, farms will not maximise all goals of development; nor will a tenure system 

. of plantations. The thesis explicitly shows which development goals are 
, 

, 

, , maximised by family farms and which by plantations. 
. . , * 

Initially the thesis demonstrates the functional relationship - 
between land tenure systems and.agricultura1 production techniques. .- 

Agricultural techniques are shown TO be determined by the-tenure systems 

and their objective functions; hence plantations will adopt different 

techniques. than,'family farms. The model used to demonstrate the relation- 
! 

ship assumes a: neoclassical product ion function end two objective func t ons. r' 
T 

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



. . .. , 

r a t i 6 s  on . p l a n t a t i & s  t h a n  on f a m i l y  farms.  P l a n t a t i o n s  w i l l  t e n d  
T 1 

0 

t o  adopt -mechaniscd t echn ' iques ,  whereas  f a m i l y  fa rms  w i l l  a d o p t  , . 
w 

. non-mechanised t e c h n i q u e s .  
. - * 

The t h e s i s  t h e n  examines t h e  macro i m p l i c a t i o n s  of  i h e  
0 

two land t e n u r e  s y s t e m s .  A t  t h e  macto l e v e l  t h e  t h e s i s  assumes . . 

t h a t  Colombia.  h a s  t h r e e  p r i n c i p a l  development  g o a l s  ; 

t h e y  a r e  maximising consumption o v e r  t i m e ,  maximis ing  

c u r r e n t  employment and maximising n e t  f o r e i g n  exchange s a v i n g .  T h e  

r a t i o n a l e  f o r  c o n c e n t r q t i n g  on  t h e s e  t h r f e  development  goals is 
. 

'-3 shown i n '  t h e  t h e s i s .  

. P l a n t a t i o n s  w i t h  t h e i r  h i g h e r  c a p i t a l  l a b o u r  ratibs a r e  

. 
,shown t o  maximise konsumption o v e r  t ime .  Family fa rms  are shown t o  

; 

maximise  c u r r e n t  Pmployment and n e t  f o r e i g n  exchange s a v i n g .  

' . 
N e i t h e r  l and  t enure '  systein maximises a l l  t h r e e  development  g o a l s ;  a 

P - hence a c o n f l i c t  a r i s e s  when Colombia h a s  more t h a n  one  d e v e l o p p e n t  
' 

. - 
g o a l  and t i m e  , h o r i z o n .  

That  a  c o n f l i c t  e x i s t s  i s . tes ted  e m p i r i c a l l y  by a cost- 

b e n e f i t  a n a l y s i s  of  f a m i l y  f a r m s  and ' p l a n t a t i o n s .  With t ech 'n ica l  

d a t a  on palm o i l  br k t l o n  i n  Colombia, t h e  above c o n c l u s i o n  is '7 
endorsed . .  The is ranked a b o J e  t h e  f a m i l y  farm vhe&he 

g o a l  is maximum o v e r  t i m e ,  and t h e  f a m i l y  farm above t h e  

p l a n t a t i o n  when t h e  development  g o a l s  are maximum c u r r e n t  employment 

. 
b 

( i v )  * 



I . 
and maximum yt f o r e i g n  exchange savings.. 

I , . 

'r F i n a l l y  t h e  p o l i c y  Impl ica t ionk  of t h e  c o n f l i c t . - a r e  

. . 
examined. S ince  n e i t h e r  t e n u r e  system maximises a l l c  t h r e e  

I 

development .goa ls  t h e  land t e n u t e  system'  w i l f  need t o  change wi th  
- T 

d i f  f e r & t  development g o a l s .   he t h e s i s  examines how t h e  land  t e n u r e  
''*. 

system ,can be changed. -The t he s i s '  c o n c e n t r a t e s  on iwo p o l i c $  v a r i a b l e s ,  
, . 

t h e  c o s t  of l abour  and t h e  c o s t  of c a p i t d l .  Adjustments i n  t h e s e  two 

. a  

b l e s  a r e  shown t o  i n f l u e n c e  t h e  r e l a t i v e  importance of fami ly  

farms and p l a n t a t  i o n s .  

r 
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1. objective and Approach 
1 

The purpose of economic development is to raise living standards. 

Improved methods of i-uniceti& in developing countries have stimulated 

1 
expectations of higher living standards. However, all too often, the 

* .  
I 

developing countries are constrained f r w  fulfilling these expectations. 

The result ma* be groving frustration. 

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

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

population growth rates of 2.2 per cent a year. In Latin herica, the 
. : 

population has- growing even f hter , at an aveSrage of 2.7 per cent 

'a year and with at least four countries erceeding 3 per cent.* This , 

L 

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

- 3  century. 

The growth rate of population tan constrain higher living ' 

standards in t w  ways. ~ i r s t l ~ ,  the population grovfh rate iay absorb 
* 

* 
increase9 in national incame. W e e ,  income head vill be prevented - 
from rising. Secondly, the pbpulation growth rate may exceed the 

fh 7 



* 

economy's a b i l i t y  t o  absorb  l abour .  The r e s u l t  w i  1 be  growing unemploy- 
c 

ment. . \  

H i s t o r i c a l l y ,  t h e  f i r s t  way h a s  been less c o n s t r a i n i n g .  The 
I 

p o p u l a t i o n  growth rate has  n o t  absorbed income i n c r e a s e s , .  and pe r  c a p i t a  

incomes have i n c  pie-rhe , . 
Q * 

been growing a t  3.2 p'erbcent a  y e a r  b u t  ou tpu t  has  been growing even 

I - f a s t e r .  Average r e a l  pe r  c a p i t a  incomes have i n c r e a s e d  by 1.7 per  c e n t  

a yea r .  
4 

L 

H w e v e r ,  n a t i o n a l  income has  no t  i n c r e a s e d  s u f f i c i e n t l y  t o  

s o l v e  t h e  second problem, l abour  a b s o r p t i o n .  Colombia's l a b o u r  f o r c e  

is growing a t ' 3 . 5  p e r  c e n t  a  yea r  and product iv icy_at  2.9 per  cen t '  a  , 

5 year .  To absorb  t h e  wing l abour  f o r c e ,  n a t i o n a l  income must i n c r e a s e  w -0 
by 6.5 pe; c e n t  a y&i'' S ince  t h i s  r a t e  has  been achieved by 'Colombia ,. 

only  i n  i s o l a t e d  yea rg ,  labour  a b s o r p t i o n  has  been i n s u f f i c i e n t  . While 

' . 
t h e  annua l  growth r a t e  of  l a b o u r  is 3 .5  per  c e n t ,  t h e  growth r a t e  of 

employment is on ly  2.2 pe r  c e n t .  The difference is t h e  growth r a t e  of 
8 

e f f e c t i v e  unemployment. I f  p r e s e n t  t r e n d s  c o n t i n u e  over  a  t h i r d  of t h e  , 
l a b o u r  f o r c e  is  p r o j e c t e d  t o  be unemployed and underemployed by 

' 6  
i 

1985. In  a b s o l u t e  numbers t h i s  is f o u r  m i l l i o n  people .  
1 

Unemployment t ends  t o  produce c o n s i d e r a b l e  haydship i n  t h e  
6 .  

deve lap ing  c o u n t r i e s .  . T h e o r e t i c a l l y ,  i f  average  per  = a i i t a  incomes a r e  
+b * 

r i s i n g ,  t h e  employed can t r a n s f e r  income t o  t h e  unemployed. I f  t h e r e  

is a  p o t e n t i a l  P a r e t o  improvement, aggrega te  l i v i n g  s t a n d a r d s  can  be  

r a i s e d  by income r e d i s t r i b u t i o n .  Hqyever , may be  
1 ' 

e t i c a l  p o s s i b i l i t y  than  a  r e t i l i t y .  The f i s c a l  machinery may 

*" a th.F 



I 
be inadequate to redistribute' income or the. goverhent pay not consider' 

redistribution to be i,n the country's Or its own interest. m e  . 

unemployed will then be Ieft with no alternative but to seek family 

. . . - 
support or 'to live, in great hardship. 

4 

To amelio-rate hardship caused by unemployment, the government 

- - caK + . . -  p i a c n r s t  priori.iy oi ion. -projects &an ge-s*elGte& - 
- 

I 

, for their ability ,to maximise' current erzployment. However, maximislng 
b .  

current employment can involve a cost in that some other' development goal . 
may have to be sacrificed. If labour absorption is inconsistent with 

output growth, for example, maximising current employment will re$uce 
/ 

the economy's ability to employ labour over time. The policy-m&ers 

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

unentployment over time. , e a 

9 
I 

The problem of conflicting goals will be illustrated in this + 

thesis. The context will be co1ombia1s land tenure systems. With the 
6 

level sf unemployment perhaps at one-quarter of the labour force and the . 

rate of unezlployment growing at 1.3 per cent a year, Colombia has high and 
* 

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

reduce current unemployment or unemployment .over time. Land tenure 
F 

systems ;ill play a critical role in t N t  decision since the land 

employment '*for aimst half the .labour force. 
J 

The principal objective of this thesis is to compare tenure . 

-3 

systems for their impact on economic development. Economic development is 

defined as a broader concept than reducing unemployment. It is defined 

by an objective fbction'uhich consists of three goals. land tenure s y s t ~  
J 



will be compared for their effect on each of these goals. The three 

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

exchange saving. Their relevance to Colombia is demonstrated. 

'Phe tenure systems .are compared theoretically and 'empirically 

for their impact on the development goals: ,S!nce the- thesis findstthat 
,.-- # - ,  - - - ., . - . -  = - *  - - -- .. -*--CI 

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

s h e  important policy iblications emerge. Any particular land tenure 

syster6 will not maxiaise all three development goals. Maximisation of 

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

depends on which goal is the maximad. If a particular land tenure syst'em 

fails to maximise the policy-maker's assumed goals,, the tenure system will' 

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

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

prices. 

Factbr price adjustments are the principal policy measures 
I 

beqguse they appeaato be the most practical in the Colombian context. 

'other measuies of changi& 

Hence land, reform, however 

' more feasible approach may 

ig'the intpntion of factor 

land'tenure systems are excluded as unfeasible. . 

desirable it may be, is.not analysed. The 

be to change tenure systems indirectly .) This 

price adjustments. . ' 
f 

c ' The point of departure in this thesis is a mod+ which compares '. 
tenure systems at the micro'level. Two tenure systems, plantations and ' * .  
family fa-, are considered. /are defined by their maximising behavi- 

I 
J 

our under competition. Plantations are assumed to maximise profits 

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



Using aeoclassical production functions, 

# techniques. - It shows 'that' techniques on 

capital-labour ratios than family farms. 

'the model compares their 

plantations tend to have 

pro+ t ion 

higher 

The micro model allows the comparison of plantations and family 

farms at the macro level., The conclusion that plantations tend to have 

higher capital-labour ratios than family farms is used to are the two 
- . . -  " - - -  - - . , . . 

'tenure systems for their 'ef iect on development. Each regime is ' examined 
T . 

for its effect on the three development goals.. Plantations &e shown to 

maximise consumption over time because of their higher capital-labour ratio. 
w 

Congrersely, family farms tend to maximise current employment and net 
9 

9 

foreign saving. ., 

1 

 he final thoaretical *section analyses the ef fect of 'factor price 

adjustments on plantat ions and family farms. -It concentrites particularly 
' 

> 
. . 

on price adjustments of capital and labour. The objective is io show hqw 
Q 

f 

tenure systems can be changed to coincide more with the government's .> , 
development goals. 

0 The theoretical conclusions of the thesis are empiricaldy &valuated. 

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

, , 

The conclusion that the three goals are inconsistent-is evaluated 
0 ' .  

Y 

by a.cost-benefit study. Plantations and faily farms are ranked by their 

internal rates' of return for the three development goals. The conclusion 
L 

-. 
. * 

i~ supported. P1antatl;on.s are ranked higher than family farms in mqimising. 

consumption dver time, iamily farms in maximising current employment. For 
' 

. '  1 

the goal of net foreign exchange saving, the ranking is- leks conclusive. , 

Either plantations or family farms can maximise net fore-ign exchange saving: 

the ranking depends on tke economy's dominant constraint. 



. 
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s A. - - The possibility of changing land tenure systems by'factor price 
w 

'adjustments is exarmined vithin the Colombian agricultural sector.' Only 
" Y 

. 8 

two factors are considered, capital and labour. The opportunities for 

changing tenure systems appear favourable. The factor markets are not 
-. 

perfectly compet'itive; hence, factor prices vary between plantations and 
8 .  

family f ~ .  Capital is cheaper and labour more expensive to plantations 
- --- w .*- - - ,  C D-  - - - - - ' , - * - ?  - . -  - - 

than to family farms. These distortions provide 'an opportunity for 
4 .  

. selective price adjustments. 
f 

C 

b 
> 

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

4 
hypot%ses gre conditions for the capital-lab~ur ratio on plantations to 

I 

. exceed that on family farms. The model does not prove conclusiveIy.'that the 
, . 

E 

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

hence increase t'he likelihood that capital-labour ratios will diverge. . 

2. Organisation of the st;dy 

2.1 The crqp 

I To fulfil kt~~objective, the thehis concentra'tes on a single crop. . 
. ,  

Plantations and f d l y '  farms are assumed to krow the same crop. The 
L 

rationale for this assumption is to exclude crop composition as an kxplana- 
* '  

tory variable'. Production techniques will differ from one crop to another; 

9 

hence, inclusion of more than one crop would have distorted the anlaysis. 
41 

I 

The objective is to show the hpact on development of two tenure systems , 
* ~ 

vhich,are identical except fbr'their maximising behaviour. 

The crop used as illustration is the Airican oil palm. In a 4 7  1 - 
number of respects it fulfil3 the cross section study. 



-. 
Of primary importance is the availability of data. Chapter Three briefly 

describ'& the introduction of the African'oil palm into' Colqmbia. Sihce 

' 
this crop is not indigenous to Colmb$a, a number of studies were made to 

see if the agronomic conditions were &itable: Given the perennial nature 

/ 
of the crop with its long gestation period and large initial outlays, other 

studies vere made to see if'the financial aspects were favourable. These 

inuer d V i 3  r h  ouiEe rdafa. 

1 

Of equal importance is the diverse pattern of cultivation. In 
'P 

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

than five hectares to mits of over 2,500 hectares.' The diversity in size 
P 

presents an ideal pattern of land tenure. Typical family farm regimes 

exist, as do units which have the characteristic features of a plantation 

regime. There are no landlord-tenant forms of landholding? only the two 
C 

.forms analysed in the thesis. 

A third advantage of the oil palm crop is that substitutability 

exists betwen factors, particularly between capital and labour. Oil 

palms can be caltivated by 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. 
w 
\ - 

In the fodrth place, palm oil is a homogeneous -crop., Quality 
f 

can be scientifically determined'and oil below standard is uncomuercial. 
4 - 

No problem of compara'bility of product between tenure regimes exists. 

Finally, a,s Chaptet 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 



, 
4 

t h i s  t h e s i s ,  t h e r e f o r e ,  a r e  n o t  wi thout  p receden t  i n  t h e  h i s t o r y  of t h e  

i n d u s t r y .  

2.2 Organ iea t ion  

sy\tems are 'compared  f o r  t h e i r  impact on t h e  t h r e e  developmknt g o a l s ,  and 

t h  A p o l i c y  measures  examined. 

d C p r e r  Three  p r e s e n t s  a  d e s c r i p t i o n  of t h e  Colombian land  

t e n u r e  sys tems,  two a g r i c u l t u r a l  s t r a t e g i e s  and t h e  palm o i l  indusery .  ' >  

Chapter Four e v a l u a t e s  t h e  l and  t e n u r e  systems by c o s t - b e n e f i t  

a n a l y s i s ,  and p rov ides  d a t a  t o  suppor t  t h e  conc lus ions  of t h e  micro model. 

*. 

Chapter  F ive  examines p o l i c y  i m p l i c a t i o n s  and o f f e r s  s u g g e s t i o n s  
0 

f o r  f u r t h e r  r e s e a r c h .  ' 

3. Review of L i t e r a t u r e  

The importance of t h e  l and  t e n u r e  system t o  developing  c o u n t r i e s  

. is w e l l  documented. The l and  t e n u r e  system w i l l  a f f e c t  t h e  r a t e  of c a p i t a l .  

8 9 
accumula t ion  rr' I t  is  t h e  main sou rce  of r u r a l  wea l th .  It. a l s o  de t e rmines  

t h e . r u r a 1  d i s t r i b u t i o n  of income; i f  l apd  is  unequal ly  d i v i d e d  among t h e .  , 

1 0  
p o p u l a t i o n ,  income d i s t r i b u t i o n  w i l l  be  skewed. Hence, t h e  t e n u r e  system 

is a t  t h e  c o r e  of r u r a l  i i v i n g  s t a n d a r d s :  where t h e  t e n u r e  system is-.  

onerous  t o  t h e  m a j o r i t y  of peop le ,  as i n  Colombia, l $ v i n g  s t a n d a r d s  s u f f e r .  
1 '1 



The inequalities may result in social instability. 
12 

In spite ofatheir importance,land tdnure systems have rjxeived . 
only-cursory social evaluation. There have been only a fkw studies 

c~mpar ing the effect of tenure systems an any "one devdopment goal ;- there 

, have been no studies comparirig their- effect on seve,ral goals. The &dies 
- "  

3 
T a t  have also= a1 :- 1n -oh, there- have beep 

F 

,.% 

no studies examining .the responsiveness o'f tenure systems to factor price 

ad,justments. The thesis intends to repair these omissions. By postulating 

a cdplex objective function, it inte'nds to compare tenure regimes by 

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

that tenure systems can be changed. 

These two contributions will be dealt with consecutively in the 

review of literature. r he review of literature will first cover studies 

which ' have compared land tenure systems. It will then review.. M e  brief 

literature on factot price adjustments as a potential policy~measure. 

Finally, the literature on individuil farms will be discussed. ' 

The majority of studies which have compared land tenure systems 

have been empirical. They have also concentrated on ecanomic efficiency 
* ,  

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

made in Colombia. 'The 'earliest was the report by the Comitk ~nteramericano 

de Desarrollo Agricola'(C1DA) which divided farms into four sizes. 13, The 

report found average product of labour varied directly, and the - 
average producti of land inversely, with farm size. Studies in other Latin 

American cotdries, and later studies in Colombia, have confirmed its 

fihdings.14 ~ h k  implication of thb report is that land utilisation is 



i n e f f i c i e n t .  The r e p o r t  impl ie s  t h a t  ou tpu t  can  be inc reased  by 

r e d i s t r i b u t i n g  l and  and l abour .  

C I D ~  d i d  n o t  d i saggrega te  its d a t a  by crop.  Therefore ,  t h e  
4 

conclus ion is l e s s  s i g n i f i c a n t .  Small farms maximise v a l u e  per  u n i t  of 

land by growing crops-with h igh y i e l d s ,  whereas lar--- ---- - L -  . - - -  - 
+,- 

ex tens ive ly .  In  Colombia, only  33 per  c e n t  of t h e  land of l a r g e  farms 

\ 
' 15  is under cfop compared wi th  80 per  cen t  of the  land of . sma l l  farms. 

Hence, t h e  l i k e l i h o o d  i s  t h a t  the  average product of land v a r i e s  inver.sely 

with' farm s i z e .  , . 

. I 

a . The second major s tudy  s i m i l a r l y .  f a i l e d  t o  d i saggrega te  by 
' '. 

crop.  Berry used 1960 census d a t a  f o r  h i s  c ross - sec t ion  s tudy .  l6 Farms 
4. 

were evaluated  according t o  t h e  c r i t e r i o n  of va lue  added / s o c i a l  

oppor tun i ty  c o s t  of imput. The c r i t e r i o n  is more s o p h i s t i c a t e d  than t h a t  

used by C I D A  bu t  t h e  g o a l  is still  e f f i c i e n c y .  The s tudy  concluded t h a t  
& 

small farms a're more e f f i c i e n t  than l a r g e  farms. 

An improvemen< over t h e s e  two studi-es has  been made by t h e  

Consortium f o r  t h e  Study bf Nigerian Rural Development (CSNRD) i n  i ts  

a n a l y s i s  o f e t r e e  qrops .  Ef f i c i ency  is  s t i l l  r e t a i n e d  a s  t h e  development 
h 

g o a l ,  but  t h e  CSNRD d i saggrega tes  by crop.  In palm o i l  product ion ,  family 

& 

farms a r e  shown t o  be more e f f i c i e n t .  l7 For o t h e r  . t r e e  cropk,  t h e  

conclus ion is  the  same. 
18 . 

I 

t u d t e s  which have r e j e c t e d  economic e f f i c i e n c y  a s  the  k .  ' 
d 

19 development g o a l  a r e  those  by Baldwin. He incorpora tes  pecuniary 

externalities t h a t  a r e  excluded by economic e f f i c i e n c y .  20 Baldwin's s t u d i e s  



f - 
are also unique in being theo?et$cai. As in this thisis, the theoretical 

analysis 9 s  based on differences in production techniques. Two land 

' . tenure systems are assumed, plantations and family farms, and each has its 
*. 

distinct production technique. In the analysis, the tenure system which has 

the most externair ies maximises deyelopment .21 Since family farms tend to 

have greater externalities than plantations in his model, the study con-. 
2 - ctr* - - - -~ -~ ~ -+  - - - -  - - - 

eludes that family afarms are more conducive to development -ntations. 

The failure,of' Baldwin was to insufficiently specifythe goal of 

development. For if development has more t'han one goal ~aldwin's conclusiods 

ma;; not 'hold. His comparison of micro .units with the macro social welfare 
._ .. 

' 

function was an important contribution io the literature. Yet because he 

failed to specify the goals vithin the social welfare function there was no 
w 

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

h rizon and show that conflicts between tenure systems must emerge. 
%.- 

The thesis also rejects I3aldwints a i a n c e  on externalities. He 

assumes externalities th'at cdtLnot be quantified and have little operational 

2 2 
value for project appraisal. He did not attempt to test his conclusions 

2 3 empirically, and so was not concerned with practical limitations of data. 

This thesis empirically evalbates its conclusions and therefore includes . 

4 
only quantifiable externalities. 

The possibility of changing land'tenure systems is discussed h 

the thesis. Baldwin's analysis is ppplicable only to newly-settled regions. 

It has no policy implications for regions which are already settled. It 

-proposes no policy.measures which can change existing tenure systems., This 

thesis will r'epair the omission by examining factor price adjustments as 

policy measures ., 



The literature is devoic of much discussion on 

changing tenure systems by adjustments. Yet the possibility 

of influencing production techniques is discusbed. For example, the 

International Labour Office (ILO) examined possible price adjustments that 

- will discourage meehanisation in ~olombia.'~ Changes in depreeiaaion 

Myint also mentions several price distortions' that will reduce aualism 
J . 

-among production techniques, but he does not analyse how these will 

affect the land tenure system.25 The only exceptions are Griffin and 

Dorner . 26 

Griffin uses evidence that fertiliser prices a f e distorted in 
Colombia to argue that the government imp$icitly favours large farms. 

In coffee production he finds that small farmers are more efficient, yet 

L s  they are obl.iged to pay more for fertiliser,than large fa . His 

solution is to.subsidise inputs on small farms'and so improve .their 

relative profitability. The analysis indicates that tenure systems can 

be changed by factbr price adjustment. Dorner, in a less specific, 

context, notes that factor prices have tended to benefit large farms. 

His solution is for contrived dualism to favour small farms. Credit and 

land would be made more'accessible to small farms. Simultaneously, newly- 
A 

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

would also favour small farms. 

-. 
This thesis develops the analysis of Griffin and Dorner to show 

I I 1  

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

~djustments in the prices of capital and labour can be combined to alter 



- . t h e  product ion  techniques  used by t h e  micro u n i t s .  . , 
h, 

A t  t h e  l e v e l  of i n d i v i d d l  farms, p lan ta t ion& have tended t o  
> 

be ov ked i n  favour  of fami ly  fatms o r ' l and lo rd - t enan t  r e l a t i o n -  

.L / s h i p s .  The 1 i t e r a t . u r e  on p l a n t a t i o n s  tends  t o . b e  c r i t i c a l  of them 
r 

because of t h e i r  nega t ive  e x t e r n a l i t i e s . 2 8  On t h e  fami ly  farm, howeve;, . . - 
- - - - . - - = - - , ?  . - - -  - - - b L - . - . -  

<he l i t e r a t u r e  has been p l e n t i f u l  and g e n e r a l l y  sympathetic .  The ,- 

pioneer ing  work on the  family farm v a s  undertaken by .Schultz. 29 H i s  

conclus ion t h a t  peasant farmers a c t  r a t i o n a l l ~  has  enab-led farm models 
k. 

1 
t o  use  t r a d i t i o n a l  economic premises.  

0 ' I  

Among t h e  most ,recent ,  Nakajima's m d e l  i n i t i a l l y  demonstrates 

t h e  s u b j e c t i v e  equ i l ib r ium of a  fami ly  farm. 30 I t  is then sub jec ted  t o  d 

exogenous changes of a n m b e r  ~ f ~ v a r i a b l e s .  The fami ly  farm behaviour J 

3 1 . 
p a t t e r n  assumed by Nakajima b u i l d s  ,. . on e a r l i e r  w r k  b y ' N i c l p l l s  and Sen. 

The family farm maximises output  s u b j e c t  t o  a  l e i s u r e .  c o n s t r a i n t .  This  

behaviour p a t t e r n  i s  incorpora ted  i n t o  t h e  micro model i n  t h e  t h e s i s .  

However, from the  po in t  of v i e v  of t h e  o i l  palm i n d u s t r y ,  t h e  model is 

d e f i c i e n t  i n  no t  inc lud ing  c a p i t a l  as an input .  Given t h e  c h a r a c t e r  of 

k ? 

much of s u b s i s t e n c e  a g r i c u l t u r e ,  i t  is a v a l i d  approximation of r e a l i t y .  

Yet ,  because c a p i t a l  is a l a r g e  s h a r e  .of t o t a l  palm o i l  o u t p u t ,  

Nakajima's production f u n c t i o n  cannot be used. 
- 

The model i n  t h i s  t h e s i s  inc ludes  c a p i t a l  a s  a  s e p a r a t e  inpu t .  

m ? % $ n c l u s i o n  enab les  cap i t a l - l abour  r a t i o s  t o  be  compared on land t e n u r e  
w 

systems.  The cap i t a l - l abour  r a t i o s  a r e  s h m  t o  d ive rge  because of  t h e  

behaviour p a t t e r n  on t h e  t e n u r e  systems. 



1. .. 4.1 Definitions 

? ' 
~lements of the Model 

To clarify certain concepts used in this thesis, it seems 

appropriate that their definitions' are provided. 
H - '  -- . - * -  * '  

Land tenure system: . A  form in which land is held *at 

incorporates all rights Created hy mah. Examples of tenure systems are 

plantations and family farms. 9 

- - 
Agricultural strategy: A policy of the government or its . 

b 

agencies towards land tenure systems and agricultural production techniques. 
* 

Land reform: An agricultural strategy which involves direct 

changes of land tenure systems throqgh widespread expropriation and 

redistribution of land. 

farm: A farm whose labour is primarily supplied from -+- 
within the famiiy. Its size is sufficient to provide work for two to X 

four manAyears and for palm oil production ranges frdm two. tb fifteen 

hectares. 

1 
Plaptation: A farm which hires labour. It is characterised 

7 .  

by cultivation of highly commercial crops. Its size will vary by crop 

and for palm oil ranges from fifty hectares u,pwards. In Chapter Three 

plantations are synonymous with efficient farms that emplov labour. 



Hechanised techniques: If bnly two factok .are asskd, . " 
mechanisation can be def tned 'from Figure 1. 32 Capital is defined as , 

depreciable capital only for the definition. If T is a technique which 

, 
Figure 1.1 Mechanisation and Non-Wchanisation 

I 7 I 
.O 

) Capital 
I B Output 

. . 
uses OA labour and OB. capital investment for the same o"tput, the area 

I . v 
* 1 1  
inside the angle B TA is 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 kwer than at T. 

The only areas for rational &,gpice are are9 ATB' and BTA'. Mechanised 

techniques are depined as a movement in the atter area. They vill 
" 

maximise labour productivity. 

'I 
, 

7 For-agriculture, land is an additional input in the prbduction 

functio . Land is not included in Figure 1. but the r m e  of rechanised 

\a 1 

tech ues can still be illustrated. Using T as the reference technique, 
/ 

I e 
capital miy mayabe increased. This is termed capital-intensive and is 

4 

1 
shown by a movement along TA . Alternatively, both'capital and laod may 

'be increased. This is termed labour-savixand is s h m  by a movenent Q 
* - - - - - -  - * ----- -. - -- - - - - .- - .- -- 

along TB. Hence labour saving incrqases output per worker~ 
\ 



They . w i l l  

These a i e  wi th in '  t.he a r e a  A T B ~ '  . Non-mechanised techniques:  

and a r e  c h a r a c t e r i s e d  by i n p u t s  of maximise land pqoduc t iv i ty  

f ertiliser , p e s t i c i d e s  and labour .  They inc lude  l a b o u r - i n t e n s r e  

techniques  whi;h are shown by movements along T$. ' " 

r 

Degree of mechanisat ion:  The r a t i o  of s t o c k  of deprec iab le  

c a p i t a l  t o  l abour .  a 

'I- 

~ e ~ r e e  of c a p i t a l  i n t e n s i t y :  The r a t i o  of deprec iab le  c a p i t a l  

use  t o  labour .  

Caj&ai: C a p i t a l  inc ludes  working c a p i t a l ,  d e p r e c i a b l e  
" 

c a p i t a l ,  human c a p i t a l  and imported c a p i t a l .  It does not  inc lude  t h e  

q 1 m  trees themselves a l though they a r e  i m p l i c i t l y  cos ted  by the  i n p u t s  

\ of working c a p i t a l ,  imported c a p i t a l ,  and s k i l l e d  c a p i t a l .  

4.2 Method of t e s t i n g  hypotheses 

The hypothes is  t h a t  the  d e s i r a b l e  land t enure  system w i l l  vary  
(L 

with  p a r t i c d a r  g o a l s  is evaluated  by a  cos t -benef i t  a n a l y s i s .  Family - 
farinskare compared wi th  p l a n t a t i o n s  f o r  t h e i r  r e l a t i v e  d e s i r a b i l i t y .  Both 

u n i t s  produce palm o i l ;  1 

The o u t p u t ,  palm o i l ,  is shadow 'priced a t  world p r i c e s .  Al l  

imports  except  f o r  t h e  inpu t  of s k i l l e d  l abour ,  a r e  shadow p r i c e d .  Imported - 
8 

i n p u t s  a r e  shadow p r i c e d  a t  world p r i c e s ,  domestic c a p i t a l  a t  domestic , 

p r i c e s  n e t  of t a x e s  and u n s k i l l e d  labour a t  v a r i o u s  concepts  of l a b o u r ' s  



" - 
The opportunity cost of labour varies with particular 

development goals. The goal of consumption over time has a concept of 
* 

'labotir ' s opportkity cost which includes labour ' s ~onsumpt ion expend* - 
tures. Hence, the opportunity cost is higher than if consumption were 

. I 

excluded. This means that the shadow wage is high. At the other 

extreme, the goal of current employment may'put the opportunity cost 

of labour at zero. The shadowwage will then be qero. This thesis " 

has a positive shadow wage hased on labour's estimated social marginal 

product . - .  

Adjustment of labour's shad& wage is shown to change the 

evaluation tenure systems. As the shadow wage is adjusted, the 

relative rankik of plantat'ions and family farms is changed. The 

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

Q 6 Data sources 

Data on Colombian agriculture i s  generally poor although it 

has been improving recently. Colombia does not have an official and -& 

bont.inuous set of statistics. The main statistical agency, Departamento . '  

-Administrative Nacional de Estadistica (DANE), was able to obtain sample 

data of crops harvested and planted for the first time in 1967. Other 
I 

organisations have independe tly obtained estimates of crop yields and 0 
the area harvested, but often-there is considerable discrepancy among 

' \  the estimates. Evaluation of these estimates has been made by the Banco 

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



Q 
Data on edible ~ i l  products is available from a number of - 

s~rces. Considerable discrepancies were foupd,particularly oveF the , 

- . mount of edible oil produced and imparted, Where dam conflicted the 

estimates of the kinistry of Agriculture (OPSA and Minagriculgu.re) were 

used.. The,Hinistry has the most recent data with which t'o correct past 

estimates. 

e 

A statistical appendix will be attached to the thesis. This will 
. r 

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

THE MICRO, MODEL AND ITS 

' HACRO IHPLICATIONS 

.J This chapter compares theoretically the ,impact of two land tenure 
systems on developmerlt, The land tenure systems .are plantations and family 

farms. Development is defined by three development goa1.s; consumption over 

time, current employment and net foreign exchange s'aving; 

-3 The starting point is a micro model which relates production 

techniques to land tenure systems. The model shows that production 

6 

techniques tend to differ between tenure systems which produce the same 

crop. Plantations tend to use more mechanised techniques than f F l y  farms. 

This \&indicated by. higher capital-labour ratios on plantations than, on, 

family farms. . 

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 - -- ----- -- rc -- - --- _. . , , - *--+ - - - -- --- ---.:---------- ----n 
# 

of. tenure systems on development. The indication that capital-labour 



ratios differ between tenure systems is used to evaluate the impact of 

plantations and family farms on each of the development goals. The 
J 

analysis shows that neither of the tenure systems maximises all three 

goals. High capital-labour ratios and plantations maximise consumption 
B 

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

employment and net foreign exchange saving. 
L 

The facC that neither of the tenure systems maximises all three 
3 

development goals suggests a conflict. ~ h k  existing tenure system may 

not maximise the policy-makers' particular developmenb,goal: For example, 

if consumption over time is the goal, plantations are the irable tenure 9 systems; yet the existing tenure sjcstems may be family farms. l%e%icy- 

makers will therefore attempt to replace. family fa- with plantations. 

In this thesis the policy measures are factor prices. Adjustments in factor 

prices are analysed for their efficacy in changin land tenure systems. C- The policy conclusioas are shown ?n matrix form at the ead of the chapter. - 

1. The Model 

ai 

Introduction 

' 

To deduce the hypothesis that land tenure systems and their 

maximisation goals functionally deternine production techniques in 

agriculture,.two land ,tenure systems are assumed - the plantation and the 
family farm. Each tenure system differs by the objective functio; it I 



1.1 The o b j e c t i v e  function 
'4 'l-n?-c 

. 2. 1.1.1 The ' p l a n t a t l o o  

The p l a n t a t i o n  is assumed t o  be a p r o f i t  maximiser .  The 

p l a n t a t i o n  is a l s o  ass-dvto be  a p r i c e - t a k e r  i n  bo th  i n p u t  and bu tpu t  . 
marke t s .  Th i s  is a v a l i d  a s s u m p t i o n , f o r  t h e  m a j o r i t y  0.f palm o i l  

1 
p l a n t a t i o n s  i n ' co lombia .  Accord ingly ,  t h e  p lan . ra t ion  i s  assumed t o  

. t 
pay f a c t o r s  t h e  v a l u e  of t h e i r  marg ina l  p roduc t s .  

1 .1 .2  The f ami ly  farm 

The e s s q n t j a l  c h a r a c t e r i s t i c  of a  fami ly  farm i s  t h a t  t h e  
sr: 

farm employs no h i r e d  l a b o u r .  Al.1 t h e  l abour  i s  s u p p l i e d  by t h e  f ami ly .  

The.family farm can  be i l l u s t r a t e d  by F i g u r e  2 . 1  which comes from 

2 
~ a k a j i m a .  The f ami ly  farm o c c u p i e s  t h e  l e f t - h a l f  of F i g u r e  2 .1 .  A s  

F i g u r e  2 .1  S u b s i s t e n c e  Farming 

Rate  of 1 
Product  i o n  
Consumed 

0% d Rate  of h i r e d  l abour  -100% 

> Commercial 
Farm 

~ a h i l y  Non-f ami ly  
Farm Farm 

S u b s i s t e n c e  
P roduc t ion  

Farm 
-- - ---- ------ 

~ a k e  of 
P roduc t ion  
Sold 

100% t--- Kate of  f ami ly  labou- 0% 



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 With palm oil, the total output is sold. Hence, the palm oil 

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

conrmercial family farm, 

The aim of the family farm is to maximise utility (U) ; 

u (2.1) 

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

The partials,have the expected direction: 

The objective function of the family farm is that of maximising 

total utility subject to a leisure constraint. 

m e  utility function is constrained by a minimum'income and the 

physiological maximum labour input, which may be the family size. The 

constraints can be expressed as: 

. -F___C__- I_  - -  -- - - W h x r % l e a ~ - f ~ i ~  leve~-of-sGb sis~eniie - - G & & t  the 

physiological maximum number of days labour supplied by the family. f 



1.2 The product,ion f-unction 

About the production function the following assumptions are aade 
C 

for both tenure systems. 

P 

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

7 a 

The inclusion of capital as a separate input is contrary to usual practice 

' particularly in family farm models. Capital is included here as a Separate 

input in order to be able to demonstxate that the capital-labour ratia 

differs between the two tenure systems. 

rC 
18 2 .  The production functiob assumes constant returns to scalk 

kith the properaes; L%%' here a + B + Y = 1, a% the elasticity of 
- 

factor sybstitution = 1. 3 
i 

3. Land is fixed. Y. 

4. Capital is fixed. This assumption is \ 
production function of the f d l y  farm is: /- 

where the subscript f refers to the family farmseghe. The production 

function of the plantation is: 

X = iaKBNy'  
P P P P  

(2.7) 

where the subscript p refers to the plantation regime. \> 1 
/ With t+ objective function uhich is to maximise total utility 



d 
d "  -0 

family labour) . the value of its AVERAGE physical product. The payment of 

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

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

,, which with land assumed 'fixed becomes : 

The plantation on the othethand is a profit.-maximiser. As a 
\ 

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

marginal pkoduct (MPP 4 

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

The aim is to show that production are dqterminpd by 
# 

the -objective fun=tions of larid tenure svstems. The model will show that ., 
+ ---- -- ----- 

-A- u--.------ 
_ _------. * .--. ,i.-L --- - ---- - Y 

profit maximising plantations tend to have higher capital-labour.(K/L) 
7-., 

ratios than family farms who maximise total utility. 



1.3 The capital-labour ratio* 
, - *  - .  

'1.3.1 Initial wages 'are kqual q 

To start the analysis two further assumptions are made both of 
-I /' 

'which are relaxed later: The two assumptions are: 

. > 

1. that labour 

, 

costs on plantations are equal to labour costs on 

HPP on plantations is equal to the APP on 
L L .  

fqmily farms. Hence, the 

family farms. The labour transfer mechanism factor returns. 
.#' 

2 .  that the capital constraint is.not binding. 

Given that: \ 
APP 

Li 

0 
Thwaim is to show that: 



Therefore; 

1 
In order t o  f o r c e f u l l y  bring out the di f ference  hn K/L r a t i o s  t h i s  

condit ion can be s ta ted  as: 

w h h h  s b p l i f  i ed  becomes : 

* 
Since a and y are l e s s  than one and greater than zero 

a 

Equation (2 .20)  s t a t e s  that f o r  the family farm labour int&nsive 
ty  



than the plantation, the labour per hectare on the 

family farm must be less than that on plantations by some multiple. 

If the imputed rental value of land on plantations is lower than 

on family farms is likely to be less than . m e  size of 

L 

is therefore critical if the condition that 

P 

is to hold, given that 

P 

Assme r = 3 = y in bath repirs = 0.33, then (+)A = 27. 
Y 

This means that for the plantation to be more capital intensive than family 

farm units, the number of men per hectare on family farms mbst be LESS TtL4N 

27 TIMES the men per hectare on plantations. Thi$ condition is. clearly 

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

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

THe smallest apount that could be is 4. This is when 
- (+) -)F 3 .  ,' 

0 = 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. Labour 'costs on family farms are less than on plantations 

The assumption that imputed labour costs on the family farm are 
c 

less than on the plantation regime is more plausible than the earlier , 



% 32 4 -  

la 

assumption that they are equal. This,is for two reasons: 

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

force up la6our cost on plantations. P 

2 .  It is plausible that the disutility of family farm labour is 

less than that of plantation labour. If 

P 

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. = O M.P.P.L. where 0 < < 1" 

From equation 13 a. L~ K! (2.21) 

P 

Since o < 1 



Equation (2-23) reinforces the earlier1 conclusion reached when 

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

shows that the family farm must have an even higher labour-land ratio 
' 

relative to the plantation, (higher than the previous section) for the 

condition not to hold. ' If the in'equality holds the hypothesis is , 

validated, i.e. that (+Ip > (+If. 
1.3.3 The capital constraint is binding 

This section aims to answer the question whether the capftal 

constraint could 
1 

the more capital 

when the capital 

so restrict plantation regimes that they could not apply 

C b 

intensive production techniques. This is a possibility 

constraint is binding. 

