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. . .
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I
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As defined in’Chapter 3
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As defined in Chapter 4
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A ey .
- As defined in ghiip'ter 3

‘Factory'&mnufacturing—agricultu}al wage rate differen-

.As defined in éhapter 3 . ‘ . .

including fringe benefits .

" rate including fringe/ benefits ..

)

?ercentdge gap between' the observed domestic price . N

and the world price of cotton ' K .

As defined in

Chapter 3 I A

Chapter 3 : - T{
As defined in %
. i

!

As defined in Chapter 3

A i L ,
As defined in Chapeetr 3 Co : T
3 . : .,

As defined in ‘
Co . .

Chapter
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pervaded rutral Co 'la ’
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Observed probability of obtaining employment in
facﬁory manufacturing

As defined in Chapter 3 |
As defined in Chapter 3

As defined in Chapter 4

As defined in Chapter 7
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Observed daily-factory manufacturing real wage rate T
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INTRODUCTION TO AND OBJECTIVES OF THE STUDY

i

The origins of the_dévelopment strategy which has.come to be called
- ; ' - 7,

“import substitution" can be traced back to two major eventss the great

depression and the second world war.x For many of the developing

countries at the time,2 the depression had.a'devastaging impact on their '

exports and capital inflows and ultimately on theif foreign exchange

-
i

eamings.3 The result was a substantial decline in the quantity of

©

imported goods which could be financed with the available foreign exchange

earnings. The advent of the second world war had a similar effect on

-

their imports but for am entifely'diffgfené set of reasons. Throughout
the war, export demand for their primary products was bouyant and foreign

exchange earnings were sufficient to afford virtually any level of imports
. . P t \ .
desired. However, goods which would have been imported were just not

-~

available and tﬁe foreign exchangé was left to accumulate for lack of
AN ?

lDiscussion at this point is principally drawn from Little,

.Scitovsky, and Scott (1970) and Helleiner (1972). Other less funda-

mental backgrounds for import substitution, of course, exist. It
has been argued that import substitution is in part a result.of

the '"natural™ growth process; that it is partly a product of
continued balance of payments pressure;.and that it is also in -
response to tariffs imposed at an early period on luxury goods
which prgyided the incentive for local manufacture (Helleiner

1972, pp. 98-101). ’

2The most iﬁportant of which were Argentina, Brazil,.Mexico
and British India.

3The effect on these countries wag of course compounded by
the fact that a large part of their consumer and intermediate

. go&ds and virtugrly all.of their capitad goods were imported. <

>

AN
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goods On‘which to spend it.4

Following the war, there existed, therefore, two pre-conditions
. , l“;\

which evéentually led to the import gubstitution strategy. The first
was the pent~up demand fo; consumer goods, coupled with the accumu-

lated funds to pay’fqr the imported raw materials and capital goods :

needed for their production. Secondly and more éignii}cantly, there

. wWas ﬁthe.desire for éelf-sufficiency and ecdnomic indépendencé born

out of the expérieqce of depression and war'. (Little, Scitovsky and
Scott 1970, p. 34). Since the war, import substitution has become

to some extent the pfemier development strategy of much of the

[
)

devéloﬁing world.
In those countries which have pursuggyimport substitution, the
initially observed increases in thée“rate of growth of national output
were,ltb say the least, impregsive. However, the ‘successful implemen-
¢ . )

tation as well as the continued survival of the import substitution

process required the deliberate and simultaneous iﬁtrodpction of a set

of policies degigned to protect the newly formed industrial enterprises.

The policies were mainly ¢entered around the restriction of imports of

ménufacturéd goods through the use of ;ariffs,.quotas, import licensing

4To help compensate for the sharp.decline in the auﬁply-of
imported manufactured goods, existing industrial capacity was
more intensely and efficiently utilized, leading to substantial
Aincreases in wartime industrial output in such countries as
Mexico (47 percent), Brazil (36 percent), Argentina (24 percent)
and British India (20 percent) (Little, Scitovsky and Scott 1970,
p. 32). .

. A
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and foreign exchange controls.5 Supplementary measures such aé low
interest rates, mulciPle exchange rates and wage subsidies.werg also
ut}lized to promote the sudcess of import substitutjon.

The economic justification for these protective policies was bhased
in part on, the extensidn of the "{nfant industry argument" to the economy
as‘a whole. Such measures, it was argued, would provide the proteqtion
needed while the country acquired the skills needed to manage an indus-

‘ t;ialized economy. Presumably when the economy "matures', -the need for
such measurés would cease tp exist and would be withdrawn. The date of[?
" maturity.would no doubt coincide with the economy's abiiity to ;ithstand
iPternationai competition.

Up until about the mid-1960's, it would be safe to say that most
traditional economists tended to éhink that the growth étfategy.of import
: substitution‘was sufficiently compa;ible with other policy objectives that
emphasis on measures.gi increase per capita GNP would more or less move

'

the typical developing country up the ladder of economic andvsocial devél-
7 .

opment. For almost all developing countries, events have proved otherwise.

Since then, it has become increasingly clear that while most couptries
have achieved what appear to be satisfactory rates,of growth at least in
' |

the initial stages of import substitution (the. growth rates declined

. »
substantially as the "easy" stage of import substitution was completed),

~

’

. 5The extent of both nominal and effective aOeraée'tariff protection
on manufactures have been estimated for a number of countries in a set of
studies carried out by the OECD summarized ;n Little, Scott, and Scitov-
sky (1970), the NBER under the direction “of Bhagwati and Krueger, and by
B. Balassa and Associates (in "The Structure of Protection in Developing
Countries", 1971). For example, Little, Scitovsky and Scott (Table 5.1
and Table 5.2) found that the average nominal rate ranged between' 22 per=
cent (Mexlco) and 41 percent (Argentina) while the average effective rate
ranged between 27 percent (Mexico) and 31 percent (India). These average

effective rates hid a number of unbelievably high rates for some industries.

1 ' B ™ 6/ i \§1x . ’ l ' l
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the costs in terms of inefficient production, foreéone ?xports, rising.

AN

o

‘unemploymegt and continuing poverty haye been significant in many.6

It has nowlbeen“ggnerally reéognized that the development effort in

terms of the pursuit of a general growth strategy has failed in four

-

» . 7
pripcipalirreas:
1) the long-term dynamics of the growth process - -
2) balanced sectoral growth . 2
- 3) income redistribution *

4) the Q{eation of sufficient employment opportunitles.
Thésg development failures did not gntirely emerge by themsalves but were
partly a result of the set of policy measures required to ensure the

successful introduction and survival of import substitution industrializa-

-tion. One of the more serious consequences, of these measures is that they

often so severely distorted the system of economic incentives that exist-
ing: product and factor prices bore little semblance to existing scarcities.

Specifically, such measures have led to three principal sets of price

i

. distortions: the price of capital and labour sérvices relative to their

equilibrium values, the price of foreign currency per unit of domestic
currency in relation to its "equilibrium" value, and the ratio of the
domestic price of agricultural goods to the domestic price of manufactured

goods relftive to the same ratio but expressed in world prices. It is the

6A number of’ developing countries (Korea, Taiwan, Pakistan, for
example) are already aware of the costs entailed in-the import substitu~
tion regime and entered some time ‘ago what s called the "export pro-
motion" phase of "develapment, pursuing a more "liberal" trade policy,
including the readjustment of distorted rela§ive price to correspond more '
with their respective shadow values, These readjustments have had a
beneficial effect on labour absorption, inter-sectoral income distribution,
agricultural output and on exports (Ranis 1971).. Moreover, many other
countries particularly in latin America are b&coming increasingly aware

‘of these costs and have reconsidered or are now reconsidering past

policies with ‘view t# "opening up" their respective economies.

-
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contention of this study that of the three sets of price distortious,
. Lo .‘A ' »
that of the last one may have had the more serious consequences.7

One of the immediate’conseqoenoes Jf the’ distortions in the intornal
or domestic terms of trade (TOT) may have been their effects on agricul~- .
tural output and incomes oy destroying one of the principal incentives
to exbanding agricultural output. The important empirical question, of . ' %
’course, is to what extent-the slow growth and stagnation found in the | '

‘ .
- ' 4

¥
agricultural sector¥*f much of the third world can be traced to such, S %

-

policy-induced. TOT distortions. The burden of agricultural stagnation o :

has, of course, largely fallen on those who earn their living in the
< N ! ) ¥
agricultural secter but also on those who have migrated to urban centres

[

in search of jobs which were juot not available. It may also be reflected
in*;'lack of aﬁyjreal long-run improvement in living standards of a large A
part of the population, in the continuing highly skewed, and in some

countries increasingly unequal patterns of income distribution, and in
~

the high levels of .disguised unemployment found in rural areas as well as-
in the unacceptable numbers of unemployed in urban centres.
Despite this there does not appear to have been any empirical'inoeati~

gation which attemptg to quantify the impact that‘distortions'in relative

v

intersectoral commodity prices may ‘have had on these important indexes of.
egfnomic and social development. Such investigations would szpm impera- 5

tive' if we are to have some. indication of the importance of the rofﬁ !

. - x' ) ” ) ;
agriculture plays in the development process and more importantly if we ?
, k N T ) 0!
are to-have some quantitat}ve measure of some of the costs entailed in !

N

7The last price ratio is commonly referred to as the internal or
domestic terms of trade (TOT). ‘ . .
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implementing the development strategy of import substitutibn Using a

e ‘ N\
country case study approash, the objective of this study will involve .an’
attempt to measure such costs Within the overall framework of a dualistic
N model, this study will try to obtain some measure of the following:8
, 1) the cost of TOT distortions in terms of lost agricultural :
’ output'
2. given the impact of the TOT distortions on agricultural
output, the’cost in terms of lost opportunities for rural «~
. employmeit;
S 3) given the extent of TOT distortions and their impact on
. agricultural output, the consequences for agricultural
-incomes and for the patterns of sectoral and national
income distribution, )
4) the cost in terms of the urban unemployment arising out
of the effect increasing urban/rural income differentials
have had on migration and the supply of labdur to the
industrial sector.

Cleerly, the significance of these costs depends én the extent to
which the ng distortions exist and the responsiveness of agricultural
output or supply to changes,in relative prices. The most acceptable

B method of measuring the extent of TOT distortions is to compare existing
. . .

TOT with the TOT the agricultural sector would face 1f it were allowed
to trade directly with the outside world. Once thé distortions have been
measured, then their ultimate impact would 1argely depend on the supply

responsiveness of the agriculturalfgector.g e . ﬂ

- N

8This study will be concerned with the comparative static impact
of TOT distortions .on agricultural output, <incomes, fncome distyibution,
.and rural and urban unemployment. It is not proposed that any of_the
dynamic implications be tested, such as that of the much—discussed:
effect .on. growth of the redistribution of income. :
9Of course, even if the supply elasticities turn out to bé not
. significantly different from zero, the costs in terms of lpst agricul-
* tural incomes, income distribution’'and urban unemployment would still ;
exist, although such 1oses may ‘be partly offset by gains elsewhere‘ -

B A ! '
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The countryaselected for studg; it i felt, muet'exhibit three char~

" acteristics. First, it must be'essentialiy dualistic in nature. Secondly,"

it must be characterized by a history of policy-induced relative price

o

"distoptfons. Finally, it must have a reesonably developed national
‘ . . \

statistical service. Colombia stands up reasonably well against these

{

_characteristics. Moreover, it is interesting to note that-after 45 years
- v

o

of trade restrictions Colombia has in the.last Een\years or so come. to

i

and has’ pursued a policy of liberalization of its foreign trade sector.

recognize some of the costs such restrictions have or wo\&d have entailed

1f one were to look for a social "raison d'etre" for this stud&; all’

. A -
one has to do is realize thag, import substitution as acceptable develop~-

N

. . . - |
ment strategy is by no means a dead issue. There are a.number of countries,

which are at present in the process of implementing or are actively ,

1 engaged in developing a regime of import substitution industrialization

o

t‘

valuable if some, empirical substance can be given to some of the costs

involved in such policies, particularly if they involve a country whose.

\ development for a long period was largely hinged on import substitution

~

)

The policy implications which could potentially arise -out of this

study msf be especially significant. If one views movements up the

-L«// ’ ladder of ecoafmic and social development as somethinngore than just
b -

" industrializa\ion for its own sake coupled with a spurt in the growth'

of national output for a decade or’ so, then import substitution and |
the trade restricting policies which accompany it, as a long-run

- s N
development strategy, must be regarded as having severe limitations.

xxxiif:

especially in Africa, lower down an the development scale than Colombia,

behind a wall of highly protectionist policies. It would therefore seem

and which has since made efforts to return. to export -led growth policies.
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The -emphasis in the literature has traditionally been on the benefits -

of industrialization and it -has only been in-tfie last decade that
B ~ 4 « ’

the costs involved in

4

development economists haveébecoﬁe‘aware of some of

O L. Ve
Athe‘t;hes of policies required to ensure the survival of such industriali-

f

fzation°brogrammes. The principal implication which could follow is that
in the long-run a successful development strategy may require a fostering
of comparativedadvantage rather than its disavowal.

The rest of this thesis consists of ten ch;pters. Chapter ‘one

+gurveys the literature-on the various aspects of the'inﬁeractiqn between

thé agricultural and manufacturing sectors in the development process,
L3
with particular emphasis on the hypothesized effects of policy-induced

relative price.distortions onsthe agricultural sectors of third world

countries. In Chapter two, we telescope into a Colombian context much

of the discussion containéa in thé previous chapter with a brief review,

from a sectoral point.of view, of the Colombian economy. However, the

bulk of the Chapter will be concerned with the estimation of commodity. \\\

price distortions in Colombia coupled with a review of the trade policies

which led to their existence. Chapter three contains the model uﬁon

which the empirical work is based.

c

Chapters four, five, and six are concerned with the econometric
estimation of supply responsiveness in Colowbian ag:IEETture. Chapter
four focuses on the estimation of the subply responsiveness of the

seven principal non-coffee crops cultivafgd in Colombia, while €hapter

five involves the estimation of the -supply responsiveness of livestock-

' derived products. Chapter six investigates.the supply responsiYggspa

o

iof'Colombian coffee growers. Chapter seven also involves the econometric -

"estimation of supply responsiveness but <in this case it is that of

\

. < )
. ‘ o xxxdv’ '
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manufactured goods produced in the modern .(or factofy) manﬁfacturing
e \\\" &

C"\ .
Chapters eight, nine, and ten are concerned with the impact TOT

i

distortions have had on the Colombian economy. In Chapter eight, we

»

estimate the effects of these distortions on agricultural and manufac-

sector. ’ {

turing output, incomes, and employment, while in Chapter nine, an attemp!i

a

is made to ﬁeasure the impact the commodity price‘disgbrtions have had on
sectoral as well as nationallincome distribution pattexns. Chapter ten
begins with an econometric estimation of a migration response function:
for) Golombia aﬁd concludes with an estimate of the impact commddity:pricel
~distortions have had on relative sectoral iﬁcomes and ﬁénce on the level
of igterﬁal migration. The study concludes with a summary of the results

obtained and with an examination of their policy implications.

v

Before proceediné further, "a caveat is perhaps warranted. The aﬁ-.
proach used in this study»to estimate the supply®Fesponsiveness of the
various crops is essentially a partial equilibrium one. ‘This means-we
have abstracted from the possibility that the tqtal avaiiability of

. arable land may act as a constraint in the agricultural production pro-

cess. If so, then the estimated elasticities would tend to be biased

t »

upward, The choice of a partial rather'ﬁﬁan a general equilibrium

approach can be justified on several grounds The first 1s that at the
ti % *the estimations were undertaken, there was considerable doubt as to

whether the available data would allow much more than a partial equili-

'y brium approach. ' Secondly, the use of a general equilibrium model/in
which supply functions of competing crops would be estimated simultaneously

A

would dnvolve certain problems. First, many of‘the:crops thch compete

for land with the crops estimated in this study did not involve output <
. : . : . -
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values sufficiently large to jpétify their inclusion for purposes of this

¥
- study. Secondly, the substitution possibilities among the important

-

crops consiaered here were not thought to be.that'strong or that unique
fo w?rrantba general,eqdilibrﬂum approach, Mqreover, test regressions

id which the prices of poteﬂt;al competing crops were included in differ-
ent specifications of the various supply functions indicdted cross

#*

elasticities not §1gnificantly different from zero, A final justifica-
;3 \ . .

tidnlfor a partial equilibrium approach can be made on the basi's of the

4

Colombian Govefnmenc's policy over the period studied here of encouraging ' .

-
. ‘ 3
agricultural area expansion both in the settled and frontier parts of the

. ~ .

'Country. The results of this poiicy can be seen in the fact that, with
féw exceptions, area and output expansion was common for'all crops 6ver
the period. This observation woufd not be entirely cdnsistent’with a
situation in which land is,a binding constraint. While we might expect

" some upward bias in the elasticity estimates for the individ?al crops,

. ' Ay
it is thought that given the foregoing, the bias would tend to be rather

-
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////// ', . .SURVEY OF THE LITERATURE

Y

\_agriculture and manufacturing that occur as development progresses.

against the ,agricultiral sector if:

‘goods, respectively while the 'D' and the 'W' refer to 'domestic'’

CHAPTER 1 : .

L} . N -
.

P -

1.1 - INTRODUCTION

It is proposed in this.Chapter “to’ explore that part of the develop-
v N K -

B ’ ' - . L !
ment literature which has copncerned itself with the interactions between

o

out

' main focus will be on the effects that the distortions in the TOT arising

~

from the trade policies accompanying import substitution industrializationm,

-

may have had on: l) agricultural output“and employment 2) inter- and

intra—sectoral income distribution and 3) internal migration and urban

o

unemployment. Each of these in some way representg a real problem to

many third world countfies)&"The Chapter will conclude with a survey of

. ¢
"dualistic" growth models ‘which provide ‘the theoretical framework within

which agriculture/industry interactions are usually analyzed.

For purposes of this study, the TOT would be saiq to be distorted
S : B/ < BBy 1.1
where - P and P

A M are the prices of agricultural and manufacturing

and

'world!, respectively, Two comments are warranted as this point. - First,

r)

distortions 'in relative commodity ptices are found in most countries,

although in some, psrticularly among EEC members,‘the‘distortion may be

L

the other way, that is, against manufacturing. the distortions

However,

tend to be largest in developing countries Secondly, a good case can, be
made to the effect that for developing countries some bias against

agriculture is justiiied, if not desirable, particularly in the form of

1

e . L ‘ . . «
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‘biases.

‘course,’ neithe

‘_implicit exchange ratetand the official exchange rate.

_gbods would,

TOT agriculture would enjoy if it could trade directly in international

taxes on agr cultural‘exports facing inelastic demand curves and op

‘certain manuflactures consumed by farmers (Little, Scitovsky and Scptt

1970).. Howevkr, “some bias" mdy be considerably different from existing -

~ . N !
Trade re trjcting import substitution industrialization is, of
) - w,

'a necessary nor-a sufficient condition for the existence

of distortionsiwhich turn the TOT against the.agricultural sector. For
- .

\

example, despite considerabl@ import substitution«during the 1950's and
l960's, there was no evidence of TOT distortions against’ agrifulture in

This could reflect the

Turkey throughout that period)(Krueger‘l974),
existence of other policies relating specifically to agriculture which

3 “ ¢ .

prevented the TOT from turning against agriculture.
b e o p
While there has been some investigation into movements in the TOT

.
v

with respect to such countries as Argentina Pakistan, India, the Philip—

pines, Brazil Taiwan, and Japan (Little, Scitovsky, and Scé!t 1970,
i S

pp. 346-351), there appear to be few studies which attempt to measure‘

the‘extent“of distortions in the TOT in individual countries. One -

exception is Lewis' study on Pakistan, é@% is 1968).° ) -

°

Lewis begins with -the concept of an impiicit exchange rate‘hhi\
~

he defines as the ratio between the domestic wholesale price ofa . -

.

commodity in local currency and the foreign price of the sane-item, at

the port of entry or exit in some international currency. Thus the

eiiatence of trade restrictions would result in differences between the

\The ratio of

the average implicit exchange rates of agricultural and manufactured .

therefore, indicate the ratﬂg of the existing TOT to the®

~

. 0
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marf:eta, aasuming infinite elasticity of world offer‘ curves.' Since

. i

exports are largely agricultural goods and%imports mainly manufactur'es,

'

- .any. tr'ade restrictions on importa. would .clearly'indicate a turning of

£ .8 international ’pricea. The corresponding mid-1960's figure was 65 L,

'

th}‘}hternal terms of trade against agricultu“e. . I
' IQWi found that :ln the mid-1950" '8 agriculture reéeived about 50 p
percqpt of the value it:s sales ‘would have earned if it could have traded

’

percent reflecting t-he trade 1iberalizat10n which had occurred in the

interim. Some critfcisms have been levelled at, Lewis ' study. It has

* been argued thaf the distortions In the TOT were mainly the result of

(‘#&

)

- I3

declinea in the price of kagri?tural output rather than inc,reases in the

price of manufactures and that the effect ont real agricultural income’ of
any change in the pticé of manufactun\as is relatively small eince the
part of agricultural income spent on manufactures (particularby that of

large scale industry) 16 small (Sol:l,go 1971)

, The existence and extent of ,TOT distortion/s in the -Colombian economy

~a

are discusseC in the next chapter.:

- = : " “a -.

1.2 XCGRICULTURAL OUTPUT ' R e ' )
. 3 .. g

\ ' “ ' \
A study of the co‘ﬁsequen;:es of TOT distortions for development must .

begin with an asseasment of their impact on the growth of agricultural

output. The impressive overall growth rates enjoyed by ‘many developing t'
. - 1 ! / ' 4 .
countr‘i?lés, at least in the initial stages of import substitution, hide
, ? - .

'-the‘ fact that contribytions by individpal sectqrs within the economy -
| * . ' - 7 T

vary enormusly.. Agffculture's contribution has lagged ‘well behind that
made by the modern industrial sector, The significance of this ig "=

. re-inforced when one considers thét in almost all developing ‘tountries,

. \ o . ! . B "o, ) ., . ~—
agrigulture 1fthe prir‘xc-ip,ll economic activity and in some countries
N . . » ‘ [ . .,

t
-
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\\\\“/é/gwthfof agricultural outpyt in many, developing countries may in part’
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" the’ only industry ¢f any consequente.l It will be argued that the slow

Ve

be the result of those’ttsde polities which were needed to ensure the
s v

[

successful introduction of impoft substitution, ang which led to the

B

turning of the TOT against agriculture.z P ) - . . N

o

Economists and policy-makers have traditionally viewed third world

’
survive at the Subsistence level while awaiting-the

oping industrial sector. HOWever, the fact that import substitution

g - ?

. G
does seem to get bdgged down (usually at’ the consumer durables level)
may indicate. the. folly oh‘a neglected sgricultural sector and the exjis~

fence of some "critical minimum rate of sgricultural growth" (Krishna

s
(28]

1967, p. SOD) The failure to achieve this minimum in many. developing

. countries can and has had the following consequences (Mellor 1967 1974

Mellor and ‘Lelle 1972, Falcon: 1970 and others)

<

1On an average approximately. 40 to 50 percent of GNP is agricul—

" tural production and about 50 to .80 percent of the economically active

population is engaged in agricultural activities of some kind (Johnston
and Mellor 1961) o

o

3

2'In addition to tariffs, import licencing snd foreign exchange'
controls ‘on manufactured goods, there have been other devices which
have affected the prices received by farmers relative to the prices-
they pay for manufactures. These include’ export taxes, marketing
boards, overvalued exchange rates and imports of PL 480 surpluses.
The first three discourage exports of agricﬁltural goods; the first
two by reducing the price received by the farmer below the international
trade price and the third by reducing the return to farmers in terms
of domestic currency for a unit of exported agricultural goods .
There 18, of course, historical precedent for neglecting the agri-
‘cultural sector in the structural trangformation of economies.
Thegpest diszussionbof the factors whngh hdve 4raditionally been *

" responsible for the sedular decline of the agricultural sector as
‘devblopment proceeds is found in Johnston Ql970)

1

9 s e .

call" of the devel— :

.

[P
)

‘ agriculture as a sort of "purgatory" in which the bulk of the population
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5
'1) it has prevented agriculture from providing all of
5 theé additional food supplies reguired as urbanization
; and industrialization proceeds. . '
2) 4t has retarded.the export of cash crops, the main = -
source of foreign exchange needed to help finance
industrial devélopment.
3) it has reduced the agricultural sector's ability to ‘
contribute to the economy's capital formation.
4) 1t has led to the netglect of agriculture's role as {
i an existing market for the output of the;expanding
industrial sector, R Y
' 5)° it has hindered the exploitation of comparative
advantage.

1 : : :
The developing world is, of course, not unaware of such arguments

a

but “the typical respomse, however, has ndt been to turn the TOT sharply

in favour|of agricultiire but to raise the price of particular items in

Vbt -t Pt b s B 4

short supply" (Griffin 1974, p. 195). Specificaliy, a number of
4

o et

S

(Eguntries support domestic-fooggrain prices,at levels well above world
.prices ;ighid the framey§:k of an overall pélicy of turning the TOT

-é%ni;aliyAagainés‘agriculgﬂge. ihe ultimate goal has been foodégain

.gelf-sufficiency, and in some countries (Pakistan, India, Mexico, for
examplg) proéress has been ma?e toward this pbjective. .Ih part, the g
dei}sion B& a aumber of countries to support domestic-;éodgrain prices ‘ \
was takeﬁ initially to encourage their respective agr&cultural sectors

to respond in the ¥ight direction to the new foodgrain technology which ' o v

bécame available in the early 1960's. This new technology has come to be . ////

>
)
7

3Nhile the general development literature has duly recognized
the importance of the wage-good comstraint on industriai development,
there seems to be a failure tg recognize that food in a population
1argély at the subsistence level 1is by far the¢ most important wage-—.
goocd. This is rather surprising since the principal implication of
the dual model is that industrialization can be stifled if adequatea
agriculqyggllsurpluses are not forthcoming. .

3
ar
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-
called the "gre%?’revoluéion"fk Despite its yield—incre;sing'benefits;
<3§we6er,‘tﬂe "green revolution" has been introduced in relatively few
¢ antries (maini;\gggth—East Asia). There is some evidence that it has
not been introduced in a geographically more widesprehd manner becéuse
’moét countries have not seen fit to implemgnt the measures needea to
provide the necessary incentives, It woui& not make much sense to intro-
duce the new technology "wh;le éimultaneously operating in incentive
g&stem—which discriminates against-its us;im." (Stewart 1674, p. 104).
In analyzing subsistence farm behaviour in developing,countries,

dnéimust recogniz; the dominance of the family farm and that it is the
household and not the i;diViduai which must be the focus of analysis.5
This me;ns that individual' farm units act as both a unit of production

and a unit of consumption. Thus decisions with Tespect to resource

allocation involve "a subjective equilibrium‘between household and

, .
.businesé‘considerations" (Mellor 1967, p. 37). In modelling the deter-

minants of supply in subsistence agriculture, the tendency, therefore,

‘ .

4

4The litéra;ure on the 'green revolution" is enorﬁous (for example,
Falcon 1972, Johnston and Cowie 1969, Johnston and Mellor 1961, Mellor

1967, . Johnston and Kilby 1974, Shaw 1970, and Gotach 1974). 1t is :

‘interesting to note the differences in the flavour of the:early

literature (early 1960's) and that of the later literature (early 1970's).
In effect the promise has exceeded the reality. Despite gubstantial
increases in foodgrain output in areas where the '"revolution” has been

the position of the larger foodgrain growers relative to other farmers
leading to serious regional and income imbalances as well as discouraging
product diversification. Moreover, foodgrains (with the exception of
rice) are potentially one of the ledst labour using of all agricultural
activities. . .

’SIndividuAI incomes in most traditional subsigtence agricultural
societies are bfised on some sort of sharing mechanism and as long as
the individual performed some accepted role within the extended family,

-

introduced, it plus the price supports that accompanied it has enhanced ,(<\\§>plj
i

1
i

he received a share of the output.

. N . - \
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hag” been to féﬁus primarily on the behaviour of the farmer with respect

, @ ,
to _the allocition of the available time between work (or consumption)

-

- and leisure.6 Given the production function, the decision for a’small

. . . '
Falt ly-oriented farm essentially comes down to comparing the decline in

. : ' . . '
utility of giving up leisure for work with the increase in utility

’ 4
derived from the consumption of more goods and services gained through

A Y

increases in 1abour"e£fort.7

1]

Economists, concerned with the agricultural sector of developing

’

countries have beeh.interested in three main kinds of responsiveness with
respect té rélativ% prices: 1) area or supply responsiveness of 5 single
Etop, ~2) marketed supply (the difference between total supply anq on-~
farm consumptioh) reéponsiveness of a singie crop and, 3) aggregate
agricultural. output or supply responsiveness. By far most empirical work
has been concérned with°howlfarmefs respond to changes 1in relative ;r;p

[ /
prices by shifting area amongst individual cropa. The results oﬁ’these

studies have almost universally indicated 'considerable responsiveness

. with significant non-negative egtimateé of both the short-run and the

>

6Tﬁis approach would not be appropriate for the market oriented '*"} Ll

family farm. In such an agricultural framework the usual profit
maximization, rather than utility maximization, criteria would be
‘applicable .

7Sen (Sen 1966 '1968) has demonstrated that for the traditional
assumption of diminiahing marginal utilities, a _pesitive response of
by labour supply (and hence crop output) requireéﬁqﬁz\ the g’asticity of
" the marginal utility of income be less than one in absolute value.
This condition would most probably occur 1f incomes (or the level of
consumption) dre low to begin with which of course is typical of
third world agriculture. .

e
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long~run acreage elasﬁicities.e"‘ln other words, available empirical

N

evidence clearly ind}ca;es that the a Brieri hypothesis ;hich views most
. .

farmers as Seing systemdt@c in their decision-making as well as respond- *

ing."quickly, pormall& and efficgenely" (Behrman 1968, p. 3) to changes

in relevant economic ineqntives is the one wnich corresponds closest with

reality.g The clea;est argument in favour of a positive supply response

originates from the 1nter—relationship.that exists between "the oppor-

‘tunities perceived by farmers for acquiring'ownership of ;..:induStrial/

consumer goods' (Ranis and Fei'1966; p. 38) and the cash income needed

to acquire them.10

>

-

as well as of the models employed in their estimations will be found

8A discussion of the results of a selected number of these studies
?, 5 and 6. Econometric studies measuring price response

. % third world agriculture have led to a number of cdonceptual difficul-

. with respect to model specification, the identification problem, the

ties. One difficulty arises from the failure to distinguish carefully
what in fact is being measured, for example whether the observed
responsiveness refers to area, total‘supply, or marketed supply of a
crop. There have also bee number "of statistical problems, the most
importadt of which'is probably the unavailability and/or unreliability
of the basic data. However, there has also been methodological neglect

inclusion of abnormal observationms, aggregation, and the use of undeflated
prices (Falcon 1964, Behrman 1968, Askari and Cummings 1976).

9Two alternative "a priori" hypotheses were surveyed by Behrmanm
¥ Behrman 1968) . One is the extreme view which deples the existence of
an "economic man" in the traditional parts of the' third world so that
western economic theory is completely irrelevant. A variant of this .
view argues that, in addition to social and cultural inhibitions, insti-
tutional factors such as market imperfections and inadequate infra-
structure limit the ability of factors to reallocate in response to
price changes. A second hypothesis is that marketed supply and price
are inversely related because farmers have fixed monetary obligations
‘and are ill-fed and hence will sell only as much of any increase in
putput as is required to meet those obligations. This does not
necessarily imply an inverse relationship between total supply and price.

}oThis argument is but an'intersectoral appLica;iqn of .the
"demonstration effect", this is, the filtration of wants and desired o -

" consumption levels and patterns from the advanced to the traditional

‘dreas. . .

2

. ‘
. e N SR N - [ SWR. o
' ) e e e AR i e e e —
P "




The aspect of third world farm dgcision—making of {irterest here is -

whether farm supply responds positively and sdgnificantly to chénges in
the TOT. One must, of course, be careful not to conclude thgt because

there is positive résponsiveness of a single crop to changes in relative
crop prices, there will be necessarily a positive responsequ aggregate

11

. \
supply to changés in the TOT. It is quite possible that farmers "may

show some allqcativb rationality and yet be unable‘Fo increase (or de-
crease) their total output substantialyy LQ response to changes in their
terms of trade' (Krishma 1967, p. 513). Yet, within the framework of

a dualistic resource allocation model, we wﬁuld‘a priori expecf a éécliné
in aggregate agricultural output in response to policies which lead td a
. worsening of the TOT. A rise in the price of qufgctured goods relative

to the pffce‘of agricultural goods (or a decline in the'latter relative

to the former) would ceteris paribus tend to result in a transfer of

resources from the agricultural sector to the manufacturing sector and

, ’ .
hence. lead to a decline in agricultural output.12‘ This 1s, of course,

»

11We can state that aggregate ‘agricultural supply responds
positively if for any vector of crop outputs Q = (q., «.., q_ ),
aq,/d3TOT > 0, while qu/BTOT 20 for any i # j. In other wolds,
we would have a positive response at ldast at the marginfif,
in response to an lmprovement in the TOT, the output of one
crop rose while that of the other crops did not decliné.

. T .

lzIt may happen, of course, that as resources shift out of
the agricultural sector in response to a worsening of the TOT,
those remaining are applied more intensély'so that, as a con-
sequence, aggregate agricultural output actually increases.
This behaviour might reflect the desire among the remaining
resources to maintain the salle level of real income in terms
of purchasing power over manufactured goods. There 1s some
evidence of this in the case of Hungary and India. s
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‘imperfect subaticutability amongst inputs.

P Y

v ‘ ;

not intended to suggest that commodity price policies are solely respon-

"

sible\for the slow growth of agricultural output observed in nfany
develoPing countries, On the contrary, a host of other sectoral policies,
particulé;Ly those involviug the availability of complementary inputs, -

land. tenure and the supply and delivery of public and merit goods have

. undouh}edly played an equal iflnot more important role. Yet, given the

k)

., wealth of emplirical euidence supporting the uiew that the third world

farmer is in fact an "economic man", commodity price policies could not
‘ o
have been entirely unimportant.