The capital consttaint of the family farm regime is the credit 

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

which for the family farm is land. 

, > r= 
< 

f 
- - 

A Nf where 0 < A < 1 ( 2 . 2 4 )  

The capital constraint at time t of the plantation regime is 

some proportion of the value not only of land but also 6f capital assets 

such as machinery. 

Credit and investment at time t (K ) 'is a functhon of the capital s 

Pt 

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



J 
~ h &  equation (2.25) can be re-u'ritten: 

Since the capital constraint takes account of capital as well 

as land, the proportion ofi credit available to plantations will tend to 

exceed that available to fantily farms, i.e. 

, 

JI > ' A 

Substitution of equation (2.28) into the production function 

yields 

which reduces to: 

- 

Assuming that. K+ < K then : 
P 

=f P P P 

* 
Since, from equation (2.20) it is true that 



Then 

Since K+ 
K 

' P 

1 ' N i f  t h e  c a 6 i t a l  c o n s t r a i n t  is binding f o r  

P P 

both  t enure  sys'tems equa t ions  ( 2 . 2 4 )  and ( 2 . 2 8 )  can be  s u b s t i t u t e d  i n t o  - 
II, ' t o  y i e l d :  

is  a l a r g e  number and Q > A ,  i t  is  l i k e l y  tha t .  Yce w + 
X ( E  + I). H e q e  , i t  is  p o s s i b l e  f o r  

f 

with  a c a p i t a l  c o n s t r a i n t .  

Conclusion 

The m ode1 has shown us ing  compata t i v e  s t a t i c  a n a l y s i s  h a t  land 

* 
t e n u r e  systems and t h e i r  maximisation goa l s  determine, a g r i c u l t u r a l  production 

7 
P 

techniques .  For t h e  same c rop ,  p l a n t a t i o n s  w i l l  tend ~o use  h igher  c a p i t a l -  

labour  r a t i o s  than family farms. F e  reason lies i n  t h e  o b j e c t i v e  func t ions .  

I f  fami ly  farms maximise t o t a l  output  they w i l l  pay l abour  according t o  

i t s  average pr8duct ,  whereas p l a n t a t i o n s ,  being p r o f i t  maximisers, pay labour  



- 
their marginal product. 

Chapter Five will .indicate how distortions in the Colombian 

factor market can reinforce the higher capital-labour ratios on 
Q 

; laneat ions. 

2. Development ~oals 

Introduction 

Plaptations and family farms cannot be evaluated socially until 

the goals of the policy-makers are known. 4hly when these ,goals are known 

can criteria and shadow prices be determined. 5 

. 
'Traditianally , the ,development goal attributed to the policy- * 

makers has been economic efficdency which is concerned with potential 

6 
pareto improvements. An increase in economic efficiency occurs when 

//- # 

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

of ecanomic welfare. The criterion ,is cost-benefit analysis. 

I One deficiency of economic efficiency and cost-bendf it analysis 

is that redistribution is only assumed to occur. Cost-benefit analysis 

merely shows that with a positive sum costless redistribution can make 

? everyone better off. It does not imply that such redistribution will 
/ 

actually take place.7 The assumption that redistribution will occur in 

8 
developing countries is perhaps unrealistic. The unrealistic assumption 

detracts from the relevance of economic efficiency as a development goal. 9 

A second deficiency of economic efficiency as a development goal 



is its static properties.  his is linked with. its failure to explicitly 

include distribution effects. Development is a .dynamic process and may - 

be retarded by maximising static gods.l0 ' ~echanisms which are 
, - 

disequilibra'ting can be important. Pecuniary 'externalities for example 

are.e&luded on theoretical groundk although these uiay be the very essence 

11 
\ 

of development. 

To take account of these deficiencies, three alternative 
/ 

development goals, are postulated. The three goals are consumption over 

. time, current employment and net foreign exchange saving. The first two 

- .  goals explicitly incorporate distribution effects. The rationale is * 
that distribution ef iecf s directly determine development. The goal of 

net foreign exchange saving indirectly incorporates distribution through 

linkages . 

The three goals will involve the pblicy-makers in a choice. The 

choice has at least two dimensions. Firstly, there is a choice of time 

Q. 
horizon for maximising the same g-1. Secondly, there is a choice between 

maximising two goals in the same time horizon. This is an intra-temporal 

choice. Both dimensions are illustrated by the three goals. 

3 

As noted in Chapter One, Colombia is conktrafned by a high 

growth rate. The economy cannot absorb the labour force, so that "effective 

unemployment" is high and also growing. The high and'growing level of 

unemployment presents a choice of time horizon'; policy-makers must choose 

whether tb adopt a short time horizon or a longer time horizon. The 
\ 

former is implied by maximising current kployment, the latter by the goal 

7 
of consumption over time.. A choice is necessary if the two goals conflict. 



n 

Intra-temporal choice 19 incorporated by the goal of net- 

foreign exchange saving. If either current employment or~consmption oyer 

time conflict with net foreign exchaoge saving, there may be'a choice of 

' goals within the same time horizon. 
. > 

This thesis will illustrate the choice of goals and time horizons 

by comparing production and land tenure systems. It is 

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

This is Currie's partial solution for Colombia. l2 Yet if factor 

substitutability exists a choice between production techniques- 

necessary. . 
. 

13 
2.1 The objective function - 

still is 

2.1.1 Consumption over time 

The purpose of econonic development is to~raise the standard of 

Jiving. One indicator of the standard of~living is per capita consumption. . 

Per capiq 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. 



Figure 2.1 The Conflict Between Maximisin'g Present as Against Future 
Consumption 

Consumer 

Time 
t t 

-i 

4 

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

.consumer goods over time. Both techniques involve the same outlay. 
0 

Technique B has the larger immediate putput of consumer goods, but a . 
lower rate of growth of output, whereas technique A has a higher rate of 

growth, but smaller inmediate output. wh3-I a conflict does exist, as . 

in figure2.1,the problem is whether to select technique A or B. B is 

* 
superior u,cil t e e  t in Figure 2.1, when the net benefits of its larger 

v 

inmediate output ( . shkn by the area ABC) , are off set by the nAt benefits 

later of technique A (shown by the area A'B'C). If time preference and 

the social discount rate are higher than some breakeven point say ro, 
8 

technique B will be selected. At discount rates below ro, technique A 

has the higher net present,value, and hence technique A would be s~lected. 

What discount rate and production technique is selected depends on the 

development goal. 

If consumption is to be maximised at a distapt point in time the 



s o c i a l  d i scoun t  r a t e  i s  low. ~ o l i c ~ - m a k e r s  may have a  lo& time h o t i t o n .  . 
beiatise per  c a p i t a  consumption is  n o t  expected t o  increase i n  t h e  f u t u r e .  

i f  t h e  e l a s t i c i t y  of marginal  u t i l i t y  is nega t ive ,  t h e  s o c i a l  rate,of 

d i scoun t  v a r i e s  d i r e c t l y  wi th  the  r a t e  of growth of per  c a p i t a  consumption. 

Hence, aa economy whose popula t ion  growth prevents  pe r  c a p i t a  consumption 
G 

from i n c r e a s i n g  w i l l  have a  low s o c i a l  d iscount  r a t e .  
\ 

ven wi th  r i s i n g  pe r  c a p i t a  consumption a  low discount  r a t e  may 
I 

A low d i scoun t  r a t e , i s  j u s t i f i e d  i f  t h e  economy cannot 

average per  c a p i t a  c o n s k p t i o n .  The absence of d iminishing marginal 

employ t h e  ava l d a b o u r  f o r c e ,  and i f  t h e  e l a s t . i c i t y  of m a r g i n a l .  # 
u t i l i t y  wi th  s p e c t  t o  employment approaches ze ro .  l4 i f  t h e  concept' of 

d iminishing u d g i n a l  u t i l i t y  is no t  a p p l i c a b l e  t o  employment, i n a b i l i t y  

t o  employ t h e  labour  f o r c e  may j u s t i f y  a  low d i scoun t  r a t e  even,,with r i s i n g  

u t i l i t y  wi th  employment may r e q u i r e  t h a t  a  h igher  r e l a t i v e  weight be given 

t o  f u t u r e  a s  a g a i n b  c u r r e n t  employment t h a n  t o  f u t u r e  a s  a g a i n s t  c u r r e n t  

per  c a p i t a  consumption.' 

2.1.2 Current  employment 

There are a  number of reasons  why employment would be a  develop- 

ment goa l .  l5 @e of t h e  most important  is t h a t  unemployment i s  a  cause 

16 
of pover ty  i n  developing c o u n t r i e s .  Generat ing employment, p a r t i c u l a r l y  

of u n s k i l l e d  l abour ,  can be a  po l i cy  t o  reduce poverty.  Moreover, if 

f i s c a l  measures cannot r e d f s t r i b u t e  income, genera t ing  employment may be 

t h e  on ly  r e d i s t r i b u t i v e  po l i cy  a v a i l a b l e .  I n  developing c o u n t r i e s ,  

d i s i l lus ionment  wi th  poverty has l e d  t o  wider acceptance of employment 



a -development goal. 
17 

' The emphasis on employment is on cur ren t  r a t h e r  than long-run 

employment, and on high r a the r  than lov discount r a t e s .  This suggests . f 
, R  

adoption of technique B i n  F igure  2.1. Haximising cur ren t  employment and 

high s o c i a l  discount r a t e s  nray be r a t i o n a l  i n  developing cbpnt r ies .  
18 

F i r s t l y ,  per capita'consumption and employment may be r i s i n g  rap id ly .  

Secondly, time preference may be shor t  because of unce r t a in t i e s  that 

de t e r  long-term planning. Total  u t i l i t y  decreases more by a p ro j ec t ' s  

f a i l u r e  than i t  increases  by a p r o j e c t ' s  success; hence, t he  cos t  of 

f a i l u r e  may j u s t i f y  long-term planning only'vhen r i s k s  a r e  k n m ,  

Thirdly ,  unce r t a in t i e s  may make the jcont r ibu t ion  of present  s a c r i f i c e s  

i n s ign i f i can t .  With, f o r  example, t h e  discovery of o i l  a country can 

grow wealthy independently of i t s  s a c r i f i c e s .  ~ & l l ~ ,  income . 
i n e q u a l i t i e s  and high unemployment may threaten p o l i t i c a l  and s o c i a l  

r' 
s t a b i l i t y . 1 9  The policy-makers r ay  be prepared t o  sacr i ' f i ce  a higher 

g r w t h  r a t e ' o f  output and employment i f  s o c i a l  un re s t  can be avoided. 

2 t 1 . 3  Net foreign exchange savfng 

Import s u b s t i t u t i o n  p o l i c i e s  have created problems in developing 

count r ies  .*' Y e t  they may be t he  only way of meeting the foreign exchange 

shor tage faced by many developing countr ies .  I f  export  ea tn ings  cannot . 
&increased import subsf i t u t  ion p o l i c i e s  may reduce fo re ign  exchange 

needs. 

The shortage of foreign exchange tends t o  arise because export 



21 I n  - e a r n i n g s  canno t .be  i n c r e a s e d  and import  needs . remain  u n s a t i s f i e d .  

deve lop ing  c o u n t r i e s ,  t h e  u n s a t i s f i e d  import  need may r e s u l t  i n  h l g h e r  
a .  

unemployment. I n i t i a l l y ,  b s t i t u t i o n  t e n d s  t o  c o n c e n t t a t e  on b 

consumer goods because  they  a l f e a d y  have a market .  Yet t o  manufacture , 

1 

- 7  consumer gdods, c a p i t a l  goods a r e  neces sa ry  and t h e  market  may n o t  be  
F 

l a r g e  enough t o  s u p p o r t  t h e i r  domest ic  product ion .  So c a p i t a l  goods 

\ .  
must be  imported.  S ince  theAconsumer  goods s e c t o r  i s  dependent  on 

I) c a p i t a l  goods a  c e r t a i n  minimum of impor ts  i s  n e c e s s a r y .  Without t h e s e  

. , domest ic  r e s o u r c e s  i n  t h e  consumer goods inkus t ry  cannot  be - 
f u l l y  employed. 

Net f o r e i g n  exchange sav ing  i s  inc luded  a s  a development goa l  

r' f o r  two r easons .  F i r s t 1 y ; ' a s  shown above, a b h o r t a g e  of f o r e i g n  exchange 

9 C Y .  
t 

may impede full-employqnent.  Secondly,  t h e  palm o i l  i,ndustry ' i n  Colombia 

was e s t a b l i s h e d  e x p l i c i t l y  t o  s ave  f o r e i g n  exchange. 2 2 

2 .2  The problem of we igh t ing  B 

s 

An o b j e c t i v e  f u n c t i o n  w i t h  m u l t i p l e  g o a l s  poses  t j e  proobiem of 

we igh t ing .  This  i s  a  problem of s p e c i f y i n g  and quant ' i fying , t he  r e l a t i v e  

importance of t h e  g o a l s .  The we igh t s  must be known b e f o r e  r e s o u r c e s  can 

be  a l l o c a t e d .  

To s o l v e  t h e  problem of weight ing  a  number of methods have been 
* 

a d ~ o c a t e d . ' ~  One method would r ank  g o a l s  by l e x i c o g r a p h i c  o r d e r i n g  i i t h  

d 

ecodomic e f f i c i e n c y  as t h e  dominant goa l . , I f  y o n o m i c  e f f i c i e n c y  is  no t  

r e l e v a n t  a s  a  g o a l  t o  underdeveloped,  c o u n t r i e s  t h i s  method is  i n a p p l i c a b l e .  



Another would r e l y  on e x p l i c i S  statentents  of po$fig-makers or  m u l d . i n f e r  
b 

weights frem ana lys ing  pas t  choices .  However, pol icy-rakers  are u n l i k e l y  , 

t o  s t a t e  the  v e i g h t s  they a t t a c h  t o  d i f f e r e n t  g o a l s . <  N o r . i s  i t  n e c e s s a r i l y  

p l a u s i b l e  to' i n f e r  fu ture '  we igh t s  f  rom analys ing p e t  choices .  Another ' ,  
method is  t o  regard c e r t a i n  goa l s  a s  , c o n s t r a i n t s .  The d e f i c i e n c y  of t h i s  

method l ies-Jn  deciding which g o a l s  a r e  c o n s t r a i n t s .  

* 
The method used i n  t h i s  t h e s i s  is t o  assume weights of e i t h e r  

1 

zero  o r  un i ty  f o r  each of t h e  development goals .  P l a n t a t i o n s  and family 

farms w i l l  be evaluated  by drily one,goal  a t  a  t ime ;  weights  bn t h e  o t h e r  

goa l s  w i l l  be zero ,  

The advantage.of  t h i s  method is  t h a t  t h e  c o s t s  a n d , b e n e f i t s  of 

p l a n t a t i o n s  and family farms can be e x p l i c i t l y  demonstrated. I f  n e i t h e r  

t enure  regimes dominates by a l l  t h r e e  d e v e l o p e n t  g o a l s  adopt ion of e i t h e r  

of t h e  regimes involves  a c o s t .  By eva lua t ing  each t e n u r e  r e g i w  a g a i n s t  . . 
each o f . t h e  development g o a l s  t h i s  c o s t  can be demonstrated. 

' 

Both c u r r e n t  employmeqt and n e t  fo re ign  exchange saving c w l d  

- .  
have been placed a s  c o n s t r a i n t s  on t h e  o b j e c t i v e  funct ion.  The disadvantage 

of t h i s  method is t h a t  some weight w d d  have t o  be ass igned t o  t h e  

const ra . i<ts .  I m p l i c i t  i n  s p e c i f y i n g  t h e  l e v e l  is t h e  marginal  
* 

weight of the  c o n s t r a i n t  t o  t h e  o t h e r  U n t i l  t h e  c o n s t r a i n t  
%- 

is s a t i s f i e d ,  i t  has a high weight and a f t e r  it is s a t i s f i d ;  t h e  c o n s t i a i n t  . ' 

h a s  a weight which r e f l e c t s  t h e  c o s t  of  achieving i t .  
5 

The purpose of t h i s  t h e s i s  i b  not' t o  a s s i g n  weights ;  i t  is 

merely t o  show t h a t  c e r t a i n  t enure  systems may be undes i rab le  by same 



J . L - 

development goals. Hence, any weighting would be superfluous as well as 

, 
arbitrary. In addition, the weighting would fail-to exglicitly demonstrate 

the costs and benefits of plantatgns and family farms. 

oral conflict between goals 
. . 

velopment goals may not be mutually consistent at a point in t 
time or over time. The problem of inter-tiernporal conflicts has been 

, - ' 7 .  
, t 

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

v 

2.3.1 Conflict between curtent output and current employment 

A conflict between maximising current output and,current. 

employment may arise with L-shaped isoquants. Neoclassical assumptions 

o( factor substitution obbiate conflicts because of continuous conv,ex 

isoquants. Relative factor prices can be adjusted to attain full - 
hployment and maximum output. As long as factor substitution exists both 

current employment and output can be,maximised. 24 

'J 

A conflict may arise once coefficients are fixed. The conflict 

is illustrated in Figure 2.2, Two production techniques are shown. 

Technique-A is mechanised farming, technique B is non-mechanised 
J 

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



Figure 2.2 The Conflict between Current Output and Eolployment 
w 

Capital 

at b1 is less than at. b. If the economy is limited to a capital input 

of K, a conflict occurs. Output is miiximised at 2 since is 3reater 
J 3  

1 1 
than b . However, employment is maximised ht b . Hence, output 
maximisation requires technique A whereas employment is maximised with ' 

B 
technique B. 

The conflikt occurs with a divergence of capital-output and 

capital-labour 

capital-labour 

been confirmed 

rat iTs It occurs when production techniqdes with low 

rat& have high capital-mtput ratios. Its relevance has 

by the empirical studies of production techniques. 25 

2.3.2 Oonf lict between net foreign exchange saving and consudption over 
time 

. 
A potential conflict exi'sts betveen maximising net foreign 

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

production techniques which rnaximise consumption over time have high t 



import coefficients. 

0 

Projects w'ith high import coefficients can still maximise net 

foreign exchange saving. High'import coefficients may be more than 

offset by large savings of foreign exchange. If the capital-output ratio 

is low and the demand schedule elastic, large savings of foreign exchange. 

can compensate for imported capital. The net foreign exchange saved may 

be large. However ; unless revenues compensate, high import coefficients 

will tend to reduce net saving;. The result would be a conflict between 
\ 

U 8 

net foreign exchange and cons&nption over time. 

Introduction 

The 

3. Development Goals and Land 

Tenure Systems 

micro model demonstrated that plantations tend to ad6pt . 
production techniques which have higher capital-labour ratios than those 

L 

wed on family farms. The immediately preceding section presented 'a 

rationale for deflning development in terms of consumption over time, 
, 

current employment and net fo.reign exchange saving. This section intends 

tp connect capital-labour ratios with the three development goals. The 

effect !of different 'capital-labour ratios on the three goals will be 

examined. Indirectly, because of the relationship between capital-labour 

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

systems on development will be examined. B 

rJ \ 

This section will also analyse how changes in relative factor 



- t 

prices will influence capital-labour ratios and throdgh them. land 
f 

tenure systems. Policy-makers may be unable to redistribute land directly, 

but may be able to influence land tenure systems indirectly through factor 

.Pprice adjustments. 

3.1 Consumption over time 

The preceding 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 
T 

Among the'earliest models to recognise the conflict between 

present and future consumption is that of Gadlenson and Leibenstein. 2 6 

11 

Their model aimed to maximise the rate of consumption at some 

I point in time (say To). Capital be maximised until To 

L < 
I 

with no regard to consumption before 05 this maximand and 

an assumed saving function that saviugs out, ges are zero and out of 

profits are unity, the model aimed to maxi the amount qf surplus per 

unit of capital. Maximising the amount of urplus per unit of capital will < 
result in maximisihg capital accumulation at and hence consumption 

-'. 2 7 
over time. 

p n  the model an increase in the share of income going to ,labour 

reduces the rate of capital accumulation and hence the level of per capita 

consumption at time To, because of the neo-classical savingbfunctkon. To 



t 48 . 
D 

b 
, generate the maximiurn rate of capital arcmulatioh wage employment is 

therefore minimised. The result upon prqduction 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-bibenstein sa,ving function, maximising the amount of surplus 

is critical in maximising cwsumption over-time. The amount of surplus will 

clearly depend upon the rate of saving.. 

4 

If the level of employment used as a proxy for consumption, 

the growth rate of employment (and over time) will be 

rnaximised with higher savings. Using K = capital and i for the capital- 

labour ratio. 

dL = dL m - dK dK 
dK 

ere i' = - 
d 4 

1 The growth rate of employment (and consumption) is: 

dL = - dK i' where - i' dK K (2.'32) E 

L .  I(' T i X '  i 

Assuming a neo-classical saving function guch that: 

< 
J 

< 
0 - Sw .< Sa - 1. where Sw is the propensity to save 

out of wages and Sn the propensity to'save out of profits. 

Capital accumulation is a function of savings where K is capital 



and Y is income - 

and the rate of capital'accumulation : 

L .  I 

Y 
Simplifying using the output-capital ratio (1/V = ) equation 

(2.,34) can be written: 

Equation (2.35) can be substituted into equation (2.32) to yield: 

Equation (2.36) states that with hig'her capital-labour ratios the 

growth ef employment and consumption over time is maximised when savings 

out of surpius are maximised. If the cagital-output ratio is constant, the 
9'- 

rate of capital accumulation is maximised by maximising savings out of 

surplus. Higher capital-labour ratios can lead to higher consumption over 

1 
time even with rising capital-output ratios if there is a sufficient 

increase in savings.28 -This may occur for example with rising output- 

labour ratios. 

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

desirable tenure syst& when the development goal is consumption over time. 



P l a n t a t i o n s  t e n d  t o  have h i g h e r  cap i t zh - l abour  r a t i o  t h a n  f ami ly  farms.  If 

i t  is assumed 

o u t  of  wages, 

3 .1 .2  F a c t o r  

The 

ratiq ( w l r ) ,  

t h a t  t h e  p r o p e n s i t y  t o  s a v e  o u t  of p r o f i t s  is h i g h e r  t han  

p l a n t a t i o n s  -1 maximise consumption ove r  t i m e .  

p r i c e  a d j u s t m e n t s  
\ 

c a p i t a l - l a b o u r  r a t i o  i s  p o s i t i v e l y  r e l a t e d  t o  t h e  wage-rental  

i . e .  K/L = R (w/r) *ere t h e  p a r t i a l  d e r i v a t i v e  w i t h  , 

1 
r e s p e c t  t o  w / r ,  R is  > 0. To r a i s e  t h e  c a p i t a l - l a b o u r  r a t i o  e i t h e r  t h e  

c o s t  of l a b o u r  (w) may be r a i s e d  o r  t h e  c o s t  of c a p i t a l  ( r )  reduced.  

.) To r a i s e  t h e  c o s t  o f - l a b o u r  e i t h e r  money wages o r  f r i n g e  b e n e f i t s  

can  i n c r e a s e .  C a p i t a l  w i l l  be s u b s t i t u t e d  f o r  l a b o u r  and t h e  c a p i t a l -  

l a b o u r  r a t i o  w i l l  r ise.  The e f f e c t  can be s e e n  i n  F i g u r e  2 . 3 .  Harrod 
\ 
1 

n e u t r a l  t e c h n i c a l  change is  shown a s  wage r a t e s  r i s e  from OW t o  O W  . The 

i n c r e a s e  i n  wage r a t e s  w i l l  produce h ighe r  c a p i t a l - l a b o u r  r a t i o s  a s  wages 

F i g u r e  2.3 The E f f e c t  of R a i s i n g  t h e  Cost of LaCour on Produc t ion  Techniques 

\ 

Output 
Labour , 

t 

C a p i t a l  
Labour 



1 
I rise from OW t o  OW . The i n c r e a s e  i n  wage r a t e s  w i l l  produce h i g h e r  

c a p i t a l - l a b o u r  r a t i o s  from t o  B a s  c a p i t a l  is s u b s t i t u t ' e d  f o r  l a b o u r .  "i * 

I f  s a v i n g s  r o s e ,  t h e  e f f e c t  would be  an  i n c r e a s e  i n  t h e  employment growth 

r a t e .  The o u t p u t - c a p i t a l  ratio has  remained c o n s t a n t  # in  e q u a t i o n  (2.36) and 

y e t  s a v i n g s  have r i s e n .  Consumpt45q ove r  t ime would i n c r e a s e .  

The e f f e c t  of h ighe r  wages on a g r i c u l t u r a l  p r o d u c t i o n  t echn iques  

w i l l  t h e r e f o r e  be t o  r a i s e  c a p i t a l - l a b o u r  r a t i o s .  Mechanised t echn iques  

w i l l  b e  adopted t o  s u b s t i t u t e  f o r  t h e  money wage. The same e f f e c t  would 

be f e l t  i f  s o c i a l  l e g i s l a t i o n  gave employees more generous  f r i n g e  b e n e f i t s .  - 
The cAst of l abour  1s i n c r e a s e d  and mechanisbd t e c h n i q u e s  become r e l a t i v e l y  

more p r o f i t a b l e .  

In  a d d i t i o n  t o  s t i m u l a t i n g  mechanised t echn iques  t h e  government . 
has  a  f u r t h e r  o b j e c t i v e  when i t s  d e v e l o p m e ~ t  g o a l  is consumption ove r  

* 
t ime ,  t h e  government a l s o  wants  t o  encourage p l a n t a t i o n s  r a t h e r  t h a n  f ami ly  

farms.  When consumption over  t ime  i s  t h e  development g o a l ,  p l a n t a t i o n s  
4 

a r e  t h e  d e s i r a b l e  l and  t e n u r e  sys tem s i n c e ,  a s  t h e  a i c r o  model showed, 
I 

J p l a n t a t i o n s  tend  t o  have h ighe r  c a p i t a l - l a b o u r  r a t i o s  t h a n  f ami ly  farms.  

R a i s i n g  t h e  c o s t  of l abour  may, however, a d v e r s e l y  a f f e c t  p l a n t a t i o n s  

r e l a t i v e  t o  fami ly  farms.  I 

- 2  P l a n t a t i o n s  may be  a d v e r s e l y  a f f e c t e d  i f  t h e i r  c o s t  of l a b o u r  i s  

r a i s e  r e l a t i v e l y  t o  t h e  c o s t  of  l abour  on f ami ly  farms.  The c o s t  of 

l abour  can be r a i s e d  e i t h e r  by h i g h e r  money wages o r  by i n c r e a s i n g  

f r i n g e  b e n e f i t s .  ,?s t h e  micro  model showed f ami ly  farms pay l a b o u r  

a c c o r d i n g  t o  i t s  ave rage  p roduc t .  Higher money wages w i l l  n o t  cause  t h e  

ave rage  product  on f ami ly  farms t o  i n c r e a s p .  Higher money wages may, 



therefore, only raise the cost of labour on plantations. Similarly, 

fringe benefits only apply to hired labour; hence, increasing fringe 
k 

benefits will only raise plantation labour costs. , . 

The &sult may be to increase unit costs on plantations as - . 
capital is substituted for labour: If the two tenure regimes are in 

F 
equilibrium, family farms may gain a competitive advantage. The share of 

output which is generated from plantations may fall and the share 

generated from family farms rise. This is kontrary to the government's 

land strategy when it vishes to maximise consumption over time. 

An alternative and preferable policy measure to raise capital- 

labour ratios is a reduqtion in the cost of capital. 29 Lowering the cost 

of capital will clearly stimulate substitution of capital for labour and 

adoption of mechanised techniques. An additional policy measure is to 

make credit more readily available to purchase capital goods.that 

displace 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 tractors and farm machinery. If the 

Lf=' lower cost of capital inputs were unavailable to family farms, plantations 

could gain a competitive advantage. 

cs 

3.2 Current employment 

To maximise current employment, low capital-labqur ratios would 

be adopted. In agriculture this means that non-mechanised techniques are 



desirable. . In addition, family.farms will be 'favoured. Family farms . ' 

\ 

tend to use production techniques which have lower capital-labour ratios - 
\ '. than the techniques on plantations.. Policy measures wil1,be designed, . 

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

mechanised rather than mechanised techniques. 

3.2.1 Factor price adjustments 

2 
To induke 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 labour would have the desirable 

effect of inducing non-mechanised techniques through the substitution of 

labour for capital. Hovever,.its effect on tenure systems may be less 

desirable. T#he principal beneficiaries may be plantations rather than 

family farms. The cost of labour can be reduced by providing subsidies 

or by legislating fewer fringe benefits. In both cases family farms will 

be unaffected. Family labour is outside the labour market. Subsidies 

and fringe benefits apply exclusively to hired labour. The result will 

\ be lover labour costs on plantations, but constant labour costs on 

family fa-. If prior to the labour cost reduction, 'the two tenure 

systems were in equilibrium, the relatively lower cost on plantations 
.I 

will provide them "ith a competitive ad"'antage. Yet plantations are not 

the desirable land tenure system. -? 
* + 

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

the costpf capital. Higher capital costs would produce lower capital- 



labour ratios as non-mechanised techniques were adopted. It would have a 

neutral effect on tenure regimes. The relative position of family farms 

and plantations vould remain unchanged. .Only if selective contr61s were 

introduced would the relative position change. 16, for ex&, credit 

were cheaper to family farms than to plantations, family farms would gain 

a competitive advantage. In equation (2.29) h would be reduced less than 

JI .  If the constraint is binding it is possible that the inequality of the 
P 

equation will not be met. 
/ 

3.3 Net foreign exchange saving 

Introduction 

/--- 

\,, In an earlier section of this chapter, consumption overjtime was 
_I 

/ -  
shown to be a- function of domestic 3avings. Domestic savings gelhrated 

output growth through capital accumulation. However, constraints may 

prevent savings, from generating output growth, .and one constraint is the 
- 

foreign exchange shortage. An economy constrained by foreign exchange can 

increase domestic savipg and yet not generate output growt,h. In such an 

economy additional savings 'may not increase consumption over time. 

A foreign exchan e model has been developed for Colombia by 

Vane k . P .  
30 The mdel yields pessimistic conclusions for the growth 

potential of domestic savings. In Vanek's model generating additional 

saving will achieve little, if any, increase in the gcawth rate of o tput . P 
However, Vanek's model is deficient in two respects. Firstly, 



the rmdel' \ es not allw for change in output+d.x that will lwer import , 
t 

coefficients. 31 Secondly, V m ~ k  assumes fired coefficients. The cspital- 

output, capital-labour ratios are a s s d  fixed. Once substitutability 

is permitted a more optimistic viev eierges. Dorestic savings enable, 
.c 

domestic goods to be substituted for imports, and wage-rental adjustments 
I 

I 

produce reductiohs in import coefficients. The result is a more positive 

view tovards domestic savings, and a constructive role for factor 

prlce adjustments. , 

3 . 3 . E  Fixed coeffients 

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

imported inputs. The four activities are: domestic production of 
$ 

investment (I ) ; direct* imports of investment goods (I.$ ; domestic 
D 

1 
6 

production of consrrer goods (CD); and direct Imports af consumer goods 

(5) .  I and C refer to investment and consmpfion, and the subscripts . 
f lc 

D and M to domestic production and impo~ts respectively. In matrix form . 
this can be written: 3 

Activities 

M '  a 
1 

a 
2 

1 
Input 4 

2 0 



The column headings are the four acdvities. ,The ficst two 

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

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

0 Diagramatically, the consumption-investment opportunities are 

shown by Figure 2.4. The axes show investment, I and consumption, C. 
r i 

Figure 2.4 The Three ~onstrahts . *  

I + Saving constraint 
* 

Value addkd constraint 

v 

-. 
Import constraint 

, C 
S c d 

The slopes are "Id ven " by the follow[ng assumptions from the 

matrix above: 

which states .that investment goods production is more imp rt intensive than 
v J 7 

7 
t e n  consumer goods production, land that the converse s the case for 

. . - * 

domestic inputs. )Hence, for a given amount of foreign exchange, more 

consumer goo-han investment goods could be produced which gives the 

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



of ddestic %puts more investment goods could be,produced than consumer 

&ods which gives the slope of the value added constraint. 

The import and value added constraints can be vritten: 

. , . 

The saving constraint'shovs the minimal level of consumption. 
8 

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

The economy is ltmited to operate to the right'of the savings 

A 

.constraint and to below the two input constraints; to the frontier e- b- d. 
2 

1 

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

of the direct imports of consumer 9nd investment goods, 5 and IM. 

Since Vanek's model assumes a constant capital-output ratio, 

hence the increase in value added,will be proportional to investment. 
'Ir \ 

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

0 
? 

4 

Figure 2.5 The Exchange Gap 
Channe of value-added 

. L k- Saving constraint 

,\- HI constraint 

Consumption 
Value-added 



onstraint becomes a constqnt. The two remaining constraints, the 
/' I 

saving and the foreign exchange constraints, are the two constraints of L 
concern to Vanek. 

- 
Vanek assume thgt, the saving constraint is to the left. of .b. 

Because of this the model obtains pessimistic conclusions about the 

efficacy of domestic savings in accelerating the rate of growth of output. 
' t 

\ 

To the left of ^b, an inctease in saving-by shifiing the saving constraint 

* .  
to the leftfias less of.an impact in accelerating the growth rate of 

A 

output (A V/V) than if the saving constraint were to the right, of b. This 

can be seen from the slopes of the value added and import constraint . 
-4 

d schedules. Hence, at tempts to generate savings by high capital-labour 

ratios and by encouraging plantations, will increase the growth rate, but 

only at a high cost in current consumption. Generating savings and 

increasing the investment rate can only occur at the expense of current 

consumption, and with the assumption that a > a additional investment 1 2 
4 

will bring a proportionately larger fall in consumption expenditures. 

n 
A position to the left of b presents a pessimistic view of attempts to 

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

same conflict can be expressed in terms of employment. 

Vanek's model has a conflict between maximisidg current employment and 9 
.? 

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

a > a ihvestment goods production is less domestic labour-intepsive 
1 2 

than consumer goods production. An increase in investmept, and hence 
\ 

ultimately an increase in' the growth rate of employment, will mean &at 
a k 

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



in investment goods production. Unemployment must rise! 

Vanek attempts to estimate the Colombian foreign exchange gap. 

L The gap is the increase in Imports necessary to achleve a given growth 
rate. The constraintsuare similar to those shown in Figure 2.5 with 

4 
the savings constraint to the left of b. If g represents the target ' 

growth of output and the original import constraint were U an increase 
1 ' 

in foreign exchange of G vould be necessary to meet the exchange "gap". 

I 
As can be seen. from the diegram, a large leftward shift in the savings ' 

3 
constraint vould be necessary (if indeedit is possible given that a 

s,ubsistence level of consumption ekists) to achieve g. In the Vanek 

LI 

model, if the savings constraint is to the left of b, an increase 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 among inputs 

4 

the model offers little scope ior Zomestic "bootstrap" strategies of 

development. From the perspective of this thesis, the assumption of zero 

substitutability preclude's the possibility of altering production 

techniques and land tenure systems by adjusting . factor prices. 

Accordingly, the following section will modify the exchange gap model by 
I 

allowing greater substituthbility, and arrive at less discouraging 
. I  

\ 
6- 

conclusions. +. - 

3.3.2 Variable coefficients 
? 

e The following simplifying assumptions are made: 

1. A Cobb Douglas production function is assumed with all 



. . 
a m r g i n a l  produ ts p o s i t i v e .  5 

2. Q e  c a p i t a l - l a b o u r  r a t i o  i s  t h e  same i n  bo th  consumer and - .  

inves tment  a c t i v i t i e s .  

\ 

3.  There  are two domes t ic  i n p u t s ,  l a b o u r  (L) and c a p i t a l  ( K ) ,  

and impor t s  03) ., 

4. Using t h e  earlier n o t a t i o n  a  a > 0.  
1 2 

From these . a s sumpt ions ,  a  number of r e l a t i o n s h i p s  can be d e r i v e d ,  

w i t h  f a c t o r  p r i c e s  as t h e  independent  v a r i a b l e s .  T h e i r  i n c l u s i o n  i n  t h e  

Nelson model e n a b l e s  governments t o  ad j u s t  f a c t o r  p r i c e s  and hence t h e  

f o r e i g n  exchange gap.  32 

The c a p i t a l - l a b o u r  r a t i o  is a  p o s i t i v e  f u n c t i o n  of t h e  r a t i o  of 

money wag$s t o  exchange r a t e  and a nqga t ive  f u n c t i o n  of t h e  e q u i l i b r i u m  

r a t e  of  r e t u r n .  on c ' a p i t a l  ( r )  . 3 3 

I f  t h e  exchange r a t e  is  assumed f i x e d ,  t h e  r e l a t i o n s h i p  merely 

states t h a t  t h e  c a p i t a l - l a b o u r  r a t i o  is p o s i t i v e l y  r e l a t e d  t o  t h e  wage- 

r e n t a l  r a t i o .  

The import  c o n s t r a i n t  e q u a t i o n s  c'an be showh a s  

t 
H - = a  (w/E, r )  where w / E 1  > 0, r '  0 

1 ( 2 . 4 0 )  I 

'7 -. 
M - = a  2 .  (w/E,  r )  where , w / E 1  , 0 ,  r t s  . 0  ( 2 . 4 1 )  . 
C 



and w!;ere a 
1 

a2 from assumption 

that import intensity in consumer 

four., Equations (2.40) and (2.41) state 

and investment activities is positively 

related to w and'r; and negatively related to E. , Both r and w will affect 

the price of capital goods produced at home, and therefore the cost of 

- a 

substitutind domestic inputs.ior imports. 
.v - 

Both Vanek's model, and Nelson's model, show that if Colombia is ' 

4 

constrained by foreign exchange, techniques which require fewer imp&-ts are 

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

capital-labour ratios are preferred. By the assumption a i a . M/I > M/C 
1 2 '  . 

so that capital goods have a .higher import coefficient than cohsumer goods. 

The implications are thadthe land te'nure system with the higher - 
capital-labour ratio will be less favoured in a foreign exchange constrained 

economy. When the capital-labou~ ratio is high, as on plantations rather 

than family fqrms, capital may eithe; be Jirectly imported (Im) or 

produced domestically with high import coefficients (a1 ) .  On phtjtatiohs 
D 

the higher capltak-labour ratio is the result ~f~mechanical techniques. 

When the tec,hniques are produced domestically M/I is hiih, or when directly , 

imported (Im), the constraint moves to the  left. Family farms on the other 

hand have lower capital-labour ratios. Not only are direct imports fewer 

but the import coefficien~ is less. With the lower capital-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 



c o n s t r a i n t  can  b e  s h i f t e d  o u t  by a d e c r e a s e  i n  w/E o r  i n  r .  
s. 

The 

c a p i t a l  cons ' t ra in t  can  be  s h i f t e d  o u t  by a  d e c r e a s e  i n  w/E o r  an  i n c r e a s e  

i n  r .  F a c t o r  s u b & t i t u t a b i l i t y  g i v e s  a g r e a t e r  scope  t o  domest ic  s a v i n g s  
r 

and t o  domest ic  b o o t s t r a p  s t r a t e g i e s .  n .  

A 

3.3.3 F a c t o r  p r i c e  ad jus tmen t s  4 

In  Nelson ' s  model t h e  t h r e e  p o l i c y  v a r i a b l e  are 1 )  t h e  c o s t ' o f  

' . . l abour  (w), 2) t h e  exchange rate (E), and 3)  t h e  c o s t  o f  c a p i t a l  ( r ) .  

Adjustments  of  t h e  f a c t o r  p r i c e s  can  i n f l u e n c e  c a p i t a l - l a b o u r  r a t i o s  and 

hence t h e  l and  t e n u r e  a r r angemen t s . -  

C ~ e c r e a s e s  i n  bo th  w and r and an i n c r e a s e  i n  E w i l l  r educe  

impor c o e f f i c i e n t s  (from e h u a t i o n s  2.40 and 2.41) and t h e r e f o r e  s h i f t  

o u t  t h e  import c o n s t r a i n t .  To s h i i t  o u t '  t h e  c a p i t a l  c o n s t r a i n t  e i t h e r  w 

must f a l l  o r  r must r i s e .  The e f f e c t  w i l l  be  a  f a l l  i n  t h e  c a p i t a l - l a b o u r  

r a t i o ,  and an  improvement i n  t h e  compe t i t i ve  p o s i t i o n  of  f ami ly  farms.  

The e f f e c t  of a  f a l l  i n  t h e  c o s t  of l abour  (w) can be ana lysed  

u s i n g  F igu re  2.6 below. Assume an  i n i t i a l  e q u i l i b r i u m  a t  b.  A f a l l  i n  t h e  

F i g u r e  2.6 E f f e c t s  of a  F a l l  of.Money Wages 

I \ /  Value-added c o n s t r a i n t s  . 

;\ \-~ Import c o n s t r a i n t s  

e 
~ o n s u m ~ t  ion  



money wages will encourage substi,tution of labour for capital w d  

decrease the capital-labour ratio. The capital constralnt will similarly 

shift out. The result is that both the capital-labour ratio, and 

the import intensity of cbmestic product ion, are reduced. The new 

equilibrium will be at d. A lowering of money wages will therefore p'roduce 

high'er aployment and more consumption and growth. Once substitutability + 

is allowed among f acf!ors, the pessimistic cbnc lusions of Vanek are '?odif ied. 

On the one hand, there is less conflict between maximlsation of current 

employment and ou ut growth. On the other hand, the growth rate of E4 . . 
output rises purely through domestic forces. mere has been no increase 

in foreign assistance and yet output gr,ovth has risen. 

i Vanek's model is similarly modified when r falls. Vanek's model 

was pessimistic about increasing growth rates by generating savings. A 
. # 

fall in r, as equations (2.39) - (2.41) show, results in a higher capital- 

labour ratio and a fall in import intensity. If the initial equilibrium 
@ 

A 

were at b in Figure 26 the capital constraint would shift leftward while 

the impo'rt constraint would sh'if t to the right. The new equilibrium would . 

result in higher savings, higher investwnt rates and faster growth. 
P: 

0 

A government attempting to lower capital-labour ratiosrfh 
\ 

agriculture could raise E instead of lowering w. The effect on the . 
.. import constraint would be the same. From equations (2.39) - (2.41) the 

import constraint wotfld shift out as.H/I and M/C fell. Raising E, however, 

may be- less effective than a fall in w in lowering capital-labour ration. 

- 34 
Not all capitalp is imported or has high import coefficients. The wage+-\_ 

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 



c a p i t a l - l a b o u r  r a t i o s  i n  a f o r e i g n  exchange c o n s t r a i n e  economy, a f a l l  
( 

J 

d 
i n . t h e  c o s t  o f  l a b o u r  is  p e r h a p s  p r e f e r a b l e  t o  an  i n c r e a s e  i n  t h e  exchange 

,' . ' 
r a t e .  An i n c r e a s e  i n  t h e  c o s t  o f  c a p i t a l  ( r )  would l o w e r  c a p i t a l - l a b o u r  

- -  
r a t i o s ;  However, a n  i n c . r e a s e  i n  r would s h i f t  t h e  import c o n s t r a i n t  t o  

t h e  l e f t .  . 
rr To raise c a p i t a l - l a b o u r  r a t i o s  E would be  lowered .  The e f f e c t  

would b e  i d e n t i c a l  t o  a d e c r e a s e  i n  r i n  r a i s i n g  t h e  c a p i t a l - l a b o u r  r a t i o  

and s h i f t i n g  t h e  c a p i t a l  c o n s t r a i n t  t o  t h e  l e f t .  However, u n l i k e ;  a -  
, . 

2 .  

d e c r e a s e  i n  r ,  a f a l l  16 E would i n c r e a s e  MI1 and-MIC, and s h i f t  

t h e  impor t  c o n s t r a i n t  t o  t h e  l e f t .  Hence,  r a i s i n g  c a p i t a l - l a b o u r  ' r a t i o s  
A .  

by l o w e r i n g  E would have a n  a d v e r s e  e f f e c t  upon t h e  f o r e i g n  e x c h a n g e  

- c o n s t r a i n t .  

C o n c l u s i o n s  

h 

Once f o r e i g n  exchange is i n t r o d u c e d  a s . a  c o n s t r a i n t ,  c e r t a i n  of 

4 t h e  p o l i c y  c o n c l u s i o n s  i n  e a r l i e r  s e c t i o n s  w i l l  he  m o d i f i e d .  I n  t h o s e  

s e c t i o n s  c a p i t a l  was t h e  o n l y  c o n s t r a i n t .  

e . s e c t i o n  on maximis ing consumption o 6 e r  t h e  showed t h a t  '% 
I . 

h i g h e r  c a p i t ) a l - l a b o u r  r a t i o s  and p l a n t a t i o n s  were  d e s i r a b l e .  To o b t e i n  

: r igher  c a p i t a l - l a b o u r  r a t i o s  e i t h e r  t h e  c o s t  of l a b o u r  c o u l d  be i n c r e a s e d  - 
o r  t h e  c o s t  of c a p i t a l  r e d u c e d .  Of t h e  two p r i c e  a d j u s t m e n t s ,  i n c r e a s i n g  

t h e  c o s t  o f  l a b o u r  was shown t o  be u n d e s i r a b l e  b e c a u s e  t h r  r e l a t i v e  

p r o f i t a b i l i t y  o f  p l a n t a t i o n s  w o u l d b e  harmed. Reducing t h e  c o s t  of c a p i t a l  

w a s  shown t o  be  t h e  p r e f e r a b l e  p r i c e  a d j u s t m e n t .  I n t r o d u c i n g  t h e  f o r e i g n  
. ' 



exchange  c o n s t r a i  t d o e s  n o t  rpodify t h e  c o n c l u s i o n .  I n c r e a s i n g  t h e  c o s t  P o f  l a b o u r  would c a u s e  t h e  i m p o r t  c o n s t ~ a i n t  t o  s h i f t  t o  t h e  l e f t  and  

t h e r e f o r e  be u n d e s i r a b l e .  S i m i l a r l y ,  a  r e d u c t i o n  i n  t h e  exchange rate . 

would have t h e  e f f e c t  of i n c r e a s i n g  MI1 and M/C and  s h i f . t i n g  t h e  impor t  
= 

c o n s t r a i n t  t o  t h e  l e f t .  

The s e c t i o n  o n  maximis ing  c u r r e n t  employment s i m i l a r l y  o p t e d  4 

f o r  r a s  t h e  p o l i c y  v a r i a b l e .  Maximising c u r r e n t  employment requi; /s  low 

h 
c a p i t a l - l a b o u r  r a t i o s ,  and f a m i l y  f a r m i n g  a s  t h e  t e n u r e  sp s t em.  B o t b  

l o w e r i n g  w and r a i s i n g  r would p roduce  t h e d e s i r e d  e f f e c t  on c a p i t a l - l a b o u r  

r a t i o s .  Yet l o w e r i n g  w  would o n l y  a f f e c t  p l a n t a t i o n s .  Lower wages (and 

lab.our  c o s t s )  would b e n e f i t  p l a n t a t i o n s  v i s  a v i s  f a m i l y ' f , a m s  ( t h e  

d e s i r e d  l a n d  t e n u r e  r e g i m e ) .  . A c c o r d i n g l y  r a i s i  

e f f i c i e n t  p o l i c y  i n s t r u m e n t .  ?he i n t r o d u c t i o n  

c o n s t r a i n t ,  however,  r e d u c e s  t h e  e f f i c i e n c y  of 

o n c e  c u r r e n t  employment is t h e  maximand. An i n  

ng r was c o n s i d e r e d  a more 

of a  . f o r e i g n  exchange 

r a s  a pol . icy  i n s t r u m e n t  

c r e a s e  i n  r w i l l  have t h e  

d e s i r e d  e f f e c t  of r e d u c i n g  t h e  c a p i t a l - l a b o u r  r a t i o ,  b u t  a n  i n c r e a s e  I n  
-. 

r w i l l  r a i s e  t h e  import  i n t e n s i t y  of inves tment  and c o n a t i o n  a c t i v i t i e s .  

~ c c o r d ' i n ~ l ~ ,  t h e  import  c o n s t r a i n t  w i l l  s h i f t  t o  t h e  l e f t .  ~ n '  a l t e r n a t i v L  

p o l i c y  v a r i a b l e  is t h e  exchange  r a t e .  To o b t a i n  ,a f a l l  i n  c a p i t a l - l a b o u r  

r a t i o s ,  E would be r a i s e d .  Both c a p i t a l  and impor t  c o n s t r a i n t s  would move 

o u t w a r d s . ,  Hence, from e q u a t i o n s  ( 2 . 4 0 )  and ( 2 . 4 1 )  thi .  d e s i r a b l e  p o l i c y  

measure  m y  b e  a f a l l  i n  w and i n  E .  I 



The policy variable, r, w and E can be incorporated into a 

mat x. The direction of the factor price adjustments will be compared 

or each of the development goals. 2 '  ' . 8 

Developmerit Goals Capital Only ' Capital and 
Foreign Exchange 

Consumption over time r downy r down 

Current employment r UP w down, E up - 
Net saving of foragn exchange . . * - r down, w down, E 2  

r 

Constraints 
e 
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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. , . 

0 

2. C. Nakajima, "Subsistence and commercial Family Farms: some 
Theoretical Models of Subjective Equilibrium", in Subsistence 
Anriculture 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 s3stems. This is an artificial assumption and may be 
empitically incorrect as Table 4.11 on page 121 suggests. Yet a lower 
labour share on plantations reinforces the conclusions of the model 

k i n c e  the lower is R the more likeiy is equation (2.20) to hold. ' 

J. Fei and G .  Ranis. Development of Labour Surplus Economy. 
Illinoi's, Irwin Inc., 1964, Chapter IV. 

"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. 

"Much of the econgmist's traditional emphasis on efficiency has had 
the eff.ect of giving Ca a very high weight relative to growth or 
distributionv. P.O. Steiner, Public Expenditure Budgeting, 
Washington D.C., Brookings Institute, p. 44. 

/' 
"Cost-benefit analysis . . 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 ~oorbr ~ountried", w a n  Journal of Economics, Vol. 4 
(February, 19711, p. 86. 

II 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", Develoument Review, vol. 4 (1971), p. 11. 

"Unfortunately some economists base policy recommendatione on 
conclusions drawn .from abstract models, neglecting the differences 



between the models and the environment of actual decisions. This 
envirpnment makes the single-minded pursuit of efficiency an 
inadeqme surrogate for maximising national welfare." S. Marglin, 
Public Investment Criteria, Cambridge, M.I.T. Press,.19bJ, p. 38. 

A- 

"Benefit cost analysis is . . . less relevant to public investment tl 

decisions in developing cowltries where the promotion of economic 
development is likely,to be considered a major national objective. 
In the first place it has tend$d 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 efficient allocation of 
resources." T. King, "Development Strategy and Investment Criteria: 
Complementary or Competitive", Quarterly Journal of Economics, vol. 80 
(February 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 .  0. 
Hirschman, Development Proiects Observed, Washington D. C., 
Brookings Institute, pp. 170-179. 

i 

L. Currie, "The Exchange Constraint on Development - a Partial 
Solution to the Problem", Economic Journal, vol. 81 (December 19719, 
pp. 886-904. 

To avoid definitional controversy, the objective function of the 
policy makers is not referred to as a social welfare unction: see 
S. K. Nath, A Reappraisal of Welfare Economics, Engle&I,.Clif f s, 
N . J . , Prent ice-Hall , 1969. 

This point is expanded by F. Steward and P. Streeten, "Conflicts 
between Output and Employment in Developing cguntries", Oxford 
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the impact on 
the political 
and Streeten, 

0 

the reasons are the demoral ising effects of unemployment, 
output of unemployment, the idea that work is good, 
dangers of large numbers of unemployed. See Stewart 
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loc. cit. 

I1 The feal significance of chronic unemployment is that it is a cause 
of poverty."' International Labour Office (ILO), ~owards ~ u l l  
hployment, Geneva, 1970, p. 49. Although it should be ndted that I f  
unemployment itself is a development the inefficient use of labour . 
may be justified and poverty grow more acute. 

# 



"The lack of well-being has created a reaction against grovth as 
the,principal objective of developmemt, and has lt?d to a demand 
to pay more attention to unmployment and income distribution. *I 

Robert PlcNaaara, "Report to the Coarittee of Ggverdors", 
Internat ianal ,Bank for Reconstruct ion and Developa~ent , Washington D. C. , , 
September 27, 1971, p. 14. (mheographed). 

0 

Further reasons for a short time horizon in underdeveloped countries 
are presented by ?,. E. Sen, Choice of niques, Nev ~ork, Kelley, 
1968, Chapter 8. I 

"It is obvious that the political'and social unrest likely to 
accompany heavy unemployment . . . ts a threat to the stability' 
of the grwing economy. D. Turnham, The hploY&nt Problem in lass 
Developed Countries, o.E.c.D. Developent Centre Studies, bplobent 
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I. Li.ttle, T. Scitovsky and ?•÷. Scott, Industry and Trade in Some 
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Mean& of closing the gap by appropriate sel 
techniques are shown later in the chapter. The 
by S. B. Linder, Trade and Trade Policy for 
Praeger , 1967. 

Indirect imports induced'by projects ark not deducted. This is due 
to insufficient inp t-output data. Y 
A survey of the methchs 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. 
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'the figure following aTe demonstrated by Stewart and Streeten, 
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Case of Cotton Spinning Techniques", The Etonaic Journal, (September 
1964). and "Choosing Techniques: Hand Pounding v. Machine-Hilling of 
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' 26. W. ~ a l e n s % n '  and H.  . :Leibenstein,  "Investment C r i t e r i a ,  P r o d u c t i v i t y  
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. 27. I f  S = Snn + SwWwhere Sn = 1 and Sw = O,.and-W and Jl r e f e r  t o  

-wages and prof  i t s  r e k p e c t i v e l y :  

dK/K = n/K where n / K  is t h e  amount 'o f  s u r p l u s  per  u n i t  
of cap. i ra1.  

28. The model is modif ied  from one found < n  S tewar t  and'  S t r e e t e n ,  ap.  c i t .  

Chapter  ~ i v e  o u t l i n e s  i n  more d e t a i l  p o s s i b l e  means of a d j u s t i n g  t h e  
c o s t  of c a p i t a l :  - 

I 
- 

J .  Vanek, Es t ima t ing  Fore ign  Exchange Resource Needs f o r  Economic 
New York, MacGraw H i l l  Book Co., 1967. An e x c e l l e n t  

r y  which h a s  been inco rpora t ed  i n  t h i s  s e c t i o n  & i n  R .  Nelson, 
' 

~f Schu l t z  and R .  S l i g h t o n ,  S t r u c t u r a l  ,Change i n  a  Developing Economy, 
P r i n c e t o n ,  P r i n c e t o n  U n i v e r s i t y  P r e s s )  1971. 

See C u r r i e ' s  s o l u t i o n  t o  co iombia ' s  f o r e i g n  exchange s h o r t a g e .  C u r r i e ,  
op. c i t .  

32. R .  Ne l so~ l ,  T .  Schu l t z  and R .  s l i g h t o n ,  op. c i t .  

33. E i s  t h e  domest ic  c o s t  o f  imported goods. I t  i s  d e f i n e d  as  t h e  
number of p e s o s  ' p r  d o l l a r .  

34.  The v a r i a t i o n  i n  import i n t e n s i t y  is  i l l u s t r a t e d  by d a t a  t h a t  show 
e import i n t e n s i t y  i n  investment  goods a c t i v i t i e s  PO be two and 

a l f  t h a t  i n  consumer goods a c t i v i t i e s .  
f 
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PART I I : EHFIRICAL EVALUATION .. 

CHAPTER TtfREE 

/ \ k \ 

COLOHB.JAN AGRICULTURAL STRATEC I ES AND 

THE PALM OIL INWSTRY 

. . The previous chapter presented the theo&k ical mddel .of tn, 9 
s aqd their relationship to three development 

PL chapt vr intends rfprov ide a' descript ivr background of Coloibian land tenure 9 
s~stt~rns. I t  will a l s o  illustrate the three development goals. - 

b & .F---'-, ; i 

 he goals of consumption over time and current employment are 

1\ 
' Y 

i llu~trat~d wittiin the: context of two airikultural strategies. Both 

strategies h v e  been proposed for Colombia. This chapter will briefly - 
.. 

3 %  . Jcscr il~c the tenure systbms. of $-he two strategies. One agricultural 
C 

strategy would tend to resuit in large-scale mechanised holdings such as 
'1 

pltrntat ions, thc -other in .smell-scare non-arechanised family farms. " It 

Z 
( ,  r I a 

Is sug~c~stcd tliat the strategies advocate different tenure systems partly 
C 

bec,iusc* c)f  their di f fercnt development goals., 

' 
. I n  oddltion'the goal of net, foreign exchange saving 

by the pelmoil industry. The palmoil industry isdescribedwith *. . 

p~rticular cm,phasis on its role as an import substitute. 



1. A g r i c u l t u r a l  S t r a t e g i e s  L P 

1.1 ' Land Tenure Systems 

A s  in  the rest of L a t i n  America, t h e  d i s t r i b u t i o n  of  a g r i c u l t u r a l  

l and  is v e r y  skewed i n  Colombia. The skewed d i s t r i b u t i o n  is shown i n  

Table  3 .  I .  The t a b l e  shows t h a t  t h e  s r n i l l e s t  50 per  c e n t  of farms have on ly  

Table  3.1 The Degree o f  Land c o n c e n t r a t i o n  and of Rura l  Income D i s t r i b u t i o n ,  
~ o l o m b i a ,  1960. 

Farm -S i ze  Cumulat i v c  Cumulat kvc Cumula t i v e  Cumulat i v c  
( h e c t a r e s )  Pe rcen tage  P,ercentage Pe rcen tage  Percentage  

' No. pf l:arms of Area of  population^ pf Income* 
t 
Z 

s 4 

Sourccbs: '(:&so ~ ~ r b ~ e c u a r  l o  1960, Hototn:  1964 Second P a r t  p .  39. Also 

r A .  Berry.  "Land I ) i s t r i b u t l t m ,  income D i s t r i b u t i o n  and t h e  

Product ivc  E f  f i c i ency  of Colombian Agr i c u l  t u r c " ,  Yale Growth 

e Centcbr Discussion 1 ' ~ p e r  N t i .  108,  Y;11cl Univc.rsity ,, Mnrch 1971 . 
(mimco). ' 

Income r e f e r s  t o  income R c n c r i t c d - i n  ngrlcul tur ' t . ,  no t  t o  t h e  income t,f 
)* . J  / U 

people  involved i n  n g r i c u l t u r c * .  'I'lie d a s a  on land dotas no t  dfs ; iggregete  by 
. I  

i 
. c r o p ,  s o i  1 o r  l o c a t  ion.  Ilenct. tlic. dntri may o v t b r s t a t e  t h e  skewnc*as of ] ; ~ ~ t d  

' Y 
d i s t r l b u t  ion .  
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2 . 5  per cent of the ag;icultursl land.' Three-quartera qf the farms havk 

less than 10 per cent of the la'nd. At the other extreme the lfrgest 10 per 
I 

\ 
cent of farms have three-quarters of the agricu~tural land. The largest 

.2 

0.5 per cent have 30 per cent. 

r .  4 

In addition to the land distribution, the distribution of rural 

income is also skeved. This i's due to the dependence of rural income on 

1 
land. Table 3. I shows the incame distribution. The poorest 6.1 per cent 

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

e 
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 Icorenz curve for rural income distribution 

in Colombia has a Cini coefficit.nt of 0.57. This is very high and 
A 

indi'cates considerable skewness. It is the highest Cini coefficient among 

the six Latin Americitn countries for which data arc availah'le. 2 

~Althoup,Il the distribution of agricultural 1a;d is very skewed and 

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

economic arguments for lhnd 'reform. Thyre m y  be equity considerat ions but 

3 
* skewed distributions can maximise certain economic goals. However, the 

. skewed distributions m y  also coincide with mis-allocatiq'n of factors. 

This appears to be the case in Colombia. . 

, This mis-allocation o i  factors can be seen in Table 3.11. The 

table disaggregates by 'fap size but not by output. The table %indicates 

that there is a mis-allocation of factors. There is too much labour gnd * 
too little land on snall iarma and too much lend and too little labour on B 

C 

I .  



T a b l e  3 .11  R e l a t i v e  V a l u e  of o u t p u b  p e r  H e c t a r e  of  ~ ~ r i c u l t u r a l   and 
a n d  of A g r i c u l t u r a l  Labour 

1 

. R e l a t i v e  y a l u e  df o u t p u t :  
1 

p e r  worker  

p e r  hecta:e 

P e r c e n t  of  t o t a l :  

A g r i c u l t u r a l  l a b o u r  f o r c e  

. A g r i c u l t u r a l  l a n d  

VaLue of  p r o d u c t  i o n  

I 

~ a r d  S i z e  C a t e g o r i e s  
4  

~ u b - f a m i l y ~  ~ s m i l y )  Medium I,arge5 T o t a l  

S o u r c e s :  M .  S t e r n b e r g ,  " A g r a r i a n  Reform and Eml~loymen~ w i t  11 Spec l a 1  Keferenct*  

t o  l a t  i n  Amer i c a "  , ~ n t e r h a t  i o n a l  l a b o u r  Rev 1 csw, vo l  . 95 ( J a n u a r y  
I 

1 9 6 7 ) .  p .  2 4 ,  and H .  F e l s t c l i a u s t n ,  " A g r a r i a n  Kc.form and Developmcmt 
8 

i n  Colombia",  Land Reform i n  Chi l k ,  Cblomlria and Venezuela, Agency 

f o r  I n t e r n a t  i o n d l  Development,  vo]  . S p r i n g  Kc.vic.w of I ~ n d  Kc*form, 

v o l .  5 ( J u n e  1 9 7 0 ) ,  p .  9 .  
I 

1 .  G r o s s  v a l u e  o f  o u t p u t .  
L 

2. ' s u b - f a m i i y  f a r m s  a r e  d e f  ined. as i 'nsuff  i c  lclnt t u  provid'c. f u l  1 
employment of  more t h a n  two maA-years c?f l a b o u r .  . 

3. Family f a r m s  a r e  d e f  incd a s  t l i o s t ~  w t ~ i c l ~  (.an crnploy ?wG t o  
f o u r  man-years of  l a b o u r .  

4 .  Medium f a r m s  arc. dcf  ined  a s  tllusc* wlllc.11 c a n  ctmploy f o u r  t o  
t w e l v e  man-years o f  l a b o u r .  7 r( 

5 .  Large f a r m s  a r e  d t f  incd  au those* whicll cbmploy morcb tllall 
t w e l v e  man-years o f  l a b o u r .  



. An improvement in the allocation of labour might produce an, 
output-mix wtiich could increase employment; output ahd land ut1lisatio.n. 

, . 

The labour-land ratio indicates that ,employment could be 
B 

increased by a different output-mix. Table 3 . 1 1  sliows,that the labour- 
I 

land r'atid vqries with farm .size. A similar relationship has been found 

4 
for other Lltin American countries. It means tl~at land fragmentation 

would result in a different outpuc-mix and more intensive use of land. 

One report estimates for Chilc that more thtenslve use of agricultural ' 

land cquld increase "effect fve. employment" by 75 per ccnt. 

Similarly ,. the output-land ratio indikates a potent Ial increave 

. I n  output. The output Land ratio varies inverbely with farm size. Sub- 

f am1 1 y and f amilv'farms shared less than one-third of the agricultural . '  
' lor~d. Y i h t  ttiey accounted for two-tliirds of tile vnlut~ of output. Conversely 

C I.irge farms Iiad t i , i l f  the agricultural land but produced only 15 per cen 

of ~1le valut. of output. 

Mort, Intc~nsivc use of land mighi also Increa~e the proportion 

of land under cultivation. ' In the 1.960 ;ensus year, ;nly twenty-seven million 

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

of Colombia's land surf9ce. Of tl~ts only 13 pc>r c e n t  was arable land. It 1 



shkuld be noted that much of Colombia's land is unsuited for agriculture. 
8 

"Hence figures showing theoretical land availability may overstate land 
, . 

underutiliaation. Yet the proportion of land cultivated is very low. 

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

5 per cent of Colombial,s total land surface. 
5 

The possibility of improving the a-lhcation of factors has prom~ted 

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

$ 

b legislation is doubtful. One economist has termed the Colombian legislation 

II reforu~mon~erin~~'.~ Another has suggested that "reformmongering" \ has done 

nothing to raise rural living standards. 
7 - 

The latest piece of "refomongering" was the Iaw of 1961. I'hc 

Law established the procedures for expropriating property, for grant irig ' 

credit and for titling land. The Law established the Colombiaq&ind 
2 

. Reform Agency (INCORA) to administer the procedures. INCOHA has been 

8 
moderately successful in its' credit and titling activities. In exproprl- . - 
ating property INCORA has been less successful. 

9 

The Law of 1961 was not envisaged ,as a polby. to fragment land 
- 

into family farms. 

large, if that farm 

Expropriation was fiat permitted of any farm, however 
I 

were operated efficiently .lo The only just 1 f lcut ion for 

expropriation was underutilisation of land, and to demonstrate underutllisa- 
, 

tion has proven costly and time consuming. 
11 

The resuldhas been a failurt. 

to redistribute land. By 1969 INCORA had exproprlat'ed only 124,000 hecture~. 
12 

This compares poorly with Chile where three million hectares of prlvate land 

'. were acquired in four years. l3 However, si,nce 1969, INCORA has acquired 

further land for redistribution. 
14 
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The success of the Law of 1961 can be judged only by reference 

1 
to its goal. Its purpose was not to fragment land-holdings. Its purpose 

\ j 
has been to improve the economic efficiency of land use. The l a w  has not 

attempted to maxirnise other goals.15 Expropriation is m i y  permitted if 

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

16 . . $ absorb labour. 

The limits to ,land fragmentation suggest that the present land 

tenure arrangement in Colombia wil! continue. large fa-. can continue if 

t!:ey art. I e f f  icient, and land fragmentation into family farms is not the 

, goal of reform legislat ion. 
b 

.) 

+ l'ht. prtldorninant tenure system is the owner-operator. '~i~ure 3.1 
+ t ,  

. '  
Figurc, 3.1 The land Tenure System in Colombia: 1960 - 

Proport ion of Fat-rns Proport ion ,of Agr icul turol Land 

I Renter 
\ Administered '4 

Source: T. Lynn-Smith. Colombia: Social Structure ,and Process qf 

Pqplopment, Gainseville, University of Florida Press, 1967. 
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p r e s e n t s  t h e  a p p r o x i m a t e  p r o p o r t i o n s  o f  t h e  d i f f e r e n t  t e n u r e  s y s t e m s .  

The o w n e r - o p e r a t o r  c l e a r l y  p ~ e d o m i n a t e s .  They a c c o u n t  f o r  two t h i r d s  

o f  t h e  number o f  f a r m s .  They r e p r e s e n t  s u b - f a m i l y ,  f a m i l y  a n d  medium 

t 

farms' .  I n  s p i t e  o f  t h e i r  p r e d o m i n a n c e  o w n e r - o p e r a t o r s  h a v e  o n l y  o n e - t h i r d  

o f  t h e  o g r l c u l t u r a )  l a n d .  

9 
- ,  s 

The l a r g e s t  f a r m s  a re  t h e  a d m i n i s t e r e d  f a r m s .  On t h e s e  f a r m s ,  

m a n a g e r s  are h i r . e d .  ~ d m i n i s t e r e d  f a r m s  may b e  p l a n t a t i o n s  o r  t h e y  ,may b e  . 
l a n d h o l d i n g s  f o r  e x t e n s i v e  c a t t l e  g r a z i n g .  They c o n s t i t u t e  4 p e r  c e n t  

6 
o f  t h e  . t o t a l  number of f a r m s .  They a l s o  have  on ( . - t h i rd  o f  thc. a g r i c u l t u r a l  

51 

1  arid. 

L 

1 

IB 
1 . 2  'l'wo - a1  t e r n a t  - i v c  a g r i c u l t u r a l  S t r a t e g i e s  

' ,  

1 ; i r ~ e - s c a  le  f a r m i n g ,  ' s u c l ~  a s  p l a n t a t  I o n s ,  Tan bc. vcbry c ~ f  f i c i e n t  

, t c 3 c h n I c a l  l y .  I t  1s p i r t - l y  1 o r  t h i s  r e a s o n  t l i a t  o n e  a g r i c u l t u r a l  s t r a t e g y  

a d v o c a t e s  l a r g e  f a r m s  i n  Co lombia .  ' l 'his , i s  t11c. C u r r  i e  s t r a t e g y .  l 7  l n  

a d d i t i o n ,  t h e  Cur r i c .  s t r ; i t t b g y  i n t e n d s  t o  r a i s e  l a b o u r  p r o d u c t i v ' l t y  i n  
J , , 

a g r i c u l  L u r e ,  a n d  a s  '1';lblc 3 .  1 1  ~ l i o w s  l a h n u r  p r o d u c t  i v i  t y  I ti m a x i m l ~ e d  on 

l a r g e  f a r m s .  'l'his i s  a n  q d d l t i o n n l  a r ~ u m e n t  f o r  1n r .gc - sca l e  f a r m i n g .  

> The Curr  ie  s t r a t e g y  e m p h a s i s e s  t i i t .  Low demand c.1 a s t  i c  1  t y  f o r  
b 

a g r i c u l t u r a l  g o o d s .  'Tl~c low c. lat ; tdc 1 Ly would t end  t o  r c ~ d u c c  a g r  i c u l  t u r d 1  

incomes  n:i o u t p u t  expanded. To a l l c v 1 ; i t c  t l lc  p fob lam of fir1 1 i n g  ; r g r i c u l  t u r i r l L  

incomtfs ,  tile s t r a t e g y  c a l l s  f o r  a c c e l e r a t e d  u r b a n  m i g r a t i o n .  An u r b a n  

' c o n s t r u c t i o n  programme i s  p r o p o s e d  t h a t  wcluld " p u l l "  l a b o u r  I n t o  t  t~ r .  u r b m  

. c t B n t r e s .  
18 

'The a g r i c u l t u r a l  l a b o u r  f i ~ r c e  would b c  r educed  ' a b s o l u t e l y  . 19 

I f  t l w r c  is a  r e d u c t i o n  i n  t h e  a b s o l u t e '  l a b o u r  f o r c e ,  n g r i c u l t u r a l  c y t p u t  



c a n  bv i n c r e a s e d  o n l y - b y  r a i s i n g  l a b o u r  p r o d u c t i v i t y .  Outpu t  c a n n o t  b e  
t 

i n c r e a s e d  by employ ing  a d d i t i o n a l  l a b o u r .  Hence,  t h e  s t r a t e g y  c a l l s  f o r  

$0 ' 

l a r g e - g c a l e  f armfhg. 

d 
The development  g o a l  b e h i n d  t h e  C u r r i e  a g r i c u l t u r a l  . s t r a t e g y  '2 

a p p e a r s  t o  be consumpt ion  o v e r  titne. Tha t  t h e  s t r a t e g y  h a s  a l o n g  t i m e  

h o r i z o n  is i n d i c a t e d  by i t s  e m p h a s i s  on l a b o u r  p r o d u c t i v i t y .  R a t h e r  

t h a n  m e r e l y  maximis ing  c u r r e n t  employment,  t h c  s t r a t e g y  i s  a o p c e r n e d  t o  

improve l a b o u r  u t i l i s a t i o n .  21 The l o n g f l r n c ~  h o r i z o n  i s  ; , l su  i n d i c a t e d  by 

t h i s  t t i e s i ~ . ' ~ C h a p t e r  l b o  h a s  shown t h a t  n long timc. h o r i z o n  i m p l l c s  
-4 

l a r g e - s c a l e  f a r m i n g  r a t h e r  t h a n  f a m i l y  f a r m i n g .  

An a l t e r n a t  l v e  ap,r i c u l  t u r n 1  s t r a t e g y  i s  p roposed  by t h e  I n t e r n a -  

t  i b n a l  1i1Lour o f f  i c e  ( I L ( 9 )  . 2 2  I t  p r o p o s e s  t h a t  f a m i l y  f a r m s  s l ~ o u l d  he  t h e  

dominant  t t n u r t .  s y s t e m  and t h a t  l a rge '  l a n d - h o l d i n g s  ~ h o u l d  be f ragmented  

I n t o  ;.mi 1 y  f a r m s .  , The- 11.0 p r o j e c t s  f u r  d 9 B O  an a b s o l u t e  i n c r e a s e  l o  H 

tfic d g r i ~ l ~ l  tur,11 I j b o u r  f o r c e  uf j u s t  under  one m i l l i o n .  'To a b s o r b  t h l t i  

, ~ d d i  t  i o n d l  l a b o u r ,  t h e  11.0 c , ~ l l s  f o r  f a m i l y  f a r m i n g .  Abi l'ablc. 3.  1 1  s l i o w ~ ,  

l i tbour a b u o r p t i o ~ l  'per u n i t  of Bnd is h i ~ l i e r  on f i tmily fa rms  t h a n  on l a r g e  ' 

f i trms.  Hence*, t h e  strategy p r o p o s e s  ;I t e n u r e  syst'em o f  f a m i l y  f a r m s .  

, 
'I'lre ~ l e ~ ~ l o p m e n t  g o a l  b e h i n d  tlle I L O  s t r a t e g y  1 ti c u r r e n t  employment. - 

I t s  dominance.. 1nd ica te : j  a s h o r t  t i m e  h o r i z o n .  . A l l  o t h e r  g t r a l s  s u c h  nbi 
A 

4 

consumpt ion  o v e r  t  lme ircb s u b o r d i n a t e  t o  c u r r e q t  employment . 24  The 1,0 

13 e v e n  preparcvl t o  a c c e p t ,  lowcr  o u t p u t  i n  r e t u r n  f o r  hig11c.r. employment. 
2 5 

! 

'The* 1 L O ' s  r a  f o r  m a x f m i ~ i n ~  c u r r e n t  employment I s  p o v e r t y .  -, 
2 6 



% .  
, I t  c o n t e n d s  &&t o u t p u t  g r b v t h  has prodt iced h i g h  unemployment and skewed . * 

income d i s t r i b u t i o n .  27 To k e l i o r a t e  t h e  ' p o v e r t y ,  the I M  wbuld c b n c e n t r a t e  
, < 

o n  l a b o u r  a b s o r p t i o n ,  a d  this i m p l i e s , f o r  a g r i e u l p u r e  a t e n u r e  system of  . 

f a m i l y  fa rms .  

- From t h e  e v i d e n c e ,  Colombia a p p e a r s  t o  live a d o p t e d  t h e  C u r r i e  
,. 

r a t h e r  t h a n  t h e  ILO s t r a t e g y .  F i r s t l y ,  a s  n o t e d  e a r l i e r , . C o l o m b i a n  l a n d  

l e g i s l a t i o n  has n o t  a t t e m p t e d  t o  f r a g m e n t ,  l and-ho ld ings . -  Large  l a n d - h o l d i n g s  

c a n  , con t inue  i f  t h e y  are e f f i c i e n t  . Secondly ,  l a r g e - s c a l e  f a r m i n g  h a s  

* I )  
, . 

grown i , n e r e a s i n g l y  i m p o r t a u t  i n  Colombian a g r i c u l t u r e .  T h i s  is s h o r n  by 

t h e  g r w i u g  p r o p o r t i o n  o f  o u t p u t  'coming from l a r g e  f a r m s .  ' While total,,  

, a g r i c u l t u r a l  o u t p u t  h a s  i n c r e a s e d  by ad a v e r a g e  o f  3.3 p e r  c e n t h a  y e a r ,  t h e  , 

28 ,, . o u t p u t  of c r o p s  grown on l a r g e - s c a l e .  far ins  ha's i n c r e a s e d  f a s t e r .  

g roup  c o n s i s t i n g  o f  t h e  v e g e t a b l e  o i l  c r o p s  i n c r e a s e d  production by an  

j *  - J 
a v e r a g e  of 11.7  p e r  c e n t .  a  y e a r .  Prcoduced on  l a r g e  f a r m s ,  t h e i r  p r o d u c t i o n  

Is e f f  i c f e n t  even  by wor ld  s t a n d a r d s . 2 g  Of t h e  f i v e  c r o p  which grew,  t h e  . - - I 

f a s t e s t  i n  tonnage ( c o t t o n ,  r i c e ,  s e a A o ,  m i l l e t  and s o i b e a n )  , a l l  b u t  ' 

4 .  
m i l l e t  i n  1960 had a t  l e a 9 t  a  ' t h i r d  of t h e i r  a r c a - c u l t i v a t e d  on fa rms  o f  

o v e r  f i f t y - h e c t a r e s .  30 S i n c e  1960 r h e  c v i d e n c r  s u g g e s t s  t h t  t h e  d r o p o r t i o n  ' . 

3 1 - 'of a g r i c u l t u r - a g  o u t p u t  g r a m  on l a r g e  fa rms  has incre.ased,  

1 . 3  P r o d u c t i o n  t e c t i n l q u e s  

d 
I 

S i m i l a r l y ,  Colombia  a p p e a r s  t o  have a d o p t e d  t h e  Cur r  ie  s t r a t e g y  

r a t h e r  t h a n  t h e  IW .st6rategy t o w a r d s  p r o d u c t  ion  t e c h n i q u e s .  C u r r i e   advocate^ 
.I 

mechanised  t e c h n i q u e s :  t h e  ILO,  on t h e  o t h e r  ttand, f a v o u r s  n o n ~ e c h a n i t i e d  

32 
t e c h n i q u e s .  



. z  . . 

f' 
# - 

. 81 

, The adop t ion ,  of C u r r i e ' s  s t r a t e g y  can be  see* by t h e  growing 

predominance o f  'crops Nth a r e  mechanised. Of t h e  f i v e  c;op& which grew ' . 
the f a s t e s t  i n  tonnage ,  a l l  t h e  a r e a  p l a n t e d  w i t h  soybean and sughr  w a s  

mechanised i n  '1960, v h l l e  f o r  t h e  o t h e r  c r o p s ,  t h e  p r o p o r t i o n  of t h e  a r e a  . \ ' "  
3 3 \ * 

mechanised f e l l  'from 80 pe r  c e n t  ' f o r  c o t t o n  t o  20 per  c e n t  f o r  sesame. I 

The adoptiion o f  C u r r i e l s  s t r a t e g y  is a l s o  i n d i c  t e d  by t h e  P 
i n c r e a s i n g  u s e  of t r a c t o r s .  Between 1953 and 1967,  t h e  number o f .  t r a c i o r s  

more thaq  doubled.  
34 

Since  1968, t r a c t o r  impor t s  'have been al lowed t o  
C 

e n t e r  f r e e  of any r e s t r i c t i o n  and t h e  real v a l u e  of t r a , c t o r s  and farm . ,  

nachi&y i n  u se  h a s  doubled a g a i n .  35 The brnef  i c i a r i e s  of t h e  t s p i d  

e - 
mechanisa t ion  have been t h e  l a r g e r  farms. No s u i t a b l e  f o r  small- ' 

s c a l e  agr icu1t ; re  h a s  y e t  been developed f o r  Colombia. 
.3 6 

. . . A s  a  r e s u l t ,  

more t han  two- th i rds  of a l l  t r a c t o r s  i n  1960 were on u n i t s p f  ove r  f i f t y  - - 
3 7 

h e c t a r e s .  , 

M e c h a n i s a t i ~ n  p r i m a r i l y  r a i s e s  p r o d u c t i v i t y  per  man r a t h e r  than  
\ 

per  h e c t a r e .  Yet Tab le  3 - 1  1'1 shows cha t  Large s c a l e  a g r i c u l t u r e  can produce 

very  h igh  y i e l d 2  per  t lectarc*. The t a b l e  shows a n  o v e r a l l  c o r r e l a t i o n  b 

38 
' between i i r m  s i r e  and y i e l b p c r  h e c t a r e .  The c o r r e l a t i o n  e x i s t q  even 

* .  

among c r o p s  such a s  p o t a t o e s  d i i c l i  is a c r o p  p r u d m i n a n t l y  c u l t i v a t e d  on 

'small farms.  



-- 
Crop . Iwm Sire (hectares) 

- 0-2 2-10 10-20 , 20-50 50-500 500-2500 INCORA 
. . . 

@r l e i  806 891 778 837 . 1,625 * 1,996 1,802 

Sources: International Bank for Reconstroction and Development (IBRD),' 

Grain. millet 758 1,017 1,474 1.889 1,728 2,194 2,875 

Potatoes 4,090 ' 4,519 6,904 4.780 6,928 11,421 15,550 

Wheat 704 630. 694 64 2 1,442 1,858 1,592 
* , . 

Rice ' 1,635 1.642 1.693 1.595. 1,840 2,367 2,841 

( 
* 

Yuca 7,371 6,366 5,955 6.693 9,429 a 9,953 ' 8,274 
1 

Lima Beans 32 2 309 ' 347 . 34k 4 11 965 1,158 

Tobacco 957 1,013 907 9 64 864 1,523 1,762 

, - 

Economic Growth of Colombia: Problems and.Proapects, ~altimore, I 

, 

Johns Hopkins University Press, 1972, p. 237. It should be noted 
, I 

that INCORA'. data ire for 1968, while the data on farm sire is. 