The degree of responsiveness of aggregate agricultural output'to

v

changes in the TOT would éetefis paribus largely 'depend on éhe,inputh

;subetithtion posgibilities that exist in third world agriculture13 and

- ' - o ’if

on the extent of inelasticity in the supply of inputs. The input inelas-

- ticity of principal conce;;\is that of arable land. Since the other

-

inputs are not perfect substitutes for land, they suffer from uiminishing
returns which raise the average costs oﬁ production, and hencg lead. to a °
less than perfect elasuicity of'supply. If'the suppiy of land is inelaétia
in some absolute sense and the other inputs are very péor substitutes then -

aggregate aupply might approach perfect inelaétiqity.la However where §

A

13If for every crop no substitution was possible and if for any ome
input inelasticity was absolute, then we  could argue eventual complete
inelasticity of agricultural output with respect to the TOT. At the' -
other extreme, if all inputs are perfect substitutes,: then as long as .
one input is still in surplus, output would be unbounded with respect
to changes in TOT. Agricultural production generally allows some but

~

(laln densely Bettled agriculture with no scope for bringing new

land into cultivation, any increase output which might occur will -
generally be as a resuit of incweases in yield (output per acre) through

" such mediums as the "green revoldiion ..

— ...1,
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-.arable land is in surplus, as is the case in Colombia, it would be

A .
© »
. . .

]

reasonable to expect that prevailing commodity price policies would not

have left unaffected the extent of land cultivation and, ceteris paribus,

we would therefore anticipate aggregate agricultural supply to respond
positively to changes in the,TOT. However, given the nature of agri-

cultural production, we would expect that response to be relatively

’

n

inelastic.
To conclude the discussion to this point, it seems clear that the

set of trade policies required to ensure the viability of the import sub-
stitution industrialization has tended to reduce agriculgural output in
W ,

many third world countries below what it could have been if the agricul-

tural sector had been allowed to exchange at international prices rather

than at trade distorted prices.

1.3 AGRICULTURAL UNEMPLOYMENT - ;

[y

There exist’ inherent difficulties in analyzing rural unemployment in
deveioping countries which are not found elsewhere.16 There is, however,
éeneralvagreement that open unempioyment as such does not exist in rural

areas and what does exist is some form of disguised unemployment. The

two most important causes of this disguised unemployment appear to be the

M -

«lSEmpirical evidence appears to bear this out. Enormous inctreases - .
in the.exportable ougput of rice (Burma and Thalland), cocoa (Ghana and
Nigeria) and oil and oilseed (Nigeria) occurred aover the first half of .
the 20th century without any concurrent reductiom in the output’ of sub- . T .
sistence crops (Krishna 1967). ) - &

16Some of the unique difficulties encountered include a "weak' wage
system, the prevalence of self-employment and "unpaid family. labour”,

‘the family rather thanh the individual as the decision-maker and the

determination of individual income on the basis of social or cultural
criteria rather than on the basis of productivity (Sen- 1975).. »§§

iy
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existence of only a limited degree of substitution between factors suchl

‘?hat the number of man-hgurs which can be usefully employed per hectare

L3

of land is limited and the fact that‘the'pattefn of aéticultural ohtput

. 18 highly seasonal (Robinson 1969).017 /‘ . !

Much of the theoretical discussion in tﬂe literature on the subject
of disguised unemplbyment has been couched in terms of what is referredil§
to as the "surplus labour" problem (Sen 1966, 1968, 1975, Lewis 1954, , '
éuha 1969, Jorgenson 1961, l9§6, 1967, Reynolds 1965, 1969, Tur;haﬁhand
J;eger 1971, Berry and Soligo 1968, Stiglitz 1969 and Ranis and Fei 1961,
1966).. Surplus labour has generally come td mean a situatiqn in which
the withdrawal of workers would leave agricultural output' unchanged.

This assump:ion'of zero marginal produét of labouf was common in the
earlier dualistic models (Lewis 1954, Ranis and Fel 1961) but two of its
implications have éince been questioned. The first is whether the

surplus labour thesis implies irrational behaviour and the second is

whether such a situation could be observed empirically in .third world

s

,agriculture.ls

¢ -

17In the case of the former, a large supply of family workers would -
mean that under the usual work sharing arrangements, the average number
of hours worked by each might indicate disguised unemployment in terms :
of the "normal" work day (Robinson 1969), It is generally agreed,
however, that the flatter cause 1s probably the most widespread (Sen 1975,
Robinson 1969, Stoutjesdijk -1973, Jorgenson 1966 and others).

18The implication for irrational behaviour of the existence of zero
marginal productivity was first clarified by Sen (1966), (1968), and
elaborated upon by Stiglitz (1969), Berry and Soligo (1968), and Reynolds
(1969) . The implied assumption behind the surplus labour thesis is that
a departure of labour from the family farm would require those remaining
to increase their own personal effort. Otherwise output would decline.
It has been demonstrated that if the production function exHibits
diminishing marginal utility with respect to income, and if the work
disutility function exhibits increasing disutility with respect to work, .
any equilibrium solution must have a positive marginal product. .

/"
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.The empifica;'relevance of the surplus labour doctrine seems to have

been settléd against the idea of a zero marginal product of labour in the

agricultural sectors of developing céuntries. Empirical work undertaken

sk g &

by Stoutjesdijk (1973) od Peru, Hansen (1969) on Egypt, and Paglin (1965)

4 7

on India concludgd that surplus labour is virtually nonexistent or is no

" more than a relatively insigﬁificant part of the rural labour fotce;}? ,

!

! ]
The evidence is, of course, that at least at some parts of the year the
agricultural labour force is fully employed. waéver, whatever truth

might be contained in this statement, the fact remains that for the '

E3

greater part of the year, disguiseé unemp loyment is a significant obser-

-

vable phenomenon of third world agriculture..

. - t

Mbst of the empirical work on the potential for empkoyment genera-—

tion within the agricultural sector has been undertaken in conmnection
20

with the introduction of the "green revolution" in Asia. The reason

L]

19Reynolds (1966) argues cqrrectly that disguised unemployment
manifests itself in the high rates of internal migration, the fact that
many members of the labour force would no doubt accept additional work
at the prevailing wage, and the value of the marginal product of agri-
cultural labour is less than that of industrial labour. The approach
generally taken to measure disguised unemployment is to measure in
mandays the labour needed to produce the current level of agricultural
output and compare it with the available mandays. See Jorgenson (1966) .
Using this method, studies undertaken in West Bengal and Kofea con-
cluded that the effective employment rate was about 60 to 65 percent
(Robinson 1969), while a study-of Peruvian Agriculture indicdted an
employment rate of 46 percent (if a manyear is assumed to 250 mandays)
and 57 percent (#f 200 mandays).

20The‘bﬁly study encountered in terms of changes in the output mix
only was with respect .to India (Hazari and Krishpamurty 1970). Using

“the 77 sector input-output table of India, they calculated the direct
.and ipdirect employment potential per unit of final demand for each

sector, disregarding their actual size. A ranking of this potential
indicated that of the top 30 sectors, 27 were agricultural and that An
what are generally considered to be the key induatrial sectors, employ1
ment generation was quite small.

P

P R AL L RV g



g

< e J—

e e ¥ e

° © ’ ‘.
. . »
LA . ' - .. B -
. .. ) .
) 0 . .'/ '
. L . ¢ \ . . "~
. \ P
. .
N il ' N ) :
~ Y ' . . 4 .
. X '\ | . . PR . .
. . N , . L
' —r
”

14

fo; thiq_empnasis stems from two characteristics of Ehe high yielding
seen varieties (HYV's). The fiigt is that they tend to affect the
production in a land-aygmenting, labour-ucilizing manner. Secondly they
tend to be highly diviéible and neutrel to scale.’ The beneficial effect
anticipated for the agricultutal'sectof's iabour absorption potential,

however largely emerges from the complementarity that exists between ’
w21 NN
labour and the other inputs of the ' green revolution” Empirical e

evidence on_eBe employment effects of the "green revolution" have by.

and large been favourable., Available studlies on ?diwan, Japan, Thailand,

" India and the Philippines suggest that the introduction of the HYV's

have led to significant increases in rural employment (Bruton 1974,
Mellor and Lele 1972, Shaw 1970, Rao 1974).22' . c o
The extent to which distortions in relative commodity prices can be

blamed for the failure of the agricultural sectors of many third‘world

" @
21The technology of the green revolution is such that the
increased yields per acre do not occur unless substantial amounts
of fertilizer are applied, improved weeding and cultivation practices
ane undertaken, pest and disease control activities are increased

' and more effort is directed to controlling essential -water supplies.
. In addition, the shorter cropping cycle for some varieties can

result in double cropping. The significance of all these is of
course that they aré all labour using activities.

22There is another aspect of the rural unemployment scene which ) y
has worried some writers in the field (Johnston 1970, -Falcon 1970, )
Bruton 1974, Johnston and Cowie 1969, Gotsch 1973, and Rao 1974).
This is the premature tractor mechanization which hag accompanied the
rise in farm incomes where the HYV's have been introduced, especially
in India and Pakistan. It is generally agreed that the impetus
originates from distorted factor prices and overvalued exchange rates
which reduce the cost of tractors below their opportunity cost. The
discrepancy between the private and socfal productivity of inveatment ‘
in tractor mechanization is particularly acute in third world agricul~ ’
ture because those workers displaced by. mechanization\usually cannot
find alternative employmént opportunities. .

e,

b
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countries to generate more productive employment than is generally the

case is difficult to assess; ASSuming that the marginal product of

L 3
1abour is positive, we would, of course, a priori expect that' a worsen-

\\.‘ 7
ing of the TOT faced by agrichlture would tend to reduce employment

opportunities through its impact dh aggregate agriculturalfoutpmt. oThe

ultimate effect on employment,
‘ , 4 M )

.ence to the social, institutional, and economic environment in which

agricultural production occurs. A hint of this can be found in footnote
. s \ DI o
22. In addition, land tenure patterns, differing abilities of farmers

to alter employment coupled with significant differences in -technologies

3

employed in the cultivation of the various crops, 23 and traditionhl'

r
soclally-accepted employment customs may all prevent employment fr3m

cﬁhnging significantly in response to changes in the TOT Nonetheless,

.

it still might be u#@ful to estimate the "potential" loss in employment
) B ., i
opportunities as a conseqyence of TOT distortions, assuming the absence

of any social, institutional, or economic constraint.

1.4 INCOME DISTRIBUTION

"If one single characteristic common to the agricultural sectors of
virtually all developing countries can be isolated it would be the low
income levels of the vast ‘majority- of- those whose livelihood is derived

from agricultural and rural‘aetivitiesh_ The reaponsibility for much of

&

‘

3For .examgle, if the greatest impact ‘on agricuitural cutput due
to changes in ;he“TbT occurs'with the highly. mechanized, capital-using
Crops, the'effects on employment might be minimal. Even the evidence
from Colombia tends to indicate that the effects- that trade liberali-
zation has had on rural employment are not_particularly significant
(Nelson, Schultz and Slighton 1971 and Diaz—ﬂle}a\\ro 1976) .

-1

I

however, cannot be examined withoutﬁreferf'
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" {
~this poverty c?an ultimately be traced to decades of neglect reflected in,

: i s . L t
. there is increasing evidence that the distributionalf_i,mpact of growth

E g S o ‘ 16

.

»

among other factors, those policies which maintair;miﬁ prices of agri-

1 . v

cultural goods low relative to the prices of‘ﬁ{anﬁfactured products.

- -

oA .
Moreover, the poverty éxisting in the agricultural sectors of most of

~

\‘1
. " ! i \
the third world is not only absolute but it 1is also a relative poverty//,
and there seems to be little doubt that import substitution and_/the/ﬁt

{

of policies tha—t'accompanied it have helped' to magni/fy, m@téal
) //' . t o

income differenees, ° 3 P e

Lately dévelopment specialists including the World Baﬁk and. the ILO
A .

have come to recognize that a' fundamental problem in developing countries
" ’ - & H

is poverty and.in'come inecl;‘ualit:y .and that the objective of maximizing.
aggregate growth alone often fails to consider explicitly distributional
consequences (Edwards 1974, Jarvis 1974, Paukert 1973, Ch.e;\‘éry et al 1974,
Fishlow 193é;\3touéjesd1jk 1943, Jain 1974,lStewart 1974,'Morawe:z’1g74.

‘Tokman 1975). The dualigjt:ic nature of most developing «countries often

makes the maldistribution of the benefits lof growth obvious.. ; f&lqhough

1

r

policies may have been less unequal than originaliy thought and that all

major economic groups may have shared‘ some extent in the fruits of
- ’J

. r .y
growth, it is sStill apparent that those who have benefitted the most arg \
the industrial entrepreneurs, civil servants, 'foreigners‘ and the indus-
trial workers while those who have ‘failed to reap their fair share are

largely confined to the rurel agricultural, gector. - In fact, available

) . '
-
3 - -

T

24Among\ the other factors ehpecia}l‘y éogtributing to poverty and
the disparities in incomes in developing countries are the lack of ,
productive employment opportunities, the excessive concentration of
wealth, and the enormous differences in regional and sectoral labour
productivity. These are in addition to the usual factors such as the
extent of’aupply and distribution of public and merit goods, the
direction and size of ‘transfer payments and the extent of progressivity
‘and of the opportunity for tax evasion and avoidance in the tax system.
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. £ »cross—count};y/evidence indicates that in all of the developing world, .o \

- . the mean income in: urban centres exceeds that in rural or agricul‘\hsi
N ‘ Lo t

v 2 R areas while 'in many countries (especia.lly in L_atin America)' the '.'gross"
-: - ‘ o w ' . Gz ~ ,, . , ’ ’ “- N )
- -
VA . .
" A : While wewmig'ht not ‘be unduly compromised in concluding that distor-

N 4 .0

o tions in relative sectoral commodity prices have contributed to poverty *'

A -
- ‘ A

RN inr the agrieultural sector and tp an imbalance in average sectoral incomes,
. -~ \
o , it would be dangerous to conclﬁﬂe that these saue distortions hlave had a
,:, +  deleterious effect on the size dﬁ ribution of national income. In fact, )

N " < there ’is considerahle' evidence, contained in World Bank Studies (See .. :

. [ . . Lo I4 .
. . .o, [

‘w World’Bank -197\4), that the size distriBution of ¥ncome in third world .
N GE 2

K . : - Moreover, there is no. way of’ stating priori .whether- the distril;htioné(

T -, of incomz wonld improve or worsen as a result of export promotion poli\ﬂs

. ‘
r . L ’

- ! . ,or,‘ conversely, whether the distribution of income has worsened in those.

countries which pursued ~import substitution policies.26 Available evi-

a i . 3
- 4.'", dence seems to indicate that the distribution of income depends more on,
\ Riec )l
. factors such as the distribution of Wealth\, differences i%sectoral pro—
-y §D »

ductivitiée and® t\he political’ commiﬁlent to change. " Whatever redistri- .

| v ., bution has occurred “in the course of development of some countries, ) L/
. A M « ' .
. \ w7 - ’ . >
A . f ) - - -~ € ' R £
R T '2SIt should be hoted that’ When allowance is made for. the substantial

differences in the income generating characteristics of the urban and
rural’ dabour forces such as education and experience the urban-rumal -

o "\"2?"" . .» ' incomd differenrials in ‘most countries tends to be ‘consideragbly- smeller %\V‘
SN . , thdn the published "gross" differentialsf—"/‘ »
A .
> ‘ 26

There .is, of course, ,conaiderable ctoss-country evidence that the

‘. . » . size distribution of incqmg has not changed substantially in most third
. s world countries over the last couple of decades or so. In fact, there _
i ) "" - is evidence that in some. countries it has actually worsened (Fishlow oo
' - / 1972, Stoutjesdijk 1973, ILO 1970) Discussion of income distributiom .
N * in Colombis’ is found in Qhapter 2 and Chapter 10, - . 4

. N diffenencee are qnormous. : L . - - -

countries ‘is largely independent of the trade policy regime in. effect. ’ _."

4}
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including Coloﬁbi\ (Nelson, Schultz and Slighton 1971), it: has generally

.been from thle rich to the middle—class rather than to -the poor, although

~

there héye'been cases (e.g. Brazil in the 1979'8)'where?the share of the
\ . . )

e
»

. bottom.dec le or so has’ increased '.< L L
. . A~ . . . : k .

s, To some extent, income inequalitiee have been accepted as a "tempor- .

3

ary" cost which must be borne if rapid growth is to be” achieved The-

of .

R\

justification for. this "cost" rests on two comﬁthy—accepted noﬂi

; o : \, .
-~ ~the deﬁelopment process. The first is‘that an unéhual income distr .

provides the incentive to ensure a high rate of flow of rural labour to ’
fill the newly created industrial jobs The sec%nd noti\h\is based on'a
A1
- re-worRing of the equity vs. efficiency problem in terms of assumed dif-

‘fering sectofel savings rates in developiug countries.27 It‘can\be arguad
»

) '—EEEE/éinQE/EEg/LUlk of the poor live in agricultut” areas and since\the

,///”////-poor have a‘higher marginalﬁgropensity to consume xhaﬁ the higher incooe

tion

[

SL':,

L4

earners who tend to reside in urban areas, a redistribution of income by \\\

turning, the TOT ‘in favour of the agricultural sector will adversely affect

future growth‘rates and hence the potential for future income redistri—

k4

* bution (Mellor 1967, Griffin 1974, Johnston l97D).28 .

o

-

1.5 MIGRATION AND OPEN URBAN UNEMPLOYMENT -

«

- It was clea;\?fom,the be jrning.that-the'develdﬁment of~the'modqtn’
. . - " N . .‘1 ; “‘ -'—'_ . ) N ) - R

industrial sector in most develdping.countries would ptogress at a pace’

L L. . I Lo
. S ) R o . _. - - ) . T . //

7Although most of the discussion in th7 literature -on differing
savings behaviour is couched in "functional' iterms (Stewart and Streeten’
! ) 1971, Morawefi 1974, Galenson and Leibenstein 1955, Solow 1970, Sen- 1975

e Encarnacion 1974, Dasgupta, Marglin and Sen l972 and Chenety 1972), it
can be ‘easily te-vorked in inter—aectoral tetms 0 R
. } CT ‘
. 28Moreover, within the modern industrial aector, depxesoed food
prices by partly taking pressure. off wage demands by the industrial- -
. .-labour force ensures higher profits for entrepreneurs and perhaps a
. " . higher level of savings and future output. ) S LT
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~modern sectors! ability to absorb them.

of

. tion commomn to the industrialized world many developing countries have

,\\“A T ‘ .
o 19
whicﬂ‘woul%’be insufficient to absorb all those who would‘ﬁéve liked to
find employment in that sector and thfre wag iittle evidencé thqt the
situation g?uld improvefsignificantly over the coming decades. Theré is
no doubt that it is the severity and the pervasiveness of the open urban
u;employmené problem which led to the concern shown in £he @evelopment
literature jin recent years. With very few exceptions“the‘literature'on
third world 1abour.market§ has‘largely directed its attention to' a demand—
siae analysis of the causes and the possible cures of the urban unemploy-
ment, problem (Eckaus 1955..Ranis 1971, 1973, Morawetz i974, Hawrylyshyn

1975a, 1975b, Bruton 1974, Reymolds 1965, Harris and Todaro 1969, Stewart’

1972, 1974, Hughes 1973, Currie 1971, Pack and Todaro 1969, Lefeber 1968;

"Healey 1972 and Turnham ahd\Jaeger 1971).29 However, the major' cause of

¢

the urban unemployment problem may be the result of supply factors, spe- -

cifically the rapid rates of population growth, the ‘lack of demographic,
: ' . )
political or economic checks on rural-urban migration and the high reser-
N
vation wages found in many countries. In most developing countries the

number of migrants arriving from surrounding rural areas in search of

N\

‘high wage jobs in the industrial gection’hés been far in excess of the

30

v

29Tﬁe idhbiliﬁy of the industrial sector td/ﬁhggrb more labour stems

from the rapid strides in labour productivity which have occurred as im-
port substitution proceeds. These increases in output per worker. arise

" out of the capital intensive, labour-saving nature of the newly formed '

industrial sector., It is argued that there exist three main factors which
encourage entrepreneurs to choose technologies inconsistent with relative
factor endowment: -1) distortions which make the price of capital low
relative to the prices of labour; 2) technological limits to factor sub~
titutipn possibilities and; 3) subjective blases exist among decision-
zikgz? for capital-intensive technologies or for goods produced with

capital-intensive processes.
y .

attempting to emulate the array\of progressive labour legisla-

enacted legislation which favour a small minori of the labour force, the
urban industrial worker, who receive a return greatly in excess of their
shadow wage., . , .




It is generally agreed that the income differentials which exist

i

"'between the average urban industrial worker and the average farmer or

rufal worker aqﬁ*as a magner to the rurél population and are largely
;esponsible for’%he existence of large Pools of unemployed in the main
urban centres. However, given the enormous excess supply,'the typical
new migrant faces t@e distinctﬂposs;bility of not finding a job and,
according to two models, (Todaro 1971 and Harris and Todaro 1970) upbén
labour supply is a funétion nQ{ only qf income differentials but also of

the "probability" of finding employment in the modern sector. Todaro's .

.modgl uses a permanént income approach to show that the migration will

occur if the discounted present value of the stream of "expected" future

income ﬁésulting from urban employment exceeds that if the {ndividual

- )

stayed in the countryside.31 Given a constant rate of new job openings

equai to the rate of increase of non-agricultural output minus the

(2]

rate of increase of output per worker, then an important policy conclu-

)
sion which follows from the model is that any attempt to increase

industrial output and hence employment opportunities without at the same
. . * 9

a ‘ .
time lowering real income differences between the urban and rural sectors

raises expectations about the probability of finding a job and henée

increases the rate of migration and, as a result,  the supply of labour.
’ : s ’
To the extent that distortions in the TOT arising out of the import

substitution process may have contributed to the gap between the income

%

-3lSince Yexpected" real future.income depends on the pxopability

of finding a job, Todaro assumed for the purposes of the model that
there is a random selection from the pool of urban unemployed and that
the probability of any one new migrant being selected is equal to the
ratio of new employment opportunities to the numbers awaiting employment
in the modern sector. .The level of urban unemployment therefore tends
to act as an equilibtating force. -

-

4
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of the typical rural worker or farmer and that ¢f the average industrial

worker, they may have ailso had anﬁéf%ect on ‘the levgl of migration and

hence bn urban uné;bloyment.

Another possible reason_why the modern industrialized sector. has
"'a o¥ LB

failed td make a sufficient contribution to the urban unemployment
problem emerpes from the effect adverse TOT may have had on agricultural
incomes and hence on a large segment of the potential domestic market for

ﬁhe output of the‘industfial sector.32 The genesis of the renewed °

‘awareness in the literature of the possibility than an effective demand

, constraint might in fact exist after all coincided with -the recognition

that in many countries excess industrial capacity has become a common

-fegture (Bruton 1974, Healey 1972, Hawrylyshyn 1975a, Jarvis 1974,

Morawetz 1974, Winston 1974 and Little, Scitovsky and Scott 1970).33

Although the evidence does demonstrate quite widespread under-utilization
, ) : ‘ .
of capital, it does not necessarily follow of course that all observed

-

]

32 The importance of the role of the agricultural sector in fostering
non-agricultural development has for a long time been recognized among
the "agricultural” economists (Johnston 1970, Johnston and Kilby 1974,
Johnston and Cowie 1969, Hughea 1973, Mellor and Lele 1972, Hayama and
Ruttan 1971 and Dubey 1963) These writers have emphasized the need
to increase farm cash income in order to provide a market -for manufac-
tured inputs and consumer goods, Low agricultural incomes' may have had:
two additional conséquences. First the lack of demand may have reduced

"the industrial sector's ability to take advantage of scale economies.

Secondly, the low output of consumer-goods may have acted as a
disincentive to expanding agricultural output and hence farm incomes.

33The neglect of-the effective demand constraint can be traced -
back to the belief that Keynesian analysis is inappropriate to the
unewp loyment problems of developing countries (Rao 1952). Due to
inherent aggregate supply inelasticities .Keynesian deficit financ ng,
it {8 argued, would lead to inflation or balance of payments prob ems
or both rather than to increases in output and employment.

TN
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instances of idle capital are due to lack of effective demand or whatever
. ' ’ ' . ~
idleness there is, it exists in a balanced form. In the first case the

excess capacity might be due to restrictions ofi'imports of intermediate

9\ - "

goods, or to a lack of 'complimentary inpdEs, or to anticipated increases

™ in demand (Morawetz 1974, Hawrylyshyn 1975a). In the second case,

\

constraints in the supply of basic energy requirements may prevent in-

creases in output and employment despite excess capacity in the energy-~ "o

' @ ' v
using industries (Stewart and Weeks "1973). -
{
1.6 MODELS OF DUALISTIC GROWTH

, In the literature, analysis of the impact of the TOT on the develop-

ke 4

ment process has tended to occur within the' framework of a two-sector

e ¢ S s s B 2 =

“"dualistic" growth model. Amongst the various growth models which
purport to explain economic development, dual models seem to reflect

best the development process in countries which have high population *

[

growth rates, high levels of disguised rural unemployment, clear-cut
distinctions between the Wifestyles and incomes of urban dwellers and

of farmers, a large part of the total population residing in rural areas

[which are involved in subsistence farming, and which have gener-

[ td

most of
ally attained only a relatively low level of economic dgvelopment
: ) reflected in a low level of industrial employment (Reynolds 1969).
. ‘ Moreover, dualistic.models avoid viewing the development process as

being constrained only by a lack of capital by also focusing on such

problems as relative prices, income distribution, mobilization of aérplus

h i b labour, and the supply of wage goods; factors which differentiate the
A ’ ° ’
A developed from the developing countries. . -
Dual models can be generally classified into two types; non-optimié—

i : . ing and optimizing. The former can be regarded as being of two.kinds;

4 ¢
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I

the "classical" mode; (Lewis 1954, Ranis and Fei‘i961) and tho "neo- -,
classical"_model (Jorgenson 1561, 1967).34 The cogmon assumptions of
the two types of non-optimizing models aré: 1) agricul tural output is

~ — . U
assumed to be a constant returns to scale function 6f agricuftural'labour

‘employment and a constant technological growth parameter with the agri-

cultural wage rate initially defined as the average product of labour,

2) indostrial output is assumed to depend on industrial labour employed

and the size of the capital stock, plus a parameter refiécting neutral

technalogic§l change; constant returns to scale is also assumed,3S

3) savings 1s equal to the profits of the industrial sector (or the non-
"

agricultural sector in the real world) in its entirety; workers save

v

nothing, and 4) " the, econgmy is closed.

‘The neo—claSsical" model diffeg; from the "classical" model 1n that

the "classical" model regards the marginal product of agricultural-labour

to be zero or at least below income per worker in the early stages of the

4
©

. 3 . .
_development process, 6 whereas the "neo-classical' always assumes not only

a positive marginal product out one equal to remuneration. One implica-
tion of this is. that with the "classical' model, the industrial sector,

. R w
at least initially, is able to obtain all the labour it wants from the

’ . ¢

«

34Although these writers were first to express formally the concept

" of dualistic growth, their work has since been extended as well as been )

subject to a [great deal of discussion in the literature (Mellor 1967,
1974, Hayami and Ruttan 1971, Johnston 1970, Ranis and Fei 1966, 1975
Guha 1969, Sandee 1969 and Jorgenson 1966).

35Employmgnt in the industrial sector 1is defermined from the pfofit

‘maximizing first order conditions with respect ‘to industrial labour. The

usual assumptions abour first and second partial derivatives hold.

36This in effect says that there exists a maximum level of agricul~
tural employment beyond which the marginal product of labour is zero or
less than income per worker and that maximum is less c‘ne the total C
agricultural labour force available. ' .
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agricultural sector at a fixed wage approximating the average product of

[]
agricultural labour with no.concurrent drop in agricultural output or at

least a drop which is less than the wage rate while in the "neo-classical"
£ .
approach any withdrawal of labour entails a sacrifice of agricultural

output .equal to the wage rate. Moreover, the TOT in the "classical' model

are assumed fixed and exogenously determihed, while in the '"neo-classical"

-~

model, neither thé TOT norvthe'industrial real wage rate are fixed but are
endogeneous to the system and'depend .on relative demands and suppiies.
Thése,models esgentially focus on thelprocess of labohr realiocation
arising out of capital accumulation and growth in the industrial sector;
Despite travelling slightly different paths, both types of models argive
. .

at «the conclusion that the process of industrialization can be hindered
ayd eventually stopped if Lhe agricultural sector, the supplier df the
principél wage—good,'ié neglected. To prevent this from occurring in a
closed economy with alfixed amount of arable land, a sufficient condytion
in the "classical" model is a positive value of'the agricultural technol-
ogy parameter sufficient to7offset the.aecline in output due to the‘

' ' T ' 3 |
-« withdrawal qf labour,from ghe agricultural secdtor.

The. literature has been cr#}ical of the assumptions and method?logy"
employed in such modej}s. Explféit criticisms include the neglect‘of the
distinct possibiliz; thai the agricultu;al sector might have ; positiQe
income elasticity for its own outputc (Guha 1969); the failure té takew\
into consideration ;hé impact of differing intetséctoral demand elastici-
ties (Mellor 1574); the fact that t;CechnologicalgéhAnge in third °

Y

world agriculture is of a land-augmenting Eype and not neutral (Mellor

v

" "3'In the "neo-classical® model.a sufficient condition for a viable

industrialization strategy is the emergence of a sustained agricultural
surplus.

Ay
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1967);" the assumpiion bf 4 closed economy (Mellor 1974); and the failure

to' underpin their models with an analysis of microeconomic processes T

and behaviour (Hayami and Ruttan 971, p. 25)." N -

There has been only one publighed ?ork (Stern 1972) ‘which views \f
dualistic ;rowth as a b;pblem in optimal‘control ané which 18 concerned
with the cdmpupa&ion of optimal time paths.38 ‘Stern's problem 1§lto
“control thé level of emﬁloyment and investment so as tq'maximize a

discounted weighted ayerﬁge of per capita advanced sector.and traditional

r

13

on consumption ‘and population growth. It is assumed that the tradjtionmal

sector does not save. Four sets of canonical differential equations’ in

per-capita capital (k) and the shadow price of investment (@) are

derived corresponding to fpur regions which Stern isolates in (k,®) spacé'*

according to whether the shadow prices.of consumﬁtion and empioyieﬂt are
positive or zero, ch?t ié, whether‘the constrainta arelbinding or mot.
Setting the canonicals equal to zero, Stern then describes several
optﬁﬁhm paths of deteloment through the various regions, each path' "- ,‘ oo

depending on the initial value of k and on whether savings is sub-optimal v

or not.
In an att%mpt to overcome some of.thé shortcomings of the . : o . . :
N

s ~ . o

'7)380ptima1 control techniques have not been commonly used in_ ‘
development economies. Exceptions, in addition to Stern (1972), are ¢ o
Dixit (1968), Dixit (1971), Newbery (1974) and Dixit and Stern (1974). . _
The Dixit (1968) paper is alpo concerned with detailed computation of I C
‘optimal time paths but for a one-sector, labour-surplus econofly rather <o
than for a dual economy. This means that the while Dixit employs '
"J.ewisian" assumption, he abstracts from the dual nature of the Lewis ' - |
model and, as a result, fails to say much about the traditional or

subsistence or agricultural sector., The Stern.(1972) paper largely:
arose out of Dixit's failure in this respect.
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Dixit—Stgrnftype models,39 further work has been undertaken (Dixit 1971,

)

Newbery l974,,ﬁixit and Stern 1974) which focuses on the role of the TOT
. ’ and the various demand and s;pply functions within a general equilibrium{
framewp;k. This required an assumption of savings sub-optimality which
was. incorporated by assuming an,K exogenously given premium on invesgment.
These writers are primarily concerned with the impact on industrial wages
and the TOT of intefsectoral labour flows and with the optimal emplo;ment
of labour. They assumed a two-sectoral short-run general equilibrivum
model inco}porating sectoral'deménd anq output functions and that all
profits ;re saved and all }abour income is consumed.
: ) Dixit (1971) initially gzgumes a closed economy and demonstrates
- . that internal migration tq_the industrial sector tends to push up both
'1hdustrial wages and the TOT. Dixitlsben explores.the ad valorenm ;éx
I‘ - or ;;Ssidy ra?e required to ensure the optimum-employment of‘industrial

labour, that is, that optimal rate which ensures equality,between‘tyb

shadow wage and the market wage and finds that the size of tﬁe tax/

subsidy raté depeﬂds on the existence of savings(sub—optimality‘and a,

po§itively:sloé%9 supply of labour curve. Moreover, a sensitivity
analysdis indicates that tﬂe kex paraﬁ;fgis account;:; for divergences

* are the price and!inébme elasticities of demand and not on whether
surplus labour in agriog}ture existg or not.

4 Dixit briefly extends his analysis to an open ‘economy in which trade

\ . \' .

)
'

! L 39The,shortcomings arise out of the, restrictions needed on the
‘ ' model in order to undertake detailed computations of optimal time
"paths. In effect these models ignore the role of agricultural
development and the TOT, particularly the latter's impact on the
various sectoral demand and supply functions. This is a rather
‘severe limitation in the context of the purpose of this study.
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occurs at a fixed ratio of sector international prices, and examine

" (tariff) 1s zero since we would want to obtain food from the cheabest

infinite shadow price of investment) is assumed. Using the same data

27

the causes of divergences in the TOT and the international sectoral TOT.

. He finds”that if there is no savings sub-optimality, the optimal tax

. source. On the other hand, 1f savings is sub—pptimal, a subsidy on food

i@gorts would be called for if at the optimum TOT,ﬂthe domestic and
e A B . .
international price ratios are to be equal. Approximately the same cofi-

clusion is reached for the optimal tax/subsidy rate on industrial emplqy-

ment in an open economy as was reached in a closed economy.