' . 
. for 1966. The EBRD recognizes that the two sets of data, 

2 
fully comparable, but states that they are suggestive. 

The .correlation between farm size and land productivity cxi 

partly.lecauae large fa- have taken advantage of techniques whish 
, . 

essestially neutral to scale. hrge farms havc benefited from such 

are .not 

are : 

inputs 

as improved seeds and fert iliser. 

f .  

J Over half the a& of barley, cotton, rice, millet ,' soybean tobacco ' 



. . 
and v h e a t  are p i a n t e d  w i t h  -roved seed. 39 Of these ;  a l l  but 'r&b;cco ? 

I a - 
a r e  P r e d a i n a a t l y  l a r g e  farm c r o p s .  Improved seeds .of  f p i l y  farm c r o p s  

have e i t h e r  not ,been  adop ted ,  o r  have n o t  be@n developed .  . . 
40 I n '  t h e  u s e  

. . 
' i  

of f e r t l l i s e r ,  l a r g e  f a r r s ' h a v e  a l s v  b e n e f i t e d .  G r i f f i n  h a s  sbovn t h a r  

4 1 -  . 
, l a r g e  r a t h e r  t han  mall fa- gained f r a  the  f e r t l l i s e r  subs idy .  

' +  - 
L't s hou ld ,  however, be no ted  t h a t  small fa- can also  be  

. . , . 
e f f i c i e n t .  With i n p u t s  df f e r t i l i s e r s  and improved s e e d s ,  f a m i l y  farms 

can  lyoduce  ve ry  h i g h  y i e l d s  p r  h e c t a r e .  'The last sol-  i n  Table  3.3' 
# 

s i p v s  t h e  y i e l d  per h e c t a r e  o b t a i n e d  on t h e  r e s e a r c h  fa* of . . 

&lonibia 's Land &form Agency (IACORA). The r e s e a r c h  fiirms a r e  s m a l l  and 

e q u i v a l e n t  i n  s i z e  t o  a  f ami ly  farm. I n . a l l  c a s e s ,  t h e  output - land  r a t i o  . 
v 

. i s  h igh .  ,Y ie lds  on t h e  INGORA,research *fa- even  exceed t h o s e  ob ta ined  

, on t h e  l a r g e s t  fa-. The i ~ i g h  y i e l d s  a r e  due  tornon+chanised  r a b h e t  
1 

t han  mechanised techniques .  

- .  * - 
Yet INCORA has a v a i l a b l e  a l l  t h e  i n p u t s  i n c l u d i n g  s k i l l e d  personndl .  

I r 
The p o t e n t i a l  f o r  t n c r e a s i q g  o u t p y t  on f ami ly  fa- may t h e r e t o r e  be 

1 . \ 
- 1 .  

o v e r s t a t e d .  h e  u s 4  of f e r t i i i s e r  i n  C o l a b i a  s u g g e s t  t h a t  new t e chn iques  
L, 

T 

a r e  adopted  by f d l y  farms. 42 &ever ,  i h e i r  adbpt40n t a k e s  time and ; q u i r e s  
9 

s c a r c e  t e c h n i c a l  pe r sonne l .  For t h e  p o t e n t i a l  i n c r e a s e . i n  o u t p u t  t o  be  ' 
* - 

pe r sonne l  would have t o  be  a v a i l a b l e .  Moreover, even i f  t h e  
I - 

6 u ~ p u t  w e r e  r e a l i a c d ,  t h e  n e t ,  e f f e c t s  might not 6e b e n e f i c i a l .  Lou . 

cou ld  c a m  a g r i c u I t u r a 1  fnc-.s t o  d e c l i n e .  

, .  , 

;;1 
-. 

. 

f. * -  



2. The Palm -0IJ I n d u s t r y  , + 

2.1 .I   he v e g e t a b l e  o i l  programioe -+ 

, , . 
~ r a d i t i o n a l l ~  co lombia  h a s  been a  n e t  i m p o ~ t e r  o f  e d i b l e  o i l s .  

*Throughout  t h e  1960 '8 ,  Cploplbia was i m p o r t i n g  some f i f t y  m i l l i o n  t o n s  
' 

- .  

o f  e d i b l e  o i l  a y e a r  and  t h e  i m p o r t s  were c o s t i n g  US $12 - US $15 m i l l i o n  6 

a y e a r  ' in f o r e i g n  exchange .  If  was Zo r e d u c e  a n d  e v e n t u a l l y  t o  e l i m i n a t e  . . 

i m p o r t s  o f  e d i b l e  o i l  t h a t  t i l e  government e s t a b l i s h e d  t h e  v e g e t a b l e  O i l  

I 
Programme by b i s c r e t o  No. 290 i n  1957.  

The programme was p a r t  o f ' ~ o l o m b . l a ' s  s t r a t e g y  o f  import  
i 

t u t i o n .  The  programme- aimed t o  expand d o m e s t i c  s o u r c e s  o f  

- 
by t a x  exempt ions  and s u b s i d i e s .  The s u c c e s s  of. t h e  ,pro,grarmne c a h  be * 

s e e n  i n  Graph 1 . .  I n  1960, t o t a l  consumptl 'gn of e d i b l e  o i l  (impor'ta p l u s  
0 

r. 

d o m e s t i c  p r o d u c t i s n  minus s t o c k s )  was '70.000 t o n s  of which ovrr h a l f .  

(41.000)  t o n s  wa: impor ted .  By 1971 ,  i m p o r t s  remained a t  a p p r o x i m a t e l y  t h e  

same a b s o l u t e  l e v e l  b u t  r e p r e s e ~ t e d  l e s s  t h a n  a  t h i r d . 0 . i  t h g  t o t a l  
+ 

h 
( 1 4 4 . 0 0 O 1 t ~ n s )  consumed. ' Dbmestic p r o d u c t i o n  o f ~ e d i b l e " o 1 l s  betweeri 1960 ,. 

r- * 

and 1971 had a l m o s t  ' t r i p l e d .  
'L ' 

- - f 

T h e  p ; i n c i p a l  s o u r c e  i n  t h e  e x p a n s t o n  of e d i b l e  o i l  p r o d u c t l o n  
. # 

# $1 

t 

vas v e g e t a b l e  o i l  and p a r t i c u l a r l y  .. - palm 01). As Graph I1  demonstra t -en,  
a. r 

3 
veg&tabl,e o i l  p roduc t , i an  h a s  expanded d r ~ t l c a l l y .  Over' t h e  pe;iod . I .  

t .  b 

1960-1971. v e g e t a b l e  011 p r o d u c t i o n  g r e w - a t  a n  a n n u a l  r a t e  o t ' 2 1  p e r  cent y 

and  by 1971  a c c o u n t e d  f o r  8 5  p e r  c e n t  of t h e  ed-lble o i l  produce) . '  A ~ ~ & I  . *  



of I R  nnd f a t s  o n  t h e  o h w r  hand Rrcw by o n l y  4 p e r  c r n t  a ' yc i l r .  d f  t h c  
. . 

vegp t a b l c  o i h ,  pnlm 01 1 p r o d u c t  i o n  11~1s s l ~ o w l  t l w  most drrunclt i c  c x p n n s  ton .  L 

l ' r d u c t  i o n  of palm o f 1  r o w  b c ~ t v c r n  1960 nnd 1 9 i l  from 1.70 t o q s  t o  , 
L - .  

1 

-36,177 to'nfi. From being 1111 I n s  t g n i  f  tci111t w t q - c c  o f  v t h ~ e f  ohlc. ot  1 111 1960 . 

( ICHH t h a n  L pDr cent of  thr-  t o t n l ) ,  by 1971 pi~lnl  o i l  h r ~ d  l>c~;.t~rnc t h e  . 
. I 

main t lourcc  o f  B much j i r ~ i l t c - r  t o t i l l .  111 1971,  pialm o i  1  i ~ c c c ~ ~ n t c d  for 16 
. . I 

per c e n t  of t h e  t o t a l  v v g e t a b l c  o i l  p r t ~ I i ~ c t d .  

t'cilm o i l  c x p a n s i o n  o c c u r r t d  i n  Ct)lomGi;~ p r i m c ~ r l l y  l x ~ c n u s t ~  o f  

ol  t ; l x ~ n  on  p t r  fmony , income nnci cxc-cass t t s t or f v n  yc-clru. - .  ' 
' , 0 

\Pith . d i r t a c t  f'nxcs on  p r o f  its r i s i n g  t o  36 p c r b c o n t '  ; ~ n d  cbxc.tls~ p r o f  i t s  ' . 
~ t - . - ' 

t a x  pay.ahfr.ol? n d t  'prof  it^ o f  a further 32 p e r  c m t ,  t 1 1 t b  r x r m > t i o n s  wrrr 

generouu. Moreover  ,, s t o c k h o l d e r s  o f  'palm o i  1  11111 ts wt;rO t l ~ e m s t ~ l v ~ s  

a 
C 

cxcmpted f rtnn :I p r o p o r t  i o n  o f  p a t r i m o n y  I I I ~  cncomt- t:?xcs. t n  t l lc  ilrc-u of 
* *  

f o m i l y * f a r m s .  I n  1 9 7 1 ,  ICA s p e n t  $250,000don pnlm -01 1  ' iu~d  c o p r a  i ~ l o n t . ,  kt4 
I - 

r 
by 1973  ICA wi 11  h a v e  s i x t y - f o u r  n g ~ o n o r n i d t s  ant1 I I U X , ~  1 I i ~ r i ~ s  spec lo1 i u c d  

44 * 0 

i n  o i l  pa lms .  ' In t,hc , a r c n  of c r e d i t ,  t l w  government  h a s  cnobl t*d palm 01 1  

product-rs - t o  o b t a i n  c r c d  i t  c h  p l y  c ~ n J  on 11 l o n g t c r m  bas i n .  
4 5 

4 T h e  t o t u l  
* 

c r c d i f  n u t h o r i s e d  be tween  1 9 6 3  nd 1 9 7 1  o n  palm o i l  amounted t o  165 
\ 

,' 
. t P mi 11 i o n p s o s  , a n d  b s e x p a n d e d  f e s t e r  t h a n  lor 11 y  o t h e r  >rap. 46 

C'hkern&nt s u p p o r t  f o r  palm o i l  e x p a n s i o n  was n e c e s s a r y  f o r  two 
- 

r e p o n s .  I n  t h e  f i r s t  p l a c e ,  t h e  A f r i c a n  o i l  pnlm is u p e r e n n i a l  c t o p  





Graph 11: V o l q  d Corpo~itioo of Edible 011 PL.aduced in Golabia: 
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i  wit!^ .I f c u r  yt-ar g ~ s t d t  i o n  p c r  i t ~ d ,  For  t l i r  c n r l y  y o a t s ,  tht- n e t  r e t u r n s  

was n c & s s u r y .  i n  t h e  second  p l n c c  ,' r i cnn 01 1 palms a r e  n o t  ind lgcnoua  
# 

t o  L a t i n  Amcricn and l i t t l e  was known abou t  chcm.' Kqovlcdgc had t o  be , 

impor ted  f fok a b t o a d .  ' A g r i c u l t u r a l  p r o d u c t s  which a r c  n w  f n c c  g r e ~ i t v ' r  
I 

s u p p l y  u n d c r t a i n t i e s  t h a n  new m a n u f a c t u r i n g  p r o d u c t s ,  i ~ n d  t o  ccnnpenmtc 

to r  t h v  undt-rt n i n t  i c s  t h c  indus, t  r y  needed subsidies. 

# 

Tllc r e s u l  t  of g~wcrtunt.nt  s u p p o r t  was t  hc r a p i d  c.xpansion i n  

t h t ~  prtduc;t i o n  of palm 01 1 .  Vhroug t~ou t  t h e  i ' 9601s ,  o u t p u t  of  palm o i l  - - 
g r v v  a t  311 annuirl r a t e  of  30 pc'r c e n t  ,a ye.lr.. From 8 0 0  h c c t t l r e s  p l n n t c d  

i n  1960 ,  t h e  Are&% undtsr 011 palms grew t ~ j  19 ,000  h c c t ~ r c v  by 1967, and 

47 
i s  forecast t o  r c n c h  23,500 h c ~ c t a r c s ' h y  1975. . m 

* a  

1 D i s t r l b u t  i o n  o f  I ~ o l d i n g s  bv. s i z e  

f . ~ ~ .  Thy m l j o r i t y  of producers a r c  f a m i l y  f a & s ,  but  p l a n t a t i o n s  p r o d u c e  
. . 

t h ~  . u j o t l t ) ;  of palm o f 1  : Over threr-quarters of  t h r  of  1 i s  on ' 

t l w  f o u r  l a r g e s t  p l a n t a t  i o n s .  The l a r g e s t  p l a n t a t i o n  h i t s  nn a r e a  of 

5 ,000  t i e c c a r e s  and  is the  l , l r g a & t  p r o d u c e r  of pdlm o i l  In L a t i n  America. 
, 1 & 

, Twq q t h c r s  are over 2,000 h e c t a r e s .  Thc o t h e r  p l a n t a t i o n s  r a n g e  i n  s i z e  

J from f i f t y  h e c t a r e s  q m a r J s .  
\ 

While f a m i l y  f'arms form t h e  m a j o r i t y ,  of p r o d u c e i s ,  t h e y  s u p p l y  , . 
, . 

l e s s  t h a n  o n e - q u a r t e r  of t h e  palm o i l .  Family f a r m i n g  is f i n a n c i a l l y  

f e a s i b l e ,  b u t  s i n c e  t h e  programme began many f a m i l y  farms h p v e  c e a s e d  



pr'ov,inci..of ~ a q u e t 6 ,  t h e  m r l ~ o r i t y  by 1971 had bcen  nban&mcd. E l t h e r  
2 .  

4' c r e d i t  , q r  t h e  n e c e s s a r y  p o t i m c c ,  v n s  n b a c ~ i t . . ~ ~  Now. f s m i  l y  f a r m s  eye 

o n l y  e s t a b l i s h e d  o,n a c o o p e r a t i v e  b a s i s  ils p e r i m t t e r  p l a n t i n g s  t o  n u c l e u s  
t 

~ l n n t  s t  i o n s .  The plnntnt i o n  p rov  ldrs t h ~  r x p c r t  isr and t h e  r x t r i ~ r t  i n p  
% 

f w i l i t y ;  I n  r e t u r n ,  t h c  family fnrms ~ c l l s  t h e  pc~lrn o i l  f r u i t  t o  t h c  
. f 

p.lnnt:lt i o n  nt .I p r t w r r n n g e d  . p r  ice,. 5 0 

1.4.1 NtDt f o r p i g n  exchnngs  s a v i n g  

I 
Ttw main goal of t h c  V e ~ e t n b l c  Oi 1 I ' r o p r m c  was import s u b s t  i -  

t u t i o n .  A s  a n  import  s a b s t i t u t c ,  palm o i l  h a s  hnd mixed s u c c e s s .  Palm 

t y i  1 h a s  s u c c t ~ s s t u l l v  r c*p l r~ced  v c g e t i l b l t ~  11 i  1 i m p o r t s .  '141~ main vcbgeteble 

o i l  import , c-opr.1, accoun th , i  fc,r illmost h,ll! ( It9 pc-r rcn't) o f ,  tot.11 c d i h l c  

* 
~ j i 1  i m p o r t s  .1nd had bctm .IS l l i g t ~  ;is 90 pt3r c e n t  (1'956). Hy 1970,  c o p r n  

! 

t ~ a d  b c q  rcducc.d t ~ ,  1 ptbr c c n t  of t o t s 1  t d i , b l c  o i  1  i m p o r t s .  On t t w  o t h e r  L 

Il.~nd, prtlm o i l  h a s  no t  s u b s t  i  tutctd f o r  t is11 o i  1 i m p o r t s .  ~ r o m  kss t h e n  , 

1  p e r  c e n t  t i1 t o t i l l  c d i b l a  o i l  i m p o r t s  111 1960, f i s h  o i l  i m p o r t s  had s o a r e d  

t o  97 p e r  c c n t  by 1970. '51 (Graph I l l ) .  l n 1 9 7 1 .  t h c  Andran p a i t  a l l o w e d  . 
I ,  

u n r e s t r i c t e d  e n t r y  of  f i s h  oil i m p o r t s .  In  'tlw f ir'st scvpn  month of 1971 .' 
\ 

' , ' *  
f i s h  o i l  i m p o r t s  r e a c h e d  a l m o s t  t h r e e  q u a r t e r s  ( 7 3  p e r  c e n t )  of t h e  t o t a l  ~, 

5 2 1 
impor ted  i n  1970.  Fot th'c f i r s t  t i m e ,  1971 saw n d o m e s t i c  s u r p l u s  o f .  

pa lm  o i l .  
t- 

The r e a y o n  f o r  t h e  i n f l u x  of f i s h  o i l  i n t o  Colombia is i t s  

r e l a t i v e l y  lm p r i c e .  F i s h  o i l  a t  US $182 p e r  t o n  c . i . f .  is almost h a l f  i - 
. * i  

t h e  p r i c e  of palm o i l  produced d o p e s f i c a l l y .  A s  a n  i n p u t  f i s h  o i l  is a 

a 



nerir p e r l e c t  s u b a t i t u t r  f o r  

*. 
Palm o i l ~ a n d  'palm kcrnt-1 o i l  I s  p r i n c i p a l l y  used  as . ~ m  i n p u t  

i n  t h e  p roduc t  ion  of m a r g a r i n e ,  of s o a p  and ot s h o r t e n i n g .  ~ e & n d  f o r  
' i  

B 

tlrtx;e p r o d u c t s  i n  C o l m b i a  i s  f o r c c d s t  t o  r ise and t h i s  w i l l  increase. 
- t 

dcinnrld t o r  t h e  i n p u t s .  Soap p roduc t  ion  hns  been growing by 6 per  c c n t  n 

. 53 
, , 

n t u t ~ l y  2 per c c n t  a  y c n r .  Howevtwr , i n  t  hc* p roduc t  i  on of miirgar i n e  and 

s l w r t e n i n ~ ,  f i s h  o i l  s u b s t  l t u t c s  f o r  palm (>A1 a F i s h  o i l  now hccounta  f o r  

cwcr ha1 t t h e  i n j i r t l d i r n t s  i n  u r g e r  i n e  product  i o n  i n  c e r t a i n  c o u n t r i c * ~ ,  

rand owlng t+ i t s  r e l i t ' i v e  l y  low p r i c e  t h e  p r o p o r t  ion h a s  hcen i n c r e a s i n g .  54 

S i m i l a r l v ,  1 isla t) - t i n  s l ~ u r t ~ n i n ~ .  I n  1970. ( b e f o r e  t h e  Andran - 
f:ict n l  lowed u n r e s t r i c t e d  entry ' o t  f i s h  o i l ) ,  t h e  Colombian r e f  i n e r i e s  

' used f  is11 ,?i 1  f c ~ r  t w e r  t1al'f t h e i r  inpu t  in  s h o r t e n i n g .  Palm o i l  a c c o u n t e d  

t o r  t11c rcs idu , i l .  Nu d a t , i  , i re  nva i l ab l t . ,bu t  since 1970 t h e  p r o p o r t  ion  of 

t id t i  o i l  has p r o b a b l y  r i s e n .  * 

a 
Only i n  s o a p  p r o d u c t i o n  .ire palm p r o d u c t s  f r e e  of c o m p e t i t i o n  

from f i s h  o i l .  Ldur ic  a c i d s  makc up some 20 p e r  c c n t  of ' t he  i n g r e d i e n t s  

of s o a p ,  .ind the. o n l y  l a u r i c  a c i d  a v a i l a b l e  i n  Colombia i s  palm k e r n e l  o i l .  . ' 

, However, by i t s e l f ' s o a p  p r o d u c t i o n  would n o t  p r o v i d e  a n  a d e q u a t e  market  
\ 

f o r  palm o i l  p r o d u c t s .  

The s u b s t i t u t i o n  o f  f i s h  o i l  i m p o i t s  f o r  v e g e t a b l e  o i l ,  i m p o r t s  
, . 

h a s  had ii b e n e f i c i a l  impact. on n e t  f o r e i g n  exchange e x p e n d i t u i e s .  As 

, G r a p h  I shows, t h e  volume of e d i b l e  411' i m p o r t s  h a s  n o t  f a l l e n  a p p r e c i a b l y ,  
. - 

y e t  t h e  v a l u e  of the  e d i b l e  o i l  i m p o r t s  has d e c l i n e d .  I n  1960,  t h e  
6 
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ave ragc  p r i c c  of e d i b l e  o & l  i rsports  llnd been U S  $402 p e r  t o n ,  by 1969, 

F - 
. . . t h b  averqgc  p r i c e  hnd d e c l i n e d  t o  US $114 poi-, t un .  .Impart& of, r d i b i c  

r' - 
o i l  I n ,  1960 c o s t  t h r e e  t i m c s  a s  much :as thc~'mucli l t t r ge r  volum'c .imported 

The d e c l i n e  i n  t h e  v a l u e  of  tmports c ~ : ~ b  1c.s ( : o J  omh i a  t c ~  s,ivc. 

a . . 
r p r e i g n  'exchange by & m r t  i ng  t h e  r r l n t  i v r l  y mrrr e x p c ~ ~ w L v ~  pn l m  o'i I .  

F a p o r t s  would a l s o  suppl&aent t h e  s h r i n k i n g  domcst lc  markct f o r  p& o i  I .  

' In t h e  q t t e r n a l  marke t ,  Colombir~ 1~1s not  the1 pot twt  i c a  L t  1). expor t  

palm o i l  and palm k e f n c l  o i l  t o  Wcstcra lu ropo  w l ~ i c h  :lbsorbp thacr quii r t tbrs  

h 
of world palm o i l  impor t s  a& f o u r - f i f t h s  ot wor ld  P33m kc.rncl imports .  

C- 

,-a 
. . Colombia's b r i e r  is no t  co t&e t i t i vc .  Thr p r i w  of CoJomhlao p b l k o i l  

r 

is US $325 p e r  t on  f  .o .b .  and tllc p t i c c  of pn,lm kc*rnc.l o i l  US $403 per  

t o n  f .o.b. T h i s  is not  c ~ m p e t i t i v c  w i th  i n t c rua . t i onn1  c i  i  . f .  y r i c c s  in  . , 

Western Eutopt- of U S  $262 and US $372 rcBspect ivckly. 

? 

I n  t h c  t ~ k t e r n n l  markct Colombian producqrg liuvc i m  oppor ' t u l~ i t J  . 

of supplementing t h e i r  s h r i n k i n g  market w i t h i n  Colombia by c y p o r t  fnp t o  
4 

t h e  Andean Group c o u n t r i e s .  Against  palm o i l  import$,  C h i l e  now moSata!ns 
% 

+ $'- * t 

a d n o m i n a l  t a r i f f  of 53 p e r  c e n t  a g a i n s t  member c o u n t r i e s  and a nbmfnal 

tar'iff of  246 per  c e n t  a g a i n s t  t h i r d ' c o u n t r i e s .  Palm o i l ' s  domekt i c  

p r i c e  L? Colombia  US $325 g i v e r  an import p r i c e  of US $497 A ton  i n t o  ' - '  
\ ,  

.I 

C h i l e .  T h i s  cokpates f avourab ly  w i t h  t h e  p r i c e s  of t h i r d  c o u n t r i e s .  Even 

. a t  t h e  low i n t e r n a t i o n L 1  p r i c e  of US6$262, t h e  t a r i f f  of 246 pe r  c e n t  w i l l  
. * 

' 
' mhke an import'  p r i c e  of US $907. Only Ecuador can e f d  e r  compe t i t i on ;  and 

- 9 

Colombia has  the advantage .  The o i l  i n d u s t r y  i n  Ecuador is l e s s  

. , e f f . i c i e n t , m o r e o v e ~ t h e  t o t a l a r e a  t ~ b e ' ~ l a n t e d u n d e r o i l  palms l a o n l ~ .  -+ 
.? .-7 i . 

56 
. 8,000 h e c t k k .  Moreover, per  c a p i t a  c o n s m p t i b n  of v e g e t a b l e  o i l  is low 
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and income elasticity is high kng'the Andean Group, so thit the market wlli 

37 expand. With coipetitfve prices, GoLdian prducers have the - 
I .  

opportunity of dominating the parket. 
& .  

& 
, - - ? 

Conclusion . . , . 

4 
& '  

This cllnpter has described Colombia's land tenure systcin and-the 
1 * - 

palm oil industry. Theb tenure systeas were illustrqted within the context 

af two agricultural strategies pr&'psed for Colombia. ' While ~ ~ ~ v i d e n c c  

is not conclusive, it indicates that Currie'a stkategy has beep adopted. 
4 .C 

Large-scale rnechanised agriculture has been supported rather than family 

famind and non-chanlsed techniques. From Chapter TWO, the reason may 

bc a desire to mimise consumption over time rather than current employment.. 

d 

The palm oil industry was-established as an import substitute and 

'. its success appears doubtful. This chapter shoved that while palm oil has 
. 

repla'ced vegetable oil irportd it has not replaced fish oil imports. The 

next .chapter will 'eetablish whether the' industry saved foreign exchange. 
' I  

' I 

I 
I 

-. 
i .  

- I +-.. 
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Chapter  & ~ t r s  ' .9 . , .. j c . - .  
I ,  

? . . 
1. 7he !mportance of land as- t h e  de te rminant  of  inc- d i s t r i h u t . i o n  is ' 

s h m  b) A.  Berry,. " h a d  ~ i q r i b u t i o n .  Income D i s t r i b u t i o n '  and t h e  b 

Product ive  E f f i c i e n c y  of Cplombian Agricufture1',.Yelw Growth C e q t e f ,  , 

Discuss ion  ~ b p e r  pa. 108, Yale l @ i v e r s i t y ,  Harch 1971; '(mimeo). . 
C 

2 .  The G i f i i  cpef ficients a're de r ived  i n  W .  C l i n e ,  P o t e n t i a l  ,Ef . fec , t s .q f  . 
I 

, , Income &di s t r ibu t , i on '  on Economic ~ r b t h - ,  New York, Praeger  , 1972 ,, 
a . . p. 113. The c m n t t i e s - a r e  Argent ina ,  B r a z f l ,  C h i l e ,  C o l m b i a , .  - . . ,  

,Mextco ind  Venezuela. 5 
t 

* * ~  

3. For example, a skewed income d i s t r i b u t i o n  m y  maximisr consumption 
ov,t8r t i~ as  Chapter  Two shoyed. . 

4 .  M .  S t e rnbe rg ,  "Agrarian Reform and ELnp.loyment.wi 
t c  La t in  h ~ r i c a ~ " ,  I n t e r n a t i o n a l  Labour Review, 
pp. 1-26. 

t h  s p e c i a l  r e f e r e n c e  ., . ' 

v o l  95 (January 1967),  . , .  

5 .  Tile propor t ion  o i  a r a b l e  lqnd p e r  a g r i c u l t u r a l '  l a b o u r e r  is Low 
compared wi th  o t h e r  L a t i n  American c o u n t r i e s .  I b i d .  - I 

6 .  "Reformrsongering" r e f e r s  t o  l e g i s l a t i v e  ref-ofm. A.  Hirschman, 
J o q n e y s  Towards P rog res s  , New York , 'he  -Went i e t h  Century Fund, ' 1963. , 

"The,rnain e f f e c t  of "reformnongering" has ' been  t o  u n i f y  and 
s t r e n g t h &  t h e  n a t i o n a l  p o l i t i c a l  machinery, bu t  not  n e c e s s a r i l y  to 
brbaden t h e  d i s t r i b u t i o  bf e c o n ~ m i c  b e n e f i c  t o  workers  and p&sants ."  
H.  ~ e l ~ t e h t h s e n ,  "Agrar 1 an Reform and Development i n  Colombia", i n  

i l e .  Colombia and Verreztkla, Agency f o r  I n t e r n a t i o o a l  
) , Spr ing  Review of Land Reform, v o l  . V ,  June  1970, 

p .  2. 

8 . .  I n  its f u n c t i o n  as a  t i t l i n g  agency I -PfeA has gran ted  90,000 t l t l e s ,  
. i n  1969 was i s s u i n g  c r e d i t  t o  30,000 y d i l i e s  and h a s  s e t t l k d  20,000 

f a m i l i e s  on p u b l i c  land. Y e t  95 pe r  c e n t  of t h e  t i t les were o n  . 

f -  
p r i v a t e  land .  I n  its l e6d ing  f u n c t i o n  INCORA t e n d s  t o  s u b s t i t w e  
f o r  o t h e r , l e n d i n g  a g e n c i e s ,  s o  i f  the 30,000 fami l iCs  n o t  a l l  
r e p r e s e n t  a n e t  c r e d i t  c r e a s e .  F i n a l l k  I n  its s e t t l e m e n t  p o l i c y  
INCORA has tended-  t o  p  ~ o l o m b i a ' s  tmequal distribution of 
l a n d .  1b id6  - + 
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, 9. The fki1ure is partly due to firrbncial c-traihts; Only 9 per cent' - > .  
- d of INcORA'~ budget is spent en expropriatibn anb;land ,purchhses. - 

A, 
- Internatioqal W k  .for' ~edbnstruct$o* and ~kvel'apdnt (IBRD) , . p ?&,v , -  J . . 
Economic Growth of Xbloabla: - Ptoblers a d  prosmts, JJpl\ti&re, 

' Johns Hopkins WversJty Press, 1972, p. 439. 

0 

10. "This may bq.seen d s  ~olorbia,'~ chosen soitition for the problem . 
'of land -reform . , . not disturbing economically efficient holdings". 
United Nations, Progress .in Lapd Reform, Departhent of Eqonomic 
and Social Affairs, New York, 1966, p. 19, ' 

. . 
1 

I '. 1, 
11.. IBW, Economic Growth of Colomb-ia: Problmts a+ Prospects; op, c . i t .  , 

p. 238: ' ,  b 

. , 

<. 

Felgtehausen, op. ,tit., p; 20. ' - 
. , 

. 
W. 'Thiesenhusen, "Current Status of ~~rarian Reform in Chile", in 
Land Refom in Chile. Colombia and V.enezuela,,op., cit. pp. 1-49. I 

For example INCORA has recently acquired 7,000 hectares. (Personal 
correspondence with Lauclin Curiie). I, 

. - . . .* 

c he existing balance of political power In Colomliia 'is such that only 
the prospqct of an- iimediate increase in ,production can, be reasonably 
accepted as a Peason for land reform." United Nations, '~ra~ress in 
Land ~eform.' op. cit., p. -21. 

16. "We are carrying through a land ,reform who& primary objective is ndrq 
s o  much to change the number of la& ovriers as to increase national 
production'*. The President of the Republic. El Tie.mpo, 8 October 1964. 

L . Currie . Acceleratin~, Develorment : the ~ecessiiy and the i(ean;. ' 

.HacGraw Hill Book Co . , 1966. Also L ,' ~urr.ie, "The Exchange 
Cons tralnt oh Development - Partial Solution. to ;he ~robiep" ,. Etoncmic 

' Journal, vol. 81 (December 1971). p. 886-904. / 

18. The techniques in construction vodld be labour-intensive and have low 
import coefficients. 

I 

19. At present over 1,1000 new agricultural families are formed a week. 
' 
Cornit6 Interamericano de la Alianza para. el Pr~grCso, "El esfuerzo 
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i * interno y las necessfdrdes de flnrnciarcnto exverno pars e2 ' 

desarrollo econo;;?ig de ~elcmbi~ ,  , Bogota, 1966, p=- 22. 'Ibis m y  . 
fall to. 500 familes J m k :  see IBRI), Econaic:Crcmth of Colodia: . . 
Problems and-.Prospects, up. cit., p. 301. ' 9 

b , .  

. . < .  
20. "~hrougho'ut the wdrld technology is daily e9larg& the op@u sire 

of fanning units. Lt 9s to be' hoped that in our group of developing ' i -  , 
countries contrary policies,t#ll not be- advocated 'and carrid out ." v 

' Currie, Accelerkting Development, pi 105. \ 

j .  
. r . * > 

. - 21. "Th* diagnosis of underdevelopeit ought. to as micK concerned rikb ' 

solving the problem of inefficient. epployeent, as vith total employ- , . 
ment". Plan de Deasarrollo: "dufas para una newa estkategfa 
de desarrollo" , ,Primera .Barte (writ ten by L. Currie) , Bogota, 

, . Y-- 
1971, p.  78; (mimeo). ' 

L 
% a 

'A 

2 2 .  ' Internat ional Mbour Off ice (ILO) , Towards Full ,&ploylent, ' Geneva, 
* . . 1970. , 

- 1 I * . -  9 
I .  

23. "We believe that a very different form of strategy is demanded, a 
strategy which ran give f8r more people in the,ru~al areas an 
opportunity for participating in coamercial production for export 
and domestic markets from famil*si,,zed farms." ibid ., p. 80- 

- 
1 . t . 

k .  

2 4 .  "so'vmployment beconis the target a d  over-all g ~ t h  the by-product ." , 

ibid., p 9 4 9 .  - i 

If the scale of reform is big and -consequent disruption will cause s-. 
loss of autput and the bigger the population shift the greater the . : 
losp. But this S in the initial period . . .' the .longrrun potential 
effect of a Iarge progranme of land reform could be considerable, ngt 
only for employment but also for output." bid. p. 71. t- 
"Poverty, there'f ore emergesU,as the most compelling as&t of the 
whole employment problem in Colombia." ibid. p. 21. 

' I 
 he root of the discontent with economic grouth as.a supreme objective 
has been .the dawning realisation that even when it .  is rapid it has . 

gener%Yly, as in Colombia itself, been act-ied by rising 
unemployment a 4  widening gaps between the rich and ' the poor ." ibid., , 
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. . .28. L. A t k i ~ s o n .  ! "khanges Io ~ g r l c k l t u r ' a l  Product ion 4nd . ~ e c h n o l & ~  . i n  . ,- . 'T 
I . .  Colombia*'. +*tJn%ted S t a t e s  Dept. of Agrivcyltural  Ec~nomic  ~cse 'a t ih  ' ,  

I -  

Service, June. 1964. The .data, on the  giewth r a t e s  of output  came. f row 
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t h i s  source.  F 
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C .  * 29. F o r  a c o l p s r i s o n  of yJe1d.s p e r  hec ta re  throughout thc wuqld see: 
4 , . A- 

< - 
.Cyyrrle, ,Accelera t ing  ~ e l d p ~ w ,  op. c i t .  , p; .lT2. . - .  ... '- , . 

*. .. , 
i 

8 , .  

t -*. . . 
i 30, Palm o i l  grew, t h e  f a s t e s t  but t h i s  is excluded bezause t h e  g iov th  ' , - 

rate is due t o  the g-rowing $ a t u r i t y  of t h , ~  palms. Sce IRRD, .. , . d . Economic Growth of Colombia, o p  , c i t .  , p . 226. 
. 1 

, e . , . 
- 8 t '  

31. For d a t a  which sugges t  t h a t  rhc lakge f n r n s  a r c  becoming more ' 

impartant  see Berry,  sop. c i t . ,  p .  37. f 

I 

' a ,  32.  #I The main pol icy  r u l e  cou18d ther.e.forc be t o  +nplmsisr  those clemerlts 
t 

in.modern technology which do no t  d iyp lacc  labour - seeds ,  f e r t i l i s e r  
and p e s t i c i d e s  - and' those  forms of c a p i t a l  fqrmat iorr which use 11 . 
g r e a t  d&l of manpowor." I L O ,  op. , c i  t . , p. 167. 4' 

1 9 

33: Data comes from L.  Cur r i e ,  Accelera t ing  Devdopment, op. c i t . ,  p. 1 7 4 , ,  
Cur r i e  recognises  the  problem. of de f in ing  mcchanisatiod but cons iders  
t h a t  h i s  e s t i m a t e s  a t e  reasonable.  

- 
' 8. 

34. be ;umber of t r a c t o r s  increased from 4,0b0 l o  23,000 betwren 1953 . . - 
. , 

and 1967. L. Atkinson, op. c i t  . , p. 18. 
6 

4 
3 5 .   he r e a l  value of s a l e &  r o s e  fr6m 1.286 ( index of 100 i n  4952) t o  

.. 
a 

I 2834 i n  1970. Wnco d e ' l a  Republica, S e r i e s  e s t a d i s t i c a s  y g r a f i c o s ,  , 
C '&partamento de Inves t igac iones  Economicas, Qgcember, 1910, 

/ A " t a b l e  F.3, 

37. DANE, op. c i t . ,  p. 53; It should be noted" from Table 3.1 t h a t  •’ems 
' o f  t h i s  s i z e  constitute l e s s ' t h a n  7 pe r  cen t  of the  fams i n  co iosb ia .  

4 

, 
4 

38. The c o r r e l a t i o n  betveen farm s i z e  and t h e  average product of land is ' .  
. f o r  the  same crop.  Table 3 .11  which showeh an inver se  r 6 l a t i o n s h l r  ' . ,  

2 

b,etveen farm s i z e , a n d  t h e  average product of land d td  not  d iseggregate  
by crop. The.>large farms a r e  o f t e n  f o r  ex tens ive  c a t t l e  g taz ing whlch 

4 

I 



yield low. loutput- land t i o s ;  hence 'fable 3; 2 is  evidence more . 3 of  the u $ i e r u t i f $ s a t i o p  f land than of t h e  r e l a t i v e  e f f f c i e n c y  
. of bras when t h e  same c r o p  is 'produced.  

* 

t 
39. The propor t ions  a r e  100 .per cen t  tobacco, 60-100 per  c e n t  f o r  soybean . 

and m i l l e t ,  94 per cen t  f o r  'cot ton,  72 pe r . cen t  f o r  b a r l e y ,  54 per 
cen t  f o r  r i c e  and 45 .per cen t  fctf wheat. ~ e ~ r t a m e n t o  Nacional de 
g a n e a c i o n ,  "Informe s o b r e  l a  produdcion y consumo de sepqi1,las 
mejoradas e n  Colombia", Bogota, 1969. 

5 ?" 

For the  subs is fence  crops  and t h e i r  adoption see , 
L. Atkinsoa, "Tradi t ional  and Changi r i cu l tu re" , .  United S t a t e s  
Dept . of Economic Research s e r v i c e ,  

% /' 
J K.  Gr i f f  n ,  "Coffee and t h e  ~ c o n o m i c  Developmeht of Colombia", 

Oxford , l l e t i q  of Economics and S t a t i s t i c s ,  v o l .  3O'(May 1968),  
pp. 1Q:-127. . 

4 

Y 
Pota toes  ahd tobacco a r e  famil  farm crops  i n  ~o?orabia.  Yet over , 

90 per  cen t  of t h e  p lanted  a d" ea of pota tdes  is f e r t i l i s e d  and 50 per  
cen t  of t h e  p lanted  a r e a  of tobacco. See IBRD, Economic Grovth of 1 

Colombia, op. c i t . ,  pp. 246-247. 

8 

Resolucion 197. No. 30556. Diar io  Nacional,  .Bogota, J u l y  7, 1%1. 

d 

Tota l  expendi ture  was 5.5 m i l l i o n  pesos of which 3 m i l l i o n  were f o r  
personnel .  ICA. "Programma de  ac tur idades :  p r o g r a m  nacPor@ 
de o leaginosas  perennes", C a l i ,  Februrary 1970 (unpubldshed document). 

I n t e r e s t  charged rises from 12.5 per  cent  dur ing  t h e  f i r s t  6 yea r s  
t o  14.5 per  cen t  t h e  l a t e r  years .  The maximum l eng th  of a loan is t 

10 years  wi th  a m o r i t o r i w  of 6 years .  
' 

A U 
'3 

1 

~ e t v e e %  1966 and 3970 t h e  va lue  of loans  inc reased  by n ine  t imes ' . 
t h e i r  or ip ; ina l  va lue .  Minister10 de Agr icu l tu ra ,  "Informe 1969-1970". . 
Bogota, 1970, Table 7 ,  p. 45 (mimeo). 

The proposal  is f o r  another  4,250 h e c t a r e s  i n  Narino a lone .  ICA 
Proyecto w r a  aumentar 1* produccion y meiorar l a  productividad de  ' l a  
p a b  a f r i c a n a  en e l  l i t o r a l  p a c i f i c o ,  Document No. DP-T-07, . 
T i b a i t a t a ,  g p r i l  1971. 