Newbery (1974) extqggf Dixit's open economy model to test its ‘R\

implications when conéumption is measured in world prices rather than in

domestic prices and when an objective of investment maximization (an

. { ’
Dixit employed in his sensitivity analysis, Newbery finds that the adjust-

ment in the tax/subsidy rate required when the industrial labour force is
i

B small (20 percent of:thé total labour force) is 14 percent when consump-

~

. . ) .
tion is measured in world prices and’ 185 percent when consumption is
ﬁgasured in domestic pfices.40

~While these short-run.general equilibrium models shed light on.the

consequencés for the shadow wage and the TOT of different assumptions °

3

4OThe principal reason for this difference is that the social cost

" of industrial employment when expressed in foregone foreign exchange

(lost exports of food due to the optimal tax on food exports) is signi-
ficantly greater than labour's market price. Concurrently with Newbery's “/
work, Dixit and Stern (Dixit aihd Stern 1974) extended Newbery's assump-

tion of investment maximization. The authors were particularly concerned

with the possihi of misinterpretation of Newbery's sensitivity

analysis result to th effect that since the optimal shadow wage and ' .
the market wage express in world prices lie close together, the latter

«can act as a proxy for the former. . ;
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"

' .made abouflkey”parameters, they were largely a theoretical exercise

whose relevance in an empirical context is limited by the immeasurability
of sogifof the parameters and the! assumption of a short-run sityation,

' QL
Moreover the fact .that the TOT are viewed as entirely endogeneous contra-

a L
A

dicts soﬁewhdt the realities of third world economies and the underlying

S

assumption of this study.

- 4

In this Cﬁapter, we have been content to explore that part of the
. [}
development literature which focuses on the interactions that occur
between agriculture and mahufacturing as development proceeds. In doing

this, we have fodpdfsome evidence ‘that the trade restricting policies

.needed for industrialization to take hold, by-distorting the prices

farmers receive for their output relative, to what they pay for manufac-
tured goods, may have had deleterious effects on tlie agricultural sectors
of many third world countries. In muech of the literature of the 1960's

and early 1970's, there was a misleading tendency to blame much, if not

all, of the failures in third w6rld development, §ﬁbh as continued

poverty, agricultural stagnation, rural unemployment, etc., on the trade
LY

'regime most countries chose to, follow, that is, import substitution.

!

P

However, as more evidence became available (well-documenteJ‘in tﬁe studies
of t‘; NBER and the OECD) it became clear that mahy_of these failures’
were the result of a widé range of fgctors. only one of which was the
choice of trade regime. ‘Nonetheless, there appears to be sufficient
;viQeﬂce in-the.liﬁetéthe surveyed in this Chaﬁter that to Qiscount

entirely the effects on agriculture of trade policies, and their con-

sequences for relative agricultural an:granufacturing prices, would be

equally misleading. Our task is to atgmpt to quantify some of these

effecté.
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COMMODITY PRICE DISTORTIONS IN THE COLOMBIAN ECONOMY
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2.1 mgnonucnou

= Thl\\ngpter is principally concerned with the extent of : .
. . o _— - .
commodity price distortions in the Colombian econqmy. However, 'in '

\\
~

- . 'y | ‘
the”coursé of examining\tgese; we shall also hriefly look -at the
‘sectoral structure of economic 5ct1vity as well as review the trade

f.and other policies which have in part led to ‘the gap betwaen } ' BN 3

domestic and world commodity prices. We may begin with a global

' . ‘ !
’picture,of the structure of output of the Colombian economy., 4‘,
. , .. ' . ‘
TABLE 2,1 - ‘ >
THE RELATIVE IMPORTANCE OF THE : © S
, MAJOR SECTORS OF THE COLOMBIAN ., : o
. ECONOMY‘ EXPRESSED AS A RATIO
© - OF VALUE ADDED TO GDP IN FACH .
SECTOR IN CONSTANT PRICES,; 1945-1975 ’ .
. YEAR MANUFACTURING AGRICULTURE OTHER SECTORS y
- ‘ -
1945 097 456 | 447
" 1950 139 - TTUROLT 460 S .
1955 151 .355 494 oo oS
27 1960 1657 346 489 S
© 1965 A74 "~ 314 512 o Lo .
/1970 v 82 - TTl291 .528 e
J et s NS .533 - e
//' ’ Source:' The Colombian National Accounts \\\\\\\\\\\ o A
/ - The trends in the relative contributions to national out) of ”'f"

/.
. manufacturing and agriculture 1n Colombia are consistent with what

Y

has been.observed ﬁistorically\{n the now developed countries, that

K is, a‘decline :&\:Eijgg:::\of agriculture. and an,increase ‘in the ' e j
- - N . . ' A B I . 3

: | o
share of industry. Wlthin the manufacturing and;agricultural

-~

\‘r‘
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-
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e between 1950 and 1975.

0_\ N ~. N #

. sectors,‘zwo‘trehds are wornzﬂyotiﬁg\ag this point.: *The first is

the increase in-the contribution of modern\op\factony manufacturin

relative to that-of traditional or eottage-shop mahufacturing.

. X, . —
. ratio of factory manufacturing value added to total/fggyﬁaeturing

¢ . N

s N !
value added has shown an almost coeflgggne/upﬁard tfend from about

.75 in 1950 to about .BZ;in*Iglg/ZBerry and Thoumi 1975)
//

L ii/igg,decii’e in the relative importance of coffee as a generator

.of"value added in the agricultural sector. o

. In the mext section, we shall examine the trade policies 4nd

the resulting distortiens‘xn cohmddity prices behind Ygic the
s
development of manufacturing in Colombia occurred// This shall be‘

’ followed with an examination of the trends in, the charactetisties

of, and the policies affeeting’Colombian.agriculture with’ emphasis

e

e

~—~;———~:'4“on*the extenf/fgfwhich the prices received?by farmers differ from

& 'Finally,”in the last two eecfions, we ehall discuss
briefly income distribu;lon'pafgerns apd éﬁe infernal é;grhtion |
) d;atortiona in commodity

world prices.,

-

prOﬁt:j in Colomb{; respectively. The

‘price

s

during the 1960' 8.

9
-t

2.2 TRADE POLICY AND PRICE DISTORTIONS IN COLOMBIAN MANUFACTURING!

[ i - - { B
’ Féctory manufacturing value added id~Colomb1a expressed in

’ coastant 1958 prices rose on .average by ‘about” 8 peércedt per annum
Howevet, as appaara typical of modern

rY ‘.,
. \

’ et Lot ’ R - "'

lThe discussion 1n this section largely pteﬂd fron Berry and
Thoumi (1977), Diaz-Alejandro (1976), World Bank "(1972), Nelsonm,'
schulcz and Slighton (1971), De Helo (1975), and the ILO (1970)

¢
.
e

The second

- .
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estimated for purpoaesrof this B/K;y are those wﬁnch prevailed
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- \ s ~ mﬁugacturigg‘in much of the third world, employment in the factory
.. ! , ‘ ,mamxécturing sector grew more slowly b\}gt the same period at aboutr &%
) Vo i i ' . ,ﬂ‘-‘ ‘ .o . Bl
‘ . . Low ' . o~
s * , percent annually. This réflects a more than 3 percent aver‘age‘atanual
o0 . - ' ‘.
. ) ' ‘ 'increase in labour productivity gver the period. " As a proportion of
: t ' Colombia's} labour force, employment in manufacturing has remained rela-’
a 1 o tively conatant pince 1950 at about 14 percent} although as a proportion .
] .o ’ . Ty . N v ) . J
4 - ?f, the total non-agricultural labour force, it has tended downward over- ° ] '
time as @ result of ‘rapidly incredsing employment opportunities in the
. service sector. In terms of empldymenr,‘v‘in factory. manufacturing. as a -
: proportion of the total labour force, it has risen gradually to about A .
; R . N q ¢ . ) R
. , i . . N
: . 2 .6 percent in 1975, ' .
S . d : - , s “
H - A , N N . ’
} PR * > The Colombian. market for manufactured goods as of 1967 was except
: R N : . . -
oo ‘ - @, . for capital goods, lzﬁrgely met by domestic production. Domestic \z
L production of consumer durables, inte’ﬁngdiate goods, and "other" - .
o -4 - . . & . . ) P, ~ :
)2 ) manufactured goods accounted for about 85 percent of their respective . 4 T
' “ . " . ' 2 z -
. markets, the balance being j.mported.2 Only 2. percent -of the market ' \Q
» “ : N -» : "
. o . L . :
! for consumer non-durables was met- by imports while, on the other
i ° . . ‘ * ' ‘. i oo
. i{ - ‘hand, ;70 percent of capital goods' requirements were imported. :
‘ e , By most standards, €olombia's domestic market is small with a per RS ‘ . N
k" o bt ’ N P ! ‘4 .
o . . N )
\ : - capita domestic consumption of manufactured goods of about U.S.
B S -: A3 : . s . - . : . ) ! 2 .
. .. $140 in 1969. “An inadequate domestic market is rgflected in high i
. : -y > ) : , B ‘ '
. ', - . .‘, . J“ ' . ’ . ' ! - i
’ ’ n’ 2 e ¢. ' ) . . ) ’ . i . -
R . X In fact, most of the increase in totél manufjjcturing output K
¢ kS between 1953 and 1968 was generated by consumer durable and . ' “\
& ~*  intermeddiate goods' production (46 and 40 percent, respectively). . //,

; D . The remaining 14 percent stemmed from comsumer non-durable and : )
' ) " capitdl goods' produgtion, These W R

- . , output growth are. not indfcativé of their respective average ' oo ot
) iR . " growth rates-because of the large variation in their relative ' . :
isportance in '1953. o SR 4 o | -
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ﬁ_«_;,l'zro'ductiqn costs &or thoge- manufacturing sectors which are subject

S

to‘scale economiee and in a’ 1ack of competition amt)ngst ,domestic .

producers. Because of a heavier ‘reliance on direct taxes, business

-

' tamt‘inn in Colombia tends to.be ‘soniewlfat more. brogressive than i8 |

ueually the case in Latin American cmml:‘riee.‘:i <0 ;

- . N -

'I'he era of price controls on Colombian manufacturing is 'largely
Such controls were implemented for the firet time in 1961 and

§
* reached a peak in 1965 when they covered about 35 percent of all
economic activity. Since th‘en-price controgls have either been

| B
4 « » A

- a

OVel’.‘ .

-

eliminated or reduced 8o that now'only certain' commodities which

-

enter heavily into the cost of living index remain under control. 4.

’ ‘Generally speaking, the development: of manufacturing activities

o

in Colombia since the end of the war has been pursued much as it
L

-«

haa‘ been in other Latin American comtries with the emphasis' beiug .
. placed on “those manufacturing sectors where the greatest potential °
\’ SN

for import substitution existed. Import substitution as’ an

W
§ industrialization strategy was given particular impetus during the.

3

. - ' - A [
. late 1940's and again in the late 1950's,by the economy's increasing °

N
P . 4

- LI - (/

* ah

3Income tax rates levied on corporatione range from 12 percent®
. _ to 36 percent while those levied on limited ligbilicy compani@a
vary from 4 percent to 12 percent. Since in many cases, there’ is
no significant difference between the sif}of corporations and the .
.8lze of limited liability companies, existing tax rate discriminate .
unduly fﬁgynet’the corporation. Income tax rates on: partnershigs
/ranse rom 3 to 6 bercent. , e e . T

a T
s E » o -

Quasi ntrols continue to exist on a number ‘of basic o,
joducts produced under nonopolistic conditions. Firms are -

quired to give notice of one' nonth of any plafined price increase.
‘l'hia allows time for the Prige Control .Agency to decidebwhether

to restore controlh or not,jr /to negotiate a lower price increase.

- . >
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vulnerability to events in the foreign sector represented mainly by

a declining coffee terms of trade.5 The relative success of

] Colombia's import substitution policies has been summarized

succinctly by Berry ehd Thoumi, "Overall, post-war IS was clearly ~
neither 80 successful as to 1ead to a high sustained growth rate
nor so unsuccéssful as‘to create stagnagion" (Berry and Thoumi 1977,
p. 96). oy

-

Thé key trade policy-bghind which import substitution was

* . pursued involved the control of importg. The principel'instruqents

employed to control imports were tariffs, ‘W system of quantitative
. - o
controls, a system of prior import deposits, and exchange rate

\

controls. The Colombian tariff structure has classified iﬁportables

into one of three groups: a free list' under which importe arelf

controlled only by the tariff height and,the nominal exchange rate,."

a prior license list through which most of the quantitative restric-

o ! .

tions weri applied;,and a prohibiCed import list. The proportion
of goods subject to pridr licensing has tended to vary widely from
year to yeéar. There variations were largely a response to current

[N \ " .
or projected balance of payments difficulties so that in "good"

years the share of imports {equiring-prior imﬁort licenses were

[N

v . - ° AN

] SThis is reflected in the successive tariff revisions and
reforms which have occurred since 1950 when new tariffs were adopted.
The new 1950 tariffs were less uniform than had previously been the

. case with higher rates being levied on final goods. Moreover, it

"was in 1950 that the prohibited list was introduceéd. The 1959
tariff- revision reinforced the import sybstitution strategy as

- 'did the tariff reforﬁ in 1962 _at which time tariffs on intermediate
goods notr already’ domeatically produced were lowered and those on
fipel go de raised.
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generally under 40 percentqgf total import value whereas in years in

34

LS

which the balance of payménts qgs‘iu difficulty it could exceed 90 ‘

percent, as it did in 1967 (Diaz-Alejandro 1976).

Begipning in about 1967, Colombia started on the long road to

trade liberalization. By 1971 significant across the board tariff

reductions had occurred as well as a loosening up of quantitative

restrictions and exchange controls. As a result of an improving balance

of payments situation_coupled with domestic inflationary

P

X

pressures,

further liberalization occurred between 1972 and 1974. A bompprison of

nominal ad valorem duty rates for the years 1962, 1971 and 1973 for

.

selected commodity groupings (involving an overall sample of 125
N : d

important commodities) imported from non-LAFTA sources is.contai?ed in

.

the following table (standard deviations are given in brackets):

-y
. )TABLE 2.2

v

“COLOMBIAN DUTIES ON SELECTED COMMODITY GROUPINGS
IMPORTED FROM NON-EXEMPT AND NON-LAFTA SOURCES®

a

IMPORTED. .COMMODITY AD VALOREM DUTIES (PERCENT)
GROUPING 1962 1971 1973

‘Unprocessed foodstuffs 185 (217) 53 (29) 53 (29)
Processed foodstuffs 341 (326) 91 (S51) 90 (53)
Consumer durables 108 (31) 80 (26) 74 (40)
Other consumer durables 163 (145) 87 (66) 87 (66)
Industrial materials 35 (32) 19 (16) 18 (12)
gCapital. goods 19 (15) - 26 (16) 31 (21).
Source: Diaz-Alejandro (1976), Table 4-4, pp. 107-108
- . . o

6 & N

Colombia, as a membel! of the Andean Common Market has agreed

to adopt the Andean Common External Tariff by 1980. 'As of 1975,
.Colombia adjusted its tariffs to bring them dn line with Andean

Minimum Common Exterpal Tariff. This required only minimal adjustiny
*ment since the agread common external rates were not too much

different from Colombia's existing tariff rast.,

R . | .
. > ‘.
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Two observations consistent with liberalization trends since
I'4

1967 should be noted 1n the table. The first is the downward move-

L4
.

ment in the rates of duty between 1962 and 1973, the only exception

being capital goods whose rates have been raised in recent Years.

Secondly, the level of tariff dispersion measured by the standard
devigﬁiéns has tended to decline. , Aé‘pight be expected, the nominal

duties on final goods excegd those on ihtermediate and égpital goods :
by a signifiéant margin. The average ?ffective rate of protection

produced by these nominal rates (including the opportunity cost of -’

-

. prior, deposits) was 35 percent 1973, d8 calculated by the borden

‘method (Diaz-Alejandro 1976). However, this apparently low rate “

-~
n

disguises the fact that sthe level of dispersion tends togbe consider-

* ably higher than i& the case of the nominal ra5e8.7

]
Further trade restrictions are embodied in a system of prior

import deposits.# Under this system begun in 1951, an importer is

license. The percentage required varies with the level of domest)c

_production of the commodity in question as well as with how_essential

[» 3
A
T"it is. and as a rule, unless exempt,t the required rate is eiqber 1,

~10, 30, 70 or 130 percent. The deposit 18 held until the goods have

cleared Colombiaﬁ\:ustoma (on average about six moaths after the
) ‘ :
)

deposit was made) and during that time it earns no interest, is

[N

13 -
7Ef£ective rate of protection as calculated by the- Corden method
_ ranged from 668 percent on electrical apparatus ¢o -45 . percent on
coffee. Although substantial, the level of dispersion ag well as L
the averaée xate is not as large as that found in certain other

Latin Amer}can countries.

w
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eroded by inflation, and cannot be used as collateral in any other’
transaction. It has been est:imated that between 1960 and 1967 the
average ad valorem equivalence of the deposits was 11 percent | ?
(Diaz-Alejandro 1;76). ‘This has declined in more recent years to .
somewhere under 5 percent. ﬁy 1973, tbe prioy deposits had by and

. f

large been eliminated. , .

" ' ' Until recently, Colombia's foreign exchange policy centred on

L]

the use of a different nominal exchange rate for virtually every
: type of international transaction. .At‘ times, separate rates have ’
been applied to the earnings of coffee exporté, the earnings of - :

v other exports, transactions on the capital account, and on different

! ' categories of commédity imports. The set of trade repressing ™~ {
mechanisms and taxes resulted in 5 Bubqthntial‘gap between the
nominal and effective exchange rates. By 1971, h025yé%, Colombia’'s .

excha&ge rate poliéy had been consolidated and rat Bnalizhd into \ .
- @ : ?
one exchange rate for all foreign transactions, other than a special . '

’

aubsidized rate on certain "minor" exports.

;?f{ ‘ o Concurrent wizﬁrColombia ‘s move to reduce import restrictiona
i ‘ there- emerged the realization of the need to develop exports of

; "commodities other than chfee. To this end, a number of export

i _promotion policies which still continue to be in operation were

i
|

s 7 introduced in 1967.8 Dominant among the various export promotion

pblicies is a system of tax credit certificates (éAT's) worth on

.

| 8Actually the 1nitial steps on the road to export promotiog' .
,began in the late 50's and eagly 60's when export taxes (except )
on coffee) were removed and tax incentives to stimulate exports

o . were introduced for the first time. ' -
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average 15,perceﬂt of the to export value g}yen to exporters at
the time thfi;«ﬁoreign exchange earnings are surrendered, Other-
exﬁort promotion policies iﬁclude,dtawback and similar.arrangemenQB
(the Vallejo Plan), a fpndea'cooFdinating agency (PROEXPO) to promate
exports, and a system of export financing whereby exporters can :
obtain advances against the surrender of foreign exchange. ‘CoLombia's
ékport promotion policies ﬁavé on thg_uhole been sﬁrprisingly success-

ful. Between 1965 and 1974, exports of commodities other thidn coffee

increaped about 25 percent annually (in terms of cutrrent U.S. dollars)

¥ + i

< It is estimated that these export igcreases explained about 15 to 20

percent of the growth of manufacturing output over the period

a

(piaz-Alejandro 1976) \\ii
¢ . Despite these recent trends in trade liberal zation, however,

4t was behind a regimé of strict import controls during the 1950's

-and most of the 1960's that manufacturing'activitieé in Colombia

were allowed to develop at the rate they have. Thé array of trade

,'testricting sghemea,used to encourage. industrialization iﬁ Colombia ~

has resulted in the existence of a aignificant gap between the

f 3 ’
domestic and world prices of manufactured 1mportab1es. Howaver; with

v
i

oneé exception there have been few attempts at eatimatiug‘the size of

'the gap.9 Using a sample of 385 commoditiea ‘Hutcheson calculated

an average gap between domestic and world prices by contrasting the
domestic price and'the*eprrt price for a given manufactured

copﬁahity undé; the assumption that the export p;ice feflectea the

a

The. excepcion in T.L. Hutcheson's Ph.D. disaercation, Incentives
for Industrialization’in Colombia, University of Michigan 1973. .,

Hutcheson's main results and ‘conclusions are discussed in some detail -
by Diaz-Alejandro (Diaz-Alejandro 1976) . .-

@
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world price of the commodity in question. rﬁ\{tcheson found that in
1969 the average gap between domestic and foreign prices at the ‘

. prevailing import exchange rate was 1;7 percent. In qther words,
domestic "prices on average were 47 percent above world prices or,
alternatively, world prices for tradable m:l:mufactured goods were 6é
i)ercent of. ;lomestic prices. It is this figure that will be employed
henceforth as .the measure of the level of the distortion in overall
manufacturing prices in th%late 1960 5.10

Unlike the distort,téxs in the agricultural commodity prices
which did not ‘-on ﬂaverage vary much thr’oughout, the i960's, trade
liberalization policiesl during the d;cade did result in & distinct
drop in 'the extent of manufacturing price distortions between the.
early 196‘0'3,.(1962)'and the late\‘ 1960's (1969). However, there has

* been no compreheénsive study, as there was in 1969, on the size of

the gap between and domestic prices for manufﬁ'tured goods \
v /’

mln contrast, from De Melo's study (De Melp”1975, 4978) which
* examined the imPact on, doméstic manufacturing prices of a 100,
percent reduction of all tariffs and subsidies, it was possible to,
"calculate that ‘magufacturing prices would decline by a weighted -
‘average of 11.2 percent in the-short—-run (capital stbdcks fixed) -
and ‘by 14 percent in the long-run (capital ‘stocks mobile). This
of courae reflectis the gap between the domestic price and free trade
price. .There would appear to be. a considerable difference between
the free tiade prfce as calculated by De Melo and the world price
. a8 calculated by Hutcheson et al. The differance is largely
explained by the/food, beverage and tobacco sub—sector. Whereas
De Melo calculatgs t:hat as a result of free trade the prices of P
this sector woulll rise by 7.5 percent (indicating that the domestic ,
. price lies a little below the. free trade price), Hutcheson .
calculated thét .the domestic price is aboz.;- 35 percent above the
* *-world price.
(about a-third) in total factory manufacturing value added, it
could axplain a significant amount of . thé discrepe y between
world and ftee trade prices. .-

~

. [} ‘A

Since’ this sub-sector has by far the/largest weight K SN
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in the early 1960's. Nonetheless, ﬁrom_data'on*zhg.auerage«height

R

P T

of the tariff in 1962 and 1969, we are able‘at least to obtain an

indication of the size of the gap in 1962. It would appear that

“
~

" thé extent of manufacturing price distortions in 1962 were ?robabix
' A

about double what they were in 1969, Given that in 1969 domestic

>prices exceeded world prices.by 47 percent, them for purposes of

this study, we shall congider an overall manufacturing sector price
4 "
distortion of 100 percent & reasongble approximation of the gap

that“existh@kin the early:1960's.
v

2.3 COMMODITY PRICE DISTORTIONS IN COLOMBIAN AGRICULTUKE11

After decades of relatively slow annual rates of %fowbh;

agriculturg in C¢lombia since about 1955 has grown at an unprecedented

P

rate as indicated in the following tabler, ' llfn

<
TABLE. 2.3

»

. ‘ b . ' ’
RATES OF GROWTH OF AGRICULTURAL VALUE ADDED AND OUTPUT: 1945-1975

e P

PERIOD  AVERAGE ANNUAL RATE AVERAGE ANNUAL RATE -
OF GROWTH OF AGRI- ,,  OF GROWTH OF AGRI- "
CULTURAL VALUE ADDED CULTURAL OUTPUT '
1945-50 - 2.1 - 3.2 v )
1950-55 2.8 . 2.8 R ood
. 1955-60 . 3.7 ' 4.6 : k
1960-65 2.8 2.8 - . |
1965-70 4.5 4.1 . l
1970-75 * 5.8 ) 5.9. -
o
J

11Much of the dijcuasion in this section is drawn from'Wbrld__

Bank (1972), Berry and Urrutia (1976), Diaz-Alejandro (1976},

Nelaou, Schultz and Slighton (1971), 1LO (1970), and Berry (1Q73)
/

12Since 1950, the proportion of total agricultural output

which is value added has remained almost constant at 87 percent. !

Prior to the 1950's, the figure typically exceeded 90 percent.

f c
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Much of the increased growth rate can be ot;ributed ‘to the rapid

»

expansion o'f a number of‘noh-traditional'crops cultivated on tela;'
13

tively large modern farms., Among che traditional crops, including .

coffee, growth (if any at all) has been at a much slower pace. This

\

.
has in part led to some significant changes in the composition of

agricultural output over time. Changes in the relative cbntribotions

of the three principal sub-sectora in Colombian agriculcure livestock

' \
coffee and noh—ooffee crops are Indicated in table 2.4:

it}

TABLE 2.4

. . RELATIVE IMPORTANCE OF ' -
' THE MAIN AGRICULTURAL SUB-SECTORS '(LIVESTOCK, .
. COFFEE AND NON-COFFEE CROPS) OVER TIME: "1945-1975

A o
YEAR RATIQ OF LIVESTOCK RATIO OF COFFEE RATIC OF NON- -
§ OUTPUT TO TOTAL . OUTPUT TO TOTAL COFFEE CROP

AGRICULTURAL AGRICULTURAL OUTPUT TO TOTAL
OUTPUT. ouTpuT! . AGRICULTURAL OUTPUT

1945 .361 AR '} A - .332

1950 .368 - .2sh ".378

1955 .329 - © 247 C k24

1960 © .336 : . 246 418

1965 346 ¢ .228 . . 426

1970 L W41, L9 465

1975~ .344 CT 169 487

)

Of greatéest interest is the decline in the relative imponxance of

' coffee since the end of the eecond;uotld war.; Corresponding to the

v

decline of coffee ti€re has been a significant increase in the
relative importance of the noniooffee-crop sub-aector from about

one-third of agricultural oupput in 1945 to‘almost one-half inm 1975.

o B B B ) !

13Among the mare important non—tradition&l crops are cotton,

ricg, sesame, sorghum, soybeans, sugar and tobacco,

- .
1“'I‘he coffee racioa are biased downward somewhat since they

were calculated usin‘domestic prices rather than world prices. Taxes
on coffee production are significantly higher than the taxes levied on

[}

other’ aggricultural comoditiea producéd in Colombia., 7
. » - !
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The relative signdficance of the livestock sub-sector has remained
virtually unchanéed over thé 31 year period, %

" incretses'in employment opportunities in agriculture have not kept
paceAwith the gtowtﬁ of output.15 It 1s'conveufZ;t to sub-divide the
‘growth of agricultural employment and labour fotce into three distinct
_phases: 1945 to 1953, 1953 to 1969, and 1969 to 1975. In the first
phase, the numbers employed in agriculture rose from 2,186,600 to *
2,215,000, a rate of less than one-fifth 5? one percent per year. The
years from 1949 to 1953 were at the height ot "La Violenc.ia".16 During t25[7
second bhase, available data indicated that_eﬁploye% in agritg}ture expén— '
déd at an average annual rate of about 1.2 percent to 2;644,000 ;eople,
well behind the estimated rural population growth rét; of 3.2 percent.
More recent evidencg; Qowever, seems to point to a considerably slowgf .

°

rate of growth of employment over this period, even to a rateﬂzhich apl .

proaches zero percent: Although data is very sketchy at t&?éltime,-there
. v . . v

1

" are some indications .that since around 1969, égticglturdi4employment has

'

declined. Very rough estimates péint to a fall of somethTng less thaﬁ

. one percent per ‘annum, on average.17 Still, in 1975, 40 percent of the

+ ‘ 1

1%Agricul§u;al employment and the agricultural labour forck are used

synonymously here. Although thﬁg\implies full employment in the sense
that everyone in the labour force ‘has semething productive to dogg it does
not deny the existence of disguised unemployment. The data on which the
discussion in this paragraph is based comes from'A. Berry's statistical

appendix (Tables A-5 and A-9) tothis forthcoming book on the development.
of Colombian agriculture. )

16"La Violencia". refers to the organized violence which plagued rural
Colombia, especially during the early 1950's. It'is estimated ‘that some-
where between 100,000 and 200,000 Colombians were killed. The conflict.
which included mass: murders did not have a stmehg idealogical basis’ but
was rather along class and poLitical party lines, -

A 17Thia is bgped on very recent sampling, the reaults of which were
/provided by A. Berry. It would probably be safer to assume that data on |

recent tendencie are tentative and the ‘conclusion impressionistic.
: It

~
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‘a8 well as of cattle (Diaz-Alejandro 1976).° . 3

]

economically active population continued to be eﬁgaged directly in
agricuitural activities,
The'agricultural sector's importance to the Colombian economy

becomes especially clear when ome turns to the Balance of Payments.

Although in a relative way, coffee's predominant role as an earner

- of foreign exchénge has declined somewhat since 1945, coffee pro-

duction continyes to generate on average about 70 percent of all
forelgn exchange éarqgﬁbon_%isible exports.18 Among the remaining
"Qinor" exports, about half involve the export ¢f agricultural
commodities oph7; than coffee and the other half, manufactgred goods.
A stroﬁg feature of Colombian trade policy in recent years-has been
to diversify the range of agricultural export commodities,. This has

met with considerable success. Measures such as export subsidies,

easy cEieit for export crops, and the direct intervention of the

government controlled marketing board, IDEMA, have all helped to
1] y ' !
generate bdtween 1957 and 1970 average annual 1ncré?hes of about 12%
{

in foreign sales of crops such ag bananas, cotton, sugar and tobacco
i
' ' ' * ' N

[
H

P o

tended to make Colémbia %n illustrative example of a country
which depends on the export of dne or two basic commodities
which are subject to widely fluctuating world prices.

lgExport volume of the four crops has expanded at an annual .
rate of almost 30" percent since 1957 compared with average annual
output increases of 13 percent. A weighted average of 55 percent -
of total production of these crops was exportéd over the 1965-1969
period. Almost all of the exports are to countries- outside LAFTA:;
Thia is not so of cattle where over 90 percent are exports to i
T pember* countries of LAFTA. r

181:3 impoftanée a??an export commodity, however, has

¢ ! ' A

4
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'Ag{culture in Colombia, )Qlikeemuch of that ¢f the third world,

=canfbe ldrgely characterized by the observation that the majority of

the égricultur§1 populagjon exists at not much above a subsistence
L
- v s . . ‘ \‘r -
‘i!vel. The existence of low incomes earned by most cultivators stems

a frém t@o pfincipal interrelated features found in much of third world

; " agriculture: eénormous inequalities in the distributign of land and
' rd
Lo oW .
) low yields per hectare cultivated. Land distribfition patterns esti-

v

lmated on the basis of nation-wide data collected during the 1960

agriculturaffcensus indicated that about 50 percent of fagms families

. . o d
operd™ production units of less than three hectares involving but, .-

R 2:3“2ercent of the arable land available (wbrid Bank 19727.' ﬁi&h,.

. the.exdeption of a number of highly labour intensive crops, farms of

» P

less thqp three hectares im size do not ‘generate a sufficient %evel

- \

of income in Colombia. This is particularly.trhe of the 25 percent’

of fﬁruxfamilies who farm on plots of less than one hectare.” Moreover,

there is some eviden;eFthat‘since 1960 population pressures h

. Y o
/ 1 g

1 - b

20Fot a country which lies within the tropiecs, Golombia is

blessed with a surprising variety of agrarian environmental

conditions allowing it to cultivate at least in theory, a far wider
. range of -crops than 15 usually typical of a tropical country. THe
western part of the country is dominated by three ranges of 'thé
Andes. It is in the'cenfral-west temperate highlands that the
bulk of the population dwells and most of the agricultural activi;y
is concenffated The somewhat cubious phenomenon of the poorer
-mountain soi;g being the mpst intensively cultivated ahd most
densely populu;ed: gh de & gsoil-rich savannas are less cultivated °
and much less denge 'S' [ ted stems fro\n the malarious and swampy @
nature of the lowlanddgg the lowlarids . tended to be avoided by
early settlérs. Once-coff '‘became th dominant ¢ op the tendency
A to.settlé in the highlands was heightened. Eventudlly large tracts

‘ of the lowlands were purchased by the wealthy for cattle raising.




" has been less true of the last decade.

" number Hf cénstraipts are at work which make it difficult to raise évet—

£ T

-t . o ' ' o y )
forced continued farm sub-division wﬁ}cﬁ wdgld_ten& to accentuate the.

already, highly uneqdal digtribﬁtion.Zl : !

. . .
Theéproblem‘of low drop yield can be observed frqmlthe fact that

»
potatoes) any

s

for mig: of the traditional crops“(cérn, yucca, platano,

increases in ‘output over the last three decades have largely been the
N - 3 . /4
S

'reault\qf area expansion and not of improvements in yields although this

On the other hand, non-traditien-—

A

‘al crops (cotton, sugar, rice, tobacco)|have shown substantial.increasés
1 p * , - .

9 .o . ' : _
in yield. However, since most of the land and a high percentage of the. ,
agrarian population are involved in the/broduction of the traditiomal,
L . . - < f

crops, the'problem of low average yields is serious in Colombfa., A

Such constraints include ;uneconomically small farms which _
- ) \.' A

age yields.

" limit access to credit and the modern ihputs, inadequate markets, unfav-

aurable ratios bécweeq the pndces_of output and the prices of the modern
inputs, insufficient local research on the best use of the modern inputs,

and a high level of illiteracy which makes adoption of more sophisticated
e N /2 *

,
' . <«

techniques difficult. ’ .-

Legislation affectiﬁg the agriculfural sector is.largeiy directed

3 o

toqard the low income problem and involves guch poligies as Co

’

« LS

- avergge size of the new farms is 6. 7 hectarea compared with an average

. . [y
¢

21A sample survey conducted in 1968 by DANE showed an inctease of

’300 000 in the number df farms oye//1960 along with an increase of two’

million hectares .in the amount of land used for agratian purposes. The -
of 22 hectares in the 1960 census. Most of the additional farm axea is

the result of colonization of hitherto forest lands with a typical

production unit averaging over ten hectares. The fdct that overall the .

- average is 6.7 hectares indicates further sub-divisions of exieting u its
-(World Bank'1972). , ) * .
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.o . "'* _“_°,' * of this study. f:x an. effort to impyll/e the marketit(xg of crops and at

|

: : t . \

PN . .- : ) ! L\g R ’e i ‘
land reform, reaearch’vand exter;sion," credit ccess, marketing, and . Y

&
| 0 / \\
. f}tted most. This may be' partly due to the relatively high cost per © \

betrfitted, very 1itt1e from pr1£:e supports. <\ N

.\I . :

4

price éuppbrts. sfth ‘the exception of coffee pblicy whith will be '

b

'

I

examined briefly in the next paragraphs, the practical application of
theae policies has seemed to have largely bypassed the small cultivator .,
a ~ v
 to date and jkt has’ ﬁaen the large comercial farms which have bene-

w

farrn family assisted of the, varioue "'progra.mmes thus limitiqg the -

i
!
o l !
numbers who.can bd effective],y reached It is, of course, the price . o - L ‘

)

/
support policies which are of particular interest given the context

tﬁ‘e‘same time provide the grower with a better retum, IDEMA

(Instituto -de Mercadeo Agropecuaria) has been given responsibility

\

'for maintaj,ning a set’ ot”minimu'm pyicea over a fairly wide range of

crops including wheat, corn, rice, wugar, cotton,‘soya and beans.