\ 
h 



b 

48. The financial feasibility bf family farms was shoh in ICA. proyecto 
gara aumexitar la production y medorar la productividad de la palm 
africpa en el littoral ecffico, op. cit. Al'so Ministerio de 
Agricultura,  s st ado actuel de aleaginosas comestibles en Colombia", 
Bogota, 1PIO. (mimeo) 

49.' "The majbrity of these crops (Mrican palm and rubber). have been 
abandoned, owing to .the peasants' lack of knowledge about ;hem,. and 
the fact that they are long gestation crops". ICA, Estada y processo 

L 

v - 

A * 

50. The dif f ichlties&d advantages of cooperative tenure arrangements 
for palm oil prodaction are described in T. Phillips, "~hk 
Possibilities of ~~cleus~~lantations" in The dil Palm, Tropic81 
Products Institute, London, May 1965. 

51. The data comes from Hinisterio de Agrieultura, "Estadisticas'de 
10s principales prdductos agricolas 1960-1970", OPSA, 057, 
~e~tember 1971. 

. 
o Nacional de Planeacion. "Observaciones a1 estudio 
sobre importaciodes de prod&tos .agropecuarios y de 
alimenticas". October 1971 (mimeo). - 

53. Vegetable 031s add ~ilseeds.~ Cpnrmonwealth Secretariat, London 1971, 
p. 178. Also Ministerio de Agricultura, Estado actuel de las 
oleaginosas coyest ibles en ~olornbia; .Bogota, Decembei 1971. 

, ' 

- 54. The U.K. for example, cf. ibid. Vegetable Oils and Oilseeds. 
I 

4 

55. ' llfnisterio de Agricultura. Estadb.. actuel de la; pleaginosas 
comestibles en ~olombib, op. cit., 1870. 

5 6 .  F. Corrado. "La ,culture du palmier a huile en Equateur", 
Oleagineux, vol . 4 (April 1970) $bp. 197-203. 

-b . - a : * '  
57. In Bolivia -andq Ecuador consumption per capita 'per of ;egetable 

oilsln 1967 was '0.7 and 2.7 kilos ras6tively (althob~h the - 
nutritional minipllm is 9 kilos).  heir%^ - ive income elasticities 
ate 1.0 and 1.2. FAO, Agricultural Comm it - Proi$ctjons f,or 
1975 and 1985. Rome 1967, p. 82-84.. - 1 



CHAF'TER FOUR 

AN WtRICAL EXAnINATIIX OF THE HICRO-MODEL 

Chapter Two compared theoretically plantations and faily farms 
s 

for the& effect cm different development goals. It showed that plantations 

maximlse consumption over time and family. farms maxlmise current employment 

and net foreign exchange saving. Here the tiJo tenure systems are compared 

einpiricaliy for their effect on the three goals. 
I. 

a 

In addition three hypotheses of thk micro inodel are evalbate'd' 
/ 

with the available data on 'palp oil production. Th& objective' is to 
I 

establish empirically that plantations will teqd to be more mecFanised 

than family farms when they are producing the same,,.crop. 

1.. An Evaluation of Land 
, 

Tenure Systems 

Introduction 

The objective is to compare plantations and family fang empiri- 

cally. This will provide an evaluation of Chapter Two's theoretical conclu- 
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A cost-benefit study is made of plantations and family farms 

which produce palm oil. l j a l m  oil was selectM partly became mcellent 

. palm oil data ex$st for physical inputs and outputs. Compiled by . 
0 

agronomists of the Institute Cdlombiano Agropecuario (ICA), data .are 
-. -- - - * -- 

- -for units o f  ce=cte& and 560 hectares.' Data for the ten 

hectare unit are used- for family farm evaluation. A ten hectare unit tits 

the defiinition of a family farm. It is suffiiiently p a l l  that all labour ." 
I 

can be supplied by the family. Yet, it is sufficiently large to support 

2 
a family. Similarly, the 500 hectare .hit conforms to the definition of a 

"plantation. Labour is hired, the objective is profit aaximdsation and 

cultivation is inten~ive.~ From the data compiled by ICA, the two tenure 

s 
systems can be compared. 

B I. 

The data will be used to estimate costs and benefits of the tenure 

.. systens. Since the comparison is by economic rather than financial criteria 
b 

the costs and benefits are shadov, rather than market priced. This is 

particularly important for unskilled' labour whose shadav price is adjusted 

for each of the development goals. 

1:l The Model 

The tenure regimes will be ranked by the internal rate of return 

criterion. The tborefical deficiencies of the internal rate of return, . 

while not undisputed have b,een widely acknowledged in the literat~re.~ Yet 

in practice the internal rate of return is c-nly used.) Its princibal 
3 





O i l  palm p l a n t i d g  is: s t&ered  on p l a n t a t i o n s ,  (100 h e c t a r e s  

i n  t h e  f i r s t  year  and i n  each  of  t h e  subsequent  yea r s ) .  ' 

I 7 

Output of palm o i l  i n  > e a r  t on p l a n t a t i o n s  w i l l  be . '  

* * ' 

Annual g r o s s  revenues (Zt ) minus annual  t o t a l  c o s t s  (Ct ) w i l l  

be  d iscounted  over  t h e  economic l i f e t i m e  of a  palm o i l  u n i t  ( y e a r s  . 

t-1 t o , y e a r s  t + 30) s o  t f i a t . n e t  b e n e f i r s  reduce t o  ze ro .  

t = 30 

c = J  ( 4  5 )  
4 

The d i scoun t  r a t e  ( i )  is t h e  i n t e r n a l  r a t e  of r e t u r n  and t h e  . 

h i g h e r  t h e  r a t e  of r e t u r n  t h e  h ighe r  is  t h e  t e n u r e  .system eva lua t ed .  

4 
1.2 Development g o a l s  a'nd t h e  shadow wage 

Economic r a t h e r  than  f i n a n c i a l  e v a l u a t i o n  r e q u i r e s  that shadov . 
C 

p r i c e s  a r e  used when market p r i c e s  do n o t  , r e f l e c t  s o c i a l  oppor tun i ty  c o s t s .  

Shadow p r i c e s  a r e  p a r t i c u l a r l y  impor tan t  i n  'develqping c o u n t r i e s  where 

s i r u c t u r a l  r i g i d i t i e s  f r e q u e n t l y  d i s t o r t  f a c t o r  and c o m o d i t y  p r i c e s .  
' - 

Techn ica l ly ,  shadow p r i c e s  a r e  t h e  L a g r a n g i a n m u l t i p l i e r s  of ' 

t h e  c o n s t r a i n e d  o b j e c t i v e  f u n c t i o n  i n  a  programming problem. In  p r a c t i c e  
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. they a r e  any p r i c e s  o t h e r  thah market pr!ces. They a r e  usedwhenever 
I 

d i s t o r t  ions  o r  r a p i d i t y  of change prevent the  market aechanish  f rota s e t t i n g  

prices '  t h a t  measure s o c i a l  c o s t s  and b e n e f i t s .  For example t a x e s  o r  I 
- s u b s i d i e s  cause p r i c e s  t o  d lverge  from s o c i a l  oppor tuni ty  c o s t s ,  and t h e i r  . I 
d i s t o r t i n g  e f f e c t  must be taken i n t o  akcount when an economic eva lua t ion  is 

made. S imi la r ly ,  only  p a r t  of ' t h e  e f f e c t s  of a p r o j e c t  may be assoc ia ted  
C .  - -  - - - I  - - -  - ---.- - - - - - C 

w i t h '  rnoieb' exchange yet  f o r  eva lua t ion  such e x t e r n a l i t i e s  must be shadov- 

p r i ced .  In underdeveloped c o u n t r i e s ,  where i n e l a s t i c i t i e s  and administra-  

t i v e  p o l i c i e s  may c r e a t e  a wide divergence between market p r i c e s  and a 

oppot tuni ty  c o s t s ,  t he  s e l e c t  ion of shadow p r i c e s  becomes both 

necessary and more d i f f i c u l t  ; 

Of p a r t i c u l a r  ,importance is the  shadow p r i c e  of unsk i l l ed  labour .  

The s o c i a l  o p p ~ t t u n i t ~ y  c o s t  of unsk i l l ed  labour can be very lw because of 

high unemployment. This  may not be r e f l e c t e d  i n  the-  market wage. Frequently 

, t he  market wage exceeds l a b o u r i s  oppor tuni ty  cos t  owing t o  d i . s to r t ions  i n  t h e  * 

labour market. I f  t h i s  i s  the  c a s e ,  labour must be priced-below its 

market vage. The shadow p r i c e  imputed w i l l  depend on the  p a r t i c u l a r  concept 

o f ' o p p o r t u n i t y  c o s t .  The concept of oppor tuni ty  c o s t ,  i n  t u r n ,  depends on 

the  development goa l .  

# 

The r e l a t i o n s h i p  between t h e  shadow vage and development g o a l s  

8 
can be i l l u s t r a t e d  by t h e  fo l lowing diagram from Sen. The axes  r e f e r  t o  

output  and labour i n  t h e  modern subsector .  The s l o p e  of t h e  r a y s  OE aqd OC 
&,  

a r e  t h e  market wage r a t e  and t h e  shad- e  r a t e  r e s p e c t i v e l y .  A t  output  

G consumption over time is  maximised bec t h e  market wage is equated t o  , 



" 
, %-- 

l abour ' s  margina l  product .  A t  ou tpu t  F on t h e  o t h e r ,  ijand c u r r e n t  

employment is maximised ( c o n s i s t e n t  w i t h  l a b o u r ' s  shadow wage).  . Consumption 
1 

EB is g r e a t e r  t han  HA, and employment OB exceeds OA: However, a t  ou tput  F 

the s u r p l u s  EF is l e s s  t han  HG s o  t h a t  t h e  growth r a t e  is  reduced.  

Employment over  t ime w i l l  f a l l .  

Thus an econmy which aims t o  mmimise cc>.nsumpt i o n  and employment 

o v e t  t i m e  v i l l  equa te  t h e  shadow wage a t  o r  nr&*r t h e  market wage r a t e  

- ( t h e  r a y  OE). Conversely,  t h e  goa l  of m a x i m i s i n g  ~ m ~ l o y m e n t '  imp l i e s  

a shadov vage t h a t  i s  a t ,  . o r  n e a r ,  z e r o  ( r av  OC) ., 

. The shadow vage c l e a r l y  i n f l u e n c e s  t h e  . s e l e c t i o n  of land t enu re  

sys tems.  I f  p l 9 t a t i o n s  have h ighe r  c a p i t a l - l a b o u r  r a t i o s  t han  fami ly  

f a r m  a high  shadw vage  eill p e n a l i s e  fami ly  farms more than  p l a n t a t i o n s .  

Om t h e  o t h e r  :land 9 low shadow vage  w i l l  tend t o  favovt  t h e  l e s s  G e h a n i s e d  . 

fandly farm. 
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- I  

1.3 Maximising consumption over, time and'the shadow wage , - I\. 

, .- - 
I 

Equation (2.36) shoved that consumption over time is mximlsed 
, . 

by high current savings and large surpluses,, With a neo-classical saving , . . 
function, wages are a cost since they @re a reduction in.the surplus. For 

. t. 

T 
an evaluation, therefbye., the phadow wage, when consumption over time is 

I t C 

Wage payments are a cost in the potential surplus that could have been 

reinveste'd. . Consequently, the shadow wage is higher than. labour's social 

marginal product by some premium. The premium is the value of savings in 
' *  

terms of consumption to society, and the higher the premium the higher the 

shadow wage. ' \  

Using the Little-Mirrlees formula the shadow wage of unskilled 

9 - labour is: 7,- 72 
* 

, where P is the shadow price of Jabbur, C is the consumption of a new wage 
L 

i 

f S is the labourer, M is .the mzrginal product in his former employment, 

premium on saving. The formula can be interpreted as a reduction C from 

project surplus less A m o u n t  for the value of addit-ional consumption 

If the market wage and consumption (C)  of, for exanfple; an 

unskilled plantation employee is greater than his magginal product (M) on 

a family farm, there 'is an increase in consumption of C - M. lo The eco?omic 



. . 
cost  of eaploying the  unski l led labuur is, therefore ,  the  ex t racr ion  C 

from project  s u r p l u s . l e s s  tbe soc i a l  w r t h . 4 ,  addi tonal  consumption 

) [,C ; Pf) . e higher the value of savings.;. terms of c?n rvp t ton  (S 1)  

the  lower is the s o c i a l  d r t h  of coosup t ion  and t h e  higher the shadov 

- 
ag r i cu l tu r a l  labour i n  The s o c i a l  marginal product of labour (H.) w a s  

estimated a t  22 pesos a day. The Appendix presents  t he  da ta  ava i lab le  fo r  

the est imate.  bnsumption (C! was assumed equal t~ the  p l a s t a t i on  Gage r a t e  

which i n  1971 was 38 pesos a day.'' A l l  tha t  r e r a i n s  is t o  est imate S .  

' C 

Li t t e -n i r r l ee s  present three  w t h o d s  f o r  est imating S. A l l  

require  considerably A r e  dafa than a r e  ava i lab le  s o  t ha t  S must be a 

'h crude estimate.  For Malaysia, f o r  example, L i t t l e  asslnned S a t  uni ty  which. 
$ .  

all-d M t o  be used a s  'the shadow wage.'' ll&ever; S could only be unity 

i n  Colombia i f  a Vanek fixed coe f f i c i en t  model were assumed. Chapter Two 

showed tha t  i n  Vanek's model, a foreign exchange constrained economy may , 

increase domestic saving with l i t t l e ,  i f  any, e f f e c t  on the  grooth, r a t e . 8  

So S would be placed a t  un i ty  i f  the re  were no premium on saving. ' y e t ,  

Nelson's var iab le  coe f f i c i en t  bode1 gave sme scope t o  doaest ic  saving 

and so 5 w i l l  be g rea t e r  than unity.  

To ca l cu l a t e  S L i t t l e -n i r r lees  suggests the  following formula: 

h e r e  R is the  re turn  on the  marginal i n v e s h e n t ,  V the  r a t e  a t  which the 

.u t i l . i ty  of consumption Is f a l l i n g  and T , t h e  t i m e  u n t i l  consumption w i l l  



. become a s  valuable  a s  saving.  Theore t i ca l ly ,  R is  t h e  i n t e r n a l  r a t e  of 

r e t u r n  on the  a a r g i n a l  publ ic  p r o j e c t  but  s i n c e  such a f i g u r e  is d i f f i c u l t  

t o  obtadn an e s t i m t e  was aade  of t h e  i n t e r e s t  r a t e  a t  *ich t h e  govern- 

u k n t  could borrow abroad. This  was placed a t -10  per  c e n t .  This  co inc ides  

wi th  the  est imated s o c l a i  oppor tuni ty  coa t  of c a p i t a l  In Colombia. 13 , 
6' es t ima te  of V is t h e  grovth  r a t e  of r e a l  vages and of consumpti n. The 

14 
p re fe rence  of consuaption. For t h e  r u r a l  s e c t o r  t h e  growth r a t e  of r e a l '  

vages has been 1.4 per cent  a  "ear.  The value of T is c l e a r l y  a r b i t r a r y ,  

but  from the  developwknt progress  of Colombia subopt imal i ty  of savings  bill 9 e  , 
C 

,be long las t ing .  T was <laced a t  t h i r t y  yea r s .  s u b s t i t u t i n g  i n  the  formula 

. S  becomes ( 1 . 0 4 2 ) ~ ~  = 3.44. 

Consumption (C) and t h e  s o c i a l  marginal product (M) a r e  38 and - 
22 pesos a day r e s p e c t i v e l y  (see  Appendix .l). S u b s t i t u t i n g  these  va lues  

i n t o  equation (4 .7 )  t he  shadow wage is 33 pesos a day. This  is 89 per  cent  

of the market wage. 

For p ro jec t ion  purposes 'consumption (C) is e x p e c t e d t o  rise by , 

2 . 2  per cent  a year .  This is above t h e  h i s t o r i c a l  r a t e  (1.6 per  c e n t ) ,  but  

the  growth r a t e  of r e a l  vages can be expected t o  a c c e l e r a t e .  l5 Both 

Cur r i e  and the  I L O  assume t h a t  fabour v i l l  become more productive.  From 

i s t o r i c a l  r a t e  of 2 per  cent  over t h e  period 1964 - 1970, average its3 
labour p roduc t iv i ty  i s  p ro jec ted  by the  I W  t o  rise t o  3.5 per  cen t  a year  

16 over t h e  period 1970 - 1985. Allowing some marg in . fo r  a d d i t i o n a l  saving 

and tax payments, 2 .2  per  c e n t  a  year  inc rease  id consumption appears  a  . 

reasonable  e s t ima te .  To e a s e  c&uPutation, p r o j e c t i o n s  of t h e  s h a d w  wage 

4 



made i n  b locks  of f i v e - y e a r s  

- 

year  -2 

8 

i n  the l i f e  af a palm oi.1 * 

u n i t  : T h i s  obviate; t h e  c a l c u l a t i o n s  of M j u s t i p g  annual d a t a ,  b u t  .* 
4 17 * incor 'porates the g k t h  of consumption over time. ,. 

V L .  

me shadow wage w i l l  be t h e  same o n  both  t e n u r e  systems. The 

shadow wage is a p p l i c a b l e  t o  labour  vhose consumption rose a s  a r e s u l t  of - - - L+ 

e ' 

-k .' if'-nezf its accrue  f r m .  palm 
- .  

o i l  product ion  , cons-ptiw 

on t h e  family farm can be expected' t o  inc rease ;  hence', t h e  a d d i t i o n a l  

consumpthn must be  included a s  a c o s t .  Since labour  on f m i l y  farms ,and 

p lan ta t io r t s  d i f f e r  l i t t l e  except  i n  t h e i r  p lace  of work, t h e r e  is no 

reason why t h e  s o c i a l  w r r h  of t h e i r  a d d i t i o n a l  consumpt ionwi l l  d i f f e r .  

M i n  equat ion  ( 4 . 6 )  w i l l  be  assumed t h e  same on both p l a n t a t i o n s  
Hence 
and family  farms. 

\ 
1.'4 .Maximising c u r r e n t  eruployment &d t h e  shahow wage 

The time horizon assumed by Li t t le -Mirr leeg  is s u f f i c i e n t l y  long 
' 

. . t h a t  income ;is discounted a t  a*  low r a t e .  A more myopic time horizon would 

g ive  g r e a t e r  weight t o  c u r r e n t  employment by r a i s i n g  t h e  d iscount  r a t e .  I t  

would a l s o  a f f e c t  t h e  shadow vage,  
I 

The e f f e c t  of a more myopic t lme h o r i t m  on the  shadow wage w i l l  . ' 

F 

be t o  l ~ r e r  t h e  shadow uage,from t h e  l e v e l  imputed by the  L i t t l e - H i r r l e e s  

method. From equat ion  ( 4 . 7 ) ,  i f  e i t h e r  T is zero  o r  t h e  r a t e  of time 

preference  (V) is' h igh,  savings  become no more va luab le  than consumption. 

The premhm S t h e r e f o r e  equa l s  u n i t y .  With S = 1 t h e  planning wage from' 

equat ion  ( 4 . 6 )  reduces t o  t h e  s o c i a l  marginal product of labour (H) which 
B 



1.8 
can be zero, ,positive or negative. . 

A reduct ion 'tn the shadow vage will clearly imptove the relative - 
position of the production technique and the land tenure system with the 

7 - 
1-r capital-labour ratio. Family fa- can be expected to imprbve their 

position relative to plantations. 

L., a - .  - -  m 
To evaluate theAten;re systems kdditional criteria are used. 

- - 
The 

reason for additional criferia is that the social amrginal product of labour' 

. . measures contributions to output rather" than employment .' A s&dw wage 

based on social marginal product is valid for the development ggal of 

economic. efficiency and Pareto Optimalfty as much as for current k1o-t. 

1 .  r 

Chapter Tvo shoved that a potential cqnf lict exists betvqn 

. y  araximising current employment and current output. If production technique$ . 

have l w  capital-labour ratios but high capital-output ratios, a'choice rust ' 

be made between output and employment. A shadow 'wage based on labour's 

social marginal product may, therefore, not maximise employrent but output. 19 

I .  

L? To preclude this possibility, the two additional criteria indicate the 

capital-labour ratios on the two tenure systems. They, compare the capital- 
, . 

labour ratio on the two tenure syst-. 
I 

1.5 Net saving of foreign exchange and the shadw vage 

Chapter Three explained that the palm oil project was established 

as an import substitute. This section aims to examine whether net imports 

were reduced. A ,net reduction in palm oil imports shifts the import 

constraint to the 'right in Figvre 2.6. 

To evaluate the land tenure systems, tuo criteria vill be used. 



The criteria will examine if the value of 'inputs imported during @he a 

lifetire of the tenure systems is less than the valuk of imports substituted ' 

by the tenure systefns. If the value of inputs is leps, foreign .. 
exchahge has been saved. Using %he notat ion in (4.1) and, (4.2) 

the criteria is: 
s 

% 

A positive sum ifidicates a net saving of foreign exchange. 
/ '  

, . 

The ebove criterion suffers fro= two serious deficiencies. Firstly, 

foreign exchange savings are not discounted. Clearly, this reduces the 

value of the criterion. Secondly, no account is taken of the domestic cost 

of saving foreign exchange. A ptoject cap yield a positive sum and yet -may 

be inefficient in its use of domestic resources. 

A preferable criterion is the internal exchange rate. 20 It 'discouits 

foreigh exchange savings and itlmeasures the domestic opportunity cost of the 

&ere the numerator Ys the-discounted domestic cost of producing palm oil, 

1 

and the 'denainator is the discounted foreign exchange saved by the tenvre 
I 

reg*. 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 officiaj exchange rate as a true measure of the value 



4 . .  , . 

a f  the peso, thk intkrnal exchange rate criterion indicates whether d 

land tenpre system saves foreign exchange. The official exchange rate 
, . 

converts domestic costs into foreign exchange; and if the cost of convert& 

d&estic resources into foreign exchange on the tenure system is less th& 

' the offtcia.1 exchange rate, the land tenure saves foreign exchange. 

., 
f The shadow pricing of inputs is complicated once foreign exchange 

is a constraint. The Little-Mirrlees method would convert all inputs - e '  

. including labour inputs - into borld prices, in order to represent dcnnestic 
inputs into fhkir equivalent foreign exchange cost. To convert into worid 

prices requires a detailed breakdown of costs, and no such data are . 
available for Colombia. Hence, only output is shadow priced at its world 

. ,  price. 

-The shadow wage used for the inte-rnal exchange rateldepends on 

vhich constraint is most binding:. If domestic saving is the principal 

constraint, the oppartunity cost of labour must include the additional con- 
.\ 

supption brought about by employment. This would be' the ,Little-Mirrlees 

' 

shadow wage. Conversely, if foreign exchange-is the principal constraint 
# - 

the shadow wage must be less than the Little-Mirrlees &adow wage. A high 

shadow wage would favour high capftal-?labour satioa: Yet Chapter ILo d ~ e d  

* thai high capital-labour ratios tend to be import-intensive. If the objective 
, , ? .  

is to save foreign exchange, low capital-labour ratios'are desirable. 
3 b . . 

j .  

* 
To take account of both constraints, two shadow wages are used. T 

Initkally, the shadow wage is high. In Colombia, coxisumption ig a cost 

since whatever is not ebnsumed would be saved as a 1 
. . 

- 

--PN__ 

t tiiZq-~rrlees?~~ wage o w p e s o s  is dsed . However, in 
Colombia, the principal constraint is foreign exchange and low capital- 

- 
- 

labour ratios may be desirable.22 To take account of 'this; the shadow wage 



113 
\ 

8 .  - 
f@ , . Table  4.i The U p i r i c a l  E v a l a t i o n  of Tenure Systems, 

, I . 

- 

, 
P 

I 
hec ta re  

L 

P l a n t a t i o n  Cbl. $ 3 . 5  

-, s a d o w  , 

Wage Des i rab le  
Development (p-os , b ,  Tenure Dif ference  

Goal per  day) C r i t e r i 6  Systems i n  Ranking 
(1) (2) - (3 ( 4  ( 5 )  

r 

I) consumptibri 33 
Z t - C t  - 230 (1 + 1131 

over time P l a n t a t i o n  4 per  gent  

t = - l , '  

- 
2) Current  

s 3 0  ZC - C t  employment Family More than 
( 1  + i ) 3 1  farm 3  per cen t  and output  22 t = - I .  . , 

i-. . 
3) E = 30 Z t  - C t  Family 2 6 

. , t ( 1  + i ) 3 1  farm 3 per cent  
t = -1 

L 

4)  Current  
Ct Family employment 

- 3  

2 2  . f in-year  fanu 
t = -1 Col. $9418 

5) 
2 2 e Family 

farm 0.29 
t = -1 

. * 

6) N e t  fo re ign  
P l a n t a t i o n  US $7 per  

, 



of twenty-two is a l s o  used. 

r 
1.6 Resu l t s  

The t v o  t enure  sfstems were compared fo,r each of the  goa l s .  The 

shadov b-age vas  adjuqted  t o  copply wi th  t h e  r e l e v a n t  concept of 

oppor tuni ty  c o s t .  The r e s u l t s  can be seen i n  Table 4.1'. The left-hand 

column has the  t h r e e  developmerit goa l s  and column t h r e e  ~ 1 ; ~ s  t h e  c r i t e r i a .  

Columns four  and f i v e  show t h e  r e s u l t s .  
4 

, . . 1 . 6 . 1  Maximising consumption over time 

The shadow wage was placed a t  33 pesos per  man day and p ro jec ted .  , I  
- . bver t h e  l i f e t i m e  of t h e  two t enure  systems a t  an annual inc reas ing  r a t e .  

By year  t h i r t y  t h e  shadow wage r a t e  f o r  unsk i l l ed  labour had reached 58 pesos 

per  man-day. This  and t h e  o t h e r  c o s t s  and revenues a r e  shown in, Tables 

A:XU t o  ~ . h  f o r  both  tenure  systems. 

On t h e S b a s i s  of t h e i r  r e s p e c t i v e  r a t e s  of r e t u r n  t h e  p l a n t a t i o n  

proved super io r .  The p l a n t a t i o n  has an i n t e r n a l  r a t e  of r e t u r d  of 14 per  ' 

. , 

cen t  compared wi th  10  pe r  c e n t  00 t h e  family f a d .  The d i f f e r e n c e  of 4  per  

cen t  is shown i n  Column f i v e  of Table 4.1. A s  t h e  L i t t l e -Mir r l ees  c r i t e r i o n  

in tended,  low cap i t a l - l abour  r a t i o s  pena l i se  fami ly  farms. *The production . , 

technique and land t enure  sys tem w i t h  the higher  cap i t a l - l abour  r a t i o  would 

be s e l e c t e d .  C u r r i e ' s  a g r i c u l t u r a l  s t r a t e g y  of m e c h a n i s e d , f a d n g  

is endorsed. 



1.6.2 XaxWsing  current  employment , 

I ' .  
Once the  dkvelopment becomes the  - M a a t i o n  of cur ren t  

, , 

emplopnent, t h e  shadow wage is reduced frcm the  Little-Mrrlees wage. , 

The s h a d a  wage i s  redue& to 22 pesos which is an estimate of labour 's , '  

, s o c i a l  marginal product. P lan ta t ions  and family farms w e r e  ranked 'by t h e i r  

. i n t e r n a l  r a t e s  of r e t u m .  Family farms yielded a higher re turn .  The-return , 

on plantaticms was 1 7  per ceht3 compargd with over 20 per cen t  on family 

farms. , 

The evaluat ion d id  not prove s ens i t i ve  t o  changes i n  the shadow 

wage. The shadow vage vas  ra i sed  t o  26 pesos vhich was over two-thirds of 

t he  market wage. Family farms continued t o  y ie ld  a higher r e t u t n  (19 per cent 

, , 
compared with 16 per cent on p lan ta t ions) .  A shadw wage less than 22 a s  

expected the  dominance of the  family farms: the  divergence i n  
a 
C 

the r a t e s  of r e tu rn  of family farms and p lah ta t ions  videned. 

/ Two fu r the r  tests were made. The reason w a s  t o  preclude thp ' 
? . . 

p o s s i b i l i t y .  t h a t  outpvt r a the r  than employment would be maximised. a s  was 

# 
explained more f u l l y  i n  Chapter Two. 

The f i r s t  test vas  t o  es t imate  the  cost  of generating a many-year 
s /' 

. of unski l led labour. Over t he  economic l i fe t*e  of the  p lan ta t ion  and the 

family farm to ta1 ,cos t s  were divided by t h d t o t a l  number of man-days. This 

was converted towma&years by assuming a 250 day-year .23 On the p lan ta t ion ,  

the  cos t  of t he  plant  and the  nrnhber of man-years employed i n  the  plant  

were'excluded t o  ~ r e v ' e n t  b ias .  These 'calculations a r e  s h o w  i n  Table A.XXV..-,A__ 
- . - ~  - . ,  

The r e s u l t s  s t rongly endorsed the  family farm. The cost  of generating a 



man-year of unskilled employment on the plantation was twice that bn the 

family fa-. W t-he plantation, the cost was CoL $17,490 per man-yCar; 
' 

the family farm the cost was Col. $8,072. Even so plantations compare 

favourably with the . other .. vegetable oil crops in Colombia.. The cost of , 

, 
(.. 

geoerating e man-year of employment with cotion, sesame and soybe& crbps' 

exceeded the cost of plahtation palm oil. 
24 

The final test. yas to compare labour coefficients. &e labour 

coefficient is the perckntage of labour costs as a' proportibn of total 
i 

costs. The labour coefficient on the plantatian regime was 0:39, and on 

the family fann regibe 0.68. Again both regimes compare favourably with 

other comnel;ciallcrops in generating employment. The family farm proved . . 
, 25 

L 

superior to all but one commodity group. 

1.6.3 Net' foreign exchange saving * 
I - 

Equation (4.8) gave for both plantgtions and 

family farms. Using criterion this means that both 

tenure systems. saved more they ificurred; that .the 

cost of imported inputs was less than the forkign exchange equivalent of 

d output. ' Over their economic lifetimes, the pl&tation made a net foreign 

exchange saving of US $8 million and the family fatm US $93,150. Dividing 

through by size of units, plantations saved US -$16.00 per hectare and fatnily 

farms US $9.00 per hectare. Using criterion six, therefore, plantations 

are the more desirable tenure system since their net saving per hect,are 

. 4 is greater. 

. a  

- 
L 

A .  . -  - .  - . .  - - L .  A 

-, , A . 2  - 
The reason for the higher net foreign exchauge saving per hectare 



on p l a n t a t i o n s  than.'on family farms lies ,on t h e  revenue s i d e . .  This  is 

p a r t l y  due TO the  Anelusion of palm kerne l  o i l  i n  t h e  p l a n t a t i o n  revenue, 
I 

and i t s  omission from t h e  revenue schedule of t h e  fami ly  farm; On t he  c o s t  

s i d e ,  f a m i l j  farms a r e  more d e s i r a b l e .  The fo re ign  exchange c o s t  per  

h e c t a r e ,  a s  shown.by c r i t e r i o n  seven i n  Table 4 .1  lower on family farms J 
' t h a n  on p l a n t k t i o n s .  The c o s t  per  hec ta re  is compared wi th  U S  $1,214 , ,. 

L 

on p l a n t a t i o h s .  Inc lus ion  of palm.kerne1 revenue improved t h e  r e l a t i v e  

p o s i t i o n  of fami ly  farms. The n e t  fo re ign  exchange saving on fami$ farms + 
4 

Is r a i s e d  t o  US $11.00 per  hec ta re .  Yet i t  s t i l l  is below the, US $16 n e t  

saving on p l a n t a t i o n s .  

The i n t e r n a l  exchange r a t e t i s  the  more s o p h i s t i c a t e d  c r i t e r i o n .  . - . 
As noted e a r l i e r ,  i t  d i scoun t s  the  fo re ign  exchange saving and i n d i c a t e s  

t h e  oppor tuni ty  c o s t  of making t h a t  saving.  Both tenure  systems were 

compared us ing equat ion  (4.9).  The d iscount  r a t e  was .placed a t  11 per cen t .  

b r b e r g e r  has est'imated t h e  s o c i a l  oppor tuni ty  c o s t  of c a p i t a l  i n  Colombia 

a 
a t  1 0  t o  11 per  c e n t  .26  The higher f i g u r e  was used becaus; o the r  sources  

have suggested t h a t  t h e  p r i v a t e  r a t e  of r e t u r n  on c a p i t a l  may be a s  high 

a s  25 per  cent .2 '  A I 1  f o r e l p  exchange was cpdverted- i n t o  domestic 

currency a t  t h e  o f f i c i a l  exchange r a t e  i n  the  beginning of 1971 which -was 

US $1 = Col. $20.95. 

The i n t e r n a l  exchange r a t e s  were compared us ing shadow wages of 
9 

, r 

1 

33 and 22 pesos a  day. The r e s u l t s  can be seen i n  Table 4.1,  and t h e  

c a l c u l a t i o n s  i n  Tables A.XXII1 and A.XXIV. ' 



c r i t e r i o n  c l e k l y  endbrsed p l a n t a t i o n s .  The i n t e i n a l  exchange r a t e  is 

Col. $21.6 = US $1 on family farms compared wi th  Col. $18.1 .- US $1  on 

p l a n t a t i o n s .  This i n d i c a t e s  t h a t  t h e  oppor tuni ty  c o s t  of earnfng uS1$1: 

is l e s s  on p l a n t a t i o n s  than on family farms. In a d d i t i o n ,  t h e  oppor tuni ty  , 
I , 

c o s t  on family farms is higher  t b n  -the o f f i c i a l  exchange r a t e ;  This  

means t h a t  Colombia would pay less t o  import palm o i l  d i r e c t l y  than t o  

. . 
produce palm 011 d o k a s t i c a l l y  on family farms. On p l a n t a t i o n s ,  t h e  

oppor tuni ty  c o s t  is l e s s  than t h e  o f f i c i a l  exchange r a t e ;  ,hence, palm o i l  

production on p l a n t a t i o n s  saves  ne t  f o r e i g n  exchange. 
, 

I 

u t e r n a t i v e l y ,  the  shadow wage was placed a t  22 pesos. A shadow 

wage of 2 2  implies t h a t  fo re ign  exchange r a t h e r  than domestic saving is t h e  

binding c o n s t r a i n t .  I t  y ie lded a  favourable r e s u l t  t o  fami ly  farms. The 

i n t e r n a l  exchange r a t e  is Col. $13.6 = US $1 on family farms compared wi th  

Col. $15 = US $1. Eoth tenure  systems a r e  f e a s i b l e  import s u b s t i t u t e s  s i n c e  

t h e i r  oppor tuni ty  c o s t s  a r e  l e s s  than t h e  o f f i c i a l  exchange r a t e  of 

Col. $20.95 = US $1. However, on family farms, t h e  oppor tuni ty  c o s t  is l e s s  

than on p l a n t a t i o n s .  Hence, i f  t he  p r i n c i p a l  c o n s t r a i n t  i s  f o r e i g n  

.exchange,  family farms a r e  the  d e s i r a b l e  land tenure  system. , 

Conclusions 
P .  

T h i s ,  e c t i o n  aimed t o  eva lua te  two land tenure  systems which . i. I 

I 

produce a  homogeneous crop,  palm o i l .  Three d i f f e r e n t  developqent g o a l s  "'- 

were pos tu la ted ,  and each t enure  system was evaluated  by t h e  ' appropr ia t e  
* - 

, c r i t e r i a .  I n d i r e c t l y ,  the  eva lua t ion  was .d i rec ted  a t  t h e  t w o a r i c u l t u r a k  

.policies -ptoposed-f m. mi- .----- --- - - - - -- - 

a .  



To evaluate the tenure regimes for their ability to maximise 

.conqUmption over time, the planning.wage was established at 33 pesos 'a 

urnday. With a higher capital-labour ratio, the plantation was ranked 

above the family farm re'gfme. Ehpir@x.lly, plantati~q regimes are soci~lly 

preferable if consumption over time is the development goal. The Currie 
- A / 

, . 

policy of mechanised plantation agriculture' is endorsed. 
- .  

(h the other hand, maximising current employment led to a clear 

preference for the family farm. By all four criteria, as seen in Table 4.1, 

family farms are superior if maximising current employment. This is an 

endorsement ot the ILO strategy. 

Q' 
The goal of maximising net,foreign exchange' led to an inconclusive ' 

result. Foreign &change costs per hectare are lower on family farms than , 
\ 
L 

on plantations, yet the net foreign exchange saving of plantations was 
0 

greater than that of fwily farms. The reason was shown to lie in ' 

the revenue schedule of family farms. 

The internal exchange rate similarly was inconclusive. The 

desirable tenure depends on the constraint facing Colombia. If Colombia 

is cons-d by inadequate domestic saving 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 

4 
are preferable. Their opportunity cost of net foreign exchange saving is 

less than on plantations. 

The limitations of the above conclusions should be noted. They are 

valid , only- 
*. - 

far intraseccaral  dec'isiens and fm ntaq$rraT changes. "They also 

depend on the assumption that only one goal at a time is maximised. 

s 



I n t r o d u c t i o n  

2.  An'Empir ical  Examination of t h e  

Micro Model 
* 

' .  

The micro model shoved t h a t  i f  c e r t a i n  c o n d i t i o n s  h o l d ,  t h e  c a p i t p l -  

l abour  r a t i o  on p l a n t a t i o n  regimes w i l l  be  h ighe r  t h a n  t h e  cap i t a l - l abou  , . I  
U 

r a t i o  on fami ly  farm regimes.  The s e c t i o n  below h i t e n d s  t o  i n d i c a t e  whether 

t h e  c o n d i t i o d s  w i l l  ho ld  i n  t h e  Colombian palm o i l  i n d u s t r y .  

Equation (2.'20) gave t h e  c o n d i t i o n  f o r  t h e  c a p i t a l - l a b o u r  r a t i o  on 

p l a n t a t  i o n s  (Kit.) to. exceed t h e  c a p i t a l - l a b o u m t i o  on fami ly  farms. 
P 1 

I 
1 - 

(K/LIf a s  (L/,N)f r (L/N)p (;Iy where (L/N) and (L/N) r e f e r  t o  t h e  labour-  f  P  

hand r a t i o  on fami ly  farms a n d ' p l a n t a t i o n s  r e s p e c t i v e l y ,  and a and y t o  t h e  
. 

r e s p e c t i v e  s h a r e s  of labour  and l and .  

I n i t i a l l y ,  t h i s  s e c t i o n  w i l l  impute v a l u e s  t o  f a c t o r  s h a r e s ,  

a f t e r w a r d s  t h e  r e l a t i o n s h i p  between (L/N) and (L/N) w i l l  be  examined. 
f  

lP 1 - 
C l e a r l y ,  i f  ' ( L I N ) ~  exceeds (L/N) , r h e  va lue  of is  c r i t i c d l  i f  

P  a 

e q u a t i o n  (2.20) is t o  hold.  If the  s h a r e  of o u t p u t  going t o  l abour  (B )  is  

i l z e r o  and a = y = 0.5. t hen  (-)y = 4 ,  which means t h a t  (L/N) cannot  exceed 
a f  

(L/N) by more than  f o u r  times i f  equa t ion  (2.20) i s  t o  hold .  The h ighe r  
P 

t h e  v a l u e  of and t h e  lower t h e  v a l u e s  of a a n d ' y ,  t h e  g r e a t e r  t h e  m u l t i p l e  
b -. 

by vh ich  (L/N)f can  exceed (L/N)/ The more l i k e l y  is t h e  c o n d i t i o n  t o  ho ld .  
4 

Est imates  of f a c t o r  s h a r e s  i n  CoLombian a g r i c u l t u r e  have b e e n '  
. - - _ -  

__-_ _ _ _ _ _ _ -  
- made by Berry from 1960 census  d a t a .  A s  Table 4 .2  i n d i c a t e s ,  f ami ly  



Source : A. Berry,  Iard D i s t r i b u t i o n ,  Income ~ i s t r i b u t  i on  and t h e  Product ive  

E f f i c i e n c y  o f  Colorb ian  Agr i cu l tu re . .  Yale Growth Center  Discussion 

. 
1 2 1  r ' 

. .  . 
*- 

f a m ~ ~ ~ d ' p l ~ t a t i a r e g i m s f a l l r i t h i n t h e t h r e e  v c a l t h i e s t d e c i I e s .  Only ' 

6 
I ,  

  able 4 .  I1 Labour and C a p i t a l  Sha res  in C o l M i a n  A g r i c u l t u r e s  1960 , 

Paper Nb. 108, Yale Unive r s i ty ,  March p 7 1 ,  t a b l e a  5 and 6 

. . 

2 

(mimeographed). 
I 

t h e  w e a l t h i e s t  30 per  ceqc are t h o s e  v l t h  s u f f i c i e n t  l a d  e i t h e r  t o  be 

-- - _ -- - - - --- -: 
- - - f 6 3 y - f a - -  o r  t o  ?KEe TaBimr; Some 70 p e r  c e n t  of farm f a m i l i e e  earn  

1 

- 
. D e c i l e  in, Approximate I Hired  Labour Imputed P u r e  T o t a l  Iabour C a p i t a l  and 

Income S i z e  of  farm Share  Labour Share Share Land Share 
D i s t r i b u t i o n  (hec ta re s )  . * 

I .  . , 

1 723 13.9 86.2 13.8 
<1 . 