Bl

Except for corn and beans, these CTrops- are those typically grown on

.the‘larger comhercial farms. In addition, only famers who market
¢ ; .

” their outpyt benefit from sucht Bupports, ignor‘lng completely output s

~
e ey

for subsistence- purposes. By and(large, the small culti\fator has‘ .

"o ‘ As far as coffee po,licy is concerned, a number of serious problen}s '4 s
‘. N . s . “ ’ !
22"

. plague. Colombia. The first‘of these is the “fact that ‘almost a half . \
oA > A .

1 e LT - [ v !
‘ - - . o d - .

= & . : Lo /, “ :

- J . < . . . . _!

“ 220, fee policy is largely iq the hands of. the National Cof‘fee - !U.
Grouers PFederation, a private bod} with quasi-official status and an '? ‘\
enprmous amount af joyer. Among other things, the Federation's R
principal function is the orderly marketing of coffee both for export

.and domestic cvonsubption. It does this by purchaqing directly ~from )
farners 60% of the cof‘fee crop ‘each year (another 20 percent is bought
by cooperatives whic act as agents for, the Federation and 20 percent A
.1s purchased by prifate dealers). In additipn, the Federation * A\
_administérs thg nafional coffee fund, sets, quality standards, and

' atores aurplus production. . o ’

8 "
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of Colombia 8 coffee growers work plots of less than 3 5 hecteres ‘and

L ’ ’ of these about tqo-thirds (110,000 ferms in 1965) raise coffee on " - ' I
’ o plots of one hectare or less. Very often this does not proyide much:e
more’ than’a subsistence standard of living even when coffee p'riceé ai"e ’
i ﬂ' reletiirel);. high.23_ A second major problem is that of pTice and hence’

‘{' o ‘. income in&t.ability, a result %f the inatability of world demand and
L : o ‘supply. As a charter member of the International Coffee Organization‘-
‘. - | — '(ICO) Colombia has generally followed an enbightened policy of keé«ping

supply increases in bounds. This is reflected in the fact- that cof‘fee

. output increased at an a\?rage annual rate of bnly 1. 6 percent over
4 t

~ ’ -

i
A .
? Cr . the 1945 75 period only slightly ahead of the annual increase in
‘ .
!
|

export volume of one percent. Sihce 1%61 coffee output has remained

N

virtua_lly unchanged. Despite these efforts, Colombila's coff-ee terms
. I N i ’

5

of~\ttade ‘has generally mm]Led in a downward directién, at least between

J‘ " N \‘l '

|

6%945 and. 1974.

L Do * 1In an ef‘fort to stabilize prices as well as quantitieg marketed
i . ’ { /
’ ‘% the ICO requires members who export more than 100 000 bags to par- '

' r

ticipate in its Coffee Di’\versification Programmé Colombia 8 efforts

h

/ aI’ong these lines began ip~19/63 with a lth?;pilot{project -called ;
"The Five Year Pro‘y&am for the \Development and Diversification of o

/
. -
[ ' . A

' . f
A *. H

P « Coffee Zon/es'.',..vhih has since been wmodified and extended td coWer
.

R T : 23Unl:l.]te coffee cultivation patterns in such countriee like e

. . Peru,- Ecuador and some African Countries, .the small farm is the o a

‘o o prindipal coffee production unit in- Colombia. 1 t sl there Y I
) ~ were more than 300,000 farms engagdd in. coffee production in o

w»{ . ’
P N 91965 with-an average size of 2 7 hectarean BN , o L \\}
i N . : y ) ‘ S

»

»
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- -with most¥levies occurring in the form of export taxes.

, v
0 -
s ' 4
. . @
toa

85 percent of the coffee produéing areas, The Program was designed

'
\\ ' . '
;

to reduce the relative Importance of coffee by encouraging foodstnff”

- and- livestock production while at the same tise improvinm)the incomes

of small farmers, ' » . Lo , d

- | | .

.

We now turn to invegtigate the extent of price distortions

~

. . affecting the principal agricultural commodities grown in Colombia,

Coffee price distortiens are-examined first. This will be followed

by a look et the distortions affecting livestock~derived products and

o finhally we shall explore the distortions which may exist in the prices

of non-coffee crops. As noted at the beginning og\this chapter, we

L’ \\ ‘bhall be estimating the level of‘!gricultural price distortions

that prevaﬁled during the 1960'5. In order to be consistent with
> L. . ! y

_the éstimates made of the extent of price distortions in the mani-
facturing“sector we shall investigate the level of agricultural

frice distortions which existed in the late<£960 e\(1969) and in

. the early 1960 8 (19623 //ia it turned out, there was no sighificant -

,
difference in the disﬁﬁrtion levels between the two periods’
* (S Y .
" If one ignores the coffee producing sub-sector, the differences

» in the domestic and world prices of most other crops t7nd not to be

L4 .
RN . )I'

very great. Apart from coffee most other agridnltural céamodities

are taxed minimally. Taxation\on coffee, howevery, 1s significant

. ]

.Coffee taxation in Colombia takesﬂfour princj.'ibal forms. ' The s

'

two' most important are an export tax and a coffee retention quota

, \
(Horld Bank 1972 Bird 1970). 1In: 1967 the epej%al coffee exchéngT

K4

_rate wab abolished and in its stead 8 26 percenf tax was levied on

. . all coffee exports,7

This tax.ﬂae gredually reduced - until it reached




......

’ 4,
20 percent {h"lage 1968, the rife at which it currently stands. 80
percent of the tecéipts from this tax go to the government and the

balance goes to the National Coffee Fund. The coffee retention quota
§ ;

\ ” o
is l@§ied on producers by the National Coffee Federat&on and:is based
A\
on the quantity of green coffee sold but payable in equivalent amounts
“5*.3
of parchment coffee. The receipts from this tax are used mainly to

¥

finance the acquisition and storage of surplus coffee . In 1969, the
retention quota was 20 percent during the first quarter, 23 percent

during the next two quarters, and 25.pe;cent in~éﬁe.1ast quarter.zé
. )

A third form of coffee taxation is' the exchange surrender,
. = . , 4o
. requirement which was introdueed at the same time as, the coffee
~ x ~ : ‘ . .

export tax. The foreign exchange coffee exportars are required to

"sufrender is established by the Ménetary Board and at times is set
- & \‘ * . ! F ’

above the prevailing FOB market price. When it is, t2§=¥§ng‘§hat .

exporters have to acquire extra foreign exchange constitutes an

additional tax on coffee exporta. However, coibared with the previous

i
" two taxes,/lyie oue 1s relatively minor. The final form of takation

L)

is a %ix percent pasilla tjx levied on producers by the Federation.

. . ) )

2“'l‘he coffee retentigm quoné was revamped in late 1969 and a .°
‘new sharing arrangement was: rinstituted.- It was agreed that once
the price of coffee exceeded a partiCular level ($0.57 per pound..,
in New Yorkiat the 1969 exchange rate) any futyre increase in.
\ prices would be shared on the basis of 35 percent to growers, 30
. percéat to the National Coffee Fund and 35 percent to the Banco
Cafetero., The $0.57 threshold price was reached in lage March of -
1970, The result of this.policy is: that the coffee retention quota’
‘\yhich was 25 percent when the threshold price was crossed would £
increagse as coffee prices rise. Thus the effective retention
quota which was 18,75 percent in 1969 when the U.S. price of
Colombian coffée was $0.45 per pound would rise to about 33
pegceut\when the price.reached ( pgor exauple) $0,75 per pound.

-
~
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t is based on the volume ?f green coffee sold but 1s payable in the
’ . same volume of low-grade pasilla coffee. ’ Its objdttive.1s to remove
) &: o inferior coffee from the export market. ‘
? L B .
Using the informat}bn on the different kinds of laxes levied on :
- . S R ¢ S ! .
‘ 3 coffee_in Colombia, it 1s possible to caltuldte the difference - -
i , . ) N ‘.“
between the world price and the_%fice cultivators received for their
(3 - . . N u‘\ .
. cqffeemin 1969. We begin witl an average-1969 New Ydrk price per
\. ’ s .' N \ ﬁ}. ‘
< * po;;a of Colombfan coffee of U.S. $0.4493 and work backwards from
[} . . ) - . b
there., This is done in, the following table: S ,K " *
. )._“,‘ .
o h ¢ TABLE 2.5 . | .
J s ’ . 1 7

COFFEE GROWER RECEIPTS

(1) New York price per 70-kilo bag (US §) ‘ ’ 69.34

——
. i
B
-

v

* ~

G ’ : (2) an transport per 70-kilo bag’ (US $) 4,00 .- f
. . « (3) Colombian FOB price per 70-kilo bag (us $). 65.34 Y
Y\ (4) Applicable exchange tate (Col §3 per US §) 18.00
\ .. (5) Colombian FOB price per 70-kilo bag (Col $) < 1176 |
(6) Export tax at 20 percent. ® . 42235
S o (7) After ' #ax value pér 70-kilo bag (Col $) ' 94}
! _ : ., (8) Domestic costs and charge (incl, prisilla tax) ~45 1
! “." * (9) vValue at interior collection points (Col $) 896
i w? - (10) Effegtive' retention quota (18.75 percent)25 -168
; . ‘ W (11)- Price received by grower (Col $jdm \ 728
: RIS e’ . ) ) N
. The diffeﬁfnce between line/(Z) and;nine (11) reflects the ‘-
? . difference between what coffee growers could have received if they
‘ °
; + had been able to trade directly with thé outside vorld and what : PN
i
|
{
!

by
he fact that it takes .87.5 kilos of parchment coffee to yield'e’/////
~kilo bag of green coffee so that growers must delivér 87.5 plus #
0.23 times 87.5 kilos of parchment coffee for each 70-kilo bag of

. K\:;rcent ‘in 1969.and the effective retention quota is explained.

‘ _ ' pust, be delivered when divided into Col. $ 896 and multiplied by.
AU T 70 gives a value per 70~kilo bag of parchment coffee of Cel, § 583.
Lo ThT value of the green. cogfee equivalent is Col. $728. which’ reflecta

. an effective qqota of . 18.7% percent.
" . ]
e, K ‘—“"n .1\{' Y . . §
’ ’ o v . °\, ] ' “;V ‘
N ’ . * P . -~ - .
. * N ?" . 3
m v 'y * ®

g
. ,‘u? ©, Breen coffee shipped. The '107.625 kilos of -parchment coffee which D

k’ - _ . \EEhe difference between the nominal retention quota of 23 ’ ,/;j//”’f’/

W9
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coffee of 38 1 percent.

difference between the‘world and®do

.taxed away some part of the domestic prjice they recelv

RN

o
- - .
- ’
< . -
e
»
~
~
~
1)
s
- 3

: * .
~ . . . ’ ’
! [ -

S50
they "actually receilved. “The world price is 61.5 percent above the
domeetic price or conversely the domestic price 1s 61.9 percent of
the world price. This reflects an overall effective tax rate on 5

26/ Although thefe was some varlation in the.

effective tax rate during the 1960's, the rate ;e\have calculated 5

\

for 1969 was not untypical of the tax burden on coffee growers ich

prevailed throughout most of the decade.

~

/s T
Whether the entire gap between the world and the domestic price
‘ . g . ,

of coffee,.or even éhy pétt of it, can be considered a commodity

price distortion depends on the extent to which the difference(fn

"the two prices reflects the monopoly position Colombia and other

-

coffee gfbducing countries have strived for aé members of the

h ]

International Coffee Organizatdon. It will be recalled that, as
. » i

\ fon

members of the ICO, Colombla and other countries have agreed to
.
implement policies with the objective of keeping coﬁgee supplies in

check. Th;s action represents Colombia's willingnesa to ;rade-off
L} B .

' domestic outpuivfor,highet international prices. Oth rwise,_dolombia

‘ { c .
* would logically pull out of the ICO and go its own way. A pgobleg

arises in that without an intensive examination of the ICO Agreement

o

261t has been- québﬁ}oned vhethen all of the coffee ‘tax should
be treated as a tﬁx (Berry and Urrutis 1976, pp. 238-239). First
of all they argue {that since_the p receiyed by growers is
generally sufficient to brigg ‘for thet s:gﬁly which Colombia can-
sell on the international market/ thensit debatable whether any

tic price should be vieved as
a tax since it implies that growers haye received and. uﬂl3 have had
ed.

<

Secondly, .
Berry and Urtutia argue. titat a part-af (the tax comes back/to growers.

in the form of trapsport and credft subsidies and-low cost inventory
financing go that part of the tax can be viewed as a fee for services .
endered. o \ 5
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and Colombian domeétic cbffee pricing policies (such an examination would o
be a dissertation in its own right), it\is impossible to determine the
proportion of the ga; beﬁweéﬁ the world and the domestic price which is *
thei£eselt of efforts to gaiﬁ a "cartelized" monopoly position in world
trade and the proportion which reflects a true distddtion as would be

the case if the coffee caxés‘fepresented solely a de iré to raise gov-
ernment revenues. Thus, in order to avoid a misleading picture‘of the

« i

impact of price distortions on coffee as well as ‘total agricultural i

] ) . - N
outputs and incomes, we are forced to view the entire gap as reflecting . 4
'thg desire to achieve a monopoly position and, as é result, the dis-

. A
tortion between world.and domestic coffee prices shall be assumed to -

RS3 e, ' . o
be zero, ingn coffee's decliningvfble as a generatb¥ of value added _gsgggﬁf%
., :

’ . ’.
in the agricultural sector of Colombia, the effects of this assupption I,

£ d

on overall ééricultural output, employment and incomes should be - //
winimized. 'Hégever, as a ;\%nt of comparison ‘only, the "effects on

' , - ¥ B 4
vcoffee and (total agricz;gprgl outputs and incomes will also be calculated °

. . K f R .
under the assumption that the gap does not represent in.any way an effort
. - P . y r

b

to gain monopoly power.

s <o

) Theiliaéstock subrsgcco;vpresents a considerably different ' 4

picture when it comes to the gap between world and damestic prices.
I ) :

Generally, Colombian F.0.B. export prices for beef are sufficiently \\\;‘
e

low to enaBle'it to compete in some markeés, especially in neigh~

bouring countries but as noted by the Wofld ﬁank, a 15 percent -
"' - R o,

- - ."-e a

export subsidy (in the form of, tax rebates) "is c¢ruclal and is just u ,

Ky

sufficient to move beef into export markets" (World Bank 1972,

N . ) .

p. 297). 1In fact, ‘ekcept in marginal cases,’ Colombian beef

.'“préducers find ‘it ext;eﬁély difficultf/bven‘with the subsidy, to'

- .

»

l

1
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#¢These are corn, cotton, panala, platano, potatoes, ‘trice and- yucca.k_ "

compe;:e with Argentin.ihl beef in Europeen marlcer;és.z‘7 The price
reeeived’ by the grower is dbout-80 percent of\ )th'e FOB e'xpor‘.t price
and the difference is almost encirely‘“made up of tﬂr)nsportation and, .
marketing ’costs\i Beef eold locally is Bubjec;: to a’'slaughter tax . i
of Col. .‘,‘;50 per ‘headl for males and éol.' $100 per head for females, - \
but this tax is lextgely passed —on t8 the c;psumer. There ar% two - -
_inventory ta;ces levied directly oﬁ beef producers but these .are .
very small. In face, taxation policy over the years hes‘ tended to ,
favour cattle raisers, the 'lé,rger of which form the highest in‘come -
segmente of the Colombian agricu’ltut:el‘ c‘ommunity. The evidente
theref( ‘,geems to indicate'that; during\ the 1960's there is mo
Q.eig.nific'ant d.iffereﬁqe between the world pfice 'of beefveg:q}the p)lri‘ce n , " '
received by beEf producers in Co}ombia and,wha:'tever difference does .
exist w0u1d'appear to point to -an excess of the domestic price over .
“ the worid price. However, the gap is probably only marginal and b
for the purposes of this study it will- be presumed to be zero, :

.In the case of non-c\fee crops, . estimation of the gap between

& |
the- domestic price and the world price should ideally be made on a L

cxrop by crop basis.zx Although agricu}ture is generally a_ssumed to

v - - T N . 4 L

270 ombia's competitive problema in international markets for *
beef xést \mainly on inefficiencies at the productidn end. The. ° Lo 4
extensive:' ranching methods which prevail in much of Co}ombiﬁ ‘as -2
well as a lack of researéh into tropical livestock raisihg: generally . ]
lead to considerable production.inefficiencies. This has been L S
recogriized by the World Bank. "Ranching methods leave tremendous * " - - \
room.for imptovement" (World Bank 1972, p. 297).

% .
28Seven npn—coffee props are considered separately in thia study.

ee Chapter 4, L for futther details.

§
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o cultivated do not in fact enter into international trade to. any sigﬁi— . [
' fican\tvegtxtent. Consequently’, a eet of international pfices do not .
exist for such crops., Of the aeven crops considered in this smxdy,
three (platano, panela, and yucca) *do. not enter sufficiently into
1nternationa1‘ trade so as to warrant publication of 'world price .data

V3 R

’ in any) specific detail. As a result, some assumptions have had to, I

) n

be.made which would "allow us to obtain at least an indicative approxi— .

. -~ . .
, ~ mation of the g'ep between ythe domes‘t:ic and wor1d~pricea of these _three
- - ¢ . 4 : " v 4:
_crops. S ‘ o .
. Before examining separately the differences (if any) between the o \

domestic ‘and world prices of the seven nom-coffee crops in question
- ! ) ) - -, s l\

here, sonug\‘indication of the extent of the 1éVel of overall distor-

s ! C o i N : N

tions affecting non-coffee crops in the aggregate would be useful .

Perhaps’, the most comprehensive study .6 Yhe effects of crad’e‘ polity . . . .

©.oon prices wés‘ ndertaken by De Melo (De Melo 1975 1978) The

effect on the domeatfc price of the ou;:put (othet than coffee) from

- Y v

the _agricultura], aector,qf a 100 percent rémoval of all tariffs and
P, v . / ‘ : " " '
' subsidies reflects the gap between the free trade price m&i the domes- ,
0 . . N - 1 N . . , A e, ‘ .
tic:tariff-ridden price. However, the -i:rice of agricultural outpnt .

generated in :he free “trade aolution Ohould be a reasonahi,h ;approxi- ’. »

s 1 . ¢
ln:‘\-

mation of the world prcice pr“bvided Colombia has no mompol.istic or

\ ! . B . . ‘ ¢
. T .
0 r M

» N ©

Y S W : : A
E " 298ee Chaptér 3.1 for a brief discussion of the objectives ’ )
L and methodolagy of De:Melo's study. Of the 11 traded sectors, ., - - ‘ '
. .. two-vere a ricultural namely coffee and "other" agriculcu:al. el e
: ; The rgmaining sectors except for minerals (pet:roleun and mining) ) ‘:";,'_ , B
T LW re manufacturing sectors, ! e,
“y . ) v ' \’.' . "
1 ¢ o , - . . ‘,..,.
,‘, ( 14
": ‘V s " :
rtb N L".'“" h
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.monopsonistic power over trade in any of thekcommodities in question.

e

Thus, any difference in the pride between the tariff-ridden solution
and the free trade solution should be an pdequate measure of the gap
between domestic prices %nd world priceﬁf o ‘X
De Melo calculated that as a consequence of free trade, the
‘ demestic.price of agricultural output iﬁi:ﬁé sneft-run (when land 16
, assumed fixed) wonid rise by‘7.6 percent, indicating that the world

price lies about 7.6 percent above the current domestic price. The’
. ‘ ) ‘ o ' : - N

equivalent long-run impatt on the domestic price of-agricultural

) <

,‘qutput (again other than coffge) would be to 1ncfeaee the dondébic

price by 5.4.Eercent. In the long-run, De Melo assumed land to be

mobile between coffee and other agricultural commodities.

o

B The price referred to here covers both the output of non-coffee

etopa as well as the output of livestock-derived products. .It has .
already been determined. that. for purposes of this study the gap

’ "‘} ' . ' . . ’ -
‘between the domestic and World price of livestock-derived products ,

’

approacheé zero. Thus the gap betheen the world and domeBtic ‘price

.of non-coffee crops would be- somewhat higher *than the figurea given

.

“in the previous,paragraph. In 1969 the real values of livestock

S * and non-coffee crop output were about 0.45 and 0.55 of real value of

' agricultural output (other than’coffee) Thus, the short-~run and

N

long-rﬂn free trade solution wouid seem to indicate‘xbat the domestic

! L ‘price of non-coffee crops’ ‘would increase byv13 8 percent “and 9.8 pef¥

cent, reapectively. The short-run gap of 13 B percent points to.

: 1

The equivalpnt

' domestic prices bei?g Q.879 of world prices iR 19693

e’?}

s oW
long-run ratio is 0% 11. The gap between the domestic and world
- _price of non-coffee crops estimated by De Melo are reasonable and o
N . o S . . EEREYEE
. . o ‘\\h" ¢ i {?\ . ' - * .‘ . . . ,‘Jr—)' .
I o <, ! J 5 ¢ o ‘.
1 “ . v\‘.c . . - r N i ’ . . ]
. A ' " ! = ™~ ' ot
’ Ct * \ - N ;\ N-, // ¢ ¥ " .
v‘: X yria R&‘ {A‘rﬁ&@""’" » ?'; -‘g o el T = iﬁ.
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inﬁuitively accepteble gi‘ve'n-the agricultural policies 'prevailing An ;

L3

: . Colombia during the 1960's. k - o Y

- ‘ N

The approach followed in escimatiﬁ‘x the‘ gap between the domestic -

and world prices of four of the‘seveo individual non-coffee crops
. E mainly involved comparj,ng the prod:cer.:' p:ice in Colombia convertedé *‘13.- -
¢ . / N 3
‘ im:o U.5, dollars at the ekisting exchange rate with published export S
s . - , b

: - ptices of the principal exporters of the ‘same comodity.?o * The four S ' ',1
crops’ are corn, cotton, potatoes ar:d rice. With cotton we had an ' |

.Fi ' v added advantage of a consistert se&: of Colombian export prices as, of A . |
;L “the eeven,crops, only cotton was continual;y exported from Colombfa ‘.. , \

1 J’ ‘ d\;ring the 1960's.  For yucca, the onl} e\:r:ilable world price is.an . “f‘ E ‘

| o 1mport: pric’e ﬁom France guadagaecar was the' expotting country) This ~ £ N ’ s

, .. was the price wsed after making a,llowancea for shipping costs. In‘t:he
T r

. case of platano and’ p?nela, no pub{lished world prices exist. However, " v

o plAtaqo and bananas are cloaely i‘élated\and a set of world ptices do

N ' exist for ba'{mnha. .Given that.ﬂolombia also grows and 'export:s bananas_

Vo ‘and gi\.ren' that ; series of:Colpnjb:la"n' ptoducer and export ’prices are : -
P - availe}:le,. 'th‘eri 1."' vas assumed for purpbseé”of this .study ot.hatl any - . B /
v _': gap, between the world..anou*domencic price fc?r banaoas also applies to |

. plotanol. The same eort: of procedure was folloWed fb’r paoela wh;ch is

Y -

2 ’ F . mde from the same raw material as iq raw centrifugal sugar. rColombia . (i*"

1 ' IMAYN also produces and exports raw augﬁr. Thub as with platano, any dif

o Lo ference between the’ producer ptice and the world (or expott) price for - W\

A ‘ a' . S . ?
I ¢ - D - X
. : .

T ' 30Data on export and import px:ices were obtnined from sele* . : o C
.o volumeé of the Food and Agricultu:e Orsanization 8 production I A
Selmn T . trade y’efi‘books.. S . Cr LT e R
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sugar was% assumed 'to apply also to pauela. ' -

Because both the Colombia domestic' prices and the world prices °,
» C

" of some of these crops tend to fluctuate from year to y‘ear, average
. " ~

distortions or gaps in the two sets of prices for éach crop during

the 1960's (1961—1970) were calculated. A As it turned out, for one

crop, corn, producers recej‘ved prices well in excess of the world

x
. price while for another, rige, the domestic- price was probably

slightly above the world price. For tt‘1e remaining fi»ve.cro'ps‘,

[

' domestig producer_prices were either at or slffghtly below theiT
equivalent world prices. ‘

The results of the calculations are contained in Table 2.6.
o : AN A
' * TABLE 2.6 .
- . - B ’
DISTORTIONS IN THE~ Pl}ICEg OF THE SEVEN MAJOR
NON-COFFEE CROPS GROWN IN COLOMBIA, & !
1961-—1970 AVERAGE )

CROP - . PERCENTAGE EXCESS:
- OF THE WORLD PRICE,
L 'y OVER THE POMESTIC PRICK -

.

Cofn N Y -30
7 * Cotton 0 to 20 0 _
a Panelat’ 0 to 20 o v,
Platano 0 to 20 i A
- Potatoeés | N 0 : v
* . Rice ! -20 to 0 . |
Yucca C & 10 to 20

- '
. , .
.
. . : e,

~Z - -
31Average diatr&rtions vere also calculated for the early 1960's
€1961-1965) and the
any trends®in thé size of the distortions between’ the early and late
part bf the decade. 'It was.initially thought that perhaps the distor
. tions had been larger °in#the\early half.of the 1960's. This proved
.not.’ to be the case and no. pargicular trend was faund fot any of the:
‘u n cxops. . < . 4 o

;ate 960's (1966-1970) to- check if there had been

il
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'.and Africa, it cannot bévgeneral;zed to most Latin American c¢ountries,
. R -

. . .
: wbuld}be'false to ptesume that it is the migrant who absorbs the ) N

. of unemploymen;.39 The evidence, on the other hand, indicates that

&

v o 64 ’ Co
« . ‘\"' -
proportion of migrants were of working age and seeking work. The net ,
effect of these enormous differences in relative population growth . -

v

rates over the period was to increase the percentage of Colombia's
.. . " X
population-living in urban areas from 30 to 52 percent, and to
& . .
increase the total urban labouf force by 95 percent. . _—

LI .
It is argued extensively throughout the development literature
L ! " . \ , ' [N
that the high levels of open urban unemployment in major centres of
s ‘ e
most third world countries can be lpréely attributed to high levels

i

' . - y B ‘
of intekrnal mig}ation.' While this .might be true of much of Asia !

includiné Cplo@bia. .Availsblé evidence seems to indicate that it ' |

brunt of fluctuations in unemployment levels. Despite disadvantages
of less and lower;quality échooling compared with ngtive-bofn urban -

workers, migrants tend to spend a relatively short period searching ' . .

for thefr fitst job and as a result'tend to have relatively low rates S

a large share of the openly unemployed in Colombia as in several -

other Latin American countries consists of the young and the rela-

_tively well educated who generally were born and raised in compara-

tively well-off urban familiegf Moreover, it appears that much- of

39The relatively low unemployment rate among migrants should not ]
be interpreted as evidence that all migrants successfully find jobs . .q
in the high-wage factory manufacturing sector, In fact, the vast ' .
majority of those employed are concentrated 'in construction, commerce
aﬁd,personal services., It is in commerce and services in particular
that one find the heaviest concentrations. At the same time, wages
tend to be relatively‘low,. Disguised rather_.than-.open unemployment
would therefore seem to the more apt description of the typical
"“unemployed" migrant. .
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,t'lj\é unemployment amo'ng these people is of a semi-voluntary nature and

} . a =T o '

ireflects unsatisifed job aspirations rather than an unavhilability of
v

jobs (Berry,.undated 1974a, l975b) Implied in this is the fact
.l

that such members of the labour force are in a position to refuse

.. unnesirable jobs while waiting for more attrac.ti\m ones. To the i
“extent that a s;gnificant proportion of the open unemployment 1n
Colombia is of this type, then migration response models wlxich inter-

pret open, ﬁnemployment solely as a function -of sectoral 1ncome dist.ri- .
' ESK1) W P

o . ~

bution may, not be entirel-y appropriate'. < . /

In conclusion, much of the emphasis in the literatute on the dire

-

effects of internal migration, particularly lith respect to urban

' o

unemployment may be unfounded in the context of many Lahtin American

countries including Colombi.a.- This has been well stated by 'Berriy‘

[ . - . e
A\l

(Berry,_undated, p. 1) L e o, RN
Some of the discussion surrounhding the rural-urban, ' ~
‘ process has been. :!,11 informed, especially thag of

observers who are "surprised" by the strength. of * “

* the phenomenon, or who feel that it would be possible

(or desirable) to p;‘évent it, More reasoned or

knowledgeable observers take it as given that a

country undergoing a process of fairly continuous

increases in income per capita will paturally have . ° . '
an increasing share of 1ts population in urbgn areas.’ .
adData on employment and unemployment in Colombia is pretty " .
sketchy (data collection on unemployment: only began in 1962). -
Howéver, during the 1960's the unemployment rate in the four largest
cities typically ranged betweenﬁo and- 15 percent. The rate of open ' .

unemployment in .the }950's was estimated to be somewhat below what
wag experiémced in the 1960's. There is no strong evidence of a
secular trend in unemployment rates. In any event, even during the .
worst Of.the 1960's, .the rates of open unemployment experienced in
Colombia are well below what is typical of many African and Asian
cities. - -
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- While no doubt there is much to say for this point of view, there is -

still the question pf whether the rate of internal migration is in

o

some sense optimal anq:whether there 18 a significant proportion of

v ” s

those who have migrated who would not have done so if the differences

-

 in urban and rural incomes had not been so large. Oﬁe of the basic

<ontentions of this study is that urban-rural income differentials

are as significant as they are,paftly as a result of trade restricting

pdlicies which distorted relative aéricultural and ménufacturing

prices in favour of the manufacturing sector and against the agri-

v -

?
cultural sector.

RS : Y;:

To summerize the Chapter, we have seen that“the Colombian economy

and its development since 1945 has not been atypical of what has

Al

generally been observed. among counties at a similar stage of develop-

ment. .By Latin American standards (e.g., Brazil, Chile, Argentina)’
N . . +

Colotbia's process to industrialization occurred relatively ‘later but,’

[

on the other hand, wide variations in topography has resulted in

‘industrial éctibity being more decentralized thanm is common in other

Latin American countries. Nonetheless,; industrialization through

v L
+import substitution in Colombia as in most other third world countries
occurpéd behind a set of trade barrters whose main purpose was to

restrict imports so as to ensure the continued survival of the

industrialization process. ' In this Chqpter, we examined the more

- importadt Colombian trade restricting policies and found that they

RN *

h;ﬁ resulted .in a"significant gap between tﬂe domestic and the world'
price of manufactured goods with the size of. the gap diminishing

during the 1960's as trade liberal{;ﬁtion policies took effect. ¢, .

It was g}ao noted in this Chapter that the relative importance qﬁ _

4
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'manufacturing sector we estimated that the level’ of commodity price

* {n the case of cqfﬁee, the gap betwe#n the world price and the

Colombian economy is that’ the set of trade restrictions policies

) . ¢ . . I’ . ) 5
© agriculture declined significantly sipce the end of World War II. and
Y " . ) : - . . - ‘ lA‘
that, within the agricultural sector,‘coffee's role as a source of
. . ) ° Kl f N . ‘ - M . (3
income had also declined, although it continued-to bé a dpminado

source of foreign exchange earnings. In addition, unlike the

distortions in the agricultural sector were not very large, although o :

.
Y . . A3

YA

producer price was considerablo.

, We also examined the patterns of $ncome distriﬁmtloh and con- : - |
cluded that by, any yarostickrénormous inequalities in the oiétributibm BRE o?
of.ihcome exist in Colohbia.: Finally, we looked at the migration ' |
prozfss in Colombia and- obsetved that migration patterns tend to. be’ . ) . “' &

typical of what has happened in other Latin American countries. The °

'tentative conclusion reached as a résult of our examination of the

¢ -

behind which industrialization occurred probably did not leave the

i
agricultural sector nor those who earn their living in it unaffected.

C
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CHAPTER 3 * ° : E

" THE. MODEL-
L |
AN .ol4{
3.1-INTRODUCTION . 5 : - ‘ -

Despite the effort devoted to estimsting\supply elasticities in

;thirq world agriculture, there has been 11tt1é puhlished work on thg -
B \\ . e : .. - N
formél modelling'of the agricultural sector. Such modelling shOuld

s

ideally begin- with indiVidual production unit'behaviour which then can

‘. .'

inportant "dualistic" variables.1 The twd types of models examined in .
- . . ‘ . 1 N N . ‘

Chanter 1, namely those Vhicﬁ study subsistence farm behaviour (most

often referred to as the surplus labour models) and those which primarily ’ ' .

w

\ facus on various aspects of ° the growth process of the dual economy, fail
\
" In. these respeats.

)
-

"
" There has, hopever, beed some recent work on non-linear multi-
\ o M . ) ]

} sectqral general equilibrium modelling for "open" economies (Johansen .

1974, Taylor 1974; Taylor and Black 1974, and De Melo 1974,.1978).

1An interesting exception to this has been the work of Jorgenson,

"' Lau and Yotopoulos (Jorgenson and Lau '1974,‘:Lau and Yotopoulos 1972,
Yotopoulos and Lau 1974). 'The latter work is of particular interest
since the authora develop first a general equilibrium model of micro- .
economic behaviour encompassing both the ptoduction ¢profit maximizing) .
decisions and consumption (utility maximizing) decisions of the farm oL
unit. Given the money wage rate (labour being the only variable input), . TR
the price of the output, the unit's fixed obligations and the size of
the agricultural labour force ‘and population, a set of reduced form ’ ‘e
equilibrium values for output and labour supply and labour demand are o ?
determined. From these values, the authors aggregate to arrive at the ' )

_ macroeconomic relationships by summing over all farm units. By using - s ' 3
illustrative data, the, K authors then examine the impact on the three "
endogenous variables of changes in the exogeneous variables, under three ;
regimes; a closed, a regulated and an open agricultural sector.