2 70.2 14 ,9  85.1 14.9 

' 3 80.8 9 .'6 90.4 9.6 

4 1 - 2  ' 80.6 . 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 - 1 0 ,  7.5 , 40.4 - 47.9 . 52.1 ' 
3, 

' 9 *, 1 0  - 20 1.8 25.3 27.1 72.9 

. 1 0  >20 1.2 5.7 6.9 83.1 

AVERAGE 18.9 14.4 33.3 66.7 

, 

' 

I 
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t h e  major i ty  of t h e i r  income a s  h i r e d  labour .  

The family farm is def ined  i n  Chapter One a s  a u n i t  which does 
J 

n o t . h i r e  labour .  The cornit6 fnteramericano de Desa r ro l lo  Agricolg (CIDA) 
> 

d e f i n e s  a  family farm a s  a  u n i t  which can support  two t o ' f o u r  workers. 3 0  
F' 

I f  labour is not  h i i e d  and the  u n i t  suppor ts  no more than four  workers, the 
\ 

family farm regime must f a l l  v i t h i n  t h e ' e i g h t h  and n i n t h  d e c i l e s .  The 

t .  family farm regirne cannot be belov t h e ' e i g h t h  d e c i l e  because t h e  propor t ion  

of income goLng t o  h i r e d  labour  is  high whereas i n  t h e  e i g h t h  and n i n t h  

d e c i l e  t h e  proport  ion of t o t a l  income going t o  h i r e d  ' l a b o u f  is between 

7 and 16 per cen t .  The family farm regime w i l l  not  be i n  the  t e n t h  d e c i l e  

because the  impbrtance of h i r e d  labour inc reases .  I n  the  t e n t h  d e c i l e  

. the  propor t ion  of t o t a l  income t o  h i r e d  labour i s  21 per  c e n t .  

P l a n t a t i o n  regimes correspond approx+tely t o  t h e  t e n t h  d e c i l e .  

' Farm s i z e s  a r e  l a r g e  and t h e  propor t ion  of h i red  labour inc reases .  Berry 

p resen t s  a d e t a i l e d  breakdown of f a c t o r  sha res  on u n i t s  over 20 hec ta res .  31 . 
. , 

' . The t o t a l  labour s h a r e  (a)' on family fa- and p l a n t a t i o n  regimes 

a is low. bour ' s  sha re  is npt more than 0.48 and may be a s  low.- 0.28 on 
1 ' .  . 

. family farms. On p l a n t a t i o n ,  abour ' s  sha re  is 0.07 vhich is t h e  lowest L- 
among the  d e c i l e s .  On u n i t s  of 500 h e c t a r e s  l a b o u r ' s  s h a r e  f a l l  below 0.07. 

Moreover ha l f  of l a b o u r ' s  share on u n i t s  of 500 h e c t a r e s  is due t o  t e c h n i c a l  

personne-l.32 An es t ima te  of dure labour sha re  which excludes human c a p i t a l  

would p lace  a  va lue  an a of approximately 0.02. - 

In Table 4.11, c a p i t a l  i s  a  composite f i g u r e  t h a t  incLudes land 

- -- -- -- - 
- - -- - =  - 

-- - - -  

\ fly 
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hence, B and y cannot be separated. The composite figure -is positidaly . 

. - 
i - relate'd to size with 13 + y rislng to 85 per cent for farms over twenty 

hectares. For units over 2,500 hectares, the.compos$te figure for capital. 

( rises to 95 per cent. If $,forms. a large broportion of capital i. will - 
- be low, and equation f2.20) is likelq to hold. 

That the share of land (y) in palm oil production is low is 

indicated by the cost of land as a proportion of total cost. In Colombia, 

the plantation Coldesa paid three million pesos for 6,00,0 hectares which is 

3 3 
an approximate cost'of US $71 a hectare. Even at current prices, a hectare . 

of land costs lesb than 10 per kent of the total cost of establishing a 

hectare of oit palms. 36 On. an annual basis, the Instituto Colombiano d 

\ 
Agropecuaria* (ICA) imputes a rent of only 1500 pews for a 500 hectare , 

35 
unit. Over the first five years, the rent constitutes less than 1 per 

, cent of total investment costs.. . - 

c6nversely, the dat% indicate that B is high in palm oil..production.. 

k a one hectare unit investment expenditures alone have been estimated at . 
36 

'US $393. If payment for gxtension work is included, the investment cpst 
J- 

per hectare is US $522. In the initia? two years of .a family farm in 

0 Colombia, investment capital amounts to US $257,a hectare. In addition, 

. 
working capital amounts lo US $53 a hectare. Similarly, on plantation 

37 On a 500 hectare regimes capital is a major proportion of total cost. 

palm oil plantation capital accounts for 54 per c'ent of totgl cost. If 

,skilled personnel is included capital is 74 per cent of total cost. A 1956 

study of a 5,000 hectare plantation placed o•’ investment 

p,--p---z- ,---a LL+W+em++ -+tzxpmH 
d 

cXiFiFTne pianfationTs 
- 

life.38 Working capital raised the total capital input to 80 per cent of 

total expenditures. 



' 

The combination of high c a p i t a l  s h a r e  (6) axid la land shaie (T) 

r e i n f o r c e s  t h e  low v a l u e . f o r  a. Lov va lues  f o r  both  a .and y inc rease  t h e  

Whether. the  labour-land r a t i o  is  higber  o r  l o v e r  on p l a n t a t i o n s  
1 

than on family farms may vary by coun t r i e s .  H y i n t 4 o r  West Af r ica  s t a t e s  ' 

0 

t h a t  t h e  labour-land r a t i o  on family f&rms is less than t h e  labour land r a t i o  

on plantations:!g I f  (LIN) is l e s s  than (L/N) then equat ion (2.20)' w i l l  

4 P f  

c l e a r l y  hold. The values  f o r ' a  and y a r e  i r r e l e v a n t .  Eowver ,  t h e  
9 

p o s s i b i l i t y  ekists t h a t  ( L / H ) ~  is g r e a t e r  than (L/N) '. 
P .  

The labour-land r a t i o  on family farms may exceed t h e  labour-land . . 
f ' r a t i o  on p l a n t a t i o n s  f a r  t h r e e  reaoo?;. F ; rs t ly ,  labour s h i r e d  on . 

* p l a n t a t i o n s  and w i l l  be h i rkd  u n t i l  the  value of marginal produc't is equal  t o  , . 
t h e  positive market wage. Labbur on t h e  family farm is not  h i red ,  

Family labour may be used u n t i l  t h e i r  marginal product b e c h e s  2ero. Hence, . . 
t h e  cos t  of labour t o  family farms is less+& t o  p l a n t a t i o n s .  Sedondly, 

the  cos t  of land w i l l  tend t o  be less on p lanra t io& than on f A l y  fa-. 

k e  of the  c h a r a c t e r i s t i c s  of La t in  American a g r i c u l t u r e  is t h a t  land is 
, 

C 

u n d e r u t i l i s e d  on large-scale  holdings.  Underu t i l i sa t ion  impl ies  a lw 

imputed c o s t .  B lower r e n t  on p l a n t a t i o n s  r e i n f o r c e s  t h e  h igher  labour- 

h a n d  r a t i o  on family farms, than on plankaTond. Thirdly ,  p l a n t a t i o n s  tend 
, , 

t o  apply labour saving innovations t o  e c o n m i s e  on labour.  I a h r  saving 

i ~ o v a t i o n s  reduce. t h e  labour-land r a t i o .  On t h e  o t h e r  hand, f d y  fa- 

apply land saving innovations and these  r a i s e  t h e  labour-land r a t i o .  

40 
That ' ( L / N ) ~  exceeds (L/N)* is supported by d a t a  from Cololbia.  

__ ___ _____ _ _ -  --- . - -. Tt- -2rgs:i-FG- --- - ~ - - - - - 
_ _ ~ _ _ _ _ _ _ = = _ _ _ _ _ ; _ - _ _ _ z ~ ~ = ~  = = - = - =  

vn i n  Table 3. I f .  I n  1960, 31 per cen t  of the,  a g r i c u l t u r a l  labour 
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* 
4 

f o r c e  worked on f a m i l y  fanna  which account  f o r  23 p e r  c e n t  o f . t h e  
. , 1) 

a g r i c u l t u r a l  l and .  The labour-land* r a t i o  . ia 0.12 men pe r  h e c t a r e .  On 
7 

. . 
. . 

p l a n t a t i o n s ;  4 pe r  c e n t  of t h e  a g r i c u l t u r a l  l abour  f o r c e  accounted f o r  . I 

, . 
50 pe r  c a n t  ~f the a g r i c u l t & a l  land .  The l a b o u r 4 a n d  r a t i o  on p l a n t a t i o n s .  

5 .  

is .O.W7 A n  pe r  h e c t a r e .  Hence (L/NIf exceed=s (L/N) by a m u l t i p l e  of * -  
P 

s e v e n t e a .  . 3r 

~ i s g g g r e g a t i o n  by c rop  con t inues  t o  y i e l d ' a  h ighe r  labour-land 

r a t i o  on fani i ly  farms b u t  t h e  m u l t i p l e  is reduced.  On a f ami ly  farm 

producing palm o i l  t h e  labour- land r a t i o  is  t h i r t e e n  man-years per  h e c t a r e ,  - 
, . @ 

o n  a -500 h e c t a r e  p l a n t a t i o n ,  t h e  1abou;-land r a t@ e i g h t  man-years, and on 

a 5,000 h e c t a r e  p l a o t a t i o n ,  t h e  labour- land r a t  rna&wars .  4 1 

The labour- land r a t i o . i s  g r e a t e r  on fami ly  fa rms ,  b u t  by a m u l t i p l e  l e s s  than  
< 

. During t h e  peak y e a r s  of a fami ly  farm t h e  number of,man-years pe r  

h e c t a r e  is 0.46,;aad on a 500 h k t a r e  p l a n t a t i o n ;  t h e  number of man-years is 

0.30. The Labour-land r a t i o  on faml ly  farms i s  l e s s ,  than  twice  t h a t  on 
-.. 

p l a n t a t  i ons .  

'The r e l a t i v e  labour-Land r a t i o s  s u g g e s t s  t h a t  equa t ion  (-2.20) 

w i l l  ho ld .  I f  (LIN)  is  than '  (L/N) by a m u l t i p l e  o i  l e s s  t hag  t w o  
f P 

fhe share of c a p i t a l  ( B )  could  ,be ze ro  and e q u a t i o n  (2.20) hold .  'AS t h e  
. > =  

s e c t i o n  s u g g e s t s  B is l i k e l y ,  t o  be  g r e a t e r  than  ze ro  i n  palm o i l  p roduct ion .  
8 - .  

Hence equa t ion  (2.20) w i l l  tend t o  hold f o r  palm o i l .  
0 

2. To show t h a t  APP, = BMPP, where 0 < 8 < 1 and, t h a t  '<, L 
Y Y 

, 

Ln t h e  micro model two ass-sqrert?madg.- 
- -  

- A  - -- - - - - -  -- - - A - - - 
- - - --- - 

. I  



of labour on plantations is higher t h  The ctpt' of labour on family fa-. 

In equation (2.21) this assumption was stated as APP - eWPL with 0 < 0 < 1.; 
L 

an assumption h s  made that credit facilities+for plantations are 
0 .  

lesd costly and more accesss'ible tv those for familyfarms. In equation 

( 2 . 2 9 )  this assumption was expressed as h < &. since Chapter Five presents 
7 .  . 

reqsons for both assumptions, this chapter' vill do no more than indicate 
J 

that both assumptions are plausible. Purther data can be fo.md in 

Chapter .,Five. 

at . That labour costs age higher on plantations *an on family farms 

is indicated by high wage 'rates on palm oil plantations. 42 In 1970,, the 
.=A. 

average wage rate paid in Colombia was twenty peqs a d'ay, on palm oil 
4 

plantaliens the wage rdte was thirty-two Lesos a day.43 Moqthly earnibgs . . 

of the average male agricultural labourer in 1970 was 560 pesos, working only 
I 

twenty-two Pays a month'palm oil lab6urers earned more than 700 pesos. 44 
RT 

The hig+r laboyr costs on plantations are-also due to the social securrty 

u 
payments that plantations are required to make. Further, plantations are 

subject to Colombia's labour legislation which demnnd medical, educatiwl 

and other facilities for employees. Family farms are exempted. ~bnsequenti~, 
. . # 

both higher wage ratis and the enforcement of social legislation force up the 

cost of labour on above tip cost of labout to family farms. 

Harberger for Colombia estimates that the cost of labour on-family farms 
I 

6 45 1- is half that of the c st of labour on plantations. 

. .  
Chaptter Five presents in detail the data for assuming that 

' plantations pay less for credit and have mpre credit available than family 
&* 

farms. With over half of the agricultural credit going to 10 per cent of 
1 



fa- .the distribution of-credit is clearly-skewed. The data indicate 

that plantations are thi beneficiaries of the skewed distribution'. 

3. To show that the production function allows factor substitution 

in response 'to factor. price changes. 

Of particular interest to this thesis is the marginal rate of 

technical substitution in palm oil.produc!tion. A zero marginal *rate of 

, technical substitution preclides adjustments in the factor price ratio from A 

I 

changing the capital-labour ratio. A zero marginal rate of technical 

substitution exists when isoquants are L-shaped and factor proportions are 

fixed . 

The sensitfvity of the capital-labour td ddjustments in the 
.%E I 

factor price ratio can be estimated by the elasticity of substitution. The ' 

more sensitive the capital-labour ratio to the marginal rate of techni a1 4. 
/ substitution, the.higher the elasticity of substitution. The higher the 

elasticity of substitution the more able the government is to change 
* 
capital-labour ratios by factor p.rice changes. 

> .. 
While no estimate has been made of the elasticGy of substitution 

in'palm oil production, the data appear to show that the elasticity of 

substitution is high. Firstly, estimates of the elasticity of substitution 

in underdeveloped~countries are high. The figure of unity has been accepted 

as a reasonable estimate for underdeveloped countries. 46 Two studies, ofe 

on Puerto RiCo and the other on Argentina estimated the elasticity of 

substitution at one, and another study on five'latin American countries 
\ 
2 

including Colombia estimated the elasticity at 0 -8. ,47 Nelson estimated 



0.7 for C01wbia.'~ Secondly, agriculture perhap has greater subsf itution 4 # 

the* -uf acturing 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 

a .  

average product of labour, wage rates, and, for agricultural commodities, 

on the average of land.49 For palm oil such'data are not available. 

~nstead this section will aim to show that the marginal rate of substitution 
' 

\ 

i :is positive by comparing production techniques of family fa and plantations. , 

I 
If palm oil is produced on farms of the same size by different techniques 

the indication is that techdical substitutability exists. 

To indicate that technical substitution exists in the same country, 

family farms are compared within two regions of ~i~e;ia.~O In the production 

'of palm oil there are viZe variation in labour inputs. For planting cover 

crops, the number of man-days per hectare varies from one to twelve. ' For 

maintenance the number 03 man-days per hectare ranges from half to fourteez. 

Total establishment labour inputs within the same region vary from eighty- 

Jive man-days to 173 per hectare. In the other region, the establishment 

labour input rises to 240 man-days per hectare. This is almost triple the 

lwest establishment labour input. For mature oil palms the variations in' 

maydays per hectare are onl; slightly less. Within the same region sf 

Nigeria the number of mn-days per hectare ranges frpm 20 to 50. In the 

other region the numb,er of mandays Is 644. 

 variation,^ iil man-days per hectare a m  reflected by the labour 

coefficient . The labour coefficient 'is the labourer's proportion of 
total cost. Within the same region of- Nigeria during the egtablishment 
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period the  labour coe f f i c i en t  ranges frck less than 50 per cen t  t o  79 . 

per cent .  The range between t h e  regions  is even vider .  

Data f rcm o ther  c o w t r i e s  increasek t h e  va r i a t i on  in f ac to r  inputs.  - 
In  the  f i r s t  two y e q s  of palm o i l  p p l u c t i o n  in Colombia on a family farm , 

the number of mandays p e j  hec ta re  v a r i e s  f r o a  109 t o  166. .5 1 On a ten  

hectare  family farm this is a d i f f e t ence  of 570 aan-days, over two man- 

years.  For t h e  same period i n  Guixkea , t he  number o f '  man-days is 125 and i n  

# 52 Niger3a.111. On a mature family farm, t h e  number of maddays per 
/ 

hec ta re  of- o i l  p a w  ranges f r a  a high of 117 i n  ~olombia t o  f i f ty -one  i n  ' 

Guinea. In  t he  Western m i o n  of Nigeria a hectare  of mature o i l  palms 

requi res  twenty man-days. 

The d i s p a r i t y  i n  labour inputs  on family farms t h a t  produce palm 

o i l  ind ica tes  t h a t  t he  marginal r a t e  of technical  s u b s t i t u t i m  i n  pos i t ive .  
5 3 

Similar ly ,  t h e  d i s p a r i t y  i n  c a p i t a l  input ind ica tes  t h a t  the. isoq&t is 

convex. In  Nigeria,  t he  cos t  of c a p i t a l  p e t  hectare  during the  + . . 
establishment period can be a h s t  t r i c e  as m c h  on'one family farm than on 

another wi thin  t he  same region.  The c a p i t a l  coe f f i c i en t  v a r i e s  by more 
w 

than two times •’ram one family farm. t o  another. , 
. . 

t 

For p lan ta t ions  s imi l a r ly  the  marginal r a t e  of - technical  

kubs t i t u t i on  appears pos i t ive .  In  C o l d i a  there  a r e  wide va r i a t i ons  i n  
1 

c a p i t a l  and labour inputs.  The va r i a t i on  in c a p i t a l  inputs  is la rge ly  due 

t o  mechanical inputs.  Certain operations can be e i t h e r  highly mechanised 
' .  

o r  labour in tens ive ,  and on p lan ta t ions  t he  technique appl ied depends 

la rge ly  upon f a c t o t  cos t s .  In Colombia labour c o s t s  a r e  higher than i n  

Africa i d .  have induced s u b s t i t u t i o n  of c a p i t a l  f o r  labour. 54 The higher < 



l aboar  c o s t s  have tenQed t6 r e w l t  i n  h ighly  mechanbed opera t ions  on 
6 

c e r t a i n  p l a n t a t t o n s .  

On t h r e e  of t h e  p l v t a t i o p s  i n  Colombia, ope ra t ions  t e n d - t o  be 
, 

5 5 
h ighly  mechanised. For example, Indupalma has s i x  C a t e r p i l l a r  t r a c t o r s  

and twelve wheeled-tractors* a i d  Coldesa h a s  twelve t r a c t o r s ,  f i f t e e n  o t h e r  

:ransport v e h i c l e s  i d  t h i r t y d i v e  of machinery. 56 ~ i s a r a l d a  bps 

twenty-eight  v e h i c l e s  and p ieces  of machinery. The r e s u l t - c a n  be seen  i n  
* ' 

c e r t a i n  opera t ions ,  On t he  above p lanta t ions 'mechanica l  saws and b u l l -  ' ' 

dozers  a r e  used t o  c l e a r  land.  To c l e a r  and t o  l e v e l  a h e c t a r e  of land a t  

Indupalma t akes  t h i r t y - t v o , h o u r s  of c a t e r p i l l a r  and an inpu t  only t h r e e  

hours of unsk i l l ed  labour .  A t  R i sa ra lda ,  th i r ' ty-e ight  hours of machinery a r e  

needed t o  c l e a r  a  h e c t a r e  of land.  Unskilled' labour  accounts  accounts  

f o r  a  mere 8 per  cen 
. v t h e  t o t a l  c o s t .  S imi lar ly ,  i n  road and b r idge  

* c o n s t r u c t i o n  c e r t a i n  of t h e  p l a n t a t i o n s  use  machinery. A h e c t a r e  of road 

and br idge  bu i ld ing  takes' 117 hours of c a t e r p i l l a r ,  ahd labour  accounts  f o r  * 

15 per cent. of t h e  t o t a l  c o s t .  .. 
, . 
On o t h e r  p l a n t a t i o n s ,  the  same opera t ions  a r e  labour i n t e n s i v e  

and use  l i t t l e  machinery. The p l a n t a t i o n s  Casacara and Palmarina u n l y  have 

NO t r a c t o r s  each.,57 land c l e a r i n g  by hand may r e q u i r e  170 man-bays per 

h e c t a r e .  On t h e  500 h e c t a r e  p l a n t a t i o n  t h i r t e e n  rean-days per  h e c t a r e  a r e  
# 

r equ i red .  In road and b r idge  cons t ruc t ion  labour c o d s t i t u t e s  60 per  cen t  of 
-\ 1 

t h e  t o t a l  c o s t .  With the  r e g i o n a l  d i s p a r i t y  i n  labour  c o s t s  i n  Colombia 

t h e  propor t ion  of labour  v a r i e s  by region.  

For o t h e r  c o u n t r i e s  a l s o  t h e r e  a r e ' c l e a r  i n d i c a t i o n s  that on 

p l a n t a t i o b s  c a p i t a l  can be s u b s t i t u t e d  f o r  labour?8 I n  Malaysia and i n  t h e  



, Congo land clearing can either be capital intensive or labour intensive. 

\ 
In Malaysia with labour intensive operations, the labour coefficient is 70 

per.,cent, with capital intensive operations ' tlie labour coefficient is less 
1 

J 

than 50 per cent. the Congo the same land clearing operations- may, take 

fifty man-days per hectare or ninety-nine man-days per hectare. In the 

Congo nursery land clearing may take sixty-two man-days per hectare or 193 

man-days. With such. variation within the same countries; the marginal 

rate of technical substitution appears positive. , 

In other operations of 'plantations labour intensive or capital 
.I ' 

intensive techniques can be appliea. In lblaysia the number of man-tays. 

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 palm 'oil varies 

from four to ten. In the Ivory Coast maintenance of 'adult plantations may 

take thirty man-.hours per hectare a year 0% one tracfOr hour per hectare. 

With such'variations in labour and capital the, the marginal rate of 

technical substdtution appears. positive. 

From the data the marginal rate of technical substitution appears 

positive on both family farms and p More data are available 

on plantations than on family data in Nigeria family farms. 

t $ have wide variations in 'labour and capital inputs. On plantations there 
I 

, is considerable'evidence to indicate that certain operations may be either 

labour or capital intensive. If technical substitutability exists ' 

adjustments in factor price ratios can change the capital-labour ratio. 



Chapter Notes 

The feasibility studies were prepared over the years 1969-1971 for the 
area of Tumaco. Instituto Colombiano Agropecuario (ICA), '!Oleaginos~s 
~erennes", Cali, 1971 (MLmeo) . For further informaf ion 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 qf Colombia:. Problems and Prospects, 
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 who favour use of the internal rate of return are A. ~errelt 
and A. Sykes, The Finance and ~naly-sis of Capital Projects, London, 
Longmans Green and Co. Ltd., 1963. Those who'reject its use are 
J . ~irschleif er , "On the Theory of Optimal 1nves;ment Decisions", 
Journal of Political Ecpdomy , vol. 66 (July '1958) , pp. 329-352 and 
Y. Dryden, "Capital Budgeting Treatment of Unertainty and.Investment 
Criteria", Scottish Journal of 'political Economy, vol. 11 (Novemb'er 
1964, pp. 235--259. - 
As for example by the recent United ~ations, Guidelines for Project 
Evaluation, Industrial Development Organisation, (ID!SERH/2), 1972. ./ , 

Domestic capital inputs include part of fertiliser inputs, transport, 
machinery and pesticides. Lmport capital inputs include farm 
machinery, fertiliser a d  seeds. By including these capital inputs \ 

some proportion of the "capital" in oil palms is incorporated. rc 

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. Oil palms give higher yield per 
hectare for years after year until ten years after planting. .Oil 
.palm planting is staggered due to the sophisticated natbre of the crop 
which limits the number that can be planted in'any one year. 

A. Sen, Choice of Techniques, New York, Kelley, 1968. 



9: Organisation for Economic Cooperation and Deyelapment (OECD), Manual of 
I n d u s t r m e c t  AnalySis in D e v e l o w  Countries, Vol XI (by Little 
a d  J: Mirrlees), Development centre-, paris, 1969. 

10. The increasd in consmption is composed of two components. To 
assum that the farm family member consumes his average product (a > m), 
those who remain on the farm d,ll increase their: consumption by a - m, 
&le the labourer himself on the. plantation will' increase his 
consumption by c - a. (c - a) + (a - m) = c - m. 

11. 38 pesos a day was the wage rate paid by the two largest palm oil . - 
prodvcers (Indupalma and Coldesa).to their contract labour: 

I .  

12. CEO, A Social Cost Benefit Study of the Kulai Palm Oil Estate, (by 
I. Little and D. Tipping), Development Centre Case Study N o . . 2 ,  Paris 
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13.. A. Rarberger, Project Evaluation: Collected Papers, Chicago, 
Harkham Publishing Col, 1972. 

14. V is the 'rate of time preference. The rate of growth of 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 6f wages are negligible. 

15. Departamento Administrative Nacional de Estadisticas (DANE). 
Buletin Mensual de Estadisticas No, 238, May 1971. 

16. International Labour Office (ILO), Towards Full Employment, Geneva, 
,1970, p. 28. , 

. . 

17: This'tech~i~ue was used for pro,jection purposes by Little and Tipping, 
op. cit. 

18. The shadow wage can be expressed as: 

(Cw - CK )A 
1 + (1 - CnjX / W  

vhere Cw and Cn are the marginal propensities to.consume of wage* earners 



and capitalists respectively, W the mney wage rate and a. 
the vahe of saving in terms of consumption. The shadow wage 
will be zero,either vhen h = 0 (the amount of saving is 
opt-1) orwhen Cw = Cn. ,In addition tvo further conditions - 
are nkcessary. 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 vage implies that no supplementary expenditures 
are necessary when employing labour. If these conditions ate ' 
not fulfilled the shadow wage will be positive. If = l'and - 
if Cv = 1 the planning wage will be equal to the money wage rate. 
A .  Sen, ap. .tit. 

"It is surprising that &npover planners have shied away from 
.benefit-cost analysis of labour intensive relative to capital s 

intepsive techniques of production . . . since such analysis 
would throw much scope on the potential scope for employment 
creation in developing countries." 0. Mehmet, "Benefit-Cost 
Analysis of Alternative Techniques of Production for Employment 

, International Labdur Review, vol. 104 (July-August 1971), 
P- * 

This is a variety of the "Bruno test"'. 'M. Bruno "The Optimal 

. v 

"Every incremenx of domestic consumption has some foreign exchange 

Selection of Export Promoting and Lmport Substituting Projects", 
in Planning the External Sector: Techniaues. Pro- . 
ed. by United Nations., Industrial Development Organisation, New 
York, 1967, pp. 88-136. 

cost .- For primary products other than coffee potential exports are ' 

directly reduced by domestic consumption." J I  Sfieehan, "Inports, 
Investment and Grovth - Colombia", tn 4 
and Practice ed . by C. papane\, Cambkidge , Harvard University Press, 
1963, p. 99. , 

'Vsually 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 assum& a 250 marl-days per year in Colomb'ia. A. Berry, 
"Land Distribution, Income Distribution and the Productive Efficiency 
of Colombian Agriculture", Yale Growth Center Discusgion Paper No. 108, 
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Berry, op. cit. 
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Pestenhausen, "Agrarian Reform and Development"; Land Reform in Chile, 
Colombia and ~enezuela'. Agency for International Development, 
Washington D.C., vol. V h e  1970, p. 8. 
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Conire Interakri de Desarrollo Agricola, Tenencia de la tferra 
y desarrollo soci onaico del sector agricola en Colcnnbia, 
~ashington D. C., 1967. 

Berry, op., cit., p. 22. 

loc. cit. 

The 6,000 hectares were acquired in the early 1960's. . . 

In Colombia, tbe cost of l a d  is approximately 3,000 pesos a hectare, 
and the cost of establishing a kctare of palm oil betveen 30,000 
and 35,000 pesos. 

, 

Institute Colorbiano &topecuario, "Costo de la ptoduccion para una' 
hectarea de paha  africana midad de 500 hectareas", ICA 01ea~inosas . . 
Parennes , Cali, n . d. (dmepgrapw) . 
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e .  

"The essence of the economic structure, of a plantation is better 
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other single measure". David L. hc~arlane and Hatthew A. 'Oworen, 

Palra Plantations in Nigeria", Economic ~evelo~met& 
of Nigeria, August 1965, p. 40. 

Federation Nacional de Cultivadores de Palma Africana, " ~ a  Palma 
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reqbire more labour per unit of land' than peasant agriculture", Hyla 
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The data come from Felstehausen, "Agrarian Reform and Development, 
op. cit., p. 9: 

The figures,for the family farm and the 500 hectare plantation are 
derived from the technibal data given in ,the,bpp6ndix. FiNres for 
the 5,000 hectare plantation come from Federaccion Nacional, La Palma 
Africana en Colombia, op. cit. , . 

The marginal product of labour will be higher on plantations than'on 
family farms. This will tend to produce higher wage rates. Hpwever, 
there are also distortions in the labour market on plantations which . '  

may force up wages.. 

The averafze waRe is for hot climates without food. DANE Boletin mensual - 
. de ~stadistica-(nos. 253-254 Bogota, August and ~eptember l972), p. 
p. 163-164. The plaitation wage 'rate comes from q.  Vasquez, 
"Aspectos tecnicos del ctiltivo de la Palma de Aceite", Cucuta, 1970. 
(mimeographed). 
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"For unpaid family . . . ve aputed an average value of labour 
equal to 50 per cent of the average earnings of wage and salary workers 
in ,agriculture." Arnold C. Barberger, Project Evaluation (Chicago: 
Markham Publishing Co. 1972) p. 134. 



"the . . . e s t i m a t e  of u n i t y  has  been v i d e l y  quoted and perh ips  
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fs either f o r  egate output  o r  for manufacturing output .  
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48. Nelson, Schul tz  and S l igh ton ,  op. c i t .  p. 95. 

t 
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4 ' 5 0 .  Data f o r  Nigeria family farms comes from FAO. . A g r i c u l t u r a l  ,Development 
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C . W. Hart ley,. The Oil P a l m ,  London,. b n p a n s  , Green and 'CO. Ltd . , 
1 9 6 7 .  



Ln a a p t e r  Two, land tenure  systems were compared theore t i cAl ly ,  

and i k p o r t a n t  po l i cy  impl ica t ions  emerged. These po l i cy  impl ica t ions  were 
0 

shovn i n  matr ix  form. This  chapter  w i l l  examine the  pol icy  imhl lca t ions*  

w , Y 

i n  g r e a t e r  d e t a i l  and deduce from them sper ' i f ic  p o l i c y . m e a s u r e ~ ,  The - 
purpose is  t o  i l l u s t r a t e  h o w c e r t a i n  pol icy  measures can.change tenure  systems, 

, , 'qhe po1iC.y v a r i a b l e s  a r e  t h e  cos t  o'f labour and t h e  cos t  of cap i t a l ' .  

S p e c i f i c  p o l i c y  measures a r e  6roposed which can a d j u s t  t h e  c o s t  of labour . 
8 

and t h e  c o s t  of c a p i t a l .  Since the  c a p i t a l - l a b o u r . r ? t i o  i s  a  func t ion  05 '  
\ - , - I  

\ the wage-rental r a t i o ,  adjustmen s i n  t h e  r e l a t i v e  cos t ' o f  1abo.ur and 

* @ 

c a p i t a l  w i l l  a f f e c t  t h e  capit&-labour r a t i o .  ' Ind i rec t ly .  land tenure  

, w i l l  be  a f f e c t e d .  

D i s t o r t i o n s  i n  th% co$t  of labour and the' c o s t  of c a p i t a l  a r e  
, , 

examhed. TheSe d s t o r t i o n s  a r e  important because th'ey a r e  a b l e  t o  n u l l i f y  
I .  

. * p o l i c y  measures. The d i s t o r t i o n s  produce a  divergence i n  t h e , c a p i t a l - l a b o u r  

r B y , d i s t o r t i n g  t h e  cap i t a l - l abour  r a t i o  they may n u l l i f y  a t t empts  t o  .' , 

change land t e n d r e  systelas. 
' I I' -. 
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. Adjustments in the exchange rate are excluded as a policy measure 
1 

7 

' for tvo 'rea~ons. Firsr, distortions caused by aq' overvalued exchange rate 
n. * " . 6 "  t 

.have beem reduced by the sliding peg exchange'rate.  he- peg is adjusted - k 
automatically for changes in the relative domestic-foreign price level. 

4 
Consequently, t~e'exchange rate is no longer an exogenous policy variable. Y 

f a 
Second, the exchange rate is too blunt arl instrument. Selective policy 

w' 

H ,  
measures may.be more effective. 

The final section will sunmarise the principal~conclusions of this 

thesis.. , 

1. Policy Implications 

4 

1.1 Technological dualism 
1 

, t- 
C 

Technological dualism is a variant of the inter-sectoral models 

applied to one-sector only. In developing countries, sectors tend to bh 1 
.J 

bifurcated into a) economic units which use modern technology and b) those* - I 
. . 

economic units which rely'on traditional skims, Within the same sector 

there will be-large-scale units using modern production techniques and small 

units which continue to apply traditional methods of production. In the. I 

: production,of certain crops, such as wheat, the dichotomy is characteeised 
. 

.* by the,mechanised plantation and the non-mechanised family farm. 2 

J' 
Technological dualism exists be~ause of f actoi price distortions. 

. 
They prevent modern technology from diffusing throughout the sector. In 

a perfectly competitive world the nev technology would praduce falling 
t B 

costs and falling prices. Non-i~ovators would either revert to non-market - 



& r i c u l t u r e  o r  l eave  t h e  land.  The t r a d i t i o n a l  sub-sec t o r  would the reby  
- 

disappear .  Hcwever, f a c t o r  p r i c e  distortions may check t h e  d i f f u s i b n  . 

I 

process .  They a l low non-innovators both t o  s u r v i v e  and t o  compete success-- 

Q f u l l y .  The r e s u l t  is  a t ~ c h n o l o g i c a l l y  du l i s t i c  p a t t e r n  of production. 3 

Two d i s t o r t i o n s  which produce technologiCal dualism a r e  t h e  c o s t  , ' ' 

of labour  and t h e  c o s t  of c a p i t a l .  The d i s t o r t i o n s  produce d ivergent  
4 

c a p i t a l d a b o u r  r a t i o s  w i t h i n  t h e  same s e c t o r .  I f  f a c t o r  p r i c e s  a r e  not  

equa l i sed  t h e  c o s t  of f a c t o r s  w i l l  va ry  from one' farm t o  another .  Cer ta in  

farms w i l l  pay more f o r  labour-  &d. less f o r  c a p i t a l  than o t h e r s .  With t h e  

capi ta l - labour  r a t i o  a functkon o f , t h e  wage-rental r a t i o ,  the  cap i t a l - l abour  
1 

r a ' t i o  w i l l  diverg0.  I f  t h e  func t ion  's- p o s i t i v e l y  r e l a t e d ,  t h e  bigher , P 
wage-rental r a t i o  w i l l  produce h igher  cap i t a l - l abour  r a t i o .  In Colombia, i.' 
t h i s  appears  to be t h e ' c a s e  wi th  p l a n t a t i o n s .  P l a n t a t i o n s  appear t o  pay 

more f o r  labour and less f o r  c a p i t a l  than iami ly  farms; h e n c e ,  t h e i r  

cap i t a l - l abour  r a t i o s  a r e  h igher .  

I n  Chapter Two, t h e  micro model explained d ive rgen t  c a p i t a l ~ l a b o u r  

r a t i o s  by d i f f e r e n t  maximising behaviour. P l a n t a t i o n s  were shown,to favour 
, 

h igher  because they maximise prof i ts .  The ex i s t ence  of 
. #  

r e i n f o r c e s  t h e '  conclusions of t h e  micro model, ( 
r' i' 

P l a n t a t i o n s  w i l l  tend t o  ha& h igher  cap i t e l - l abour  r a t i o s  than f amil'y farms, 

p a r t l y  because of t h e i r  maximising behaviour,  and p a r t l y  because they pay 

more f o r  labour and less f o r  c a p i t h  than family farms. 

1.1.1 D u a l i s m  i n  t h e  c a p i t a l  marc i t  , 

Prom t h e  evidence a v a i l a b l e ,  l a r g e  farms. i n  Colombia appear t o  . 



enjoy ,a) a lover cast of credit and 'b) greater accessibility to credit 

. p than -11. farms. ~echn%lo~ical dualism is clearly reinforced if the . 
+ 

. units most likely to mechanise pay less for their credft and have more - \ 

credit available. 

%e cost of ;redi; is low for. all farms' in Colombia. The 

prihcipal s$ce of agricultural credit is the  Ca'ja Agraria. As Table 5.1 - 
shovs, the cost of credit in 1971 from the Caja ranged from 7 per cent 

8 .  *. it. 

for vorking.rapita1 to 13 per cent for long term (15 years) farm' 
I 

purchaqes. Except for the commercial banks and Cofiagro no &her 

instiTutions charied an interest rate. above 12 per cent.. For certain 

purposes the cos't of credit was as low as 4 per cent. 
4 

During recent years Colombia has been experiencing an inflation 

rate of over 8 per cent. Annual inflation of 8 per cent combined with 

nominal interest rates of 4 to 12 per cent yield real interest rates 

which are lov or negative. With the capital-labour ratio as a positive 

function of the wage-rental ratio, the low cost of credit will increase . 

the capital-labour ratio on all farms. 

D 

Plantatibns, hovever, will enjoy an'even lower cost of credit 

.than the family farms f,or two reasons. First, plantations are less risky 

farms, and creditdorthiness rather than the expected producti- 

vity of the investment, is the-'only criterion in much of Colombian bank 

5 
lending. Second, the administrative costs of lending to a few large 

farms such as plantations are lower,than lending to many small borrowers 

such as family farms. 



I 

Table 5.1 h e  Availability of I n s t i t u t i d  Credit in Colarbian ' 

Agr$cultyre in 1970 

* 
a _ .  

, .  

I n s t i t u t i o n  No. of a g e  of Amount of age of Average I n t e r e s t  
Loans Tota l  IPoans Tota l  (Col. $) . Rate 

( ~ 0 1 .  $1 ( ~ g e ) '  

Caja Agraria 348,134 80. 3,398,272 56 9,761 7 - 13 

Banco 
Ganadero 5,755' . 1 446,824 7 , 77,641 -9 - 11 

\ 
Cof i a g t o  

2 
187 - ' 209,794 3 l , l Z l , 8  

Source : In t e rna t i ona l  Bade f o r  ~ e & n s t k c t i o n  and Development, "Economic I 
- Pos i t ion  and Prospects of Coloibia", Report No. WEI-2lla. 

Jabuary 1972, t a b l e s  7.5; 7.6. 

1. The iiltereet rate is f o r  471 :  
4 

2.. The interest charged by Cofiagro is a s s 4 1  equal t o  t h a t  charged by 

t h e  P r iva t e  Investment Fdd. 

< 

Not only is their credit cheaper, but p l h t a t i o n s  have read ie r  

access  t o  c r e d i t  than f d l y  fa*. Of t h e  f i v d a g r i c u l t u r a l  c r e d i t  . 
x 

i n s t i t u t i o n s ,  as shown in Table 5.1, only , the .  Caja'Agraria and INCORA lend . 

t o  family farms. The Badco Ganadera, c-rcial banks and Cofiagro d-1 

almost exclusively  with l a r g e  units such as p lan ta t ions ,  Together the  . I 



l a t t e r  t h r e e  d i s t r i b u t e  41 pe r  cent of the  i n s t i t u t i o n a l  c r e d i t .  

Family farms a r e  t h e l e f o r e  excluded from a considerable  por t ion  of t h e  ' 

a v a i l a b l e ' c r e d i t .  The palm o i l  indus t ry  can be used as an i l l u s t r a t i o n .  

In 1970, Caja G r a r i a ,  t h e  P r i v a t e  Investment Fund (PIP) and Cof i a g r o  

together  loaned over 23 m i l l i o n  pesos t o  the  palm o i l  indus t ry .  The 

P r i v a t e  ~nvestmen; Fund and Cofiagro c a t e r  f o r  units over 100 h e c t a i e s ,  

whereas the  Caja concen t ra tes  on smaller farms. Yet of t h e  t o t a l  c r e d i t  

the loans  of the Caja accounted f o r  l e s s  than 1 per c e n t .  The bulk was 
1 6 reserved exc lus ive ly  f o r  p l a n t a t i o n s .  

s . . 
There is evidence t h a t  even t h e  two i n s t i t u t i o n s  c a t e r i n g  f o r  

s m a l l e ~  u n i t s ,  ( the  Caja Agraria and INCORA), tend t o  favour l a r g e  farms. 7 

. I  G r i f f i n  has demonstrated a b i a s  of the  Caja towards l a r g e r  farms. 8 Typical  

crop9 of l a r g e  farms such a s  co t ton  receive  loans  t h a t  a r e  almost t e n  

t imes t.he average loans  on t y p i c a i  smallholder crops .  During 196711968 

loans  bf l o s s  thap Col. $5,000 (US $250) &counted f o r  three-quar ters  

of t h e  t o t a l  number of Caja loans ,  but they accounted f o r  less than ..2 
q u a r t e r  of t h e  t o t a l  value.' S imi la r ly ,  the  evidence from LNCORA suggests  

t > a t  i t  has s h i f t e d  t o  l a r g e r  borrowers i n  order  t o  reduce admin i s t ra t ive  

10 
c o s t s .  

Family farms t h e r e f o r e  a r e  l a r g e l y  excluded from such c r e d i t  

sources  a s  t h e  Banco Ganadero, t h e  cbnrmercial banks and Cofiagro. I f  

f u r t h e r  t h e  i n s t i t u t i o n s  such a s  t h e  Caja and TNCORA, designed t o  c a t e r  

t o ,  family  farms, a r e  concentra t ing more on l a r g e  fa&, family farms w i l l  

have l e s s  c r e d i t  a v a i l a b l e  t o  them than plantat ions. '  This  is  i l l u s t r a t e d  

by t h e  p a t t e r n  of lending.  Less than hal f  of. t h e  t o t a l  a g r i c u l t u r a l  



credit goes to the bulk 11, (90 per cent) of the borrowers. , 

. '  

1.1.2 Dualisq in the labour market, 

In Colombia, thi wage-rlntal ratio on is higher 
4 

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 prdduce a divergence in capital-labour ratios.' 

While little detailed data exists on,wage rates among different 

farmfng units, economic and non-econmic forces will tend to produce a 

wage rate on plantations that is above the imputed wage rate on family 

farms. If labour must move to a plantation, an incentive will be required 
F' I 

to induce the migration so that plantation wages will equal the average 

product of family farm labour, plus a premium. It is also plausible 'that' 

the disutility of work on plantations is gfeater than on family farms, 

so that family labour will be prepared to work for lower wages than . '  

'plantation labour. Finally, trade unions may be powerful and cohesive 

among the hired labour on a p his: non-economic distortion 

would create a divergence of wage rates on family farms and plantations. 
> 

.From the .data, the economic and non-kconomic forces produce a 

dualism in wage rates. Plantation wages are above the average in 

agriculture. In 1963, the Colomitian average agricultural vage was 8 pesos 

a day; workers on plantations were earning up ,to 30 12, In 1970, 

the average agricultural wage for men was 19 pesos, men on palm oil 
t I 

' plantations were earning. 32 pesos .13 The dualigm in wage .rates is on the. 

same scale as ;hat found in man~facturin~.'~ Only on tobacco plantations 
I 

m 

4 



15  a r e  vages l e s s  than t h e  average wage i n  a g r i c u l t u r e .  

Honey wages a r c  only one comp,onent of t h e  c o s t  of labour .  Labour 

c o s t &  a l s o  inc lude  f r i n g e  b e n e f i t s .  Fringe b e n e f i t s  i n  Colombia a r e  

16 
generous,and are s t a t u t o r y  f o r  h i red  labour .  They inc lude  mini- wage 

* 
l a w s ,  s o c i a l  s e c u r i t y  payments and provis ions  under t h e  labour  code. Thei r  

e f f e c t '  is t o  r a i s e  t h e  c o s t  of labour .  . 

Socia l  s e c u r i t y  ~ a j m e n t s  a r e  up t o  65 per  cen t  of money wages, 

s o  , tha t  a , v a g e  ra t , e  of 38 pesos a day c o s t s  p l a n t a t i o n s  a f u r t h e r  25 

pesos.17 This  is a t o t a l  labour c o s t  of 62 pesos. I n  a d d i t i o n ,  h i r e d  

workers a r e  e n t i t l e d  t o  bonuses and ,ho l iday  pay. The labour code . 

s t i p u l a t e s  t h a t  workers s h a l l  be paid a bonus amounting t o  one month's 

wages every s i x  months. Holiday pay is  s t a t u t o r y  once a year .  P lan ta t iond  

P' 
* .  a r e . a l s o  l e g a l l y  obl iged t o  provide housing, school ing  and medical 

f a c i l i t i e s .  18  

The c o s t  of f r i n g e  b e n e f j t s  i n  Colombia i s  important .  q e y  may 
' .  

s t i m u l a t e  the  adopt ion  of 'mechanised techniques .I9 By r a i s i n g  t h e  c o s t  

of l abour ,  c a p i t a l  s u b s t i t u t i o n  vill be r e l a t i v e l y  more p r o f i t a b l e .  

*This i s  important i n  a  country where one-third of t h e  a g r i c u l t u r a l  labour 

20 
f o r c e  whrk on p l a n t a t i o n s .  

Family farms on t h e  o t h e r  hand a r e  exempt from s o c i a l  l e g i s l a t i o n .  

.. 
Their  c o s t  of labour is t h e  average produce alone*. They a r e  no t  obl iged 

t o  p r o v i d e  & f r i n g e  b e n e f i t s .  



The exemptton of family 'farms from social legislation .clearly 

tends to prod& a lover labour cost on family farms than on plantations. 

N o t  only are money wages lower but family farms are not responsible for - 
indirect costs. Fringe benefits reinforce wage differentials in prohcing 

a lower labour cost. # 

- 
1.2 Factor pri~e~adjustments 

The lower laboar cost on family farms 'than on plantations 
t 

' reinforces the different capital costs. Plantatioys pay more for labour 

and less for capital than family farms. The effect is to produce higher ' 

capital-labour ratios on plantations than on family farms. The factor 

price distortions, therefore, have created technological dualism. 

t 

For policy purposes the existence of dualism is impqrtqnt. As 

Chapter Two showed consumption over time is maximised by high capitbl- 

labour ratios and plantations. Policy measures therefore will be directed ' 

at mintaining technological dualism. They will aim to raise capitdl- 

labour ratios and support plantations. Conversely, maximising current 

employment and net foreign exchange saving are maximised by low-capltal- 

labour ratios and family farms. Policy measures will be directed at 

'tontrived dualism".21 Policy measures will aim to reduce factor price . 
distortions. The purpose will be to affec,t the distortions by deliberate 

intervention in the factor market in support of family farms.' 

The policy implications of the three development goals were shown 

at the end of Chapter Two. If the only two policy variables are labour 



and c a p i t a l ,  the.-policy impl ica t ion  f o r  maximising cqnsumption over ' r ime 

is a  f a l l  i n  t h e  c o s t  of c a p i t a l .  For maximising c u r r e n t  employment 

the  po l i cy  impl ica t ions  a r e  a  r i s e  i n  the  c o s t  of c a p i t a l  and a  f a l l  i n  

t h e  c o s t  3f labour;  

1 . 2 . 1  Adjust ing t h e  codt  of c a p i t a l e  

The c o s t  of c a p i t a l  can be adjus ted  by a )  changes i n  the  cos t  

, of c r e d i t  and b) chaeges i n  t h e  c o s t  of c a p i t a l  i n p u t s .  The a v a i l a b i l i t y  

of c a p i t a l  can a l s o  be changed. 

1.2.1.1 The c o s t  of c r e d i t .  The goal  of c u r r e n t  .employment r e q u i r e s  that 

c a p i t a l  c o s t s  a r e  r a i s e d .  This migh t ' be  achieved by a  h igher  c o s t  of 

c r e d i t .  However, r a i s i n g  t h e  c o s t  of c r e d i t  w i l l  c r e a t e  a  number of 
, 

adve t se  e f f e c t s .  

F i r s t ,  the  higher c o s t  of c r e d i t  w i l l  a t t e n u a t e  t h e  skewed 

d i s t r i b u t i o n  of loans .  Farms whfch can a f f o r d  t o  pay w i l l  b e n e f i t . a n d  

1. 
t h e s e  w i l l  be l a r g e r  farms. I f  t h e  goal  is  c u r r e n t  employment t h i s  is  

c o n t r a r y  t o  the  d e s i r e d  land t enure  arrangement. Family farms would be 

penal ised  and y e t  t h e s e  a r e  t h e  very farms t h a t  ought t o  be favoured. 

Second;higher c r e d i t  c o s t s  vould i n c ~ e a s e  r e t u r n s  on saving d e p d s i t s  

and b e n e f i t  farms which-can a f f o r d  t o ' s a v e .  Here too ,  t h e  b e n e f i c i a r i e s  

vould tend t o  be p l a n t a t i o n s  r a t h e r  than family farms. Pecuniary saving 
I 

i s  not. t h e  principal f o r .  of saving on family farms .22 Hence they could 

n o t  t a k e  advan'tage of t h e  h igher  r e t u r n s .  Third,  h igher  c r e d i t  c o s t s  
, .  

w i l l  discourgge a p p l i c a t i o n  of techniques  which can raise output .  To t a k e  

advantage of c a p i t a l  i n p u t s  c r e d i t  is necessary a t  a  b w  'enough c o s t  t o  



yield posi t ive returns: 
, 

The goal of maxirising i.mnsrrption aver tire requires  a reduction 

in the c o w  of c redi t .  . This is ioadvisable f o r  trro ressons. F i r s t ,  . I 
' 23 personal saving wuld be reduced. It is already very lw i n  Colombia. 

24 I 'Po tent ia l ,  savings. ate d m m e l l e d  into' cays md l o t t e r y  t icke ts .  Since 
a .  

&a1 interest rates are 'very lav reducing d n a l  i n tk res t  r a t e s  would still  

fu r the r  de ter  personal saving. Second, c red i t  a v a i l a b i l i t y  ra ther  than ' .. 

c red i t  cost  v m l d  de te r r ine  c red i t  d i s t r ibu t ion  even more than a t  present. 

The result may be grawing d i s to r t ions  in t h e , c a p i t a l  market. 

1.2.i.2 The cost  of c a p i t a l  inputs. - The. cost  of c a p i t a l  can be changed 

by inf luencing, the  price of &pita1 inputs. The L p u t s  'may be lechanised 

o r  km-mechanised. Ron-ichanised t&hniques be d e s i r a b l e  whatever 

the developlent goal, but techniques w l d  be desirable  'mly . 

' d e b  consumption h e r  t ime is tbe dwelop=mt goal. 

1 

The policy reasures exadned a r e  cbanges in t a r i f f  r a t e s ,  t ax  

pol ic ies  and depreciation ratea. 

One policy -me t o  chapge t h e  pr ice of c a p i t a l  inputs would be 

- by adjusting nacinal t a r i f f s .  Ta r i f f s  hawe been F e  of Colombia's pr incipal  

measures of checking irports and of protecting infant  industr ies .  Even 

though tI+ average nainal t a r i f f  (67 per cent) is lover than the other 

Andean Group countries,  it is still very i(aina1 t a r i f f s  on 

machinery and trimsport range from 187 per cent t o  260 per cent.  On cer ta in .  

e d i t i e s  they r i s e  t o  500 per  c m t  .26Luuering the t a r i f f  r a t e  would reduce the 

L 



" 27 cost of capital. It would also reduce the distorting irnpaCt of tariffs. 

Alternatively, the goal of current euiploymenf requires a rise -in . 

the cost of capital inputs. A selective tariff on farm machinery could be . . 
.s 

reintroduced. Exempted from import restrictions in 1968, t h e  real* value 

of farm mhchinery sales more than doubled by 1970. 2 8 However, reintroducing 
I 

tariffs may merely extend the replacement perjod rather than induce the 

substitution of 'labour> for machinery. 29 

. 
Another pb~icy measure is to .change. taxes' or subsidies. ~h\ 

goal oi consumption over time implies raising capital-labour ratios and a 

policy that favours plantations. Capital-labqur ratios can be raised 

by reducing domestic taxes un,farm machinery. On certain agricultural . 
machines' the domestic tax is 20 per cent of the purchase price.30 Capital 

costs could be lowered by a reduction in the tax. Subsidies could also 

be offered. 

? * 

Subsidies have been offered for a variety of non-mechanised inputs. . 
Among the inputs are f erthiser , technical expertise and frrigation, 

Subsidies have tended to be selective,'both by crop-andpy farm size. 

I 
Fertiliser, for example, has been subsidised for coffee cultivation. The 

subsidy of 25 per cent of the cost vas available only in tertain regions. 

These regionk were predominantly farmed by large rather chan small coffee& I 
growers. The result was to subsidise large fa- .31 Conversely technical 

expertise has been subsidised in the palm oil industry and the principal 

beneficiaries are 'small farms. The Inscituto Colombiano Agropecuario.(ICA) . . 
has tbenty-three agronomists specialiaed i'n palm oil. 32 Their 



, . s e p i c e s , a r e  f r e e  of charge t o  smal l  producers. Large producers are 
i .  

r equ i red  t o  pay. ' lkls is an approximate saving t o  s m a l l  producers. i f  , . 

250 pesos per ' -hectare  a year .  S imi la r ly  i r r i g a t i o n  has  been s e l e c t i v e l y  

subs id i sed .  Belf of .Colo&als i r r i g a t i o n  is on farms of .over 200 he6 ta res .  
8 

. ( l e s s  than 2 per  c e n t  of  t h e  rider of farms). Thfs is i n  s p i t e  of t h e  

evidence that 4e1nand f o r  i r r i g a t i o n  on smal l  farms is very  high. 3 3 

I - .. .. 
s u b s i d i e s  could _be extended, p a r t i c u l a r l y  t o  f e r t i l i s e r .  An 

i n d i c a t o r  of t h e  p r o f i t a b i l i t y  of f e r t i l i s e r  a p p l i c a t i o n  is  t h e  domestic 
. . 

c o s t  of f e r t w e r  compared w i t h  the, c o s t  of farm output .  A rise i n  t h e  

r e l a t i v e  c o s t  of f e r t ' i l i s e f - - i n d i c a t e s  t h a t  the  a p p l i c a t i o n  of f e r t i l i s e r  

is less p r o f i t a b l e .  I n  Colombia, t h e  p r i c e  of f e r t i l i s e r  has  been r i s i n g  
, . 

4 f a s t e r  than t h e  p r i c e  of f  rm ou tpu t ;  hence, t h e r e  is  diminishing incen t ive  
, . 

t o  apply f  er t i l iser  . 34 A subs idy '  on f  erti l iser o s e  could r e s t o r e  r e l a t i v e  
4 

p r i c e s .  A d e f e c t  of t h i s  p o l i c y  is t h e  foreign-exchange c o s t .  b p o r t s  

c o n s t i t u t e  85 per  c e n t  of some f e r t i l i s e r ,  inputs .  35 

The f i n a l  po l i cy  measure t o  change t h e U c o s t  of c a p i t a l  i n p u t s  is 

an  adjustment i n , d e p r e c i a t i o n . r a t e s .  Depreciable investment such a s  farm ' 

machinery becomes more prof i t a b l e  when d e p r e c i a t i o n 4  al lowances a r e  , 

generous i n  t h e  time t h a t  it- &n be w r i t t e n  o f f :  This  measure would 

be  favoured & t h  t h e  development goa l  of cdnsumption over t i m e ;  Conversely 
' 

t he  goa l s  of c u r r e n t  employment and fo re ign  exchange saving favour deprec ia t ion  
0 

r a t e s  vhich  penalise mechanisation. E i t h e r  t h e  ti& over vhjch  'items can 
? 

be. increased o r  t h e  deprec iab le  am0unt.ca.n be reduced. 1 
f 

Deprecia t ion  allowances i n  Colombia a r e  s u b j e c t  t o  a  number of 

, . 
d i s t o r t i o n s .  36 F i r s t ,  d e p r e c i a t i o n  allowances a r e  very r i g i d .  DepreCibt ion  

t 



'must be l i n e a r .  Yet t h i s  is t o o  r i g i d  i n  the  case  of a c h i n e r y  s u b j e c t  
v 

. t o  obsolescence. I n  a d d i t i o n ,  only t h r e e  deprec ia t ion  rates a r e  a l l aved .  

The rates may g ive  l i t t l e  i n d i c a t i o n  of t h e  probably u s e f u l  l i f e  of , 

c a p i t a l  i n w t s .  Second;depreciation a l l w a n c e s  do nd t  cover c o s t s :  by 
1 .  

- law 10 per c e n t m u s t b e v r i t t e n o f f  a s  a l o s s .  E e n c e , t h e y d o n o t c o v e r  

h i s t o r i c a l .  c o s t s .  Third,  Colombia s u f f e r s  from i n f l a t i o n  and so depreci-  
L 

a t i o n  allowances do not  cover r ep lace ren t  cos t s .  Basing deprec ia t ion  on 
, . 

b 
h i s t o r i c a l  c o s t s  i n  an 

1 
k n t  , s ince  , - -  , 

b '  
I 

3 7 amre f l e x i b l e .  For example, 

c a p i t a l  i n t e n s i t y .  Finns vhich have &*=e than on& s h f f t  c o u l d  have 

acce le ra ted  deprec i a t i ~ n .  ~ l s o , '  n o w l i n e a r  depreciaf  ion  could be a $ ! .  

I f  compensating l o s s e s  were a l loved long ges ta t ion- inves tments  such a s  

o i l  vauld be more p r o f i t a b l e .  Long g e s t a t i o n  p r o j e c t s  may r e q u i r e  

- l a r g e  depreciable  c a p i t d l  inpilts.  An a d d i t i o n a l  incen t ive  t o  ~ e c h a n i s e ,  

would b r  a b o l i t i o n  of t h e ' l a v  which r e q u i r e s  10 per cen t  v r i k t e n  off as 

l o s s .  
\ 

To discourage mechaqisation depr\eciation a l l w a n c e s  could be  rade 

\ 
l e s s  generous. The r a t e s  could be increased o r  t h e  deprec iab le  t o t a l  

I .  

reduced. The e f f e c t  v y l d  be t o  lover  capi ta l - labour  r a t i o s .  

1.2.1.3 ' The a v a i l a b i l i t y  of c r e d i t .  - 'me skewness of c r e d i t ,  d i s t r i b u t i o n  

his a l ready  been demonstrated. Large farms have g r e a t e r  a c c e s s i b i l i t y  t o  

c r e d i t  than sinall farms. 



# ' - -  
# 

7 If consumption wer time were t h e  d velopment 'goal t h e  sk'ewed t 

d i s t r i b u t i o n  of c r e d i t  m e l d  b e  re in fb rced .  P l a n t a t i o n s  r a t h e r  than family,  . 
, 

farms y o q l d  cont inue  t o  r e c e i v e  t h e . b u l k  of t h e  c r e d i t .  Moreover, t h e  c r e d i t  

d i s t t ' i b u t i m  would be , r e i n • ’  occed. p lanta t ion;  r a t h e r  than 

cont,inue t o  receive the bulk bf t& c r e d i t .  Moreover t h e  c r e d i t  could 
r\ d 

b e  s e l e c t i v e l y  d i s t r i b u t e d .  Cred i t  ' couf4  be made a v a i l a b l e  p a r t i c u l a r l y ,  
t 

to f @ + ~ ~ d i ~ $  toctmiques . , I '- 
\ 3 / = r 

' U t e t p a t i v e l y  i f  p o l i c y - m a k e r ~  were maximising c u r r e n t  employment . .. 
9 . 

f o r e i g n  exchange s q i n g  c r e d i t  would be channelled t o  family l a m s  

non-chanised techniques.  This  would be a  .policy measure of contr'ived 

, l - . ~ j u s t l n ~  t h e  c o s t  of labour . a 

C 1 

Chapter Two showed t h a t  a  decrease  i n  t h e  c o s t  of ladour may be 
. ,  

& b 
v 

d e s i r a b l e .  If  c u r r e n t  employment is  t h e  development goal  tlie c a p i t a l -  . 
I 

labour  r a t i o  must f a l l .  This  irdpLieS a  crea?? in labour cost-. 
0 

The c'ost of labour  has two cqmponents; t h e  rsoney r a t e  and f r i n g e  
. * 

b e a e f i t s .  I a b w r  c o a t s  can be decreased e i t h e r  through a  reduct ion  i n  t h e .  , 

vage rate o r  a reduct ibn  .in •’ringe b e n e f i t s .  

1.2.2.1 Reducing t h e  wake r a t e .  - Whentunskilled labour is paid more than 

its social margZnal product some compensation may be necessary to.employers.  
I\ 

Ln Cololbia.,  p l a n t a t i o n s  pay unsk i l l ed  labour above i ts s d c i a l  opps r tun i ty  

cost. heoretically t h e r d o r e  p l a n t a t i o n s  dy deserve some c o m p e n s a t i o ~ .  



The codpensation could be a subsidy on the overvalued labour. .-. . 

. Subsidies on labour have the advantqge.of biasing the choice of 
. . 

techniques towards non-mechanised rather than mechandsed 'techxliques. . 

I 
I 

a liovever, they have two disadvantages. ~irst; plantations, but not family 

farms, would benef+t. The subsidy would not affect the self-employed. a 

4 Yet family farms may be the desirable land ten re tem, Second, a 'subsidy h 
is probably politically unfeasible in Colom {. 38 

/ ' -  
A subsidy vo8%d be necessary only if the government could not . 

I _  

' control money wages. 'Control of wages w~uld enable the government bo 

set.the level of money wages at the shadow wage. This,would eliminate 
4 

the overvaluat4on of labour. It would also eliminate the conflict 
5 

between devdopment goals. The level of employment will have no effect 
\ 6 I 

on consdption expenditures if the government controls money wages. 

Mofiey wgges can be established's0 that the level of employment is sufficient' 

for total consumption (B@ as shown in Figure 4.1 to exceed AH and for . . 

/' the gurplus FE to equal GH. Both current employme& and consumption ovai 
4 

time could be maximised. 
\ 

> I  
A labour subsidy may be based either on the number of labourers I 

employed or on the sire of pays roll. 39 The former appears preferable for 
' I 

7 two reasons. First, the rationale for the subsidy is that wages of unskilled- 
& \ rather than stilled labour have been distort!ed in the market. Consequently ,. 

% 

the aim of the subsidy is to stimulate employment of unskilled labour, and e . < , . 
to benefit farms which hire unskilled labour. A payroll subsidy Would 

subsidise farms which hired a $iigh proport ion of skilled rather thanx I 



d u n s k i l l e d  labour , .  whereas a gubs idy  on t h e  number employed would g i v e  

* t h e  d e s i r e d  v e i g h t i n g  to' u n s k i l l e d  l abour .  Second, a p a y r o l l  subs idy  . , _ 
\ 

dD 

might induce employers t o  grant wage i n c r e a s e s  t h a t  would n o t  o the rwi se  
f 

. . . -* 

b e  g ran ted .  The e f i e c t  vould  b e  a f u r t h e r  d i s t o r t i o n  of t h e  l abour  

market .  

The subs idy  on numbers employed could t a k e  t h e  form of a  t a x  

r l b a t e  pe r  employee.40 The t a x  r e b a t e  can  be i l l u s t r a t e d  i n  F igu re  4.1; 
J 

. I f  t h e  s o c i a l  o p p o r t u n i t y  c o ~ t  of l abour  i s  t h e  ghadow wage OC; t h e  c o s t  
/ 

t o  t h e  p l a n t a t i o n  of  h i r i n g  OA l a b h r e r s  is 4, which exceeds  t h e  s o c i a l  

c o s t  of employing t h e  l abour  A I .  The d i f f e r e n c e  H I  is  t h e  amount by which'  

l abour  on t h e  p l a n t a t i o n  is. overvalued.  

I f  no s u b s i d i e s  were g ran ted  t h e  p r o f i t  maximising employment 
#- 

is OCh and ou tpq t  AG. A t  G t h e  margina l  product  of l abour  e q u a l s  t h e  market 

vage  r a t e  (OE) and p r o f i t s  (Gf l )  a r e  maximised. A t , G  however employment 
f - .  

I ..-' 
I 

L' * * u 
'is less than  t h e  sc iq ia l ly  op t ima l  l e v e l  of employdent (0B) 'and a  subs idy  - 

would be  neces sa ry  t o  induce l abour  abso rp t ion .  

'? 

, The subs idy  per  employee can be l e s s  t han  t h e  d i f f e r e i c e  between 

the .marke t  wage and t h e  shadow w a d .  Labour a b s o r p t i o n  w i l l  occur  i f  
1 

p k o f i t s  a r e  t h e  same a s  they  would be i n  compet i t ion .  I f  t h e  a d d i t i o n a l  

Labour AB i s  h i r e d  t h e  government can g ran t  a subs idy  ED where ED = GH - E F .  , 

With t h i s  subs idy  p r o f i t s  w i l l  equa l  GH. The subs idy  is l e s s  than  t h e  

\ d i f f e r e n c e  between market and shadow wages. The d i f f e r e n c e  i n  t h e  two 

vages  r a t e s  is EC/OB which exceeds t h e  r e b a t e  neces sa ry  per  worker 

ED/OB by DC/OB. 
4 

n, 



-+ 
The tax rebste could be offset by higher p~ofit taxes so that . % 

*A 

the amount collected in taxes does not fall. In addition a higher profit 

tax rate muld provide an incentive to plantatioris to take advantage I 

of the tax rebate. 

- 
1.2.2.2 Reducing fringe benefits. - The purpose of reducing fringe 

benefits is both to reduce the degree of mechanisation and to increase 

the degree of capital intensity.41 The degree of mechaniaation is 

reduced if labour is substituted for machinery. The degree of capital 

inte~sity is increased if the eltisting capital stock is more fully 
2.f 

utilised. 

In Colombia, fringe benefits have had adverse effects on both the 

degree of mechanisation and the degree of capital utilisation. They have 

raised the degree of mechanisation and reduced the degree of capital 

i. intensity. ey have raised the degree of mechahisation by increasing the 

cosp of labour. Fringe benefits are approximately 70 per cent of the basic 

vage . 42  his is less than in some other South American countries, but 
its sf fect is to stimulate i~echanisation.~~ Fringe benefits have reduced 

the degree of capital intensity by cqusing underutilisation of capital. 
\ 

-** 4 
, - 

Shift vork is discouraged by the labour law. 
4 4 

'% 
To increase the degree of capital intensity and reduce the degree of 

meclmisation, the cost of fringe benefits can be transferred from the 

employets to the public by taxes." Sa1,es taxes, taxes on the amount of 

machinery, or profit taxes, could be levied. The effect would be to lower. 

labour costs to 6 1 0 ~ e r s  h t  yet not reduce rural living itandards. 'Lower 
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- ' 

labour c o s t s  w u l d  reduce tfie d&e of r ed raa i s a t i on  and +crease the  

degree of c a p i t a l  i n t ens i t y .  

-. 
' .  SumJary 

.\ ' -. 
This sec t i on  has certain pol icy k a s u r e s  hhich can change 

the  cos t  of c a p i t a l  and reduce t he  cos t  of labour. The purpose' of these . 
, . 

( ' pol icy &asur0es is t o  change land tenure  s y s t e r  via changes i n  t he  ca 'pital-  * 

% 

labour r a t i o .  They are s l i s e d  i n  Table 5.11. 
, 

Table 5. I1 .' S m r y  of fie Policy Measures 
- d 

Policy Goal Policy Implication Policy measure 
, - 4 

Consumptioh over time (%st of c a p i t a l  d m .   educe eos t  of c a p i t a l  
inputs  . 

lwer t a r i f f s  
I l aver  taxesl increase  

subsidies  
more f l e x i b l e  

deprecia t ion 

Capi ta l  a v a i l a b i l i t y .  
increase  c a p i t a l  t o  

plantat ions .  
t 

Current employment Cost of c a p i t a l  up. Raise cos t  of c a p i t a l  
' inputs: 

increase  taxes  
Capi ta l  a v a i l a b i l i t y  

increase c a p i t a l  t o  
family farms 

Cost of labour dovn. Reduce money vage. 
Labour subsidy 

Reduce cos t  of f r i nge  
bene f i t s  t o  employers. 

; t r ans fe r  cos t  t o  
I public by taxes.  

N e t ,  fore ign exchange Cost,of c a p i t a l  up . 
sav ing  A s  above. 

Cost of labour dovn 

L 

b 

b 

1 



The goal of consumption over fime 'is aaximised by high capital- 

labour ratios an& plantations. This implies a reductgon in the cost of 

capital. The section shoved that reducing the cost of credit may not be 

Peasible. Consequently the cost  of capital m s t  be reduced by lowering 

the cost of capital Fnputs. All three measures examined could be effective. 

e 
The three measures are reduction in tariffs, lower domestic taxes and 

/ 
more flexible depreciation taxes. A red,uction in tariffs and more 

, . 
flexible depreciation allowances would also remove distortiins in the 

economy. The final policy measure examined was to reinfortce the rationing 
, 

of capital funds to plantations. 

The goal of current 'employment is maximised by low capital-labour 

ratios. This implies a rise in the cost of capital and,a fall in the cost 

of labour. To raise'the cost of capital higher taxes may be the only 

desirable policy measure. Higher credit costs will tend to penalis; 

- family farms. Higher tar$ffs and less flexible depreciation rates yill 

attenuate distortions. Domestic taxes may be the only desirable 

measure'to raise capital costs. Capital can F,c made more available to . 
family farms by cqtrived dualism. The &sting distortions can be offset 

by delibezately rationing credit to family farms. 

The goal of net'foreign exchange saving would combine policy 

measures that resulted in higher capital costs and lwer labour costs. 

The policy variables analysed hhve been capital and labour costs. 
\ 

Yet other policy variables, such as adjuatmenth to the cost of land, could 

1 
be efficacious in changlng land tenure systems. 

1 



2. Conclusions 
, 

2.1 Thesis conclusion 
P - -  - ($ " 

, * 

- The thesis set out to compate two land tenure systems for their 
i 

d impact on development. Development was 'defined by three goals; consumption 
T 

wer, time, current employment and net foreign exchange savine. The tvo 

tenure systems.were compared theoretically and empirically for their impact 

Q 

on these goals. The context was the Colombiap agricultural sector. . 

The theoretical comparison was based on differerit production 
. . 

techniques used by the two tenure systems. A micro model showed that 

plantations tend to have higher capital-labour ratios than family farms. 
I 

The model explained the divergence in capital-labour ratios byethe 

behavioural functions of the tenure systems. Plantations were postulated 

to maximise profits, family farms to maximise total output. Chapter Five 

'showed how the divergence could be reinforced by factor price distortions. 

The different production techniques were compared for their impict an 
e 

the three development goals. 

The tenure systems were compared empirically by cost'-benefit 

analysis. Two palm oil units were compared. They fitted the 

definitions of a family farm and a plantation. Inputs and outputs were 
9 

shadow-priced, and the shadow price of unskilled labour was adjusted for ~ 
the three development goals. The-tenure systems were compared by nine 

criteria. The conclusions of the empirical comparison endorsed the 
, \ 

theoretical cbmparisons. \ 



. . 
The final section ,examined two factor prices which can i~dirpctly 

change land tenure systems. The section indicated the factor.price 
r -  

distortions -which had contributed to technological dualism in Colombian 
f . '  . . 

agriculture. These distortions are important if factor prices are p~lic$y A 

variables. The factor prices w r e  adjusted by a number df policy measures. 
' 

I 

' a  . 
The thesis arrived at five 2rincipal conclusions : 

/ 

1) The thesis showed that if development is defined by multiple . . ( . -  . -. 

goals, a single land tenure system may ,not maximise ail the goals; hence, 

a cos$ is involved in choosing between land tenure systems. It is a cost 

which has been neglected in the literature. By comparing tenure systems, 

.the cost has6.been:explicity demonstrated. The purpose of the thesis is : 
' ,  

not to make a choice between tenure systems; it is merely to clarify the . 

costs. 
/ . 
The tenure s stems were compared by three goals and nine criteria. ? 

Neither tenure system maximised all the goals or criteria. The cost, - 
therefore, is the opportunity c ~ s t  of no,t maximising other goals. In 

choosing a particular tenure system this'opportunity cost can.be shown. 

In the thesis it was shaq in the theoretical macro model. It was also 

quantified. 

Whenever development is defined by multiple goals this cost may 

exist. When time horizons differ a dost is almost inevitable. The thesis 

has attempted to illustrate the cost by assuming only three go,als. Should 
b 

the objective function include multiple and multidimensional goals 

clarification of the cost becomes both more necessary and more difficult. 

. / 



This thesis ha6 attempted to show the importance and to ease the 

difficulties. 

2) The thesis indicated which land tenure system maximises each. 

of the development goals. . . .  

The thesis indicated that if the goal is consumption over time 

He soci-a1 discount ra e is low, the desirable agricultural strategy .. A 5' 
is large-scale mechanised farming. Plantations were shown theoretically 

to. maxirnise consumption over time. Their higher capital-labour ratio 

minimi'sed wage payments and accelerated capital accumulation. This 

conclusion waslcunfirmed by the cost-benefit study af the two tenure 
a 

systems. Plantations were superior to family farms by a 4 per cent 

I discount rate. 

Alternatively, family farms maximise current employment. 

Family farms are clearly superior in maximising employment given the present - 
output-mix on farms. More intensive use of land could generate considerable I 

employmeht. However, the thesis has concentrated on a ,  single crop, It 

has shown that ii both plantations and family farms prbduce the same crop 

family farms still tend to maximise current employment, The reason 'is that 

family farms tend to bave lover capital-labour ratios than plantations. 
# 

If the devefopment.goa1 is net foreign exchange saving, the 

.theoretical section showed that family farms are the desirable land tenu* 

system. With their lower capital-labour ratio they have Lwer import 

coef f icfents t h k  plantations. The empirical section,, however,, was less 

conclusive. Family farms only dominated plantations when the shadow wage 



was 2 2  pesos a day.  OtV:ervise p l a n t a t i o n s  made a l a r g e r  n e t  s av ing  o f  

f o r e i g n  exchange. The d i sc repancy  was shown t o  be t h e - r e s u l t  of t h e  

revenue schedu le .  Fore ign  exchange c o s t s  pe r  h e c t a r e  w e r e  Less  on f a h i l y  
/ 

fa rms ,  bu t  s o  were t h e i r  revenues pe r  h e c t a r e .  The r e s u l t  i s  a lower n e t  
- 4  

. s a v i n g . o n  family f a r m  than on p l a n t a t i o n s .  
, . 

P 
u 

3) The' t h e s i s  h i  demonstrated t h e  u s e  of f a c t o r  p r i c e s  i n '  . 

changing land  t e n u r e  systems.  The p o l i t i c a l  power s t r u c t u r e  i n  Colombia 

p rec ludes  land  reform. An a l t p r n a t i v e  means of changing t e n u r e  systems , 

is i n d i r e c t l y  through f a c t o r  p r i c e  ad jus tments .  If p roduc t ion  techniques  

a r e  determined by l a n d  t e n u r e  systems and t h e i r  maximising behaviour ,  

t e n u r e  systems w i l l  t end  t o  adopt  p a r t i c u l a r  product ion  t echn iques .  Fac to r  

p r i c e s  can be used t d  i n f l u e n c e  product ion  t echn iques  and m n d i r e c t l  y  

t o  change land t e n u r e  systems.  

t 
The t h e s i s  h a s  i n d i c a t e d  two f a c t o r  p r i c e s  which can  be a d j u s t e d .  

4 
They a r e  t h e  p r i c e  of labour  and t h e  p r i c e  of c a p i t a l .  The d i r e c t i o n  

of change of t h e s e  two v a r i a b l e  was shorn  i n  m a t r i x  form a t  t h e  end of . 

Chapter  Two. S p e c i f i c  p o l i c y  measures were examined i n  Chapter F ive .  

Q 
The p r i c e  of l abour  was 'd iaggrega ted  i n t o  t h e  money wage r a t e  

a n d ' f r i n g e  b e n e f i t s .  The p r i c e  of c a p i t a l  was d i saggrega ted  i n t o  t h r e e  

components; t h e  c o s t  of c r e d i t ,  t h e  c o s t  of c a p i t a l  i n p u t s  and t h e  

a v a i l a b i i i t y  of c a p i t a l .  

In o r d e r  t o  maximise consumption over  t ime t h e  p o l i c y  measures a r e  

a 'F i o n  i n  nominal t a r i f f s ,  a  tax and subs idy  p o l i c y  and a ,more 

f  l k i b l e  al lowance f o r  d e p r e c i a t i o n .  C r e d i t  could  a l s o  b e  made more 



available to planktions ratbkr than f e y  farm. 

To w s e  current erploy~~~t either a rise in the cost of 

capital or a fall in the cos,t of laboar ray be &ceasary. The most 

efficient measure to raLse tbe cost of capital vas shorn to be a tax policy. 

To lower the coat of labour either a rage subsidy or a transfer of fringe , 

benefit costs is recollerrded. It is recognised that' certain of these 

measures ~y be politically unfeas;ible. 

- 4 

The goar of net foreign exchange saving implies a combination of 

i these policy measures. Both the cost of c'Hpita.l grid the cost of labour 

need to fall, and this implies a cotbination of the measures noted abov;. 

To reduce the cost of capital tariffs and taxes can be lwered and / ' , 

depreciatiop allowances eased. Reducing the cat of labour implies a 

labour subsidy and a transfer of ftinge benefits. 
8 /- 

The policy -re8 will influence the capital-:abour ratio and 

indirectly change land tenure systas. Tkir advantage is that they may . 

be more feasible politically. 

;. 
4) Using a mrber of simplifying assumptions, the thesis shbws 

that agricultural producti& techniques are fudcticmally determined by 

the maximising behauiour of land tenure sybters. The thesis indicates 

i 

production techniques will differ beheem land tenure systas producing the 

same crop. 

The rodel as- a Cob&Douglas production function with the 

coefficients on h t h  tenure systm. With these simplifying 1 



# - 

assu&rionr the model, was able to demo&trate the unctional relationship. 2 .  
The two tenure systems have different objective ' nese objective 

functions *re shovn to /determine production technkques. The capital- 

labour ratio vas shovn to diverge between plantations and family farms. 

Plantations tend to have higher capital-labour ratio3 than family farms. 
k 

5) The methodological innovation of this thesis has been the 

cost-bqnefit study 6f land tenure systems. Thexe have teen no similar 

studies undertaken. No other studies have compared land tenure systems 

by.different-development goals. 

In spite of its imperfections, cost-benefit analysis is a useful 

technique in developing countries. It obliges pqanners to examine costs 

and benefits. It also classifies the costs of decision-making. currently 

there are two opposing perspectives of development. Oge view is that of 

, the Ihternational Labour Office. Time horizons would be short and the . 

. , development goal would b; current employment. The other view is held by 
r( 

the United Nations and the-Organisation of ~conomic Cooperation and 

Development. Their view- long-term goal of capital accumulation. * 

Each perspective has its own shadow price of labour. The costs of decision 

making can be clarified by adjustments to the shadow price. The 

clarification of these costs by cost-benefit analysis is an innovation. 

. , ' .  
2.2 Suggestions for further research 

. The thesis has concentrated on the macro rather than the micro 

hplications of land tenure systems . The d c r o  implications of land - 



. . 
tenure systems have been thoroughly analysed in the literatud, k t  , , 

9 .  

the macro implications have been neglected. It is i$ this-area that , 

,further research is needed. 

1) Further research is needed on the conflict of tenure systems 
- 

in maximising developnent goals. 

D . .  
a. At the theoretical level this implies an expansion of . 

the objective function to include more development goals. Regional 

goals particularly could be included. .Q 

b. At the empirical level further research is needed on ' 

cost-benefit analysisj'to compare tenure systems. If crnicts do occur 

between land 'tenure systems, the opportunity cost of each tenur'e system . 
needs to be clarified. Particular emphasis needs to be placed on the 

shadow pricing of ,labour and land., 

' 

2)  Futther research is needed on the relative efficiency of , 

mechanised and non-methanised techniques. The problem is partly empirical 

. . 
Mechanised techniques are defined here as techniques which increase . 
depreciable capital; non-mechanised as techniques which may increase working 

capital. More research is needed'into Whether working capital such as 

fertil-iser are lqbour-udin~ or labour-saving. If they are labour-using 

- the distinction between mechanised and non-mechanised techniques is very , 

important. Non-mechanised techniques can be defined as inpues - including 
working capital - which absorb labour., This can be contrasted with 

r-J 

- mechanised techniques which displace labour. - 

3 )  The use of factor prices as policy measures in changing land 

tenure systems has been neglected. An empirical study of the effects of 
. /  

9 



f a c t o r  p r i c e s  is needed. .  One p o s s i b i l i t y  is  t o  eramihe an area which has 

c e r t a i n  i n p u t s  s u b s i d i s e d .  I f  t h e  p,roduction t echn iques  and land t e n u r e  

systems d i f f e r  from an  a r e a  which has n o t  been s u b s i d i s e d ,  t hen  f a c t o r  ' 

p r i c e s  appear  impor tan t .  A more conc lus ive  test is t o  examine product ion  . . 
techniqu;s b e f o i e - a n d  a f t e r  s u b s i d i e s  i n  t h e  same r eg ion .  If product ion  

t echn iques  and l and  t e n u r e  systems change, t h e  change can  b e  p a r t l y  

a t t r i b u t e d  t o  f a c t o r  p r i c e s .  
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schooling is obligatory for undertakings with a capital of ' 
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' Reform and .Employment : the ~olmbian case," international Labour 
Review, vol. 102 (May 1970), pp. 221-241: ' - - 
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P 
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182.)2, . w 
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* 
1 , l  The s b d w  wage of u n s k i l l e d  labom . , . 