\ T
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\ . . - ) )
v The Johansen model is essentially a general equilibrium growth model

witb 20 production sectors corremponding to the 1950 Norwegian input-
output table, each of which has a growth path guided by a Cobb-Douglas

production function with neutral technological change. Estimates of
' hl

appropriate demand and supply elasticities enable Johansen to trace

out the, development path of the Norwegian ecbnomy ugich'ia then compared

[

witﬁkche economy's observed developmént.
Taylor and Black,employ a model similar to that developed by Johan®

sen but use\the various elasticity estimates to examine in a genetal

i

- equilibrium comparative static framework the short~run impact of changes.

in tariff rates on aectoral output and employment in Chile. Finall&,
‘ f ’ Taylor using a two sector short-run model (traded gom;s and non—traded
L goods)‘investigates the effects. of changes in rel#tive sectoral prices
%?d the exchange rate on real income, th? baldlce of payments ;nd labour”s

share. Using data frmm Chilé, Taylor finds that for a considerable range

.
5

. N .
- of realistic values &f the elasticities, trade-offs amongst the three

)

. endogenous variables occur in the sense that an improvement in say, real
income occurs ‘at the expense of the balance of paymehca and/or an

,1mpro§emenf in laBour's share. . , .
.8 « De Melo, within the framework of a general equilibrium moq-linear

.

resource allocation model, attempts to measure the effects of protection

,on resource allocation in the Colombian econdmy The modél incorporates‘

1 'R o

¢ . ' non—traded goods as well as direct substitution in both supply and l N

demand with market behaviour specifications lending themselves easily to

1 -

SRR ' the inclusion of price distortions. -The system of structural equations

>

follow the general outline used by Johangen /(1974). There are 15 sectors
. . _

(of which 4 are non-traded) and 4 primary factors. However,.unlike
~ ' . .

[P

; ' ’,J )

@
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”Johansen, a solution is obtained through the Halrasién approach as

opposed to the programming approach The linearization required for’

" solution in the programming approach restricts the size'of parametric

changes one can experiment with. By using. the Walrasian "tﬁtonne-'
ment" process, De Mélo was able to consider quantpm changes- in various

“parameters, his principal concern being-that of the {impact op bndogengps

’

variables of a 100 percent tariff reduction. Using 1970 as the base

" year, De Melo initfally qolved'his model in terms.of actual tgriff—

-ridden product and input prices. Then taking the resulting solution as . '
an equilibrium, though distoiéed, the model was solved again showing the - . !
effects on resoufce allocation and on prices of a one hundred percent.

removal of all tariffs and subsidies-in the traded sectors, except coffee
\‘ ’ 1
wﬂgbh igs a special case. Since there is no money in the model, prices of

the 15 sectors were all normalized to equal one so that the free trade
solution was expressed in terms ®f percenthge changes only. The general
’ . 1 :

equilibrium results were ‘then compared with partial equiliﬁrium estimates.

‘s ' ' . -

Hié principal conclusior is that the adjustments that occur in factor
*

1

prices and in the prices of non-traded goods as result of tariff changes .

"are "likely to have a bearing on sectoral output responses to changes in -

tariffgptructureé" (De Meio 1978, p.‘AO). - ’"‘ ' irr-
The model we préposé to develop here abstraéts to some extent from
’ _'_"- .

the gengtal equiliﬁri&m framework of the foregoing writers: It ‘examines ) Coe
- within a partial equilibrium macro framework the comparative“static \
impact of‘changes in the internal terms of trade on the important

\"dualisﬁﬁcﬁ véfiaBles.z Phte "dualistic" variables of concern here, as

I

s .

~ . s - ‘ ) ¢
) , . & ’ ~
One ecorometric model which focuses specifically on relatioqehips |

N L . A
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. specified earlier, are relative sectoral outputs and per capita incomes,
‘ ' . Y v

P income disnribution, intersectoral migration and sectqralyghployment‘

' ' and unemployment,.

’

3.2 AGRICULTURAL SUPPLY N

'

' The behavioural model'propoaed as a basis .for tﬁe econometric

model to be used for the estimation of supply ela;ticiries views the
agriculturhi\sector as consisting of K producing units (farms) with J—

the kth unit bein§ sufficiently small that its decisions with respect

.

to the supply of thé i croﬁ (1 =1, 2,....,s, s+ 1, s+ 2,....,m) ,
- N h ‘ R

do not influence either crop or input prices. We can regard the k
" e . o ’ .
\ ., farm as ‘having to make two simultaneous decisions. The first decision

- 0

concerns which crbp'or crops are to be grown. At first glance, this

\ H‘ -~
« would largely be a function of rslative crop, prices and - fﬁ: type(s)

: of land to which the k farm has grcéss. The aecond decision is
. \ - .or

cc;ncerne:-d, with the absolute quantitjf\ of the crop or 2crops .that will be
\ )

bitought to market, This will mainly depénd on the ratio of tha prices .

?

—— - > ' .
= .between agriculture, services and industry, particularly with respect to
their role in foreign trade has been’ developed by Thorbecke and F eld
'(Thorbecke and Field, 1969). However, the model, which employs 8 beha- ¢
- Vioural and, 15 technigal or definitional equatigns, is unabashedly
Keynesian including all national income variabl® being expresged in
constant prices. Even though the Bectoral consumption functions are in
part functions of the TOT, 'the model's applicability to thie sort of
problems to be tackled here is somewhat limited. It is intereating to . .
note, however, that the authoks found that bpth in the case of’ Argentina
and Peru investment in agricultural relative to 1:5 poten;ial contribittion
to national income was deficient. ‘ -

31: s assumed that the fth crop given by (1 =1,2,....,8) is8 not “land

. apecific, whereas 'the 1i° th crop glven by 1=8+1,8 + 2,./r.,nf*b be
grown ‘only on land with specific environmentgl qualitiea, or is, fo:\\\
example, a crop such as qge borne by a tree. Looked ‘at in another. way, >
there exist some units of land which for &l1 feasible relative price
ranges;’ can be profitably used for only specific. crops.

-
¥
\

- —
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‘e

of the crops sown to Bome sort of index of prices indicative of the' !

"cost of,non-?gricultural goods consumed by the kth farm. It is -aBsumed

that: each producing unit selectsg that combination'of crops and expected

crop outputs which maximizes the respective unit p‘réfits. subject go'/ché ‘

| . s ¢

s different tecﬁdqiogi’es implied in each crop's‘production ‘function.
,‘Thg‘aasumption of profit ﬁ«ximizir{g behaviour made here seems?to

. " ' ' ) i . . f r €

conflict with the utility maximizing behaviour believed to be character-

1stic of third world farmers discussed in Chapter 1. Much of  the

theoretical Aanalysis of gi‘ower behaviour found in ‘the liteta’tute'does

.aa

view the production upnit's objective as one of utility ma‘idmization. )

" This approach is quite appropriate in the case of a 1arger subsistence

type‘ of 'agriculture. However, in the case of Colombia where commercial

2

or market-oriented agriculture activitiea ptedominate with. the ‘bulk of

the farm output and most of the inputs used being sold and purchased

' in their respsctive markets, the \appropriaté' formulat:ion of farm

behaviour is the maximization of the differences between thé farm's
sales and its input costs. : . e

*

In implicit form we can write the production relations for the

e +

dif'ferent crops faced b}\the kth farm as ‘followa:

| N ¢ . AR
- "\. . he . - N \
Fik(Q % xikl’ xikz"“" e U AR TR LR T TR VIR Y S LALAAL I
. - N . . .
) ‘- a . 4.' ¢ . | 2 1" " ' . -‘
Xun? = 0 ‘ ‘ e (3.1)
where Q’i.k is the output of the 1Fh crop by the k farm. 1k] (3 ='1, -

2,...:% x-1) 18 the"jth variable input ¢
. '

the ith crop by the kt ‘?arm,b

re for‘the production of

(=1, 2,.'. < 8) 1s the’ non-crop

ik

~apec1f1c land availa‘ble tov the k° afarm, and'\xikj (3 = 4l r+2,...., 1)
~ 1) H R

e .;.uu.i- sy



of specific crbps.a “It will be assumed that (n-r) = (m—s)‘andhx

v form the lagrangian:

.73

(1 - stl, s+2,...., m} reférs to land which is tied to the production

ik, ¥l

is written as X ‘as X 2,uétc., that’ is, there

st+l,k;rtl’ f{ik; r+2 8+2,k, T+

is a. one to one éorrespondence between'the ith crop (1 = $+1,'s+2,.... m)’

and the'j crop-specific lqnd (1 = r+1, r+2 n). C

‘

Given maximization of profits as Qhe k h ‘farm's objective, we can

’
v
]

°

.;
= n+xF

T ik 1k(Qilg; Xk oo Xy (3.2)
. N Rl . ‘m ) . N
' where . Hk = 2 PiQik-T 2 vj X'XTkj ‘ {(3.3) -
©ogel . j=1 sl . o e

.and where Pi is the prisg of the'ith crép, and vj is the price of the
. ‘ i . .

- [
jth inpup.5 . ™ . ’ o K
L * ‘
By letting the partials of Hk with respect to‘Qik, xikj’ and Aik

,vanish, we arrive at a set of (2m + m.n) first-order profit maximiza-

tion conditions for the kth farm. .From these first-order conditions

"and from the ;mplicif function théérem, we- have for every pair of output'

prices holding al¥ other outpht‘pficeq and all input prices constant: ' .

dqQ A,, P, 6 ' , : ,
- 2k - 2k°1 . ) N . (3.4)
Qe P o . ‘
“,\ ’ ' ) ' ‘ - 3 ] j : -
41: is assumed that; a) Xlkj >0, b) F 1k is at least twice continuous4

lyrdifferentiable 'with respect to its arguments with all partiala differ- -
ent from zero for all nontrivial golutions and, c) the function in its.
implicit form is written as Q - F,. = 0 so that aF /aq > 0 and

ik
<
BF /8X 1k ' 0. ,

51; is assumed that there are no "switching" costs involved in
teallocating land‘from one crop to another crop. o
' 6Th "hats" over the arguments of F indicate their respective -
ik :
_profit maximizing levels. - '

[
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second-order conditions are satisfied, we may' solve for Qi‘k in terms Ef T “."_
. * : N “;:'.\:' : N 'v’;'
. P, .and vj,'that is, the supply function: ‘ . T
. . & " K e . . »

‘

. t . . . ' .
This represents for the k h farm, the rate of transformation between Ql.
/ ) . -

and Q_2 and, as required, it is equal to6 the weighted ratiO‘pf the two
€2, ' )
product prices. Next we have:

L]

- : ~ ~ \\ ~ b
w o dX X, o oA ‘
: K 2k2 .,
S - k2 _ _ . - a-.f_EEQ . (3.5) . .
2o g Fyae e SO o

-

This states that for every pair of input prices, cost minimization

i

.~

requireh equality between the“marginal rate of ihput substitution and

the ratio of input prices for each and every crop produced.

b

.

Finélly,'ﬁe have: . ' ‘ -
. .
IR S T T (e 0
Py BFy /3 Ay -

o

Thus the value of the marginal product of the ip input used in the.

. N t . ' . .
production of the 1 h crop must equal the price of the,jth input. This, .
must hold for evéry'ﬁ.nloutput/input palrs: .+

AT
.

From thesde prbfit maximizing first-order conditions, assumiqgﬂthe

Qik = fik(Pl,.Pé,....,‘Pl,..:., Pm; vl’.VZ}""’

+(3.7)

-— ' V,....,V) : p

J n

Aséuming that the supply fungcion given in (3.7) is homoéenkousﬁof

degree zero in all brices,‘we may deflate'all crop prices w%}h a price
A L& ’ e ~ o ]

k3
v L

N . . N
et PR - o T 3 T H T SR R s T S IR P
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‘variable of our choice.

obtain‘agﬁregate supply of the ith crop by summing over K producing
units: B ‘
K ~ - ’,' * x % x 7 . ]
L Qik!- Qu = Fy (B psennns B3 VIseeens VO (3.9)
k=1 N '
. . Ch
VS ‘
A priori we would expect 3Q1/3P > 0; 8Q /ap < 0 (h ¢+ 1); and
, < s : s o ‘ L .
aQi/BVj 0.‘: ’ . . . . , o |

'
¢

Given the coptext of this study, we deflate
W . . .

Thus we have:

-~ < —
% * . :
Q -f (Pl, P2’|o-|, 'Pi,....

ik Ttk

b

& % Lok ) * Li\
vpm; Vis Vpreeees vj,...., yn) (3.?) %
§

. . *
where the stars indicate deflated/values, that 1s, Pi.represents ‘
: . L 3 to

the terms of trade faced by.cultivators of the 1 crop. We may ; -

Tpking'the differential of (3.9),'we have afﬁex manipulation and

-

rearrangement: L °

\‘
. - L7 ‘]
dQ, = Q,(E,, )dp /" | (3.10)
Q Qi\;ii i’ st :
. ' T ~
B ‘ . ‘ |
t : . oo ! £ o
where Eii is ‘the total price elasticity of supply of the 1Ch crop- and
is defined as: ' o \ n S
: + e, + /+' +a, B, ¥
(Ei-l'nli cn‘cu Eii qo.o- im mi uileli T Y + aijaji N
‘ : . I \ ¢ ul
IR AT ainsni) o : N

7As will be discussed in subsequent chapters. it 1is preferable that
area planted with the ith crop rather than output of ‘the ith crop be’
employed as the dependent variable in estimating the supply responsive-
ness of the 1° .crop. By definition, of course, output is equal to
area cultivated multiplied by output per area unit.

. ‘ , . -
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T

lieil (141 ig the cross elasticity of supply of the ith'cropmwith

respect to the price of the first crop; nlii(i # 1) is the ratio of the

‘ .

.

' crop; O

percentage change ir the price of the first crop over that ‘of the 1th

.

19 is the elasticity of supply of the 1th crop Qith respect to

the price of the jth input; and B liscthe ratio of the percentage change

i1
in the price of. the jth 4nput over that of.the 1th crop. ‘If only ~the

price of theiith crop changes, all other prices held constant, then .E1i

3
4

lcollapses to Eii

» the own price elasticity.

3.3 MANUFACTURING SUPPLY

Suppose that aggregate output of the manufaq;uring sector qf

At

Colombia can be represented by the following implicit production function: °

e

G(Q, Ziv 290 23, 2, T) =0

8 (3.11)

vhere Qm is the output of manufactured éoods. We may define_fhe Zi's

ags the level of capital stock, ‘the employment of labour, inputs employed

which originate in the agricultural éector, and all other inputs, réspec-
b

tively. ‘T reflects the level of technological progress.

It will bé assumed that firms in the aggregate, in response to a
given vector of product and input prices, attempt to choose that 1eve1:

of aggregate output which maximizes profits, subject to available tech-’

noiogy and those inbuts whose availability may Qomehow be constrained.g.

8We assume G 1s at least twice continuously differentiable with
respect to all of its arguments and that 2, ({ = 1,2,3,4) 'is non-
negative. G 1s written in such a manner téat BG/BQm >0 and 'BG/QZ1 <0,

gThe assumption that the manufacturing sector is a "price-taker' in

g

§amenas

-
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We may form the Lagranglan: ’
n*-n'+>“c(~2 2. 2., 2 T) ' 3:1~2)'
m m  m Qm’ s e ek L . . A( '
) ! .4 . . )
whére H = P Q Z.riZi. Pm is the price of manufactured goods &nd
i=1 ’ '
T, is the price of the’ i th input. :
- By setting the partial derivatives of H with respect to Qm’ 1;
A and T equal to zero, we have seven first—order profit maximizing
conditions. Asshming the second order conditions are satisfied, we
may solve for Qm in terms of prices and time, that 1s, the -supply
funcfion: ' e
Qm-- B(Pm'a rl’ rz: 1‘3, 1’4, t) ' o < (3.13)
) . [ . 4 )
A gripri, we would expect B%ZBPm % Oaandtag/az‘ri < 0.‘ Presumably -
'3g/at ‘18 also positive. ¢
Taking the differential of (3.13), we obtain after maripulation
aqd reagrangémgnt: ) g ' e N , ) : ]
_de = Qm Em de + EE dt (3.14)
, P . 3t
m '
Y N 4 . ) :
where.E = ¢ + Ie,a e 1s the elasticity of supply with respect
: T LA 11" “m : , ‘

to the price of output, Pm; e, 1s the elasticity of supply with'fespect

i
. th L
to the i input price, ri; and' a

+

1 is the elasticity of the ith input

.

no way implies that it operates under competitive conditions. There are,
of course, extensive monopoly elements’ within Colombian manufacturing‘
Although manufacturing prices in Colombia are hardly arrived at .
competitively, it is safe to assume that prices are largely exogenously
determined by the system of price controls and trade restricting
controls which permeate Colombia manufacturing.

Cr

.
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price respect to'the price of output. Generally, it is assumed that

dg/3t ig copstant. If riAis held constapt,.the Em collapses to e

L3

"cultivators of the ith’crop as: o .

3.4 DEFINITION OF PRICE DISTORTIONS

" Let us.define for tiﬁe period t the terms of trade faced .by

t
A

'P* Zp /P . 3.15
it it/ "me, ' ) . - By
Thking the differgntial of (3.15) and approximating dPit With.ﬁi:\— Pit

. and,det as P - Pmk’ whére the barred prices are the-éorresponding

. mE. .

-

world prices, we have:

P P - P - . B %, } -

d it _ Pit Pit - Pmt Pmt = P. . (3.16)
— = it )

Pit Pit _Pmtn""

«

. * . “y . . ‘v «
Pit is. the percentage change in the internal terms of trade expressed

in' domestic prices required to equate it witié}ﬁe terms of trade Qhen

" expressed in world prices, that is, for culti a;o}s of the ith crép,

.

(3.16) expresses the percentage difference An the relative prices théy
would face if they had been permitted to trade diréctly with the outside

i
world and the relative prices they actually face. The relative distor-

tion in the TOT for the agricutural sector as é thle, i.e., for all m

" crops, is given by:

. x M

3=l i=1 il

'

This expresses the percentbge difference between the TOT at which the

- N,
agricultural sector trades domestically and the TOT at which it could

potentially trade in absence of trade barriers, that is, world prices.

« . R ° L

@

Y

L U U Uy S S W
b . L

. m - m m - o ~ S ‘
P = E 5§ P , where I 61 = E (Qit/ Z'Qit) =1 | (3.17)
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' where F is the partial derivative of F

s

. 1

3.5 IMPACT. ON AGRICULTURAL OUTPUT, EMPLOYMENT, AND 'INCOMES

We first examine the 1m§act on the 1th crop. Eésentially the

L9

problem is to determine the output of the ith crop that would be |

79

forthcoming if produéers had faced world rather thaﬁ«distor;ed prices.l

The difference between that output and the output ,actually produced

would reflect ‘the lost production of the ith crop incurred as § \

[P
:

result of trade restricting controls.; The butbdi lost can be deter-

.

4
mined directly from (3.10), that is:

. o - ) N . *
. Q7 Qe t 4 it

-

a ' ¢

"where ait 18 the output. that would have been Ithhgoming if world

=Q v Ey - 14 o (3.18)

relative brices had prevailed.;o Total agriculpuqal-outpﬁt lost due to

distortions in the terms of trade would be given by:
- %l (-
Q Qat * e ~ Yo

) , 4
i=1

at

The employment of 1abour® in the production of the ith cfop is
. .

the payment.to a unit of labour service must equal the value of the

marginalqpfoduct of the last unit employed, that is:

5 !

* . .
Pafige = Ve

i

with respect to the jth ’

13t i

of (3.20), we obtain, after rearraqgemené, for the ith crop at time t:

¢

loihé "hats' are-ﬁropped from now on for purposes of simplicity.
( ) . - P

]
~ -

[ SR e

- (3.19)

given by the profit maximizing first order condition to the effect that ~

(3.20)‘

" input which in this case\&e assume to be labour. ' Taking the differential

v w0 AT

o b Pk s 0 e i T L S ¥ -

e o




‘(.

_thé h h . input (h 4 j), and F

Thus Eit - E, reflects the lost,emplo§ment oppdrtunities in the

' fesponse to distorted domestic priées rathér than to world prices.

. Ct : *4 n :
@ % dvy - B dRy - L Fine®®ine) = Frge9Qe

(h#)) .‘ : | i

» .

*
Peefagge Paefigse 0 0 Fagge 0 Fagge o

(3.21)

where F is the ‘second partial of F, with reapect to the j inpub

133t 4 .
. (‘:W,
(labour), iihe is the crogs pgitial of the j input with respect to ~

& v .
jit is the partial detivative of Fij vitﬁ o

respect to Qi'

. {
11 = Y
Agsuming dvjt = 0 and Fijht 0‘ , and defining dxijt ag Eit «E;t

where Eit is the level of employment that could have been realized for

. the ith crop if producers had been able to trade at world prices, we ‘ ‘

obtain after substituting in (3.18):

PO T

E, - E = (Fijt + FijitQ E,,) P ) {3.22)"

it ic Fijjt it711’ it |

it

groduction'of the 1th crop as a result of cultivatdra producing in ’

Employment pppgrtunities lost:-for the agricultural sector as a whole ’ ///’

would be given by:

/ &

. m - .
-E .= L (E, -E ). - o (3.23)

. We now turn to the effect.these distortions in relative prices .4535
fa “ i

, v

i . e

&

11 R
As long as Fijh # 0, then (3.21) is &mly one of n input demand

equahions which must be solved simultaneously gor the n inputs. By

= 0, we are assuming that the additional employment of the hth input

1jht th

leaves the marginal product of the

input and hence the demand for the

j 1nput unaffected. As will be seen in ter 9, this assumption

1

Ly
H
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ﬁéiate inputs are émployed in fixed propottiohs, we have:

..returns to land as part of agricultural income, it is implicitly assumed

' - ‘\ o l
_ have had on g&ticultural incomes/ﬂ Value! added in theé production of the

gth crop can b;\dgfined as: ’

-1 |
Yit,= Pielie - jz vjcxijt ‘ - G2 b
| ° K - i

° o ) ' \) R
where the expression after the minus sign fefers to total payments o
3 ! v -

made to intermediate inputs (J = g,...., ril).lzf Assuming the intérmed- ,

\ : ) ]
\ o -1 . \‘ ' ' %
g ?it (1 E a j)P Qit L (3.25) i
Y\ . j- . ) . :
, ' ‘* .. L
. where aij are the Leontief coefficients. Takinﬁ the differential of f ‘
‘ . \ . . - , . ‘1
(3.25), and substituting in (3.18), we obtain: - " . e g
. , ) F |
.
_ . . 1 ! . ) n*
Tie = Y4 ™ ,(l'ji aij)PitQ @ +E P (3"26? . o
' whe;e Yit is the ‘value added or {ncome that wduld be ggneratedﬁtq the oot

¢ h » -
production oé‘thg ith crop had producers been able to trad® at world
. E ‘ .

prices. Thus Y - Yit reflects income lost to prodpcers of” the ith

.crop as a result ‘of trade restricting policies which reduced significant*
¢ ) A ©

ly the relative prices against which they based their output decisions.
The income lost to the agricultural sector as a whole wﬁuld be given by:

\

LY

\

makes little difference since data limitations prevenc the estimation
‘of crop production functions in.any event.

lgThe j variable input (§ = 1, 2,...., g-1) therefore.refers to : ;

variable primary inputs while theAjSh-variab}e~inpdt (J =Byeeon, r-1)
refers to intermediate inputs. It should be noted that by including all

that urban-dwelling absentee landlords are relatively unimportant.
. - 4
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J In the next sectfén,[we examine following élong the same lines
as we did for the agricultural sector the impact of relative-product

price distortiohs on manufacturing output, employment and 1néihes.

3.6 IMPACT ON MANUFACTURING QUTPUT, -EMPLOYMENT, AND INCOMES

For simplicity of manipulat%gn, let us set drli‘ drz.-"d£4 =
‘ag/at = 0. T, is, as<will be recalled, the price of inpiits uaed in
manufacturing which originate” in the agricultural sector *{L:t us .

- define r, as Pa' Reformuﬁgxing (3;14%ﬁwe have for time t:
) . ~ 4

v qut " Qm(em/t¥eabamt)dpmt/ mt_ (3-28)
{ IR /
fwhere éa is the elasticity of manufacturing éupp;y with respect to

i RN s - . 1

/ Pa and bamt is the ratio of .the percentage change in.the price of:

agricultural inputs to that'of manufactured goods, that is, dPa:/Pa;

over det/Pmt' Define de as Q th at Pat - Pat’ and

- ! * v ’ -
det as Pmt - Pmt’ where th is ﬁhf manufacturing ou%put that would be'

forthcoming if‘tﬁe protected, manufacturing sect®™ were foréed to face

" world prices —at and P are of course the world prices oﬁ.agriduitural
and manufactured goods. Thus we have fr (3. 28) ,
Qﬁ; - th N Qq(eumt + eaPat) A ) (3.29)
. £ . . ' ,
whefe Pmt -_(Pmt - Pmt)/PmQ and ?at --(Pat - Pat)/Pat' A priori, °

v

- 'g .
we would expect e, to be negative. - Hence th - th reflects the increase

or gain in manufacturing output that has occurred as a result of a set

\ 2
' °, I

a
§x .
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of domestic prices which differ radically from the &gme set of world

5 . .
v N . - o -
.3

. prices. . . X . : 2 .
. © s a . ' » R

In much the same manner as was done for the effects on agricultural

L

employment, we may derive the 1mpact on manufacturing employmenf of

TOT distortions by takin the differential of the profit maximizing

first order: condition with respect to Z ﬂlabour employment). Then”

2
and ‘then with espect

. PN assuming, as we did for the agricultural sector, the drt and th:/eécond ' :
* ; . , r)_.i .
cross partial derivatiﬁg’of G with)respect to Z2 §

the i th input (1 = 1, f~'ﬁ§ are both equal to zero, we obtain. ﬂ( - . \~/¥\\
' : <

£ -E '=-6 P ‘

-1 . E
Eat mt - 22t I(GZt ¥ GZQtthem) mt 2Qteapat ’ ‘3'30). .

S t ,
; where G22t is the secon;kbertial derivative of G with respect to Zé ‘
L (labour), GZQt_iS the partial of;G’2 with reepect.to Qm and Emt._ Emt-' .
f dZ e Emt.— Emt would reflect in a partial equilibrium fréﬁeﬁork, the -

additional employmeng in the' factory manufactuiigg employment which

could b? directly attributable'ﬁp relative price distortions. Emt is of ) o

the level of eﬂployment that would be generated if manufacturing in ‘ o

Qﬂlgmbia were forced to cohpete directly with the outside world.

e w i
Factor locome yielded by factory mandfacturing at time t is defined

. b ‘ - )
Y., =P Q. - Lr'2Z . ‘ (3.31)
43 1t 1t . ‘ (

where Z1t refers to the employment -levels of agricultural and other’ IR

intermediate inputs. Assuming these inputs are absorbed in a Leontief - .
) ’ L ‘ o / o ‘

. . . manner, we have; -* .

©
t
}
'
»
'
7
r
13
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] vhere b1 is the fixed 1nput—6ut§ut coefficient. Taking the differential’ !
. ’ A . S i ‘

. -

N of (3.32) and substituting .in (3,29),~wé obtain:
’ B
' ’ ¥ ; P ) " (3.33
’ - - P+ : T (3. - :
'Ymt Ymt . (} g b )P tth(e mt eapat) - (3.39) < a
. ; ' ' ’ - ;
v, s . ~ ,,
¢ where Ymt are the -returns to the primary factors expressed in world
A . * - _ N - ‘_,‘q
. rather_;haﬁ domestic prices. ‘Thus Ymt Yht represents thé gain in N
- »
income ‘enjoyed in factory manufacturing as a result of protectionist
policies, assuming absence of monopolistic or mon%paonistic pdwer in
N /\_\ . . . . A
trade. - , ‘ . R S i

! 3.7 IMPACT ON,INCOME DISTRIBUTION

¢0ne of the more 1ntére3t3ng questions thaty this study will examinél

€

is the effect that distortions in relative ﬁtices‘have had on Ancome 4

distribution. OAr obhjectve will be to compare the existing distribution
e p . RN
3 . }

with the.one which would prevail if the agricultural sector had been in

» e

oy °*
-a position to trade at world prices. ) ..
L .

We may define the total pominal income ea}ﬁed by the kth income ° \

‘ ) class at time t asf13 . ' ,,//,
~ . . o . ’ ‘ . . i ; i ,
e & Yake ¥ Yake T Yoke. (3.34) .
- . , ]

‘ . #

g | ‘ o .
whqfe‘Yikt is the nominal income of farmers in the kth income class
who produce the 1th crop, Yﬁkt is the nominal income of persons in the
— - e ~ae—r ‘ . , R

3

13Since*available data on income distribution in Colombia 1is express-
ed in nominal terms, that is, in terms of money income with respective "
sectoral Wices deflated the model formulated here will be set up in ‘
similar terms.- ’ b

/ QA
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( .

kth income class assoct’ted dith factory manufacturing, add_Yokt is

the noginal income of.all other income earners in the kth income class. !
0o . ' . ) 3
Other income earners would m;unly consist. of individuals employed in
, . ~ X

' ~

non~-factory manufacturing,” services, construction, and government.

Taking the differen\tia.l ‘of (3.34), assuming dYokt equals zero',1 -/’///
h : £ o -
e have: v . . . ey . )
w e: . 0 ‘ : |
3 A
¥ ooy = @ o ¥ -y {
Yee ™ Ve ™ (_gkt " V) e ™ Ykee? 3"-35)

Lim]

“:Rewriting (3.26) in terms of.nom"éal income and then substituting

-4

1:t as well as (3.33) into "(3.;35), we obtain:

-

y - <

"N v I l r- . .' . ) . .

\ , th - th - 1}Ilsikl(l - I aij*)PitQit(l + Eii)Pit + > |

. 1= R b . R
| v s . . .
’ 4, ~ P NN .
uBmk (1, - 1f3bi)Pthnst(em me ¥ <
N eapat) (3-36) \. .

.
¥

where Bik is, the prgporfion of 'ch_e ithv’crop grown by farmers in the

-~

A

R4
<

13

' 14This is perhaps an untenable assumption. Jt is obvious that
the removal of Histortions in relative pricdg would have?some effect on

the nominal in
incomes would

es of p‘t:}\er sectors. UnqueStionably, their real -
2/ affected, ‘the extent to which depending on the relativé

importance of agriculturdl and manufactured goods in their respective
comsumption baskets, and the income elasticities of demand for the two
comnodities. The impact on the incomes of the other sectors is,
.however, beyond the scope of this study. In _any event, it has been

demonstra\ted by De Melo (De Melo

1975, 1978) that the effects o

free L

trade on prices and the value added. generated by "non—faptoty

nufactur-

ing, ttaﬁspottat\ioh and communications, d'qnstruction and services jare

Sée the first section of this chapter.

minimal. To the extent that

\-

there’ is some impact on the money incomes of these sectors, then the
effects on income distribution of distortions in the terms of trade
"should be taken as a first approximation and any changes in the
distribution as indicative. o ' \

-
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' c;ass ang n

‘ -~ . _—
kP income class and B i 18 the proportion of manufacturing output

¢ b /

accruing to the k® th -income class. The‘expreséion (3.36) therefore is

a partial measure of*ﬁhe impact of distortions i;ahgriculturai‘and
panufacturipg prices have had on the distribution‘of income between

L

those in the kth income class who earn their living in agriculture J

[

and those who edrn their income in the manufaecturing sector. An

- °

' identical expression may be derived for all K incbme classes.

‘
N . \

Once we have th for each of the K income classes, one could

talculate the percentage of national income (now expresgsed in wayld

"{. prices) accruing to each income class and th¥n compare it with current

i

or actual share of income in each of the K income classea The impact

)

of distortions in relative prices on the distribution df 1ncome would

o »

be seen most clearly through the change in the Gini coefficient of

! [

conLentration that would result. An approximation to the Ginf'coeffic—

tent {s gibén by:

S 8:":’% Y- 1" R L N € 12
; . .

where Yk is the percentage of income accruing to the k income

: ; is che atcumulated percent#ge of income earners‘in the(b h

intérval:t We would be 1ntetested inﬁdecermining' L Y ;§

’
L}

k-1"k

S - . =
T ‘ g= I (Y - %010 4 . .4 (3.38)

n
7 gml kkl
. i ' B ! N‘ . .'th .
reflects the 'percentage of income .earned by the k  income -
) . L N

whe}e ik

4

: o 15
class but expressed in world rather than-domestic prices.

.
' ’

.o .“‘\‘
K \
3, . .
.

Ed

15
. ﬁ

3

¥
N

-~

“It 15'1mp11c1t1y assumed throughout ;hat‘;he price elpsticity of i
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3.8 TMPACT ON INTERNAL MIGRATION AND ﬁRBAN”UNEMPLOYMENT :\~_,///

We:postulate that the decision to migrate is larggly beged on the . ’

prospective migrant.'s ability to cempare the income he would earn over

-ab

PR S ein -
g ‘hiis lifet{me remaining where he is and the igcome he would earn by .
oy
,migrating to ‘the city. We further postulate that the migrant's estimate : ~if
of the income he‘would(eatnlin the city is based on the ‘expéctation of ° ,(v;
obtaining a jgb in factory manufacturing Thus migration would occur . f 5’

1f (ignoring the ‘cobts of the migration itself)

"y " . . .
T Y -Y ) . ’ ,
2 mt ‘ att. > 0 Lo . " - ‘ ’ (3..39) - , ~ ’: .
. t =0 (L+n)%. . Lt e ]
- : c . - o
" A . ' ‘ '
where Ymt = Yaf is'the expected’ apnual:.difference in income that the

prospective migrant will earn as a reault of moving'to the city and r

N

is some discount rate. It ‘18 of coursé a baaic~contention ‘of this. atudy .

that this difference is. to a 1arge extent a reault of. distortions in

N E ¢

. relative commodity Prices P ~ s
Let "’ us, .as a’ first\approximation, auggest aﬂmhﬁ;ltiqn responsé‘

function along the following lines:

¥, -
- - f

. . 4" . . .
. T " P . . MR P

s - = A - . . . Wh .
. 'H,t Mt (Ymt Yat), ryt; W, W

A . . ’

¢ K

th.

supply ‘of the i “crop is invariant across income clasaes. This does not

" mean of courge that the proportion of Yand allocated to different kinds of

c¢rops 'is invariant across income tlasées. To the eéxtent that 4ome
. differences exist in the .types of crops cultivated by farmers of °
diffenent income classes, one might ,expect that distortions in relative
crop prices would have had an impact on ihtra-agricultural in¢ome distri-
bution, that is, distribution within agriculture would not have been

W

L unaffected if.8 in (3.36) differs aignificantly for the'K income classes.