The shadow vage rate used f o r  u n s k i l l e d  i a b &  is based on t h e  

output  of l a n d l e s s  o r  near-la.ridless peasants .  It  is considered t b t  t h i s  

bes t  r e f l e c t s  the  s o c i a l  marginal  product of u n s k i l l e d  labour .  Th i s  is u . ,  
I /-- 

t h e  output  t h e  economy s a c r i f i c e s  by labour ' s  employrart  on palm o i l  
/ i 

p l a n t a t i o n s  and family  fa-. 

I 
The concept of a z e r o  s h a d w  wage is r e j e c t e d  on s e v e r a l  'grounds. 

L Unemployment, whi le  high i n  Cololrbian a 1  a r e a s ,  may be - seasona l .  T 
Unemploydaqnt and u n d e r q ' l o y l e n t  accounts  f o r  21  pe r  cen t  of t h e  a g r i c u l r u - .  

r a l  labour f o r c e ,  y e t  a t  c e r t a i n  t-s of t h e  yea r  t h i s  may be considerably  

1 
reduced. The 'secpnd reason for r e j e c t i n g  a z e r o  hhadw wage is t h a t  . 

a d d i t i o n a l  expendi tures  may be  incurred  by l a b o u d & p l o y e d  on the '  palm o i ?  . 
I 

u n i t s .  F i n a l l y ,  a ze ro  shadow wage a s s e s  t h a t  labour w i l l  be s u r p l u s  
\ l 

over t h e  e n t i r e  l i f e t i m e  of  t h e  p r o j e c t ,  For a p r o j e c t  t h a t  l a s t s  t h i r t y  
/ 

years  such a s  a palm o i l  u n i t  t h i s  is an  unduly p e s s i m i s t i c  view of I 
Colombia's d e e l o p r e n t  prospects ,  

Q 

Aa a l t e r n a t i v e  vould be t o  use  t h e  market wage r a t e .  2 

This  Implies t h a t e h e r e  a r e  no d i s t o r t i o d s  i n  t h e  labour market. Hw,ever, I 



as Chapter Five has noted, there are distortions in the Colombian labour 

market. Not only are market wages on plantations higher than the average 

b 

~agricultutal wage, but fringe benefits also distort plantation labour 

costs. Social legislation.requires that plantations pay 65 per.  cent of 

the Gages of permanent workers for social security benefits. If social .Q 

security payments supplement wages which are already higher than the 

average, plantati~n~wages are clearly d.istorted. They offer little 

\ 
guidance to labour's social marginal product. 

2 
Wages of non-permanent labour might be used. .Such labour is 

non-unionjsed and does not enjoy the fringe benefits of permanent kabour. 

- Instead of social security benefits of 65 per cent of the market wage, 

temporary-workers receive only 15 per cent. (31 palm oil plantations the 

lower cost of tempcxary resulted ih.rheir substitution for 

demnanent labour. ~lantations'obtain labour through a'subcontractor who 

allocat'es the labour to specific tasks. At Risaralda wages for temporary . 
labour in 1970 were 35 pesos a day. At Coldesa and lndupalma wages in 

4 

3 ,  J 
1971 were 38 pesos a day. These  figure,^ could be used as labour's social 

., 
marginal product. 

. 
HoweGer, the wages were considerably above the average wage for 

. , 

Colombia. This c?n be seen from Table A.1. The national average for 

male labour is 19 peso-s a day; 



Table A.I' Agricultural Labour Costs in'lesos- for Men in Warm Climates 
without !Food: 1970 by selected regions 

Source: Departamento Administrativo Naccional de Estadisticas, Boletin 

. . 

T 

. 

. Mensual de Estadisticas, Nos. 2532254, August 1972, p. 163. . . 

4 
a 

t 
I 

2 

Regions . Minimum Maximum ,MA t Frequent 

I 

4 
1 

Antioquia a 10.00 * 20.00 14.00 

Atlant ico 15.00 20.00 19.50. 

Cayca ' 12.00 , 20.00 14.60 

Cesar 20.00 30.00 24.70 

Choc6 10.00 20.00 15.55 

Magdalena 15.00 24.00 19.55 

Meta 20.00 28.00 2@. 60 

Naririo 8.00 20.00 11.25 
I 

North Santander 16.00 25.00 19.45 

Risaralda 18 .OO 24.00 19.75 

Sanlander 15.00 25.00 17.76 

Valle del Cauca 15.00 25.00 17 .*40 

CaquetA 25.00 30. OQ 24.70 

1 

National Average 10.00 25.00 19.30 

.I 

, . 
The divergence may bo partly %ained by the location of the 

I 

plantations. ~olombia has considerable disparities 'in va,ge rates and in . , 

the  grovth rates of wages. As Table k . 1  shows ~aquet6 wage$ were three 
, 

times hieer than those in Nari3o. Moreover, it,s growth of wages was 



4 
h i g h e r .  R i sa ra Ida  y d  ~ndupe lma  a r e  i o c a t e d  i n  r e g i o n s  Ghich have 

h ighe r  than  ave rage  wage r a t e s .  Coldesa ,  wh i l e  i t  is i n  a  r e g i o n  of s 

ave rage  wage r a t e s ,  (An t ioqu ia ) ,  h i r e s  a lmost  1 ,000 l a b o u r e r s ,  The 

a r e a  Turbo i s . n o t  dense ly  r o p u l a t e d ,  and t o  a t t r a c t  l a b o u r  Coldesa must 

pay l abour  c o n s i d e r a b l y  above i ts  a l t e r n a t i v e  supply  p r i c e .  I 
To e s t i m a t e  t h e  s o c i a l  marg ina l  Groductf of l a b o u r ,  t h e  p r o p o r t i o n  of 

l a b o u r  which is l a n d l e s s ,  was e s t ima ted .   h he p r o p o r t i o n  is approximate ly  

7 q  p e r  c e n t .  A s  Table  4.11 showed 7 0 ' p e r  c e n t  of t h e  1ab.our f o r c e  earned the, 
- .  

m a j o r i t y  of t h e i r  income a s  h i r e d  l a b o u r .  The d a i l y  wag; o f ' t h i s  70 pe r  

5  
c e n t  i n  1960 ranged from 3.50 pesos  t o  7.25 pesos .  Assuming an  annual  I 
rise i n  money w & e s  of 15 .5  per  c e n t ,  which is t h e  ave rage  i n c r e a s e  of , I 

r . .'* 
a g r i c u l t u r a l  wages i n  warm c l i m a t e s ,  t h e  range would be from 17 t o  35 . 

pesos i n  1971. 
6 

. - 
More r e c e n t  d a t a  g i v e s  an average  wage f o r  a ma le . l aboure r  as 

560 pesos  a  month. l  I f  one ashumes a  working month of 25 d a y s ,  t h e  ave rage  

male was e a r n i n g  22 pesos  a  day.  For 1971, t h i s  can be p r ~ j e C t e d ' t o  26 'L 
pesos  a  day.  

8 b 

F i n a l l y  Table  A . 1  g i v e s  an average  wage i n  Colombia of 1 9  pesos.  
, 

For 1971 t h i s  can be p r o j e c t e d  t o  ,22 pesos . -  The f i g u r e  is below t h e  26 

agg rega t e  f i g u r e  bu t  above t h e  minimum p r o j e c t e d  from, t h e  1960 census .  I n  

t h e  absehce  of f u r t h e r  d a t a  22 pesos appea r s  a  p l a u s i b l e  es t inzate  of labour.'s 

s o c i a l  ma tg ina l  p roduct  i n  1971 

The shadow wage of t h e  owner-operator i s  more d i f f i c u l t  t o  i ppu te .  

H i s  l abour  is n o t  d i v e r t e d  from a  compe t i t i ve  market .  Y e t  i n  palm o i l  
b 9 - 

7 
\. 

f 



. 
produc t ion  t h e r e  is a c l o s e  r e l a t i o n s h i p  between t h e  o p p o r t u n i t y  c o s t  of 

a h i r e d  o i l  l a b o u r e r  and an owner-operator  of a , p a l m  o i l  farm. I n  

t h e  f i r s t  place, t h e  p h y s i c a l  l abour  is  i d e n t i c a l .  I n  t h e  second p l a c e ,  

t h e  owner o p p r a t o r  is l o c a t e d  a d j a c e n t  t o  t h e  p l a n t a t i o n s .  I f  t h e  

d i s u t i l i t y  h f  l abour  on h i s  o w  farm were greate , r  t h a n  t h e  wage r a t e  pa id  

on t h e  t h e  owner-operator could j o i n  t h e  p l a n t a t i o n  l abour  

f o r c e  vLth no incovenience .  Th i s  t h e s i s  w i l l  a cco rd ing ly  assume t h a t  
, . 

1.2  Land a 
4 1 :a 

k 
As w i t h  l a b o u r ,  'so t h e  s o c i a l  c o s t  of land is i t s  p r o d u c t i v i t y  

i n  t h e  b e s t  a l t e r n a t i v e  use .  Chapter Three i n d i c a t e d  t h a t  land is 

t h e  owner-operator ,  and f a m i l y , ' v a l u e  t h e i r  p h y s i c a l  l abour  a t  t h e  

shad* wage o i  h i r e d  . labour , . '  

1.1.1 S k i l l e d  l a b o u r  
4 

S k i l l e d  l abour  i s  p r i c e d  a t  i t s  market wage. 'The absence of a 

s u r p l u s  of s k i l l e d  pe r sonne l  j u s t i f i e s  u s i n g  t h e  market wage. 
, 

.I 

u n d e r u t i l i s e d  i n  Colombia:. Less f h a n  a  q u a r t e r  of i t s  t o t a l  
\ 

is used f o r  a g r i c u l t u r e  and a t  t h e ' t i m e  of t h e  census  on ly  3 

t h e  t o t a l  l and  s u r f a c e  w a s  under c u l t i v a t i o n .  Whi1.e much of 
s ,  

l and  s u r f a c e  

per c e n t  of 
# 

~ o l o m b i a ' s  

s u r f a c e  is unusable  t h e r e  a r e  a r e a s  such a s  t h e  p l a i n s  of Met3 o r  t h e  

8 
fo r i e s t s  of  Naris0 t h a t  a r e  s u i t a b l e  f o r  o i l  palms. 

The e s t ab l i shmen t  o f  palm o i l  i n d i c a t e s  , t h e  L l i m i t e d  use  f o r  l and .  

Ji 
m n a n a s ,  p ineapp le s  and o i l  palms compete f o r  t h e  use  of t r o p i c a l  a r e a s ,  

I 

b u t  t h e  l and  c u l t i v a t e d  under  o i l  palms was n o t  p r ev ious ly  p l a n t e d .  Thc 



l and  had been e i t h e r  f o r e s t s  o r  pas ture- land  f o r  e x t e n s i v e  c a t t l e  

. graz ing .  
9 

( The l a c k  of  a l t e r n a t i v e  u s e s  f o r  t r o p i c a l  a r e a s  and t h e  q u a n t i t y  

of l and  a v a i l a b l e  sugges t  a z e r o  shadow p r i c e .  To p l a c e  a z e r o  shadow . 
wage on land imp l i e s  t h a t  t h e  marg ina l  p r o d u c t i v i t y  of l and  w i l l  be  zero 

even a t  t h e  t u r n  of t h e  c e n t u r y .  T h e o r e t i c a l l y ,  one should  know i t s  

( p r o d u c t i v i t y  i n  t h e  y e a t  2000 and d i s c o u n t  backwards. However, ove r  t h i r t y  - 
y e a r s  u s i n g  a  discouri t  f a c t o r  ok 1.5 per  c e n t ,  t h e  p r e s e n t  worth i&o more 

\ than  5 per  c e n t  of  i ts  f u t u r e  v a l u e .  Th i s  is s u f f i c i e n t l y  i n s i g n i f i c a n t  . 

. t h a t  i t  can be  i gno red .  
10  

. * 

L&d improvements a r e  c o s t e d ' s e p a r a t e l y .  Roads, d r a i n s  and o t h e r  

. i n f r a s t r u c t u r e  have a  p o s i t i v e  shadow p r i c e .  

1 .3  ' '~overnment  t a x a t  ion 

/ 
To avoid  double-count ing d i r e c t  and i n d i r e c t  t a x e s  a r e  deducted 

from ccrmmercial a cc6un t s .  Conversely s u b s i d i e s  a r e  inc luded .  

Data on world p r i c e s  of b c h i n e r y  and v e h i c l e s  a r e  known s o  t hey  
L '  

can be conver ted  i n t o  Colombian pesos  by us ing  t h e  o f f i c i a l  exchange r a t e .  

However, no t  all t a x e s  w e t e  known and s o  e s t i m a t e s  were neces sa ry .  

S u b s i d i e s  were unimportant  . . except  f o r  t e c h n i c a l  e x p e r t i s e  weich 

is provided f r e e  t o  f ami ly  f a n o  o i l  p roducers .  To a d j u s t  f o r  t h i s  and t o  

prevent  any b i a s ,  t e c h n i c a l  e x p e r t i s e  was inc luded  f o r  t h e  f ami ly  farm 

a t  t h e  same rate pe r  h e c t a r e  as on p l a n t a t i o n s .  



1.4 Imported and oon-Imported inplts 

Vhere a v a i l a b l e  c . i . f .  p r i c e s  vere used f o r  imports.  Whgre 

they w e r e  unava i l ab le  an esthate was u d e  of du ty  an4 o t h e r  charges.  Ttte 
> .  

domestic p r i c e  o f  f e r t f T i s e r  and pesticides o v e r s t a t e s  its f o r e i  exchange Y 
corponent by a p p r a r h a t i l y  cm&uarter. Port-t-ser margins a r e  20 per  . 

cen t  and duty  a rini.rr of 5 per c e n t ,  In s p i t e  of t h e  crudeness of t h e  . 

e s t i m a t e  the  c o s t . o f  f e r t i l i s e r  and p e s t i c i d e s  do  not  a f f e c t  t h e  r e l a t i v e  

p o s i t i o n s  of p l a n t a t i o n s  and f ami ly  fa-. Thk c o s t  per  hec ta re  of 

f e r t ! i l i i e r  and p e s t i c i d e  is t h e  s a r e  f o r  both t enure  systems. 

For nun-irported i n p u t s  data on taxes w e r e  a v a i l a b l e  e i t h e r  from 

the  manufacturers  o r  f r a  retailers. Taxes v e r e  deducted vhere  appropr ia t e .  

. . 1 5  output  ' 

Unlike c e r t a i n  p r o j e c t s  t h e ' d i r e c t  b e n e f i t s  from producing palm 

o i l  a r e .  r e a d i l y  i d e n t i f t a b l e  and can be e a s i l y  q u a n t i f i e d .  I t  is l e s s  

easy  t o  decide  whethar they should be q u a n t i f i e d  i n  domestic p r i c e s  o r  i n  

f o r e i g n  tr& p r i c e s .  UnQr coodi t icms of Pa re to  optima1ity i n  the  

dcmestic  rarket, and f r e e  tr.ade e q h i l i b r i l g  abroad,  ( ignor ing t r anspor t  - 
c o s t s )  no divergestce between h s t i c  p r i c e  and fore'ign t r a d e  p r i c e  e x i s t s .  

~ i v e r ~ e n c ' i c s  emerge orre d i s t o r t i o n s  appear..- 

Palm o i l  is an irport s u b s t i t u t e . w i t h  tk p o s s i b i l i t y  t h a t  i t  

may be exported once domestic d& f o r  e d i b l e  o i l  is sat isf ied. .  I f  i t  is 

t r e a t e d  a s  k t r adeab le  good, its c . i . f .  p r i c e  would be t h e  shadow p r i c e .  

On t h e  o t h e r  hand, t h e  value of hports, which palm o i l  a13 an import 

" -  f 



s u b s t i t u t e  a l l o w s ,  c o u l d  b e  t h e  shaqou price. W i n g  t o  t a r i f  f s  o r  a r i s i n g  

s u p p l y  p r i c e  t h e  two w , y  b e  v e r y  . d i f f e r e n t .  As much f o r  conven ience  a s  

, f o r  t h e o r e t i c a l  c o r r e c t n e q a ,  t h i s  t h e s i s  w i l l  u s e  t h e  wor ld  p r i c e  c . i . f .  . ,  . 
a s  t h e  shadow p r i c e  o f  palm p r o d u c t s .  

fFor t h e  p r i c e  is assumed p e r f e c t l y e l a s t i c .  There  

11 
, w i l l  b e  no meed t o  impute  m a r g i n a l  import  c o s t s .  The a s s u m p t i o n  is , 

v a l i d  s i n c e  Colombian p r o d u c t i o n  of palm o i l  would n o t  a f f e c t  wor ld  ~ r i c e s .  

I n  palm o i l ,  Colombian p r o d u c t i o n s  amounted t o  1 . 8  p e r  c e n t  o f  wor ld  

p r o d u c t i o n  and t o  2  p e r  c e n t  of world  t r a d e  i n  1968." By 1980,  t h e  

p r o j e c t e d  p r o p q r t i o n s  a r e  1.1 p e r  c e n t  and 1.8 p e r  c e n t .  1 3  

The wor ld  p r i c e  o f , p a l m  o i l  is assumed t o  b e  US $160 p e r  m e t r i c  ' 

t o n  o f  palm c .  i . f . Colombia and US $146 p e r  m e t r i c  t o n  of p H l m  k e r n e l  o i l .  

These  assumed p r i c e s  compare w i t h  US $212.50 and US $287.50 r e s p e c t i v e l y ,  

14 - p r o j e c t e d  by t h e  F.A.O. i n  1985.  The assumed' p r i c e s  i n  t h e  t h e s i s  a r e  

lower t h a n  t h o s e  p r o j e c t e d  by t h e  F.A.O. i n  1966 ,  because  wor ld  p r i ' c e s  s i n c e  

1967 .have f a 1  l e n  s h a r p l y .  They a r e  approximate1.y t h e  same as t h o s e  used \ 
by Litt , le and T i p p i n g  i n  1971. 

The shadow pr . ice  "f palm o i l  i rom f a m i l y  fa rms  is 67.6 p e r  c e n t  
i 

, 

world  p r i c e  p e r  t o n .  I t  is less t h a n  t h e  wor ld  p r i c e  because  f a m i l y  

fa rms  do n o t  have e x t r a c t i o n  p l a n t s .  To e x t r a c t  o i l  from t h e  f r u i t ,  f a m i l y  

f a r m s  a r e  o b l i g e d  t o  s e l l  t h e  f r u i t  t o  p l a n t a t i o n s  which have e x t r a c t i o n  
> 

p l a n t s .  I n  Colombia,  f a m i l y  fa rms  r e c e l v e  Col $4,600 a  t o n  of o i l ,  which 

' is 67 .6  p e r  c e n t  of p l a n t a t i o n ' s  r evenue  of $6,800 a  ton.15 T h i s  p r o p o r t i o n .  

is e x t r a p o l a t e d  . to  t h e  world  p r i c e . .  The shadow p r i c e  of palm o i l  'from 

f a m i l y  fa rms  i s ,  ' t h e r e f o r e ,  US.Sl08.40 a  t o n .  



. , 

All prioes are 'converted a't the rate of US $1 Col $20.91.. 

, 2. Statistical Sources rl 

2.1 Sources j 

A number of data sources for palm oil exist in Colombia.- Among .the 
' 4  

agencies which collect technical data on palm oil are the Instituto Colombiano 

Agropecuario (ICA), Corporacion Financiera de Fomento Agropecuqig y de . 
' I 

Exportaciones (COFIAGRO),, and the Federacion Nacional de Cultivadoreg de 

16 
Palma Africana (FEDEPALMA)., The technical data are, therefore, extensive. 

Moreover, judging by the consistency of the reports, the data are accurate. w 

.* To supplement the technical wi-th more recent or detailed pricing 
* ' , 

information, certain palm oil units were sampled. The sampling was eithhr 

by personal interview or by questionnaire. A list df the producing units - - 
was'drawn up, and a grouping by size made. 

\ 

The lfst was based on data from FEDEPALMA. A problem arose. ' 

. . 
the doubtful existence of certain.units in Caquet6. The 

-. . 4 

Colombian land reform institute INCOW originally established 149 units 

' in Caquetg, a& the latest figures suggest that a tbtal of 220 hectares 

had been plantea. Not only does this give a mean size of 1.5 hectares, 

but I .C.A. acknowledges that a number of the units have since been abandoned. 
/ 

Since no-reliable estimate of the number surviving has been made, it was 

decided to retain the original figure, at the same rime recogn'izing it - 
ia an overestimate. 



S t r a t i f i e d  s a m p l i n g  by s i z e  w a s  p r e f q r r e d  t o  s i m p l e  random . ! 

s d r p l i n g  because  of t h e  dominance i n  t h e  i n d ; s t r y  o f  a very f e u - p r a l u c e r s .  
I 

The t h r e e  l a r g e s t  u n i t s  p roduce  7 5 , p e r  c e n t  ,of t h e  palm o i l :  I n  d d i t i o n  

t h e i r  t e c h n i c a l  d a t a  were  ex . t ens ive  and o f t e n  Bore r e c e n t  t h a n  t h o s e  

from a g e n c i e s .  ,Hence,  t h e  s a m p l i n g  t e c h n i q u e  was d e s i g n e d  t o  e n s u r e  t h a t  
\ 

t h e  t h r e e o  l a r g e s t  palm o i l  u n i t s  were  sainpled. 

b v 
No s t r a t i f i c a t i o n  by g e o g r a p h i c a l  area w a s  made. T h i s  was 

b e c a u s e  t h e  sample  t o  be t a k e n  from t h e  g roups  was->suf f l c i e k t l y  l a r g e  t o  

e n s u r e  t h a t  most ~f t h e  h p a r t m e n t s  would b e  r e p r e s e n t e d .  'l't was . recognis#  

t h a t  p r o d u c t i o n  c o e f f i c i e n t s  and i n p u t  p r i c e s  d i f f e r  a w n g ' .  t h e  d e p a r t m e n t s ,  
1 

o f t e n  c o n s i d e r a b l y .  However, t h e  d i f f e r e n c e s  i n  i n p u t  p r i c e s  are known, - 
. , 

, '  
and a g r o n o m i s t s  a r e  a b l e  t o  s p e c i f y  t h e  . p r o d u c t i o n  f u z c t i o n s  f o r  e a c h  

r e g i o n .  A l l  bu t  t h r e e  palm o i l  r e g i o n s  were c o v e r e d  i n  t h i s  way.  able 4.11.. 

shows that  t h e  t h r e e  r e g i o n s  p l a n t e d  a h e r e  8 p e r  c e n t  of t h e  t o t a l  

o i l  area .  



Tab le  A. 11: Locat ion  and lo umber of Palm O i l  U n i t s  Sampled 
.) s 

C .  ' 

* 

~ e g  i o n  3. Number of. Area Average S i z e  Propor t ion-  Sampled 
t Units (hec t a r e s )  ( h e c t a r e s )  , (per  c e n t ) .  

Apt foquia  ' ' 1 2625 2625 
r, 

Uagdalena 9 , , 182'7 
8 \* 

N. Sap tander  1 1 5 a O  
I 

.. 
San t ande r  3 2250 

. Nar L b  . g a> 1160 ' 0  2 Report 

30 X 

59 X . . 
0  Z Report 

S o u r c e : '  Min i s t e rko .de  A g r i c u l t u r a  "Eutado a c t u a l  de l a u  o ~ e a g f n o v a u  b 

The s i z k  sampking p r o p o r t i o n s  were a s  fo l l ows :  100 per cen t  

i n  t h e  'group .of 1000 - 5000 hei$a&.t.s by interviewh-: 30 pe; c e n t  in  ' 

t h e  group of 50 -- 1000 h e c t a r e s  b y  iotcr;iew.q, ' ques t  Ionnni ; e ~  and r e p o r t x :  . .  
'i 

and 25 pe r  c e n t  i n  t h e  group o h  t h e  w l l e s t  sirze.  
, . # 

P 
I 
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N o t  c s s  

* 
-- --- - .  

* 
1 : Departamento Administrat  ivo  Nat iona l  dc  Eetad$s t  i c a s  ( W E ) ,  . - Bolc t in  ~ l e n s u a l  db E s t r d i t i c a e ,  N o :  23%. )by 1971.. p. 80. 

. ----- 
1 . . 

2 .  h r  use ot u ; k r t  p r i c e s  " i s  advocated b; R.  kKc.n, Publ lc  
Sperldfna, M v  Ywk, h c C r a v  H i l l  & ~ o k  Co., 1968 and is used f o r  
k n y a  by the  ~ h ~ a n i a a ' t  ion f o r  ~ c o n & i c  Coaperat ion  and Development . * 

(OECD): , An Appra isa l  of Tea Product ion  ,on S u l  l h o l d i n ~ s  i n  Kenya, 
(bv H. S t e r n ) .  ~cve lo*nt .  ~ c n t r r ~ t ~ d i c s ~ ,  Case Stiady No. 2 ,  P a r i s ,  
1972. 

# 

-\ 

I" 

3 .  Data on vaple ' t a t e s  w r e  acqu i r ed  b y  personal  i n t e rv i ews  on t h e  
p l a n t a t  ions.  

4 .  Tlw r a  t  c. of ~ rcwt  h of r eg iona l  money wages is g d n by M N K ,  
Eblc t in  Ptensugl de  E q t a d i s t i c q ,  N o .  225, A p r i l ,  1971, p .  73: -- 

5 .  
I 

.?. Rvrrv, "Land D l s t t i b u t  ion,  Income D i s t r i b u t i o n  on the Product ive  
Ef  f i c  icncy of Colombian Agr icu l ture" ,  Yale Growth Center  ~ f s c u s s i o n  
P ~ p c r  No. 108, Yale U n i v e r s i t y ,  March, 1971. 

I 
I 

r" \ 6. l l ~ c  r a t c  of growth o t  vdges canes  from W E ,  No, 223, op. c i t ,  -, 

. 5 '  

9 . a  
7. ' I N K ,  No. 238,  op. tit., p. 74. 

~ 

* 

H .  Thc s u i t a b i l i t y  of t h e s e  a r e a s  is d i ~ c u s s e d  by Institute Colombiano 
Agropecuario (ICA), P r o t e c t o  pa ra  a u r e n t a r  l a  production Y m e i a r ~ r  la  

A produc t iv idad  d e  la pal- a f r t c u r a  en  e l  l i t o r a l  pac iS ico ,  .* Document' No. DP - T - 0 7 ,  ~ i b a i t a t I ,  1971. 
9 

9 .  M. Ollagn;eb and 6. Mart'in, " l h . p a l r r ;  de  a c e l t e  en  America Latiru", 6 

Oleagineux, v o l .  1 2  (December 19661, pp..723-727, 

i P 
1 . . 
10. This  p i n t  i g 'wde  i n  OECD, A S o c i a l  Cost Ben tk i t  AnalvsLe of t h e  ' 

Kulai  Oil Palm E s t q t e ,  (by I. L i t t l e  and D. ~ i p p i a g ) ,  Development ' 

Centrc  S t u d i e s  Case Study No. 1, P a r i s ,  1972, p. 29. 

, . 
11. I f  Colombia were not  a p r i ce - t ake r  margina l  import c o s t s  w u l d  be 

important .  



. 
. '. 

12. G ~ ~ n w a l t h  Off ice, Vegetable Oils and Qll'seeda, CoromrcaRth. 
Secretaritit,~pp. 171-176. . 

* 

3. 

... 1 . c 

13 .  Uorld production of p . 1 ~  o.il is expected to double by 1980. This 
cstiq)ate 1~ a medium f iguie. Th'e higher cat imtes would uive 
ColombLa a still m l l e r  ptbportion of wotld production and exports. 
Food and &r iculture Organiaat'ion (FAO) , Monthly Bullet in of 
Agricultwsl and Stat is tic^., vol. 21 (~pril 1972)~-pp. 11-15.' . . 

-14. FAO, Agricultural De~elopeent in Nigeria, 1965-80, R w ,  1966.. -- - 

. 1 I C A ,  "~okto dc production para UM lrectarea de palma kfricana 
--, , unidad t inco hectareas, zona dc Tummo'', Olcaginosas Percnnes, . - -- 

Colt, 1971 (rntmeo). 

. -. 
I b .  For information on the moat important reports publlshcd by thcse 

qtcnclcs HCC the Blbllography, particularly Sectlon 4. 



. . . C o s t  a n d  Hcvcnu'c ! jcheduly  f o r  Smal l-)wlcicrr of  A f r i c a n  p a ' l m a ~  
Area o f  Tumaco: 1971 . , . 

Thtx owner-opt! n t o r  1s a s s ~ i m c d .  t o  rtnly o n J  fami l y  lakwur  . Th17 

SI - t -  o t  th ta  faml l y  1s o n e  o f  t l w  c - o n s t r a i n t s  o H  the opt imal  u n i t ,  ant1 

t h e  la tml l r  , r n p v t  r e q u i r e d  l i m i t s  t h e  u n ~ t  t o  t e n  hcv-tares  ol s m a l l c r .  

I n  N lqCr tn  t h c  minimum size o f  a palm 011 t i n l t  i n  two h c c t a r o s . -  I n  

Y a l a y s ~ a  a n d  t h e  I v o r y  C o a s t  t h c  u n i t s ,  a r u  t rom t h r c w  t o  twc-lvc twc-- 

7 t a r c s .  The s l z c  o f  t h c  u n i t  c -os tcd  C o l m t r t n  1 9  t c n  t w c . t a r c s -  . 

ima l  l  - h o l d @ r  u n l  t s  arc  c o n t  i q u o u s  t o  p l a n t a t  i o n s  w h i c h  process 

t i w  m a l l - l m l d c r s '  i r u i t .  The  p l a n t a t  i o n  c x t  r k c t a  f r u i t ,  p r o v i d e s  

i n f  r , i s t  ruc't u r c  nnd  of fcr?; c ~ x p e r t i a c ~  to  pmal l -ho ldc- rs .  I n  r e t u r n  t h c  

k ' l a n t n t  l on  twnef  l t s  from s r a l e  c c o n m i e s  I n  t l w  p r ' occs s  t nq  of pa lm , o ~  1 .  

9 

! ;mal l -holdeks  qrc aasumcd t o  c o n c e n t r a t e  o n  pa lm o i l .  as thn1.r * 

, m a j o r  c a s h  c r o p .  I n  r c a l l t y  t h e y  may a l s o  c u l t i v a t e  p i n c a p p l c k  a n d  - 
I.L 

c o c o a  a s  c a s h  c r o p ,  a s  w e l l  a s  . l ~ r o d u c i n g  s u t ~ s ~ s t c n c ' t -  f o o d  by h u s h  

I f a l l o w i n g .  

The  m a 1  1 - h o l d e r s  c o s t s  do n o t  i n c l u d e  i n v c s ' h e t l t s  mads by p l a n -  

t a t i o n s ' .  T h e r e f o r e  s t ich c o s t s  a s  r o a d s ,  e x t r a c t i o n  c o s t a ,  a d m i n i s t r a t i o n  ' 

a r c  excluded. 



Table A : LV - 

H 

E a t a b l i s h e n t  C o s t  p e r  b c t a r o  on b fami ly  farm 

I 

A c t i v i t y  Domestic Tnput forajqn  Exchange No. o f  
(('01 peso) (Col peso) Ihan-day s 

u 
* 

Y e a r .  - 1 .  land Clear ing  

( 'u t t ing ,  h r n i n q  - - 
" < 

17 

, C'lcnrinq - - l'0 . 
Ih-nins 306 - 5 0 

Year - 1 .  Nursery and P l a n t l n y  

p l a n t  cost3 ( 1 5 0  x $3)  . 1 ,350  p - 

1 ,  050 
9 

Transport* - 2 
=. 

pc?gq i nq - - 1 

P l a n t i n g  palrna/covcr - - p ,  240 3 



Imported inputs 

Fertiliser 

1nsect.icidc 

I Replant in9 

s 

Damstic Inputs 

Partiliser 
rA Supports 

. . , 
Pesticides 

Years 
4 

\ 

230.96 

135.73 

- .  
366.69 

117.98 

15.00 

3 

I '  
230.96 

135.73 

- 

I 

1 L 
I 

207.98 207;98 
J .  A 

53.63 

73.87- 

40.00 
t 

207.98 222.98 207.98 80.75 

5 

395.40 

252.30 

- 

647.70 

117.98 

- 

66.50 

16A.70 

- 

163.50 

35.75 

162.98 207.98 

90.0 

I 

235.20 

b17.98 

90.00 

t 3  

t " 

395.40 

252.30 

- 

647.70 

117.98 

- 
90.00, 90.00 

h 

195.40 

252.30 

. - 

647.70 

117.98 

- 

366.69 

117.98 

90.00 

7 

395.40  

252.10 

- 

647.70 

117.98 

- - 
90.00 

_. I .  - 
45.00 45.00' 





Trnara pnlrn:~. The yield per h c c t s r a  i s  a 6 r m e d  the nRam,e f o r  & t h  

tcnure sys tcans .  Thc c*xtraction rata'of palm oil frim palm f r u i t  i n  

20 p q r  ~ c h t  .  his 'la ahown i n  Tahle A : XI 1 1 .  . . 

Yield and revenues by yeat on t h e  family farm 

? 

I 
Year 4 . 5  6 7 1 H I <  9 10 ' 

i . '  I I I 
1 

1 1  kert arc '1 . '7 l 4  , 16 10 19 

Tons/ol l/hcc-tarc 1 - 0  1.4 2.2 2.H 3 . 2  3 . 0  3  . n  

'Tot a 1 rons/o i 1 1 0 14 2 2 2R . 3 2  3 6  

Total rcvcnuc , 
( ( -01  . $ 1  ' 22,700 31,7RO 49,950 63,560 72,640 81,720 86,260 f 

I 
L A I 1 I 

The rgvcnue schedule is obtained frcm the yield times t h o  shadow 
b 

i n  t h e  Appandix. price* output' which is .givqn 



j 4 .  Cagt. a n d  'hevdnue Schabulcr f o r  a 500 htr : tata  i ' l an tc l t  i.on o f  
A f  r - i t a n  P a l m ,  .Tumaco A r m ,  1 971. . I  . -  

Tho 500 Iwc-tare, p l n n t n t  i on  i : ~  n mc 

f + r m  f i f t y  t o  5 , 0 0 0  h a c t a r t ~ s . '  

A 500 hec-tare. ' } > l n n t a t  i o n  , in<-  luck!; 7 tw m a  ) o r  i nvc>!;t mcnt c h n r a c -  

t ~ r i ~ t i c - t i  o t  p l n n t a t , i o n  c : u l t i v n t i o n ,  but  tloc*r& not  inc-ltldc. a l l  ttlcs i n f r a -  

st ruc- tur f* .  F o r  tsxampl c i nvc*trtmcn,t cSo:rt 9 o t  r oadr;, tax t  t r r c - t  l o r 1  I ; lnnt $4, . 
. . 

. 
by t h e  stnqqc'rcrd p l a n t  i n q ,  l u t  i t  i s  r ln rea l  i s t  ic- t o  t ~ x ~ r 8 c . t  n nc8w ~ , l a ~ l -  

t i l t  i o n  to  c- lcnr  500 hcc.tary:r i n  onex y t8nr .  

4 . 1 .  1 ) e p r o c i a b l c  c a p i t a l  o u t l h y s  

'I'herc art8 n i x  r c a i c l c n t i n l  t w i l d i n q s ,  a n  o f f  icc h r ~ i l d i n q ,  .I p l a n t  

* 
b u i l d i n g ,  a qarngc*,  and  a n  off ic t-  f o r  s t o r c s .  The-lr  t o t n l  c-ost  1s ( ' 0 1 .  

$ 1 , 0 0 0 , 0 0 0 .  

4 . 1 . 2 .  E q u i p n c n t  

E q u i p e n t  includes a g r i c u l t u r a l  m a c h i n c r y ,  

,- - 

v e h i c l e s ,  o l r c t c i c a l  











4:s.  Skilled personnel . / D 

f , 

?he skilred persophei are tcchnkal /ersonn61,, the administrative 
.i 

' .  
pe,rsonnc? and surveyqrs. ) , * .  

1. 
t . ~echni,Cal ~ssistance. 

- 1  .I 

.~echnical as~istance costs Col $250 per hectare per qnnum. In , , 

f 
location and seedlings. , 

I 

4.5: 1. Administrative personnel h 

- 

These are the a&inistrative staff and are permanent employeks/ 

, ' 
hn 1971 salaries their cost is.~o! $466,500 a year. The wSt. is assumed 

P 

'to increase'as follows: 1/4 in year - 1, 1/2 in year 1, 3/4 in year ?, 
4 

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 i. + It reffutins ' 

at $60,000 for the remainder of theaplantation's economic, life!. 

4.5.2,. ~ u k e y o r  costs ' 

surveying cosfs are\ Col $100,000 in year -1. 
.- 



4 

. P 

o;,plantations % idehtical to those on 
family farms: 

The revenue schedule is different-for two reasons. Firstly, the 

the world price *r ton instead of 67.7 per cent ? 
plantations extract palm kernels in 

< 

<are 'as 'FoT1bw6? ' 6.20 p& , - - 
I 

cent extraction of palm oil from bunches, and a 4.5 per cent extraction 

rate of kernels from bunches. 

- % 

Table A : XIV I 

* .  & 

Yield and Revenue ~ched&e for the ,Plantation 

Year 

- 
4  

' 5 

6 

7 

8 

9 

10 

1 
Number of Tons/buhches/Tons/oil 
hectkes a year , a year 
producing I I 

1 
1 

100 500 100 

300 1,700 340 

500 1 
I 

3, 500 700 

5,000 1 , O O s  

500 6,600 1,320 

500 7,800 1,560 

500 , 8,700 1,740 

5 00 9,300 J ,860 

500. 9,500 1,900 

500 9,500 1,900 

Tons/kernel 
a year 

Revenue1 
oil IJS $ 

~evenue/ 
kerne 1 s 

USI S .  - 
3,285 

11,169 

22,995 

32,050 

4 3  ,'362 

51,246 





ib#l Cost of P u i l y  F 8 r u  



. P l a n t a t i o n  Rate o f  R,rturn vhen t h e  Shadw Wage is 33 pesos ' 
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a 43.1 
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1,656.7 
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2,311.4 
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2 ,823.9  
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3,598.7 
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4 ,271.6  
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4,789.8 
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3 ,911.6  
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3 , 9 1 1 - 6  
3,915.6 
4 ,101.1  , 

Other  

-1 

By i n t e r p o l a t i o n  1 0  + .5 5416 .9  - 1 0 + 4 . 1  
(6:605.8) 

- 1 4  - I n t e r n @  Ute  of Re tu rn  on P l a n t a t i o n  - . . 



F m i l y  Farm Rate of Return when the Shadow Wage is 33 pesos 
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e 8  

101 = Internal Rate 
Family 

of Return on  
Farm 
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Labur Coefficients . - 
Over the 1 ifc oi each of the tenure *s~st&s the, costs are: v 

Plantat ion 
- /I 

Skilled Personnel : Col $17,521,755 
, . 12,721,248' Foreign Exchange - - - 

- - -  - .  -. - 
Capital Inputs 33,396,661 

Labour when PL = 22 22,040,640 

Minus Plant Costs 28,%6,440 ' 

Number of man-days (minus bldnt labour) : 811,600 - 3,246 man-years 
I $17,490 per man-year 

1 . 
I 

Labour Coefficient - 0.39 

P 

~ a mily Farm 

. . , . 
SkilJed Personnel Col $73,000 . . 

Foreign Exchange 
, . 176,226 

Capital Inputs ' ' 

Labour 'when PI, = 22 % : 

8 2  

Labour Coefficient I 

$31,240 = 125 man-years 

$8,394 per man-year ' 

-0.68 
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