P

"A priori, {f farmers in the lower income classes tend to-grow crops which . °
"are burdened with the largést . distoftions between' domesticfand 'world prices
and tend to be more responsive to changes. in prices, one would &xpeect that

the removal of such distbrtions would tend to have a beneficial impact dn o
intra-agricultural income distribution. R . .
o Lo T : S - N o
EUPE o f’ - o T :
. :*, _ . s R ., )(’ . ’ - . ,
P t wot N 0 : -'; .
t -“\\' , :
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~where W represents any other fatt inflnencing the migration decision.’

-, e : ' . ' - *
.where dUt is the change in the level jof unemployment, st i8 the change.

88

16

Taking the differential of (3 40), and assuming dw = dr = dt = 0, we

obtain after manipulation.

s

n .
M =y M dY -Y ) . L41)

o ) /!,
where 'y is the elasticity of migration in résponse to the#diforential-

'

between the tvo sectoral incomes We may then define dM as M
¥ = ¥ - - - " "
and d(Ymt Qaq) as (Ym ? ) (? ?at)’ where the "barred

variables reflect sectoral incomes expréssed in world prices. Thus. a

ﬁt M is a measure of the .extent to which migration levels in
' s

Colombia are xplained by distortions in the TOT brought about by the

trade restrictiing policies required to ensure the survival of the

5 .
.manufacturing Bector. '

+

. klfhe effects on urban unemployment as a result of distortlnns in |

“relative priées\can be dg}ived from the identity: 4

-

C e

T . - . ‘ .
* . -
,dU_ = - C .
LU = dL + dM - dE e (3.42)

. .

)

)
b
0
+

16The model derived here is expressed in its most genéral form.

" The exact specification or definition of such variables as M Y ,

.mt

Y., and Z,_ 1is left to Chapter 10, at which time,the yarioqa

agproaches and definitions employed in modelling migration response

by investigators in the field will be examined in some detail. One

auch model is Todaro's which was discussed in the first .chapter. Use¢

of Todaro's model would require Ymt to be redefined as p Y , Where p

mE

" 1 a measure of the probability of finding employment in the factory

manufacturing sector, '.To the extent that p_ does.not equal one, the

" urban-rural income differential w111°differtfrom that given in (3.39).

n

~
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migration level, ‘and dEt is the change in the level of employment in

&

. the use of the model exactly as presénted here.

,outlined in subsequent chapters of this study.

89

- - i
. H
' * ¢

in the internal urban labour force, th is the change iﬁ the net

factory manufacturing. We would define dUt,as ﬁt -U th'as,ﬁt —-Mt,

* -
st would be given. We may solve for Ut —;Ut by

t’
and dEt as Emt - Emt'
substituting in .(3.41) and (3.30). Et - Ut would then represent the : '

increase or decrease in urban ‘'unemployment which may occur in the

absence of distbrtionétin‘relative.commodity priqes.17

. o e .
¥ ) by - . /

—

l?The proposed model preanted in this chapter will be used as a ‘
basis in the attempt to .estimate the impact on the various "dualistic"
variables of distortions in the -internal terms of trade. It goes with- .
out saying that limitations in data availability and quality may prevent -
As required, appropriate
adjustments to the model as well as the reasons for them will be

> o7
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CHAPTER 4 . :

SUPPLf RESPONSIVENESS OF NON-COFFEE GROPS

\ 4.1 INTRODUCTION

This chapter will be concerned with the estimation of the supply

ré5ponsiveﬁess of non-cpffee érops (agricultural commodities other than .

. 2. .. . .
coffee and livestock~derived products) in Colombia. We begin by devot-

ing our atténtion to the estimation of aggregate non-coffee crop supply
responsive sg/ JIt will be recalled from Chapter 2 that the relative

‘1mportance of non-coffee crops in Colombian agriculture has risen almost
constantly since the end of the second world war from 34 percent tBISO
- N y (\ ’ 13

percent of total agricultural. output. . - . ' {

h

»
P s A SR

We then direct our attention to efforts to eatd4mate the supply ot

. \ L)
. * .  responsiveness of the most important of the individual non-coffee crops.

\

In'terms of the value of output the most important non-coffee crops ar
! .

] ' . . . 1
cotton, rice, corn, potatces, yucca, panela , and platano. Between
1950 and 1975, output of these seven crops on average accounted for

begweeh{SO and 60 percent of total non-coffee crop ohtput. Other valu~ i
. ‘ , .
‘able cropgﬁérown but of significantly less importance than the above are

sesame, oniond and garlic, cocoa, bananas, sugarcane for centrifugal

gugar, barley, beans, tobacco, and wheat. Approximately 85 peréent of
~ - } .- . ' [

non-coffee crop output can be considered as annual crops. Among the key

aeven;crops only platanco is unambiguously not an annual crop. Other Cod

|

important perennials besides coffee are banangs which are almost all

i

UL SN

: . : ! . : '
lPanela is a form of non-centrifpugal sugar and is a basic caloric
foqutuff amongst the Colombilan peasantry. Its manufacture is almost
entirely a rural.or agricultural activity. About 70 percent of the

.gugarcane crop ends up as panela.” 8

¥ . ' - i ’ i »

O
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1

exported and cocoa but these are one-third and one-eigth of platano

output, - respectively. ° L

The next section .develops more péégisely the model given in Cﬁapgﬁf
3 as weli as reviews the various approaéhes Ehat ha&e been taken in the
modelling of the behaviour of cultivatora of annual crops with respect
\ —
to the prices they receive for their output.2 Section 4.3 examines the
procedures used and problems encquntered in the estimation of aégregate /
on—coffee:crop response in Colombia. Sectﬂon_4.4 presents thé aggregaté )
estimation results. In sectign 4.5, the Aature of the froduction pro- - [

1

_ cesses of the seven key crops and the econometric problems engountered ' P

in their éstimation are discussed while in the various sub-sections of f

‘ , 4.5, the results of the area response estimations are given. Finally,

- in section 4.6, the responsiveness of yields to changes in crop prices is :
estimated and estimated output elasticities are calculated. ’ ' ‘ '

A

4.2 MODELLING ANNUAL CROP SUPPLY RESPONSIVENESS . ' S

Virtually all investigators of-agricultural commbdity supply respon- K

siveness have approached the problem on the hagis of the generalized’
’ - . + . Y

behaviour model developed in the previous chapter. While'the supply
function given by équation.(3.§) might be accéptablq for eétimating the
responsivénéss of most non-—agricultural commodities, its direct applica- “mdi
* - .
0 - ‘t{on to an agricultural emvironment would as a rule require a redefini-
tion og’thevdependent and independent variables to reflect the ugEertain— 1 ‘
ty ‘that extsts in making supply deci;ioné. This uncertainty enters into

q

T qheyproblem in two ways.‘ The first is with respect to the price‘the . a2

) 2This review was made gignificantly easier as a ‘result of the work
' qf Askari -and Cummings (Askari and Cummings 1976 and 1977)
- \ \

\
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>

farmer receives for his output. Thé\tyggrtainty arises because the T

amount of a crop harvested largely dependa on the decision to plant and
the'planting decision 1in turn depends on the price the farmer expécts

to receive at harvest time. Since at the time when the decision to

.

plant is made this price is ugknown, we would be more accurate to Speak

of expected rather than actual prices. . ' ~
The second&way in which uncertainty may enter into the supply res-
ponse model developed in Chapter 3 is through the dependent variable.

Even 1if all'pricea are known, any number of exogeneous technological or

.

a

economic constraints may prevent the grower from realizing the 6utput
he would have liked to produce.in response to given values of the
independent variables. To the extent' that such’constraints exist, theré-

.. fore, it is useful to éiatinguish between desired output and actual out-

<

put. The growers ability to achieve desired outputtlevels‘dependg\oﬁ ¢
- #

the extent to which these constraints are binding'and since this is not
o o N K3
.

T

" kngwn until harﬁesping occurs, some degree ofhuncertainty tends to prevail.
. . ' N - Pl

In Qiewrof these comments, we may rewritéﬁéﬁuation (3.9)'as follows

(dropping the "stars' and "hat" for notational simplicity):

N

D

E " E E
Q = fi(P R

P ;v v

FERRETTIR 1P j,....vn) | (4.1)

: where'QE is desired output and ff (1, =1,....,m) refers to expected
re}acive'prices. Expressed in a linear stochastic functional ferm, ‘(4.1)

may be written as follows (with "t" sﬁpscrfpts included to teflect the .

~

.
.

L 3

fact that observations on all variables have a time dimension):

N
N 'D o \ E - n A .
- Q. =a + I BP + LLy,v,.+u s (4.2)
e LTI 1 A LI S » _
S

P . b b ek Lemkle e e dee e ot e b g - - - o i i
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\ where ut 1g” the disturbance term which is assumed to be distributed

randomly with a mean of zero and a constant variance of 02: and a

0’

B , and v, are them+n + 1 qe:ameters to be estimated. .

i ]
We may simplify (4.2) for illustrative purposes and to make it

more conﬂigzznt with the kinds of specifications employed in the

empirical estimations found later in the chapter by, first, redefining

the dependent variable in terms of desired area or hectareage, H2;3

and by ccnsolidating into one expression all variables, other than the
’ s . .

price of the commodity in question, which one might a priori expect to

Anfluence the planting decision. Thus, we have: ~

N

' D ’ ! ’
- By + B, P + izzeizi t_j (4.3)

where HD 18 desired area planted in "a given crop, Pf is the expected“
‘ ot

price of that crop; and Z - 0,1,2....)4 regers”to any ofher

1,t-1 (4

variable affecting area response. !

‘The problem with equation (4.3) is that neither'ﬁg nor PE‘ are

>

observable and, as a result, we require‘etatementé vhich would allow

us to translate desired area into actual area which can, of course,

+

v

3Statistically, d dependent variable expressed in terms of area is
generally to be preferred to one expressed in terms of output, whether

-.dn terms of the real value of output or in terms of tonnage. Compared.

with planting or hec?areage decisions, output decisions are subject to
greater random errors since output depends in part on yield and a large
number of random and non-random factors can influence yield potentials,
In employing area as the -dependent variable, one is of course estimating

area responsiveness and for a given yield one is only indirectly estimat-.

ing output or supply response. Most empirical estimatep of supply -
response of annudl crops found in the literature used some measure of
grea or its first difference as the dependent variable. A

4The "§* indicates that lagging of some of these "other" 'variables’

-may be the appropriate approach in specifying the’ supply responsivenesp

of some crops. . .
! . . . , C 5

s
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ﬂ‘"be observed and expegfed prices into‘actdai prices which are also

[

observable. The pbst often used and most wideiy-accgpted approach to

..' .this problem/€an be agkriﬁuted to Nerlove (Nerlove 1956). The mod§l s

heve%opéd by Neflove is generally refer:gd to as the Adaptive Expecta-
. tions Model. ' - | ~ - “ !

nThe Adapgive Expectations approach to ;ransléting.desired area
iﬂiolactual area is}gengrgll}‘éiven by the stagément:

)

. D v ) . .
. Hy = By ¥ AG -H ) SN COR ,

. , \ )
where Hz 1s desired area in the curzent period whiie Ht and.Ht_1 are

actual area plantéd in the current, and the pervious period, respectively.

] -

A 1s the adjustﬁent coefgicient where 0<A<2.5 Thus the actual or
. ogyerved area planted in the current period dépends on the area planted.
in the'previoua period plds some broportion of the difference between
»” -

the area cultivators ‘would like to plant in the current ;Lriod,and what

. n

‘they actually planted in the previous period.

* * The second problem concerns how producergs subjectively formulate

the prices that they expect to prevall in the future. Nerlove's argu-. .

‘ PO . D
o .
v ment 1s that "farmers react, not to last year's prices but rather to the

price they expect, and this expected price depends only to a limited

r

". extent on what last year's price was" (Nerlove ' 1956, p.48). More

kg

]

! 5The area adjustment coefficient, A, 1s itself to be estimated by
the data. It will be noted that (4.4) is a first order non-homogeneous
difference equation which requires for a non-explosiye solution that
0<A<2. Note that if A = 1, then eultivators are able to adjust complete-

ly to desired area in the current period an% Hc = HB. If A = 0, cultiva-
h

tors are not able to expand area at all in the current period and Ht =

Ht 1

_'A_priori, we would expect O<A<l. THe fact that A is assumed to be
‘condtant 18 subject to some criticism. : S - '
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" be expressed as follows:

o _ Y
' ‘Nerlove expressed it, ''each year farmers revise the price they expect

?.s

95

\ épecifically, Nerlove argues that expectedm:>}tes are a function of

past prices generélly and ﬁot just last year's’ price orﬁ;he°prev§ous
period's price. Price expectations are thus formulated‘;n an adéptive
expectationé ﬁasis. This implies that expected pricés are a‘yéightéd
average of pést prices with the Valu; of the weights declining g;o—

.

metrically as We‘,mo!g backward through time. These expectations can

&
' Pe "B * BBy 1 = Pt

n

(4.5)

where PE is the price expected to prevail and E is the coefficient of

expectations where 0§E<2.6 Thus the prﬁfé expected in the cugrent period
is a function of the ‘price expected in the previous period plus some

proportion 6f the difference between the actual or gpbserved price in
. \ N - ) \

N ¢ \ »
the previous period and the expected price in the previous period, or 'as

to prevail in the coming year in proportion to the error they made in .
N S

predicting price this period" (Nerlove 1956, p. 500).
Equations (4.3), (4.4), and (4.5) form the structural system of

equations which make up the Adaptive Expectations Model. It Ié\possible
’ X

after substitution and ,rearrangement to cbtain from these three equationms

a single reduced form supply equation which can be estimated directly:

/ ’ \ o

— .

_ 6As was the case with A, the price expectations coefficient, E, is
also estimated from the dataT ,(4.5) is also a fiyst order§non-homogen-
eous difference equation whicﬁrrequires that E be restricted to values
greater than zero and leas than two for a non-explosive solutiom.  Of
course, a priori, we would expect 0<E<l. Like A, E is also assumed!to
be constant. i

N .
. ) /_’/
. B
' i

ot @ Summr
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” \
where @ = AES , §) = AEB,, 8, = (1—5+(1—E), B, = (-MA-E), B, = Ag,,

. gi = _A(I_E)Bi' and v, = Aut;- A(l-E)gt_l. One of, the advantages of

this model is that it enables us to distinguish between short-run'ana

long-run responsiveness, the latter referring to supply response after
cultivators have made full adjustment in respoﬁsg to the independent
variables. The Ionngun'resﬁonsivéness is given by the estimated -value

-« of Bl while the short-run response is givenﬂby thevproduct‘gf the (
. ' . ¥
-) - estimated values of A, E, and Bl, i.e.,'¢l<abOVe. If the estimated

values of A and E are less than one, then the short-run respog?e would_ be

less than the long-run response as we would a priori expect.
. | ‘

Equation (4.6) shqll be,referfed to as the complete Nerlove, model.
’ ) [

Three subsets of the complete model may be estimated by putting restric-

tions on the values of the adjustment and expectations parameters, A and
‘E; respectively. "These restrictions would normally involve setting A
N . ]

and/oi E equal to one.7 If E is set equél to one, we would be estimat-

H

ing an area adjustment model only, while if we set A equal to one, it
. would be a price'expectationslmodel only that would be estimated. Final-

ly, if both A and E are restricted to equal dne, we end up with the

standard Cobweb model. The, Cobweb model, of course, has achieved a-~ )

. : 7From equation (4.4), if A equals one, then HE = Ht' that 1is,
desired equals ‘actual area. From equation (4.5), the setting of E equal,

E i
to one means that Pt = Pt— that is, the expected price is- the previous

, 1’
period's price only.

-
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hallowed place in economic theory as Qell as in empirical stuAies of
agriculturai supply reséonse. ‘ ‘ e ’ . (/
The typé of agricultural environment in which cultivator'regponae .
b;haviour can be Jjustifiably ;;presented by the Cobweb model is one
whére Ehanges in supply occur at discrete Lime intervals, Thié ;s to
say, harvesting occurs at oﬁe part;cul;r time period and the amount har-
vested s;lely de;;nds on the atéa pianced prior to the harvest and
yield, with .virtually no further supplies forthcoming until the‘next
harvest. This ié, of course, true of wost situations in which onézis
estimating th; responsiveness of single crops in specific geographical -
regions. The.greater the'aggregation of different crops and the more °
varied the regions over which respoﬁsiveneas is being éétimated,’the
more continuous changes in supply becom;z.8
Two variations of the complete Werlove model have at times been
used in estimating supply responsiveness. Tﬁe first involves an attempt
to'correc; for exogenous imﬁécts on expected prices, parficularly thoé; .
which occur as a result ;f unusual quaﬁtum changeq in sﬁpply, py incor-
porafing in the price expectétioﬁs equation an éxpres;ion‘showing the A
1mpac£ on PE of differe&ées in efpeCCed.and observed outputs or yields
in the previous period. This is equivaient to making the coefficient
of expectations stable. Thg@second variant is gengrdlly ;sed when

desired output is the dependent variable and involves the inclusion 6f.

expected yleld in the structural supply equation. Such a regressor is \\\ .

3
84ith the Cobweb model, problems of dynamic ipstability might arise.
Equilibrium is dynamically stable if the slope of the supply curve ex-
ceeds the absolute value of the slope of the demand curve. Since both
the demand for and the supply of agricultural commodities tends toward
relative inelasticity, there is no a priori way of deteriining whether
equilibrium is dynamically stable or not,
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potentially capable of picking up the effects of both short-run (weather)
o . )

*and long-run (technological crange) changes in yield.

A

: ‘/;////"The literature on the estimation 6f agricultural supply responsive-
i - . <

o //,'J ness in the third world is extemsive involving the use of the full €ange

/S . of models discussed above an the‘estimatipn of a wide vafiaiy of crops

A ’

" and livestock products. It is not proposed here to survey the empirfcal

| '1iterature on supply response in the third world as this has alr\ady been
: L
Y o ; done by Askari and Cummings (Askari and Cummings 1976 ‘and 1977) How-
) ever, some genetal comments may be warranted. First, g03t of the.attenj

T ! —

tiop has been directed-toward two types’of érops: foodgrainsror cereals

and cash crops.10: Secondly, estimated long—run elasﬁdcities tend }o be

x : - ' -

\‘,. . ) .v, - 0 - . .
to price changes than.suosistence'food crops. Fourthly, as might;be

expected, estimated ledg—run elasticities tend to be latger than Short-

) . run elastici Les. Finally and most, 1qportadt. although the various
) o ‘
tudies indicate 1né1astic response, the estimated elasticities ere

o B almost always positive. All fn all, price responsiveness iu under~

developed agriculture is of an order of magnitude quite compatable to -
N f that observed in the agricultute of high-income areas' (Behrman 1968,
1 ! ’ -7

o p. 19).

-

-

L)

B .« -

- 9The results of the estimated responsiveness of the various Colom—
bian crops under study here will be briefly compared with gtudies on :he

. same crops In other countries later on in this chapter\and in Chapters

Co 5 and 6. : . K

+

Almost all of the studies involve estimations of supply responsive~
ness of individual crops, although those studies in which the individual
crop estimated utilizes a significant proportion of a° country 8 Or a.
region's arable land, could be considered as studies in aggregate Yeg~

v . ponse. o . . Co v

1 . '

less than one in value. Thirdly, qon-fgsd érops tefid to be more elastic

© ' in response‘than food craps’ and commercialized food-%tégs more reépdnsive‘

< dame

LRV,
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L.B.ESTIEATION PROCEDURES AND PROBLEMS - AGGREGATE NON—GOFFEE CROPS )V
Estimations were begun with tests to cﬁgck'fdr the most apprdpriace
depeﬁcent‘variable.‘ A series on the real fglue of non-coffee crop out-

put involving 31 obsé}vations (1945 1975) and two series on area (hec—

er‘

tareage) allocated to non—coffee crops 1 olving.ZS obeervations each
(1948-1972) were available.ll As might/ﬁe expected, the two. area Mata

series (see footnote 3) performed, significantly better than the output
:“ » .
series., There was only a very marginal difference between the two sets

of data on area with series B (HN ) performing slightly bétter.i Thus

o, HNB became‘the dependent vatiable.

i

¥ f,
- The’ procedure followed iQCthe regressions vas to begin with two
c N t
specifications, the first involved the price of non—coffee crops only

L ’ B

"(PN), uhile Qhe second employed the terms of trade faced by non-coffee
crop producers (PN/PM). A search procedure was then carried out for
other\gppropriate specifications of aggregate non-coffee crop responsive-

ness. This largely involved the examination of the effects of including
13 - ]

. . o . 1 ‘
other a’ priori acceptable explanatory vatiables. 2 However, this search
K] : ) ’ .

.t *
[ . .o® LI M

¥

’ . 11The two series on area (see Data Appendix for difference in the
‘ .. two) are the shortest data series available to undertake this study. :
‘e ' There is no data on agricultural.land allocation prior to 1948 and at the .

‘ time .this study was written no datégﬂvailéble after 1972. Apparently, .
the Colombian authorities stopped collecting this data in 1973 but at
, the urging of a number of people data collectioﬁ\qgi recently resumed

.+ - but it will be some time before the series can bé brought up to date.
, 12
tural wage rate (WA), the price of.intermediate inputs (PNI), the user
cost of capital (VN), the price of products which compete in land with
non-coffee, and'a trend variable (T). The .inclusion of a trend variable
is.designed as an attempt to pick up any area expansion resulting from
y  opening up ney lands hitherto considered wilderness. As.noted in Chapter
- 2, Colombian policy is to” encourage land tedettlemeﬁt on ‘the frontier.
. In deading with individoal crop supply functions. the prices _of compet-
. " 1ing crops would tend to play an important role. This role would tend to
: } ‘diminish,. howevet, the greater the aggregation over different crops. In

3 ) ~ v'ﬂt
«

R . . . .-
f M
. - LI
. . Y
M ¢ ©
. ' .
N -
.

Among such variables, one can Justify the inclusion of-the agricul- . "!{ o
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’ many of the regressors. The existence of multicollin ar 'y prevented

V \

. .
R »
s \ 4 .
«

. these of course was either the prige’ of non-coffeelcrop:output or the:

-

terms of trade faced by non—d%ffe‘%crop Erowere. A trend variable almost

. always improved the’performance of the various specifications.la‘
> \;. - . . ' T - : [N
\‘\. " . Equatién (4.6) formed the‘basig(\behavioutélr model upon .which the
o 4% stimations of non-coffeé supply respoﬁsivedese-were'undertaken. We,

'0 shall heneeforth refer to equation (4.6) as the AEdmodel.- Three variante

N

of equation (4 6) were-also estimated with the different variants '

. ’ depending ontﬁhe restrictions we put on the parameters in the AE-model
- '*" . N

If we restrict E to equal one, price expectations are then formulated as
. A B T

1
<

.

1nvth;/C6bweb'model; Thes variant of the Nerlove model is usually’
paes, } : ° Y,

» o LN . 'Ji A o
referred to as the area adjustment model, henceforth called the A-model

.here. 1f, on the‘other hand~ wenrestriet A\to‘equal one, We assume 4

growers can’ méke full adjuscment 'to desired area in the curreant periogd-

but price expectations ‘are formulated 1n a Nerlove manner.' We shall1
' = «

refer to this va‘iant as the E—moael Finally, in the third variant,

we restrict both A and E to equal one and as a result equation (4 ) '
. . U 7. , :
Lo co; apses into the standard Cobweb model:
. ’ ~<\ M

.
1 4 ' ) 4
* - Y L . .
- . . - .
s . N . . ' N =4

.“, . ”',-"\!T?' ~.-xv

the case of wbdn-coffee Erops,as a whole, the only‘potential euggtitutes
would be coffee and 1ivestock,, neither of which in the Colombian context
éan be cddsidered to be serious-contepderé for land with non—coffee crops.
. 13The 1nclusion of a trend veriable not only usually 1mproved the
performance of "a specification but also got rid of the autocorrelation
¥ uliich “was present when the trend: variable was absent. Autocorrelatioe,
. howéver, was readily.corrected when the Cochrane-Orcutt iterative tech-
nique or one of the. variants of the Nerlovian model with the lagged
dependent Varlémle appearing as a regressor, was used. .

L]
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. sections, some abbreviations should be, noted.

App'endix'at the énd.of this study. . . R S -

s

I 10}

Ordinary 1east squares (or' Cochrane-—Orcutt iterative technique) 'wa.e‘

used to estimate responsiveness in the case pof the Cobweb model while.

non> linear least squares was required to estimate Nerlovian responsive—'
‘ness- to take 1nto account-the restriction on the parameters implied by

the model. Irg the results obtained throughout this study, the values. 6t ‘A )
/ - . N . N . . . -

r

the log of the'likelihoo’d, function yielded By thedi‘fferent' variants >

‘when ,used ox&the. same specification.wepe‘ztested to determine whether .the

"_di_fferen'ce's were signif‘iéant or'not. The iikelihood;ratio tﬁstatist‘i’c

L . . -

i's ginvexi by: 'xz(J’.)‘t -2(L= -'LH) where Ll and Li are the logs.of the.

likelihood function of the two variants one is comparing. In effec\t, we

.

are testing whether the restrictions dmplied ’by the regression model used

are fu.tfilled. ) "/' : - .- a

“To simplify the recording of the regression results in the folkw&nﬁ

T e

- ~

(1) LLF the log of ‘the ‘likelihood function; - . . .

Al - - .

-(2), .R 0 is the estimated coefiicient of sutocorrel&tion, .
(3 W is the Durbin-Watson statistic;

< (&) A is. the estimated area adjustment coefficient,

(55, E is the eatimated price expectations coefficient,

(6). the -figures bracketed beneath the estimated regression coeffi—
clents are their respective t-statistics and unless otherwise
indicated, the estimated coefficients are significant at the
0.05 ‘level or not acceptably gignificant at all. L

3 c&‘ ) ’ r

.

Fipally, information on the sources of the data used in the eatimations .
- * - ‘ P

Aand,. .fo’r ~gome data used here, their deriyatioﬁ,' can be found in the Data’ ,:

e .

l. 4 SP‘ECIFICA’IIONS ‘AND RESULTS - AGGREGATE NON-COFFEE CROPS -

-

. The'- results of the linear specifications shal}\be examined fir’t.
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Regardless df the specification, the unrestricted model (the AE-model)

or partially restricted model (the A and E models) performed‘significant—.

.1y better than the fully restricted model (the Cobweb model). However,

the estimates .of the coefficients (as well as their level of signifi-

- cance) varied little amongst the various models.
. h L

N

Among the better perfofming of the~epec1f1cationa\in which the

) . .
explanatory prices left undeflated was the following: {
(1) BN] = 1811 +°2.65 PN__ - 3.05 §Mt L +48.237 - 0.078 WD
. (36.4) (3.60) (~4.54 (7.29) ‘
LLF = -128.8 ﬁz = 0.965 ‘OW = 1.744 E = 1.078
1 . ’a (6-52) .
’ *

The same specification but in which PM -1 was replaced first by WAt 4

and then by.PNI -1’ generated marginally lower values, for the LLF but

almost identical estimates (and levels of significance) of the czigfr-ﬁ

tl

n»

cient for PN of 2.60 (3.22) and 2.62 (3.40), respectively. Morepvet,‘

“the estimated toefficients for WA and PNI were of the correct sign

t-1 t-1

and stwongly significantzlzhile those of the trend variable corresponded

closel& to that above. Even in the specification where PN appears

t-1

by itself, the estigate of the coeffiélent was similar to thosemabove

) 7 4 .
at 2.69 (3w63)5' As noted 1in the previous settion, however, the inclusion

in a specification of*more than one price rdgressor in adddition to PN -1
A .

and T, res/lted in an unacceptable level of significance and/or the

1ncorrect sign for the estimated coefficlents of those regressors. Yet

t-1

-the estimate of the coefficients for PN and T. continued to correenond,

to tne’estimatea-determined'aim've.14

. ® ’

&

lardr example, a specification~which included both w&t-l and PNIt__1

]

A3 , T

. - mmaar ¥ e -
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The follouingkin which the terms of trade were employed as an

explaﬁatory variable is the best linear specification overall:15

. .
» - ’ ’ .

(2) HNt = 1203 + 670 35 (PN/PM) + 40 96 T - 0.116 HNB A ‘ g

; ) (7:86) (4.14) =l 72) ot e T
oo , L
' "~ LLF = -126.2 ‘R = ,971 DW = 1.785 E = 0.884 -
- (6.00) ;
. {
|

» , N . .
.Fina%ly; in an attempt to reduce the level of multicollinearity, a °*

number of sbecﬁft{;tione‘were adjusted so tﬁét all explanatory price
variables were deflated by the agricultural wage rate. The specifica—

tion which segﬁeﬂ to ‘perform yesf, at ieast,in terms of LLF, was thé‘

oy
1

i

P L LR P
ata

- 84 86 (VN/WA)

(3) 'HND = 1522 + 31.16 (PN/WA),
~ (-1.35)

_ (4.50) (2.17)

—11 28 (PNI/WA)

+ 50.54 T + 0. 130 HN t-1
? (-1.13)

1 as.os L :

e e oS g i 1 8
o1,

M . \ N ' ( ~ T
LLF = -128.2 ° R% = 0.969 . DW =1.912  E = 0.870
L ) (6.34)

.
BT = e

-

PR

; as well as PN '1 and T resulted in the estimates for both WAt l and

PNI -1 being an unacceptable level of significance but the estimated ._ ‘ "

e h e S e LY

o't | coefficient. for PN -1 was 2.70 which is consisterit with those pbtained

P ot -in other specifications, as was the level of significance.

) ‘ S . 1SThis specification was eXpanded to. include as separate regressors
do - o WAt 1’ PNI1 t-1° respectively, but ;none of their estimated coefficients

T were close to being significant. Moreover their inclusion madgﬂabiaplf
improvement in the value of the LLF compared,ﬂi;hathat of” (2). and di

"

not significantly affect the estimate “of (PNJPM) _y ¥hich maintained a S

|
} value of roughly 670 and the same level .of aignificance. .
i‘ . > . ’ ' ’ : N 2 ‘( ~E

P N g
- L]
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The estimated coefficients for the ‘three price variable%/are significant

’ .
°

at the 0.025, 0.10, and 0.15 levels, respectively. Othér specifications

were attempted but the results did no€ change substant%ally.'
In the case of the first specification recorded here, an average
. ' /

Lghg—run area elastlicity was 0'.1669.16

The short-run average eiasticity
wés{O.lBOO. The long~run and sho;t-tun average aréa elasticities with .
reapeét to PM were -.1847 and —.l9§i, fesbectively. Specification (2)
yilelded a long-run average elaét&city Yith respect EQ PN (PM hei§
f?nstant) of O.§687, and a shors~run average elasticity of 0.23752
E&Pargy, specification (3) pfoduced a long-run average area elasticity
‘yith respect to PN (WA held constant) of 0.2367. The equivale&t shor£~ '
run elasticity was 0.2059. - o

Turniﬁg now to the foregoing specifications as expressed 1n‘the1f
log functional form, there are three comments which can be made immediate-
ly. Tge\ranking of the log specifications in .accordance with the'valuel
of the LLF corresponds cloaeiy to the ranking of their linear éqﬁivalents.
Secondly, the inclusion of a.trend variable caﬂaistently improves a
a?ecificAtion's ﬁerformance as well as eliminating a mpderate‘degreg of
autocorrelation that éxisted. Finall*, unlike in th;’linear specifica-
tions where the Nerlovian E-model consistently generated the'ﬁighest
value for the LLF, in'tﬁe case of the log qpecifications, it was the
Cobweb model which consiste;tly producéd the highegp value, implying in

this case that the regression restrictions are fulfilled.

<

-

\

LR

16An average elasticity can b lculated’ from the expreasion: Bx
T T - \z \ )
times (Zx/T) / (Zy/T) where Bx is the estimated regression coefficient,

% and y are the ipdependent and dependent~variab1e§, respectively, and T
is the number of observations.

o o

R
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" ¢ level) largely unaffected, déstroyed the significance of PMt*

o 105
. v

y Among the specifications -im which pfices wére‘;eft undeflated, the

best performing specification (as was the c;sefyith the‘linear’fofm) was

N v

the following: . , . -~

" (4) 1log *‘“2 = log 1901 + 0.254 log PN

' ~0.248 log PM___ + 0.0155 T
(44.7)  (5.34)

t=1 439y .t 327

3

¥ - L]

LLF = 54.2  R% = 0.968 DW= 1.749
, |

-+

Ordinary least squares .was used to estimate this regression. For com- '

I S

parison’purposes. the results when the E-model was applied to this

specification using non—iingag least squares are as follows:

A

~0.308 log PM_ . + 0.016 T

(4a) log HN? = log 1938 + 0,307 log PN 1
’ (-3091) - (2050) ',

‘ T (34.7) (4.03) . el

+ 0.142 log ﬂNﬁ-\l

s

~ -

.. WF=52.1  R®-0.9687 DW=1.65 - E="0.838,
2 o it ‘ o : (6,47)

)

The émployment of additional regressors to this specification while

~ . .

1qa;fﬁgﬂthe estimated coefficient for PNt 1 (aé well as its significahce
' o T . '

1 28 well

as that of additional regressor(s) and/or produced the incorrect sign.

3

The results for five other specifications which, in addition to PNE-l'

-1 PNIt_1 and T, and

included‘alpernately WA
-1’ PNIt__1 and T produced lower vafues of the LLF but similar

¢-1> WA, , and T, PNI

WA

estimates (and levels of significance) to the coefficient for Pﬁt-l'

For the five specifications, the estimated coefficients‘raﬁged from

'0.226 to 0.272 when produced -by. the better performing Cobweb model, with

;"
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T S e T TR
© e e wabn N e




. o
(o PTAIREY > Moy e e oy
.

using the-Cobweb model and the Nerlovian E-model’ are as;follows: .

" an hveragé of 0.252.17 - Co , C

’ N . y ) "

The specification in which the ratio of non-coffee #rop to manufac-

turing prices is used 15 siow examined. The results of the regressions

°

A5) log uu? = log 1939 + 0%252 log (PN/PM)__, +0.016 T
S e (5.0 (20.2) g
LLF = 54.8 - R% = 0.968 DW= L.759'
. s . A . ’ ) 7 {‘

(5a) log HN] ='log 1939+ 0.316 log (EN/PM)_ _, + 0.016-T + 0. 170

t-1

o . (406.8) (4.23) (14.6)
¥ P TR
log HNtfil” . T
. LLF=52,8. R =.968 | DW=1.1626 E % 0.830
S - 3 IR

8 -

. Note that the estimated coeffictents approximate very closely the results

obtaimed from specifications (4) and (4a). The addition of qther explana-

tory variables to this specification leads to the same problems of

r

multicollinearity. as encountered in the linear version. 4

_Finally we exadineq the specifications in which priées are deflated

‘by WA -1 The best‘performing-amongst these gud the Best overall but ohiy

marginally is the following. 18

. ,
k The range of estimated elasticities when the E-model was applied
to these specifications was from 0.28 to O.34\

18Virtually identical estimates for these regressors were ptoduced
when the E-model was used but the value of the log of the likelihood
function was 630 below that generated by the following_Cobyeb estimation.

' : N .
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(6) log HN: = log 1200 + 0. 180 log (PN/WA), | =~ 0,133 log “(VN/Wg\)‘t_l
S (36.8).0i(3.00) - (-2.98) .
: + 0.021.T
| S (23.6) )
! F , ]
LLF = 55,3  R®> =0.969 DW= 1.994
- . S

]

'

The estimated coefficient for PNt 1 (WAé_l‘held constant) is some-

what lower in value than to‘which we have become accustomed. When

‘(VN/WA)t_l is replaced by (PNI/WA)t—l’ a‘marginally lower value for. the
‘- ‘ . SN . - 2 . =
- log of likelihood function results but the estimate of the coefficient

" . for PNt-l of 0.254 1s more consistent with previous results.

The problem of ‘choosing the more appropriate functidhal form was
4

determined. by the Box~Cox transformation procedure. This test was

applied to all three specificaticns which were recorded in detail here
and for all three the Box-Cox test indicated that both functional forms

cannot be rejected at the 0.05 level of significance. However,iihe log -

1 &

functional unambiguously couié\not be rejected at”™the highest signifi-
«cance level. Asg to the selection of the most appropriate specification,
it is felt that specification (5) is the most acceptable within the

context of this study. The estimated price elasticity in (5) is consis—

tent with the estimatee yielded by most other specifications attempted

o

here.
N ’ c

The set of elasticity estimates discussed to this Boint reflect

. - area and not output responsiveness. To translate them into output

S

. elasticities, one would have to examine the factors which infiuence'

\ yield over time where,}ield (YNt) 18 defined as output per hectere.lg

. 2
. *

e

19, P

o ‘. ' o By definition, of course, 'ln QNt = 1n YNt + 1n HNt, hhete th is

. : ' " . \

oy e e




« 108

P

We would be principally interesteéd in determining whether prices in any

1 . L

- way explain some pf the variations in output per héc;are over time., If
. they do not, then the output elasticity with respect to prices is

identical to the estimated area elasticity.zo A priori, one would expect

PM '1, and PNI as well as

yield atltime t to be influenced by PNt-l’ ‘e- -1

perhaps some sort of trend variable. The models emploxed in estimating

yield response follow'closely thgse used in estimating area responsive%

péss and are based on the same assumption regarding grower behaviour.

Various specificaéions were regresse& in both thelr linear and log
'\ﬁunctional forms. As it turned out, the linear functional form perform-
‘ o ed especially well.

Regressions were commenced with a check of the importance of time in

explaining exogeneous yileld increases over fime. The results using non®

u
- linear estimation techniques are: ' -
(7) YN, = 0.772 EXP (0.031 TIME) L

(7.01) (4.68)

-

LLF = 25.52 % = 0.907 DW = 1.669 ' RHO =.0.691

(3.80)

It would appear that aggregate non-coffee crop yields increase at a
» \ ' X .

<
3 ! i 3
¢

.

aggregate output of non-coffee crops. This study is concerned ultimatély
with how output in the agricultural sector responds to relative prices.
v  However, as mentioned earlier in this chapter, the more reliable yard-

sions. Throughout this study area response more .adequately measures
grower Rgehaviour in Colombja.

20

In view of the fact that the primary focus of this study 1s on the
effects on agric¢ulture of pricing policies, it would seem important to
have some indication of any ‘causal relationships which might exist
between yield aqﬁ&relaliie prices.

R - .

stick with respect to how growers respond to changes in such prices is to
examine their planting or ared decisions rather than their output deci- *

- L
el e e e = *

e e e - - . - - [ T —— -



significant rate of 3.1 percent per year.

o

Efforts to determine whether various prices played any role in

,—’r )

' determining increases 1in yield of aggregate non—coffee crops were not

!
very successful. The only specification which produced avgriori

correct signs and acceptable leveyﬁ of significance for the estimated ,

coefficients contalned the price of non-coffee crops and the lagged

. .‘ -' . '
. dependents variable ohly.. However, this would be-generally unacceptable

_in an-agricultural environment' in which crop prices are highl’nkorre—

lated with time and techﬁological change in an abserved phenomepon.

-

An appropriate specificetioﬂ would. call for either a trend variable
and/or an appropriefe deflator for'the price of non-coffee crops.
Nevertheleés, the reSults of this specification are as follows:

(8) YN = 0,947 + 0.0031 BN__ '+ 0.682 YN__.
L. (9.67) -(4.34) . o El

\
'LLF = 25.98 R® = 0.910 DW =1.796 A = 0.318
: ' (1.90)

A is significant at the J3.05 1e§el. The evefage long-run elasti-
city estimate yielded by (8) is 0.365. The ahort~run equivalent

is 0.116. ' In view of the inadequacy of this §pecification it

would be 'safer to attemﬁt to obtain a rough indication of.aggregate
non-cof fee yield responsiveness on the basis of how the yields

of :he individual crops which make up the aggregate behave Ty

with respect to changes in prices. Conaequentlx, for the time

being we shall aeEume that the incredses in aggregate yleld

’

e -

¢
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reflect techmological rather than pecuniary factors.

/
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Thfs means of

course that the output elasticities are identical with the areal

elasticity estimates given in (5) and (5a).21

.,

o

4.5 SPECIFICATIONS AND RESULTS ~' INDIVIDUAL' CROPS

The production pracess characteristics of the seven non-coffee

crops whose supply responsivemess we shall examine here -cah be sumﬁg;-.

ized in. the folléwing

. ) .
PRODUCTION PROCESS .CHARACTERISTICS OF THE SEVEN

table:

.TABLE 4.1

-

. . MOST IMPORTANT NON-COFFEE CROPS

DEGREE OF

".OTHER IN-

s

MAIN A
. . MECHANIZ- LABOUR PUT OTHER "SUBSTITUTION /&
CROP ATION USAGE USAGE COMMENTS  CROPS o
, Cotton Consider- Little Heavy wuse | A heavily |[Rice, cattle,
’ able usage ex—- |of pesti : Y commerc- soyabeans,
mechaniz- | cept at .cides & ialized sorghum & -
ation harvest moderate crop sugar .
_—when mig- |use of ' " A
rant_wor~- |fertilizers v
kers used
* |
v
Rice Consider-#} Moderate Heavy use A heavily |Cotton, cattle, ;
able labour of pesti- commer- soyabeans,
mechaniz- usage cides & cialized sorghum &
ation : fertil- crop sugar
' izers
Corn (l)* Consider- | Little Some use A commer~ |Sugar, sorghum,
able "| labour of pesti- clalized |soyabeans
mechaniz~- | usage cides & crop ‘ .
ation fertilizers p
21 ; ' L
If (8) had been acceptable, the long dnd short-run output elasti-
cities with ,respect to the price of output would have been 0.368 dnd 0. 617
‘in the case of (5) and 0.378 and¢0 681 in the case of (5a), respectively. .
Vo .
N \-
4 \
! : s
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TABLE 4.1 CONT'D. .
'DEGREE OF OTHER IN- . MAIN
MECHANIZ-  LABOUR PUT OTHER SUBSTITUTION
- CROP ' ATION USAGE USAGE COMMENTS CROPS o
Corp (2)* No mechan—~ |[Moderate |None A tradi- Potatoes,
. . ization labour tional or |yucca
' usage subsis-
tence crop
L
Potatoes Some Heavy . Heavy use  |Mostly a Corr, wheat,
mechaniz- labour of pesti- tradition-|yucca
. ation usage cides & al crop )
fertilizers \\,/\\
Yucca No mechan- |Moderate |None or A tradi- Corn, potatoes *
4 ization labour  [very little [tiomal
usage use crop |
Panela No mechan- [Moderate |Few in- A tradi- |Corn, coffee,
. . |1zation labour puts’ such tional sugarcane,
- usage as fert- crop rice '
ilizer used ,
Platano No ‘mechan— |[Little Few 1f A comple- |None .
v ization labour any 1in- ment to
' ' usage puts such coffee .
N as fert- growing -
ilizer, used to
etc. used shade’ .
: ' young
coffee
trees
-

x . . .. )
The, corn 'production characteristics in Colombia are

- such that it is more accurately represented by .two separate

production functions, even though available data does not .
allow such a separation for estimation purposes. s T ’

A\

0f the seven crops, four are tradit;onal and/or partly subsisterce’

éropa while two (rice‘and'cotton) are modern commercialized crops.
. ' 5 . . §

3

" Corn

.




. 3
18 both a commerEIhiized.(hybrid corn grown on modern farms) and a
" traditional cron with each grown by two distinct classes of farmers.
However: it is the latter which continues to dominate corn production

.in Colombia. The, information on the characteristics of the various

.prodnction functions forms the basis upon which the area response
\ N )
o ~ .
 functions written in their general form are formula:ed.22 These area

7
-

‘response functions beé%n the discussion on the estimation tesults found
dn—the following sub-sectione. - '

For each crop only the "best" specification expressed in the nore ’
;appropriate functional form as determined by a Box-Cox transformation

procedure is recorded in detail throughout the following sub—secfions

.

The term "best" is used to refer to the specificdhiqn vwhich generated

'the highest value for the LLF consistent with the correcc a priori sign
and an acceptable,level of significance for each of the estimated

" coefficients. Except For two crops, corn and cotton, the gaps between

the "overalle best" peciﬁication (the highest valued LLF ignoring signs

A

and levels of significance) and the "best" specification (the highest

valued LLF consistent with correct signs and eceeptable levels of

Bl

significance) were not significant.
The folloving is a 1ist:of variables nsed in the regressione under-'

taken for the seven crops (the t snbabripﬁljere 1gnored){

ZzThis information was kindly provided by A, Berry.’ It will be noced

that responsiveness of each trop was- formulated in, terms of area response
and not output response. The reason for this has been described earlier

in this chapter. Fér all seven crops, the overall fit of the regressions
in terms of ‘area was superior to that in térms of output. For some crops,:
the gap in the LLF's for the same apecification was enormous. .

TR
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- price of output, the price of manufacturing output, and a crgn& variable.2

o

113
Dependent Variables Lo o 2 °
HCOR ~ area devoted to ’/]ﬁxe cultivation of corn ‘
HCOT - area devoted to'the cultivation of eotton
HPAN ~ area devoted to/the cultivation of panela
HPLA®- area devoted td the cultivation of platano ) )
HPOT - area devoted to the cultivation of potatoes ©oe ° -
HRIC - area devoted toO the cultivation of rice
HYUC - area devoted to the cultivation of yuddq -/ .
Independent Variables (the price of output) ! o
PCOR ~ producer price of corn ) )
PCOT - producer price of cotton ‘ ' . .
*PPAN + producer price of panela . '
PPLA ~ producer price of platano , Y 4
PPOT -, producer price of potatoes . . i
PRIC -~ producer price of rice,
. PYUC -, producer price of yucca L ’ ’ \
Independent Variables (others) T i :
VN - - user cost of capjtal - !
. PM -~ price of man&?acturing output..
,PN- - price of aggregate non-coffee crops i ‘
WA -~ average dally agricultural wage rate : B
PNI -~ price of intermediate inputs| 3 ‘ :
HC - area devoted to coffee cgltivation
PC + - producer price of coffee 3 '
PS - producer price,of cane to make centrifugal suga )
T ~~ @ trend variable : . : &
.. ] . 5. . o

- ¢ o .

For each crop, the regressiéps were commenced with several specifica-

tions, in béth’their linear and log functional forms. They 'involved the

g .

5

r
t L 3

Id

. . ° n
23'.I'hese two dependent va’.hbles were part of the platano‘area res- , -~
ponse function Pnly. A priori, we would expect the relationship between
_ the area devoted to platano cultivation and HC and PC to be positivep\

: \
24PS was used as a regressor in the panela response specification {

only. ,Sugar cane can be grown either for the manufacture of centrifugaf\\H'

- sugar. or for non-centrifugal sugar (panela). We would therefore.expect
a_priori that the relationship pqxgeen the area.devoted to sugar cane for
the making of panela and the price of sugar cane used in the manufacture
of centrifugal sugar to be negative. . N ] g .

, v [ A ) - . . .
: 25Aa will be noted in the discussion of the results, however, these’

[}

"

T
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\‘ Fgr example, WA . is thé&average agriculturaliwage rate in Colombia and PNI

[ Y e

‘ ubed Kn ﬁhe cade of the aggregate specifications discussed 1i#rthe

ol

. correct sign. For a couple of crops, some were not _only of the incorrect

Q@is probably_a mare important reasocn and this is the difference in the ' o

R NG S

,
M A}
.
. —_ - “ »

-

Additional explanatory varlables were then"incruded; as;dictated by “*he

- -

area resp&ns@ functions of the variocus crops. The Cobweb and Nerlove

. ieéression models were used throughout the estimations.’ 23 oﬁﬁervatibns

——

(1950 - e1972) were available for the estimétion of the responsiveness . »

of all crops except platano for which only 19 obsétuﬁfions (1950 - 1968\ s

3

were available. The same regression techniques were employed as ‘was

»

previous section. As will be seen in the subaequent results, the

. , ‘ Co
"sther" explanatdry variables when included in the various specificationﬁl:- . i

for the different crops either destroyed the significance of the esti- :
4
' . 4
matéd coefficientﬁfor the price of output or chnged its sign from : .

positive to negat&ve.~ Moreover, these 'ocher" independent‘variablee
» t 3 ' !
" vere themselves hardly ever significant or the éstimates of the a priori . i

..

,8ign but also strongly significant. : S
C e . N
.% »The reason for the failure of these 'other"\frplanafpry variables, to‘

LIS

:g:‘

. e ., C , s ‘, * . L
explain any part of the variations'in area cultivated i:‘!o some extent" f

. { . *
due to multicollinearity amongst some of-the .regressors:. However, there

level of aggregation found among the different variables. Explanatory

‘variables such as, PNI, VNﬂ\and WA involve a high leyel of ad§tegation§\ ‘A~‘

ia a\price index.of all intermediate inputs used in all non—coffee crop i ‘1
! |

production. On the other hand, the depend&nt variables and fhe pr*:eq\of ] .

. n. K . . ¢ . . }'
| - 1

- 7
r

’

'"Lthet regressors added little to the performance of‘the various spec-
ifications gsed to estimate the respﬁnsiveneas of six of the seven crops. . .’
The only exception i8 corn which we will discuss in due course.

e 1 . -
>
(BN . . " . |

N '&J' . ! ‘ N
"
.

- . — ’
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o devoted.to cotton or corn, etc., we are implicitly assuming that the '

’

: different from the national average. The same appliea é the inter- e

ﬂ wage, or that the types of inputs or the kinds of capital equipment ~

o

‘, mediate inputs uSed by growers of: a particular crop or to the types of

L

wages paid to cotton ot corn workera is proportional to the average

115

-~ +

(S

output are much mofe disaggregate morejzicro.. Thua in using auch
"y

explanatory variables as PNI VN, and WA to. explain varfations in area

. L
used by cotton or corn producers are identical to Ehe proportions

which make up the weights upon which the indexes were’ calculated
e ' [
This is- an assumption one should probably try to, avoid What is

» ¢

needed of course is ‘data on the'actual wages paid bv,cotton-or\corn

‘producera to Iahour thaﬁ they emploxi These'actanw es may be quite,

~.

capital used There is no.reaaon to expeCt that cottPn producers,‘ﬁo
example, employ theesame typea of intermediate ipputs or in the aame':

proportions as that which is dOne on a national average" basis. Unfor-
K \

tunately, data ‘on such variables at tj? level -of diéaggregation'required:

)
B i "

, . N > < {Q
! . cel N

is just not available from Colombia

Finally,- it should be mentioned that a number of crops are potential

. .y

:.substitutes.q Separate price indexea of potential aubstitute orops were

~

S not calculated and’ as a rulefPN was used as a. proxy It was felt that

- the time required to calculate the seven indexea would not be 3ustified

- 5

by the probable reaults. Moreover, there is some variation‘in potential .

suba\htute crop depending on the tegion in which the ordp in question is

8"
"

grown. . It was als felt to be not- worthwhile to remove from PN the price

of the crop whose responsiveness is being.eatimated sihce none of the
l

seven crops considered here accounts ‘for more than ten percent of the

L4 N ‘ N : \

Jeal value of non—coffee crop output.g

Lt o S
-
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. frggression‘resultsqkzejsummarized_invthe following table:

- Some of.the principal characteristich of ‘the area response
- - . . . « * ‘ L]
¥

LN

n

» | TABLE 4. 20 a -
T MAIN CHARACTERISTICS QF THE AREA RESPONSE REGRESSION RESULTS
BEST ' EXISTENCE TYPICAL PREFERRED CONSISTENCY .
’ REGRESSION OF AUTO- ‘Rz FUNCTION-~ “WITH OTHER
‘GROP ' MODEL1 CORRELATION RANGE2 AL FORM3 . STUDIES4
\ . . ) '
Corn - E-model Moderate in 0.5-0.8 ' Log " Yes
' o . some specs. ot g
- Cotton E-model - Moderate 0.9-1.0" Log a. 1ﬁ§es, but on
- a high side
- 'Panela  Cobweb  Moderate in 0.9-1.0 " Log N.A.
‘ . some specs. o
. S . B .
Platano E-model Moderate in 0.6-0.7 .Lqg N.AL

some specs. :

v

Potatoes - E-model None j 0.5-0.6 Log " Yes
" Rice  Cobweb Heavy in . 0.8-0.9  Log Yes
- o N all specs. - '
Yueca _ E-model Moderate 0.7-0.9 Log N.A.

‘

l The model which generated the highest value for the LLF of, the
I"best" specification for each crop.
,
2The range of the R2 in the better performing specifications of
.each crop.-
L - ~
. 3The preferred functional form according to the Box-Cox test applied
" tp the "best" specification for each crop. N
‘ n
. The consistency of the ‘long-run elasticity estimates undertaken 1im
this study with those undertaken in other studies in other parts of the’
world. N.A. vtefegs to the absence of o\z;§ studies for that crop.
2 ' N

.
3 - .

.t LN td -~

[y

querally'speakipg, for most crops, satisfactory estimates of the -

l.;pricé elastjcity of area response were obtainedx except for rice, with'

- SR
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. {'_ ed by either the aspecification or regression model .employed or by the

L ‘ 117

¢

significance ét the 0.05 level or better.26 Again for most‘croPs, i}
difference; ig'the estimated price elasticities bet;;en the linear and
. log functional forms for a given specificagion and alg%&%p regréssion
: i
,model were generaliy small. However, 4in the case of:;ome crops, consider-
able differences in the elastic;Ey estimates were found for a given
"specification depending on tﬁé model emplquq, particularly for‘iucca
anéréorn. TheBRz's were gener§11y¢satisfactory with the exception of
, perﬂaps po;atoes. Autocorrelation was not a serious econometric problem
éxcept for ricé.. For the other crops, Cochrane-Orcutt iterative
fechni&ue or one of the Nerlove'modéls easily cqrrected for the existenge
of any autocorrelation. As will be noted f?om the foregoing: table as ‘ \~'
R Qell as from the\;ggregéte results in the previous section, the ' T
> relaﬁionship between'areq devoted to the éultivation of the ith crop
and the price gf the ith crop 1s strongiy lbgarithmic.
.For foug of the cropé, namely ;anela, potatoes, platano and rice,¥
31 the'estimated regponse coefficients were by and large relativély'unaffect-‘

i

Y

functional form selected. In the cases of corn, coctdn, and yucca,

however, there were considerabie variations in the estimated %eappns;.
'.qu'corn, the estimates were at times sharply affected by bSth the -

gpeéificatioﬁ used and by the behavioural modél (Cobeb or Nerlovian)

ﬁhployéd. Cotton's estimates of responsiveness varied considerably

&, . depending on one's choice of specificat#6n. TFinally, the estimated s -

‘ B .

’ 26The rice estimations were probably the most disappointing of all.
" Ag will be noted in the syb-section on rice, the best levgl of signi- :
ficance for the estimated coefficient for price was 0.15. Reformulating * .
r.the specifications in tevms. of ocutput did not improve significance
levels. S

'
©

e e e
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- ' o .f . .
\\c ' coefficients derived in the regressions on~yucta varied according to the

regression giodel and to some extent dccording to the functional form used..

The regression results of the varlous crops are presentedvin alphaBeti—
f . ) . - .

cal order.

- ! L]

1 ‘ . - "

4.5.1 CORN |- , RS

%;;‘information contained in table 4.1 on the nature of the pro~ - -

4
.

duction processes for the various crops under considera&ion in this
.. . N ) (L
- study indicates that for corn the following area response function

N ' .
should be examined:

: .
< \

PN 1, WA T)

t-1° ?Mt-l ’

t

. HCOR_ = F  (PCOR -1

As'was noted in section 4.5, conaide;;ble variationg in the éstinat-e
ed’éias;icities occurred depending‘especially on the behaviéutal model
e used. Tpe Nethve'modéls consistenﬁly vielded larger reéponse

estimates than the Cobweb model, usually about double the glasticfty
coefficient broduced by the Cobweb model. ihere was'sope variation in

‘;he.esalmateé according to the specification employed but not too much

above whaf'oée mighF expect. The réSults of the bést Spegification, that .
¢ ig, the one which yielded the greatest value for the LLF s;Bject to all
signs of the estima;ed coefficienig béing a gfiqri correct and an

e . . :
acceptable level of significance for all of the estimates are as follows:
1 - A

! .

..., log HCOR_ = log 311.06 + 0.687 log (PCOR/PM) _, + 0.521 log HCOR _,
SR (13.26)  (2.46) v r
: “ "Q + N ' 2
E LLF = 32.38 R’ ='0.600 DW= 2.168  E = 0.479

® ' . ! . ’ , . ’ (4.05) B

R

~

The. value of the LLLyieic;ed by the

I3

The shott-run response 1s 0.329.

o
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{(“ Cobweb model was 50.69, indicating that the restrictions 1ﬁplied in the

Cobweb modgl\are unfulfilled. The linear functional fptm of the fore-

- ———

. going specification. generated an average elasticity of 0.'{14.27

i
4.5.2 COTTON * o - : _ ' %‘“
The 1nformation'availabie on the chafacteristica of. the Broduction i

a ) 15\"

&’

process for cotton leads one to investigate the following area ‘response
. ¢ . N "
function which in its general functional form can be written as:

Fl

HCOT, = F,(PCOT

e-1® PMe_gs PN _g» VN _4» BNL ;. )
° hd ' o ! "

&e specification which yielded the "best" results is the

- . o v h

{ - ' - B |

log HCOT = 1.455 log (PCOT/PM) _, + 0.072 T + 0:514 log HCOT,_;

following:

. (25.91) (1.18) . ‘rl
s . ol \ : .
LLF =,12.52 R2 = 0.942 DW = 1.604 E = 0.486
o ’ (3.80)
The Cobweb model version of this specification'elicited an almost iden- ° o

AN tical e}asticity estimate of 1.461 (23.65) but generated a somewhat

27The wage rate WA was added to the various specifications and al-
though its estimated coefficient was ugually a priori correct in sign
. and acceptably significant, its inclusfan not only destroyed the level of .
significance of the.estimate for the price of output but also changed s Toe
its sign. The addition of PN as an explanatory variable to any specifi- '
cation consistently .eradicated the level of significancé of the price .
of output and more ¢often than not, changed its sign. The estimated
‘¢oefficient of PN was always a priori incorrect in sign and strongly -
significant. More serious, however, and unlike the wage rate, the ] !
inclusion of PN in any specification always resulted in a very sign~--
ificant improvement in the value of the LLF. For example, the LLF of
the specification recorded above is valued at 32.38. The values of
_the LLF of specifications which included PN as aun explanatory variable
"were typically around 40.0. No explanation has been found for the
erratic behaviour of PN. ' . ' .
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. duced by the two specifications recorded here. However, in all instances

(

to the 1ong-gdntesti@ate of 1.455 is 0.707.

120

~

V) L ‘ . .
lower value for the LLF of 10.98. Cotton is a recent "iﬁntroduce}' ‘crop
in Colombia and the area devoted to cotton cultivation back in 1950°
was quite small. Thus, as expected, the constart term estimate

proved not be be significant. The short-run elasticity corrésponding
. . 28 .

~ -

« N

4.5.3 PANELA "

“Using the information contained in the previous seétion'as to the
» : )

nature of the proauction process for panela, the following generalized

area response function was examined:

4
-

) - . ¥
HPAN_ = F, (PPANt 1 PSp_p» PM__j, VAL, T) . :

v

The dyerall "best'" specification regressed using ordinary least squares

was the restricted Cobweb model: o T

log HPAN_ % log 111.05 + 0.083 log (PPAN/PM) _, - O. 252 log (PS/PM)
(38,3) . (1.85) (5.64)

+ 0.025 T
(14.6)

LLF = 46.3  R® = 0.947 ' DW-= 2.128

-
1

The estimated value of the coefficient for (PPAN/PM) is signif%cant at

-

Il
.

A 2BThe-inclusion of other regressors in most instances largely des-
‘troyed the significance of the price estimate and even if the level of
significance was not completely destroyed, the signs of the estimated

coefficients of these other explanatory- Jvariables were either incorrect
"and/or were not acceptably significant. ' Only specifications in which PNI
was included as a regressor recorder higher values of the LLF, averaging
between 15.0 and 18.0. These values Ege significantly above thoee pro-

the sign of the estimated coefficient for PNI was. incorrect and highly
significant with a t-statistic in excesa of 3.00.
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the 0.05 level. The E—modellverqion of the above generated a qligkfly

~

" lower LLF but an almost identical estimate for (PPAN/PM) of 0.080. E

'

was 0.903 with a t—statistic of 4.24. Moreover,’thé above when regressed

r_ in the linear functional form produced an estimated avgr&ge elasticity .

of 0.082, virtually identicgl to the log estimate.

o

4.5.4 PLATANO

2

Platano is a perennial crop which in large part is grown side by

3

side with coffee. Platano trees provide the shade required by‘immatu}e
’ ¢ .
coffee trees. Attempts at estimating area responsiveness were based on

the félloding function as expressed in 1ts general form:

’

HPLAt = F4 (PPLA PMt_l, HCt, T)

t-1’

where HCt is area devoted to coffee. We would a griori-e*peét HPLAt

to increase as HCt increases. PCt_1 replaced HCt in several specifica-

q

tions. The "best" specification amongst the various, attempted is the

following: .

.

. V -

+ 0.614 'log HPLA__

t-1

log HPLAt = log 192.5 + 0.071 log PPLA 1

(@) (1.74)

“TLLF = 32.1  R% = 0.650 DW= 1.948  E = '0.386
» ’ (2.05) R

P
« °

The estimated elasticity is significant at the 0.05 level:. The

\

\ : . N ,
estimatéd average elasticity "of the linear version of this specification

is similar at 0.067. The estimated short-run élasticity of the above 1is

’ 0- 0275-29 ’ t \“‘ —TT ’

29The addition of ot er explanatory vatiablgs.éither destroyed‘the‘
sign of the estimated pricd coefficient or destroyed the significance

121,
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. elasticity estimates of 0.127.
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The information available on the production p:%cess‘for potatoes

indicates that an investigation of -the following area response function,

.o ‘expressed in it general form, is warranted: ;

HPOT = F (PPOTt PM PNI WA T)

t-1’ t-1’

a tj-l’

1’ t__lb

A number of specifications employing variooe combinations of the six_

igdependent variables were"estimated in,an attempt to‘exolaiﬁ variations

in area deeoted to potatoe cultivation. However, only oné specification
wasvcapable of prooucing the correct a griori sign for all of the
estioated coefficients as well as an acceptable level of significance‘.

This "best" specification regressed with the E-model is as follows:

log HPOT = log 50.9-+ 0.134 log PPOT 1 0.128 log HPOT

7.7 (3.73) el
\ LLF = 25.15  R® = 0.519 ~ DW= 2.387  E= 0.872
. J

(2.97)

" The corresponding short—run elasticity is 0.117. Both the Cobweb
and AE modeia generated marginaliy lower LLF's but identical 1ong-run ’
The linear functional form of the
. above specification resulted-i7}an estimated a;erege long~run v ﬂ\

elasticity of;Q.lhl, a figuté very close to the one produced with the

. . [ ’ ' ’ .o -
- Ry ' . ""(L_; .
. of the estimate. The "overall best' epecification vas - onefin which the .
price of output was deflated by PM. A trend variable was Incluged as
' well. However the estimated coefficient for (PPLA/PM) was negative and
significant at the 0.01 level. . The value of the LLF was 34.04, compared
with 32.1 given above. . HC never contributed anything to explaining
variations in area devoted ‘to platano trees.
- -

. -
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log functional formt
4,5.6 RICE
The characteristics of the production process for rice would
appear to indicate the need to explore the following area response .
function: \ [ K
HRICt = F6 (PRICtFI, PMt—l’ PNt-l’ PNIt_l, UC;—l’ WAt—l' T)
. , . Ve~

The results of the Various specifications based on this response
function were largely.disappointing. 1In the first place; the Nerlove
model in all of its variants falled in every regpect and never perfofméd

as well aé the Cobweb model. Secondly, only two specifications wefe

'

capable of generating the correct a priori signs for all of the
coefficients coup{gd with a t-statistic in excess of one for each. The.

résu%ts of the one with the higher\leﬁel,of significance for the

4 @

estimatgd.prhce coefficient a;é given as followé:

-

log HRIC, = log 127.74 + 0.199 log (PRIC/PH)__  + 0.02 T

(9.33)  (1.14) "(1.15)
- \ ) .. '.‘ ‘v‘ :
LLF = 20,79  R%.= 0.883  DW = 1.404 . RHO = 0.810

' (6.33) ..

. . 4 -
[ .. R i N »
A . . .

a

30 The additdon of any other regressor algﬁg with. the price of out- "

put, PPOT, consistently deltroyed the signifi ance of the. estimated o
‘coefficient of PPOT. Moreover, the additional regressors more .often than
not prqduced estimated coefficients which were incorrect in sign or if -

_correct“were not acceptably significant. Almost all of the estimates

which had a priori incorrect\signs were elther not acceptably significant'

or only margipally significant’. .However, mone of the numerous specifica-
tions attempted was capable of yielding a value of their respective LLF's

which exceeded by a significant margin  the value of the LLF of the speci-

fication recorded here. 1In add#tion, no specification estimated here,

- even one which included, all six acceptable explanatory variahles, was

able to produce an, R2 exceeding 0. 6. Ce .

S 0
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The estimated .coefficient for the relative prices in this specification

is signfficant at the 0.15 level. Incidenfally the linear functional

- form of the abofé specificgtign yielded a simildy elasticiiy estimate

. . 0.187 but with an identical levgl‘af significance.31 0

4.5.7 YuecA . . SRS j

- The following area response function for yucca was examined;

]

PN VA

P Py

HYUCt = F7 (pYUC -T)

t-1’ -1

As was noted in section. 4.5, considerable variations in the estimated "

.
-

coefficients’ for the price of output occurred depending on the functional
form and the regression model employed. = The Box-Cox transformation
procedure indicated that while both functional forms cannot be rejected

- at the 0.05%\level of significance, the log form 18 less ambiguous.

Amongst the log specifiéations, the E-model performed best. The results .

of the "overall best" apecific?tion are as follows:

-,

‘log = HYUC_ = log.36.23 + 0.653 log PYUC,_, - 0.507 log PM, 1
' (4.52) (2.11) (-1.77)
A + 0.%74 log.HYU'ﬁt_1
. - . eLLF = 25.04 R = 0.721 . DW= 1.617 E = 0.226
; ; | S : o (2.10)
. - . - .o

. B 31The use of other regressors as dictated by the area response
: function did little to alter the estimated values and level of. signifi-
cance of the coefficient for PRIC/PM. However, these additional .
regressors were eithér not significant or their estimated coefficients
were in%or're'ct: in sign. Moreover; the "overall best" of the various
* gpecifications attempted produced a value of the LLF of 21.90 which '1a
only marginally greater than the value produced by the specification

reco d above.
- -
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The linear version of this specification yiéldedAan avérage‘elasficity- :

estimate of 1.036 (2.30), conaiderébly‘above thé'log estimate. _ﬂowever,'

- " - : £ A
" as noted above, the Box-Cox transformation procedure indicated that the

-

log functional form is to be preferred, so we shall aéceﬁt the estimated

z * ’
— . 1

elasticity of 9.653.lv3 N , S S “‘“ﬁ*—~*z

% ) ‘ . \ . o ;

4.6 YIELD RESPONSE, OUTPUT RESPONSE AND SUMMARY ; ) ’ : f
A) . N

All of the response coefficients estimated in the previous section .
are with respect ‘to area.- .These must be converted to an estimated out-
put responsiveness, This 1s done in a manner similar'tOvthe wa§ it was © -

accomplished for aggregate non-qoffee crops. Of primary'impoftance,

-

given the context of this study, is to deterwine whether ytelds in aﬁy
‘way” causally respond to prices. As might be expected, for some of the

seven crops yields do respond to changes in pricés while for others

»

they do not." ' We begin by examining ‘for each crop whether yilelds have

grown over time by estimating the parameters, via non-linear techniques,

in the following equation:

v e vt oo

o

g . Y,, = B, EXP' (& TIME) N

-

e

H
i
Al

where Yit is the yield (output per hectarg)“éf‘the4itp crop ép time t.
The results for corn and yucca show no significant growth in yields 6yqf : -
time. Tﬁ; results of the other five crops are summarized 'in the O ',

following table with all estimates,signiiicaﬁt at the'0.025”;eve1 or

better: - . L : . .
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volved the use of the price of output, the price of manufactured goods

-~

) response for these three crops.gz' In the case of rice, this was some-

fun‘Oﬁtqtz\jijﬁpiciﬁies as noted “in Tables 4.4 and 4.5 below become nega-. - : .
-tive, . ‘ . o o

O . A0 VS S P . s e

. TABLE 4.3 N ,
. - ‘ L \\\ ' . ~,
. YIELD GROWTH RATES FOR THE i"" CROP OVER TIME™~_ | :
. - . ) ‘\' 1

CROP 8 B1 LLF B% \
Cotton 0.726 / 0.036 - B.02 - 0.764 ,
Panela 1.580 - . 03043 ' -0.08 0.851 Do
Platano . *3.350 0.023 - 9,58 . 0.929 |
Potatoes  5.280 0.014 -29.37 0.285 ‘
Rice - 0.05%4  3.33 0.882

27 - : . ‘
: . - .
- As was 'the case for aggxegate non-coffee crope, the specifications »
used to determine "the price reeponsivenesa of yielda for all crops in- ‘

.and a trend variab}e as regressors. . In addition, in the case of cotton,
potacoes'ana rice, tﬁé price of intermediate inputs was also employed- a8
an explanatorylnariable; "We:ﬁay begin by noting-that_yields‘Zf tnfee
of the seven crops, namely panela, rice;. and yucca, demonetteted no

responsiveness with respect to prices. Regardless of the gpecification

. . . . - y ‘
employed, it proved impossible to:obtain-a significant positive price, .-

what su:prising as ‘rice is’ a modern commercialized crop with high
: S

l

growth rates for yield over time In‘any event, in thé absence of anj

- &

- 1 ' i

yield responsiveness with respect to prices for these thr e crops means Lo

that the estimated output and area’ responaivenesa are i@e cal. ' }
. ' |

>

321n the case of yucca. the estimated coefficient with respect to e \

felative prices (PYUC/PM) was negative and eignificant with a long~run and
short-run value of -0.249 (-2.38). Moreover,. this was the best perform—
"ing specification attempted. There is no peculiar characteristics of
yucca cultivation which would explain these results. However, ve must *
accept what the data dictates. This ‘leads- to an estimated output elastic-
ity which lies below th Q\etea elasticity estimate. In fact, the short- . -,

I3
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} potatoes and platano are as follows:

lc ' . v %\ 12 7

5

For the other four crops, significant yield responses were obiained.
N . 54 s ', ¢ N

L In the case of corn and cotton, the linear functional ?orm of the varivus

N N

Aspecifications attempted universally behaved better, than the log

N .
: lE;ctional form.- I he‘case of potatoes both functional forms behaved

well with estimated price elasticity varying little between functional
forme. The estimates ‘of platano yield performed exceptionally well in
both the lineer and log functional forms but since there was some
difference in the estimates depending on the functional foFm, a Box-Cox
transformatlon procedure was run to 'determine which of the tno was less'
fejectable.a The reaulie of'the'yiela“estimeteé of corn and potatoes
loee eome of their impact because of the low RZZ This reflecﬁe the
exlstence of some,émportanc explanatory variable which we have failed

to include in the various specifications. More likely than not the
¢ ' Voo ° .

miasing variable is some index of weather conditioms.: Regretfully such

da;a was not ‘available at the time of°this'study. For cotton, corn,

; ¢

ootatoes and rice 23 observations on yield were avajlable while- for the

others only 18 were available. -~ - ‘

" ! .
The results of the yield response regressions for corn, cotton,

. -

‘{)».Q‘\ .0 . ' » 5
«YCORt = 1.05 + 0.00035 Bé;nt—l - 0.027 T S
T (24.7) (2.91) . (-3.14)

s

o . . ~”

LLF = 23.48 R™ = 0.343 DW =’ 1.884
Jl ).

Ycort'- 0.416 (PCOT/PM) . + o 044 T + 0.287 YCOT

(5.93) E‘l (6.06) -1
(LR = 9.40  R%= 0792 DM =1.751. A= 0.713
' : ' . (3.38)
. v \
.40 . ’
s i:)i . - ¢ . N M
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2x - . { L s T : ‘
i ,.YP&t-343’+0383 (PPOT PM) .+ 0.109T " .
. e S (3 33)- (1. 76) : (4.21)- 2 : )
. ",. < A - * \‘.j P f .
‘o o \ -
\ - aE LLF= -27.2 - 0.387 bW~ < RHO = -0.323%
AN R ] ‘ . -7 (-1.56) <« .,
l’ . \ R - - N
~ N .8 ' ‘ ’
. S N log YPLAt = log 21 3% 0.154 log (PPLAIPM) e-1 +0.017 T
AR T ey .9 L (8.58) !
o R f.rf», - P_’ B ' ‘ . ’ l'Q ~
. ' ’ i T ~ 2 - [ ! ' '
\ g f . LLF = 35.90 -R® = 0.940 . DW= 2,251 ° ‘
. The avéraﬁé long-ran ‘and short-run price elasticity of yield for
b ' corn'ls;0.283.' The léng-run and shortyrun elasticities for coé;éq are
| o - - : . . v <
b . 0.547 anm90' respectlvely. The average long-run and short-rum, .
289 £ ’ . -

~—

elasticity estimate for potatoes is 0. 241.
"We are -now_ in a poaition to combine yield swith area response in
“order to obtain some 1ndication of output response. Table 4.4 éhnmar

¢

NN
1ze,s all of this with réspect_to the price of output for the aggregate

1
A non—coffee crops and each of the seven individual crops while Table 4,5
AN
doeS'the same but with respect to the price of manufactured goods (PM) Y
O . \
N '.\ \ .~f . ) 1 - ', "‘
. “ - . ~ . R /" -
’ » 3 " o . ‘;
! - -
-, -
P Ve 1 K
o 4
» A .
a4 N .
g L 4

o

: ' - ' oo .

?3The. long-run output elasticities estimated for 4 of*>the 7 crops’

‘gtack up very well indeed with estimates| of reaponsiveness for the same
crop undertaken in other regions of the world. 'There was always a

N significant subset of studies on t:he supply responsiveness of torm,

cotton, potatoes and rice in various parfs of the world which yielded ' '
results similar to what we have obtained here for Colonbia. In thé case’
of,, panela, platano ‘and yucca, no cmlparative studies exist. It should
. be noted in passing that for the same cropgthe variance in. ‘;he estimated* # ..
eluticities obtained’ in:the various studies is very large. The readex

\13 refetred ‘to Askari and Cu-msl (1976) for further :lnfomcion. ]
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‘ A . co T _ TABLE 4.4 ) e
., . “ - . Buadulshe b St AP N - - R K UL
. . - e N : »

'SUMMARY OF ‘AREA, YIELD AND OUTPUT RESPON< ' _{ A
.+ SIVENESS OF NON-COFFEE GROPS WITH RESPECT - '+ ''.° . =
10 THE PRICE OF OUTPUT IN CO MBIA - - ... . Y

| R ‘aREA - Uyimp.- . outeu.
v ELASTICITIES . - , ' ELASTIGITIES . .. . ELASTICITIES -
. /ROP ' - SHORT-RUN LONG-RUN . SHORT-KUN LONG-RUN - SHORT-RUN LONG-RUN *

.

. l\‘ Aggt‘?_ L R " . coe - T . oot
SN gate 0 262 0316 .. = L .. '0.262 0.316" - ‘
" -Corn :. ‘0.329 -..0.687 °_:0.283° 0.283 : . 0.612 Q.970. .. . .
R - - .Copttom + 0.707 . 1.455 . __.-0.390 ,o 547, : 1.097 - 2:;002 . ©
‘ .- 7. 'Pamela“’ 0.083  0.083 - o . 0.083 0.083 . 7.
. .7 - ! Platano - _0.028 ' _0.071 0,154 :o 154 T 0.182 0 .0.225 - o

PR - ... - "Potatoes. 0.117° :0/134 . ' 0.241 ‘0,24 ° .°0.358 - 0.375'% .,
o4 0T 0. Rlea o . 0.199 001997 .. - oo . 0,199 0.199 .
Lo 0 0 UYdeea + 2T 0148 - 0.653° - <D.249 ‘--0.249. - 40,101 ° 0.404
. | ~;. B . ._'. . Ve - "" : s - - 'J,~"’
’ N T TABLE& St‘.
. . Y . . .. T : ! P‘a . [ * TR
-} L - SUMMARY OF° AREA, YIELD AND ‘OUTBUT- AR
) . . " ... RESPONSIVENESS OF NON-COFFEE CROPS ' . -~ ' -. . .
‘ A ‘ WITH RESPECT TO' THE PRICE OF MANU- .. R
~ . . FACTURED QUTPUT (P 4) IN coLounA " T l", Coe
o ( J CAREA . I YIELD "L -7+ OUTPUT 3
- L ™ ELASTICITIES "ELASPICITIES ~ * ELASTICITIES .

+ .». CROP SHORT-RUN LONG-RUN  SHORT-RUN. Lor{e-ngy "SHORT-RUN LONG-RUN
\ - Aggre- LT e | -
. ' ‘gate’ - -0.262 -0.316_ ., , - - . 7 -0.262 - ~0.316 T,
oo o Corn -0.329 -0.687 . - ¢ 3 T #4329 -0.687 .. ",
. ‘Cofton:® --0.707 ~1.455 - * -0.390 -o 547 .. -l.097 -2.002 -

N S ' 'Panela . --0.083 -0.083 ° R © -0.083 " -0.083

1. .7 - .Platanc - - . =0.154 _-1 154 . .=0.154- -0.154
N Pogatoes - - - k0.281 -o 21.1 10,241 -0,241 |
ce *. Rice -0.199 «0,199:- . - ~ =0.199 . ~0.199 . ¢
" Yucca .=0.115 , ~0.507 . +0.249 40, 249/ . ++40.134, , -0.258

! . EEERE 2 U

N NI g e e e
.
£

. s - . - . : X . s' ' ’ ‘// ! .) - . .-

Ll : . \ i ) . "s s
BE ST T The following table gresent@the weighted average drea -and output 2
v . B} L o ceo ‘ Q .
. -~ o reaponsivanesa of the seven non—-coffee crops, consideted 1n thia study., e

T / " cul8vation of the 1P

crop in 1969 ‘(Lfir:'st. _co"lumn) and on the propért,i.\o‘n. o

S " n * - The weights are based on the’ proportion_of hectares devoted to thﬁ ‘,. et ‘i -
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. of the'valne of output of the ith .crop to the value of output of all

—

seven crops in 1966 ‘the year closedt to 1969 with alconsistent set of

. ﬁ v
output data (second column) :
o TABLE 4.6
\ .
L ’ WEIGHTED AVERAGE RESPONSIVENESS

- WITH RESPECT TO THE PRICE OF QUTPUT '
- OF THE 7 MOST IMPORTANT NON-COFFEE CROPS

. . ' -

' AVERAGE AREA AVERAGE AREA AVERAGE OUTPUT
RESPONSIVENESS ;, RESPONSIVENESS , . RESPONSLVENESS
(AREA 'WEIGHTS) " (OUTPUT WEIGHTS) > (OUTPUT WEIGHTS)

- K y o C B

Short-run 0.256 . - 0.215 . 0.346

Long-run "0.{;4 0.425 .7 0.574 b

et

o . . ' g |
The first. thing that shonzz\\xi noticed igs the - substantial differ- .

'ence between the average long-run area estimate given in Taﬁie 4. 6 and

the long~run' area estimate of 0. 316 derived from the aggregate non-
3

.coffee crop regressions. This is. of course, to be expeptedt In tbe

' context of Colombian agriculture;'there exist‘ only limited substitution

pdssibilities amongst non-coffeé crops, as an aggtegate, ané livestock

[}

ang coffee. Thus aggregate .area, responsiveness of non-coffee crops

must largely be reflected in the culcivstion of new land hitherto

) unFultivated. The responsiveness of growers with respect to individual

.'cfops bn the other hand, not only reflects the bringing into production

°»

of new lands, but also the allocation of existing cultivated ‘land amongst
L. . 1 .

N

" " 'n . .

N

34 The discrepancy that exists betwéen the average area respongive-

 neas when weighted.by-area and when weighted by output is largely “due

to-corn.  Whereas corn accounts for 40 percent of the area devoted to

. the cultivation of the seven crops, it Only accounts for 16 percent o
“the value- of output. e

. o

e e e
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competing crops. This additional as?ect of respo;sivéness repfesenting
“the allocative efficiency of growers in response to changing. relative ,
;Erop pricgs Qould tend 'to .result in'aﬁ average area response of single ' .
crops estimated indiQidually which is higher in val@e qhan‘%hat obtained
from egtimations,g? aggregate area responsiveness, .

In the case of tﬁé output-elasticities, the short-run and long-run \\ -~ -

estimates.based on the dggregate no?-coffee crop model ‘are weil beiow those « -

églculated from the weighted average elasticity éstimates of the seven

crops. ‘The reason for this is‘obviOusly~the faet that we were unable to
~ obtain an acceptable-estimagg of the price responsiveness ?f aggregate

* non-coffee crop ylelds while .for at least some of the individual crops

‘ PR
it did prove possible to arrive at some appropriate indication of yield
responsiveness. It would prob;bly be uﬁduly cautious to-suggest that , !
prices play-no role whatsoever in determining aggregate yields given that

yiélds on some of the individual crops making up the aggregate do indi--
v ' R ?
cate a reaction to price changes. There are of course a number of crops !

<

" whose relative outputjvalues are low and hence were not investigated - @/;

sdparateiy in this study, but are part of the aggregate, which have
o .

3 i

enjoyed substantghl increases in yield over the period in question. On »

the othet hand, several of the crops estimated' in this study are impor-
. * . . 3

tant in terms of value of output but are traditional crops with zero or
sloﬁ rates of growth in ydelds. Giveﬂ this then we can probably roughly
¢ .

approximate the price responsiveness'of aggregate non—coffee‘crop yields

fes a figure which may bé a little above the welghted average yield

responsiveness of the seven individual crops. No effort is made to
. provide a figure as the results of she aggregﬁte estimations are not- used

in‘attemptinglto caiculace the impact price distortions have had on the

»
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4

Colombian economy. - "\\

Our objectiye in this study Qes to (htain ;’reasonable indication
of the extent to“which cultivators of crops other than(gg{Eee and A
livestock—derived products in Colo;bia respond to changes in price
incertives, DEsﬁite some data 1imitations and doubts about the quality
of some of the data, it is felt that this objeétive has‘been leréely
echieved. No doubt the results of some of the estimations, especially
wieh respect to rice, leave something to be Hesired. Nonetheless, one
is left with the distinct imgression that farmers in Colombia do indeed

respond in the predicted direction to appropriate price incentives.

Yet one must remind the reader of the caveat made at the end of "The

s
/

a general

Introduction To and Objectivga of the Study" The absence 0

equilibrium frameWOrk might tend to bias these results upward but it\ is

'Y
thought that the bias would in all probability not be very large. 1In
§

addition, the calculation of the weighted average responsiveness in

t
?

Table 4.6 was done without reference'@o the confidenee one has in the

5

e1asriqixy—estimates—of‘thé~varieus—crops. If one were to approximate
* .

an average responsiveness welghted by the stan

D
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CHAPTER 5

LIVESTOCK PRODUCT SUPPLY RESPONSIVENESS .

J

5.1'INTR0DUCTION1

Livestock raising has historically formeéd a large part of agri-

[y

cultural activities in Colombia, with livestock production having main-'
N N . ' >
tained a gonstant 35 percent share of total agricultural output over the

1945-1975 period. Given the importance of livestock raising to Colombian

-

agriculture, an indication of the extent to which fanchers regpond to

4
changes in prices would seem essential if we are to obtain a reasonably *

~

. accurate picture of how distortions in the TOT have affected Colombian

£

agriculture as a whole. ¢ . ' ’ L s

Over B> percent of- livestock~derived products originate‘from cattle.

° About 85 percent of the national cattle herd is beef cattle, tﬁﬁf}emaining

15 percent representing dairy cattle.2 The national beéf herd increased.

.

at an average annual rate of slightly ove£"3 pe;éent from 1945 to 1951.
From 1951 to 1957, herd sizes remained unchan ed largely as a result of
"la violencia'". Since 1957 the herd has ydé;iased yi an §yerage annual

-~

rate of a little under 4 percent. 4

It 1s in the tropical savannah zones of Colombia (principally'in

Los CostaSafd Los Llamos)-that the bulk of the national beef herd is

raised, although there are cénéiderable differences in the ability R

WO:;d Bank (1972).

“

lThe principal source” for the discussion in this section is the

2A1most the entire beef herd geneticdﬁly stems in whole or in part
from native breeds but only about 20 percent are pure "criolla". The
balance'are mix-breeds, the result of a policy to upgrade the native breeds
with Zebu breeds, mainly U.S.-type Brahman, which are especially suited to

tropical conditions. _ . v
X
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of various regions to maintain cattle. The number of cattle carried per
: . )

~

hectare depends oﬁ factofs such as rainfall, the speéies of grass found,

the exxékt of artificial pastures, etc. . Estimates of the distribution

of herd size in La GOSta zone indicate that tﬁe typical herd comprises

¢

about 400 head with only a few herds exceeding 1500 head. Herd
management throughout most of the country is based on '"extensive"
néthods. >

Dairy farming is a relatively minor agricultural activié& with the
growth of @ilk production since 1950 barely keeping pace with that of
population. Roughly half of';ll mil£ prodt?tion‘is destined for E&?id
milk markets. Only 5 beggent is commercial\manufacturing milk. - Most of '
the quaining milk producti:n is consumed ?? the farm orﬂto produce farm
butter and cheese, a part of which is marketed. Modern large scale
dairy prodqcpion uging Eurppean bree&s is confined to a few farms found
near major citiés. Howevgr, this'involyes onl; a small percéntage'of milk

production Most production is derived rom the milking of beef cattle

n the months immediately following calving. This leads to large seasonal

S

variations in supply. The enormous off-season excess demand egpecially in

urban aréaa has resulted in price controls on‘milk. Current‘dai:y policies
do ndt make it attractive for farmers to raise dairy cattle, '

The following section (5.2) reviews the literatyre on the varioQ?f

approaches employed by investigators in their attempts~t6 estiméte
B

livestock product supply responsiveness. Some of the results obtained in.

3Such methods have tended to result in relatively high mortality
rates among calves, inadequate.health control measures, and relatively

poor feeding in the crucial growth phase -of calves. Calbing percentages

tend to be relatively low and slaughtering ages relatively high.

e e e e e VI




* which arose in the estimations are discussed. Finally, in section 5.4 oo

4

(stari and Cummings, 197 and 1977). ~~
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the different studies are also recordéd. Section 5.3 outlines the"
approach taken in this study in an effort to estimate livestock product

1

responsiveness in Colombia, In addition, the econometric ﬁroblems

the various specifications employed and the results of the better !

pérforming ones are recorded and discussed. .

4

5.2 MODELLING LIVESTOCK RESPONS IVENESS

The Nerlovian p;ice expectations approach (the E-model) for estimating

ﬂ\)
livestock products supply responsivegfss has been the dominant model used - : \\
in the empirical lite;ature to study the determinants of livestock supply.
The principal liv stock derived products investigated have been milk, hqgs,. ‘ \\\1

wool, and -beef. Products such as milk and wool are perennialé in the

>

sense that a given "producing unit" or "unit of capital stock” can

Y

generate output over many periods while products. such as beef and hogs are
more ,akin to annual crops with their single "cropping'. Since 85 percent
of the real value of ‘livestock output originates from cattle and of

that a further 85 percent is beef, it would be safe to approaeh the

— N .
estimation of livestock supply responsivedess,in Colombia as a‘problem i ‘

. -

similar to that of the estimation of anzgggggl crop supply. Consequently,

L . C -
[ ] 4

= v , f o
o

Much of this section, is based on thé work of Askari and’ Cumminii

4

5All attempts at estimating supply responsiveness of liVestock—derivéd ’

prqgucts have been in the fontext of developed countries, especially the "
Unifted States, Britain, a Australia. With their more extensive data
bases, authors were able fo include in their specifications variables for .
which data 1s just not available in eountries such as Colombid. Such
variables include feed cohcentrate prices, hay production in the precéding
season, substitute livestock product prices, cows in calf, etc, In addition, |
estimates were sometimes undﬁrtaken on the basis of quarterly data. Most -
attention seems' to have been’ directed towifﬂ milk products. )
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some of the models employed in the literature to measure the determinants

of beef supply only will be examined briefly here.

_£ 3 .

% Two approaches have been taken in estiwmating beef supply response -
? o . ___  (as well as the response—of -other livestock—derived products). The

%, o) ' ’

¥ most common has been to treat cattle as capital stock and to use some

- :

[3

e

boEt of Nerlovian.adjustment mechanism within the framework of a capital

.

JISEN

stock model. As a rulé, the size of the herd, e%gher in terms of the

* number of animals or in terms of the real value of the herd, has been

v

used as the dependent variable in Eﬁis approach. The second approach

has been to employ some measure of output as the dependent varfable. ™ -

v

e T e T LW L

Both tonnage and the val of’output appropriately deflated are suitable
W

mgs?ufes hgre. Priges<were generélly bqt not always formulated using éPe
usual Nerlovian expectations hypotheéis. Where they were not, ‘both the
Cobweb and the "ord;n;ry" supély models have Peen e;nployed.6
The uéual Nerlovian ﬁrigf expectations approach ére highlighted in "
\ .two studies on beef supply reéponsiveness in Britain and Ireland. The

‘ - Jones study on-%ritish_béef (Jones, 1962)™nvolved a.cgpital stock
specification ip'which tQp expected‘priqes of beef, milé and feeﬁ-ﬁere T
incorporated as regressors. In additi;n, Jones experimented with - . -
alternative lag lengths in his Nérlovian price expectation formulations
. ) ' ) ) , -
1 ‘ - . o )

E 6By "ord}nary" supply model, it is meant current output as a function =~ - .
« of current prices: as opposed to lagged prices.

[
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current price to be positive while that of expected future prices to be

¢ ST 137
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~

‘as well as with the most apprbpriate dependenf variable.7 In Buttimer'q

study on Irish ¥eef (Buttimef, 1972), a variety of epecifications were
employed including the expected price of beef, this grice plus a trend
variable, the expected price of beef plus the expecte;rprice of milk,
and the expected price of beef deflated by that of milk Moreover, two
shift variables were incorporated in all specifications reflecting years
in which therg were subsidy and bonus schemes in effect.. Price expecta-—
tions were formulaged in the usual Nerlovian manner. He obtained.an __
estimated short-run elasticity of 0.14 over 'the period 1953 to 1970.
lAeo;her sﬁudy by Powell and Gruen on‘Austalian beef (?owell and

'

Gruen 1967) argued that "what determines thé proportion of any bee& herd,

. brought to market are expected current prites as well as expected future

prices. It is the relatiomship between these two sets of prices which
largely determines current output, with curreqh output expanding as the
#pected current price rises relative to expected future prices. Thus

a priori one would anticfgate the estimated coefficient for the expected

~
a

negative. They obtained an estimated short-run output responsiveness

- 0f°0.16 over the period 1947-1964. Finally, a pure capital theory

approach was taken by Jarvis with resbect to Argentiﬂian beef‘(Jarvis:

1974) in which he views ranchers as portfolio managers who seek’to

S -

optimize the slaughter age of each animal. The present discounted value

P

z

7Among the alternative dependent variables measures, the number of
cows, calves reared, calves, steers and heifers were used. Experiments
with different expected pricé lags revelved mainly around whether
Nerlovian lagging begins with currept price or with the price lagged one
périod. For the period 1924-1958, Jones estimated a short-run response
which ranged from 0.10 to 0.38 and a long-run response ¥hich exceeded
one. In a similar study in West Germany for the period 1951 to 1964,
an escimated long-run responsiveness of 1.06 was derived (Jones, 1965)..

) o
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, . of each animal is represented as:
¢ - S C v =me).PRe)e ™ 7 (5.1
E‘ - , where 6 is the age of the animal, V(e) is the weight at age 6, PE(G)' ;
=) e - ¢ ' : o
'\g 15 the expected price per kilo at age B, and r is the discount rate., ;
f Unfortunately the data requirements needed for adapting this approach L
> )
? to Colombian cattle is currently beyond the ability of the existing
L Colombian agricultural data base. )
* ; ‘“ , . . o ' . Co . )
§ 5.3 ESTIMATION PROCEDURES AND PROBLEMS A I
“;' . 0 +

The range of specifications used in an attempt to estimate\supply
responsiveness in the.livestock Sub-sector of Coldmbian agriculturel

depends on whether one takes an output or a capital stock approaclf to .. [

o : \ N &

the problem. The output decision is esse%;ially a decision to slaughter
-~ ' []

or to bring to market some part of the existiﬁg herd. The appropriate !

f -

variable to be explained would Qe some acdeptable measure of output. 8
The costs involved in maturing and maintaining the herd up i% the point )
when the output decision is made have been met and ﬁgnce can be viewed L

as sunk costs. A griori acceptable expianatory t7{;ables can therefore
J to
be confined to the expected price of livigtockiderived products (PL), ){\
N &

soMe measure of the cost of .obtaining desired mfnufactured gogds (PM), ' =

3

either as a separate regressor or as a deflator for PL and perhaps to a

trend variable zT). . : .

~3Tﬁe butpdt supply functions were egtimated in boéh their linear

and log functional'foghi. Output was expressea in terms of‘Aesired

- 1 v \

1} : L /0 N
y ;

5

BThe value of the OUtput of 1ivestock—derived products appropriately

+ deflated was used as the dependent variable here. Although the term -
livestock is used, it is “in reality cattle only°and thé output 1s almost - ’
entirely beef. oﬁtput at time t is henceforth denoted as QLt‘ ‘

t_,.& :

- -

N . v
: ‘ " :“, * . .
N ‘o i o N .

_____ . - L. N

< v - v .
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Vo

v ‘ - o .
outpit. The output adjustment mechanism and price expectations are ‘formu- ‘

*

, laLed'in the usual Nérlovian marmer.g Regressions were initiallyﬁ}un

with the restriction that both the output adjustment coefficient.(A) and -

the price expectations coefficient (E) .are equal to one. Where appropriate,

the Nerlovian E, A, and AE models as developed in the previous.chapter = ’ ‘
. - . . 4ﬁ'

. ~ -~ i

‘were then regressed. The data base involvéd 31 observations (1945-1975). ) ‘

- 4 J
This is six more observations than was available for the non-coffee crop

estimations.

An alternative approach to estimating livestock resbonsivenesé is

VA

. to examine theﬂgzncher in his capacity as a holdef of capitai stock and

/\ ‘ . N
to explore the determinants of the level of capital stock he will main- k\\“
] ) . .

tain. This would fequire'as a dependent variable some measure of the . i

. size of the herd at each point in time.10 The:range of a priori aeéept-
. o~ . ,

ahle explanatory variables would be considérably larger for the herd
. [ T

"size decision than was the casg'of tﬁe output decision. Clearly the
* ( -

"costs involved in maturing and maintaining the herd would have a role
to play in determining herd size, as would the price of alternative or
coﬁbec;:%\products. Thé'specifications examined involved, in addition o

to PL, various combinations oi the following explanatory variables. . !

WA, PM, VL, PLI, and PN.” WA, PM, and PN are defined exactly as in cﬁ&

. N \
P .
P

3 I

4

9The use of éither the current price or the price lagged one period
can be justified {n examining the output decision depending on the time
Jlag between when ‘output is brought to market ‘and when the output decision , ‘
is made. The poorer the communications .and transportation network, the b i
morevlikely the lagged price would be the appropriate regressor. C o

As a proxy for the numbet of cattle, the value of the cattle herd at
time t appropriatgly deflated was employed as the dependgn; variable,
henceforth denoted’ ag HS . jg

. .o B Is S ' .

N . -

~ L . R . . »
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sprevious chapter. VL is tbe user cost of capitﬁlll while PLI is the

-price of intermediate inputs used 1in livestock raising. As with the '//;///
utput decision, the Cobweb model, the ordinaqy" sﬁﬁbly model ‘and )
. . T
<ihere appropriate,.thé three variants of the Nerlove modei were . -° oo

employed'in the estimations. 31 observstions wene“ayailabie (1945-1975)

on the relevam!‘\;ariabl‘esL . -~
& B

\ . - 3

The’level of autocorrelation encountered in allquvthe livestock -
regressions was:b& any standard’serious. :In.those estimations in which\
an atﬁ;mpt 18 made to expiein the outsut de on;'autocorréiation,'
although fairly jgéious, was 1arge1y<¢fi;;;:::j\iy using eit@egﬁthen
Cochrane—Orcutt iterative‘techniﬁue or one df.the.usrianfs of'tbe

Neéibvian,moael in which the dependent variable\EQQEEf bz;one or two

periods appears as a regressor. However, in thosejes}imations in ff;
whichhherd‘size was employed as the dependent va:iabie, autccor;elation
was 80 serlous that neither the Cthrane—Orcutt_iterafive‘technique
wor the use of the:Nerlovisn ﬁedel could cortect for ¥t. 1The_on1y way.
in which a nonrrejectable'Durbin~Watson statistic coule be generated

-

involved re—writing the Nerlovian specifications ts\take into cpnsidera—

tion the existence of ovexpowering autocor;elation.l#) o
. ! - S
: - ' . . ) . W‘ . .o
5.4 SPECIFICATION AND RESULTS - * o - L.

i3 v

The output decisiqn will be discussed first. Among specificaticns

) ’ o ~

Lt

% expressed in their linear functional form, the-pcbweb,mpdellgenerated'a

" . .
p. . N - . '
- B C L R}

: s

Y - N v " .

hd [ T,
. llThe derivation- ;;\Eﬂis data series ih discussed in the Dsts o

Appenq;x at th eggkof thisg study. ..

I Thiﬁﬁcs§' & e, for example, by re—writing the general Nerlovisn
specification Y 415 =1 &ss Y- f(x t 1) RHO(f(X

and then using nonlinedr least squares.. As will be seen in the next’ o
"sectioﬁ this led to problems with respect to converss

1 Lot

-1 ¥e-2) = Yemn)s

T " N ) v e et b - PR Ty

——
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higher value of the LEF than did any variants, of ;ge Nerlovian model.

+ The results of the "beat" petforming specification regteﬁsed usins nhe ‘ L 2ot

x , ©

- i 13 _' . * . ¥

fCochrane-Orcutt.iterative technique are as follows:
. < \ K N . A1

£ o

< 9{ . ' 7 - . .
. (1) v QL = 1219 + 1.43 PL_, + 78.46 T . -
(7 52) (4. 81) T (7.33) / L

LLF- = -163.1 R'z -0.992_ DW= 1.801"  RHO = 0.694 .
: T | . (5.10)

R . . " [

§
!
!
i
1

. In’ comparison with the ‘aliove, the Nérlo%ian'E—model vegressed using

ndn4linear ‘least squares pfoduced the fdllowing results: ,

| | . : :
" (la) QL = 1546 + 2.92 PL,_, # 63, 4w +0.75 QL
- (9:00) (3,05 4.25) oo :
T 1= -168.8 R2 =0.992 DW= 1.802  E =.0.2465
A o g , (2.11) s

- - e b

» . Ve
_“ The Cobwed model's estimated price coefficient of 1.43 produced an
o I ' . » ’ . .
average elasticity of 0.1099 while that oﬁ the Néfloyian moﬁeijproduch T

‘a long-run average elasticiti of 0.2244 and an dverage short-run
’ : . . N “ . o~ i
elasticity of 0.0553. . The difference in the valués. of the two LLF's . '
e . d
was Yound to be sufficiently large to allow-us to accept the restriccions o

implied in estimating the Cobweb model. Thus,, the 0. 1099 estimate iB )

the appropriate measure of responsiveness. [ ’ e

. 3 y .
, - . - ‘

’u 13Regardless of the dependent variahie or the. functional form emplayed "
‘the inclusion of regressors other than PL and.a trend variable not only '
destroyed the significance of the estimated coefficients of the price of

output but often changed their sign from positive to.negative. Moreovér,-’

these additional Tegressors were never significant and mbre often than not |
. wepe: of the a, priori ing::;eé& sign. This situation was; houever, not

especially distressing two reasons. First, price ‘alone consistently
- explained at ‘least 98 percent of the vaxiation of the two dependent variables,
‘Sgcondly, according to the 1likelihcod-ratio test, the valué€s of the LLF oy =
generated by those spec¢ifications in Hhich additional explanatory. variables
~vere included were not significantly different from the values ylelded when

@nly the price of output and a trend variable: wére : used. . s v
r 4, I ) ' ' ¢
- 1 ! 'S ) - *‘ ".'
. 1 . :r“ - - £ h .
. N 4 n * e L -
4 L o v, . ;9 _ 4;
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o

4
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v When the log functiqnal form is employed the following is the best BT i‘
£, ' 4 ‘ oh
: , ik model and specificacion consi%tEnt with the correct Eriori sign and an ' ’ e
. . . acceptahle level of significance for the estimated cOsfficients'lé
. . IR . . ‘ . ; ,
v X . e « b e S ' . " / , .
?’ ) : . 1 " '%v. ? \\ 4 " ' o N voe 8 m
€ ' (2) I8 Q= log "523.22 + 0.378 lLog PL_, +0.8 Tog Qo - . o |n
<" . _ (22,62) (5. 07) o =L . |
T o e ‘2, - N S |
v LLE =53.19 *R°=0.984 DW=191 E=026" . . - = |
Lo T e e e SRR ¢ 7 B b
’ s .. s i y ’ . B . /a \ SR
- N N v * ' ’ ' ’ -~ )
- . ~ .
Nl ,. v - E dis’significant at the 0.10 level. .The Nerldvian short-run estimated o
“ o ‘ . i oo - ' ’ N ” . - ’
, . o . . \ ‘ N L. = A -1
LA s ’elasti_cityﬂ(is 0.06. The Box-Cox test was employed and both functional AE N
. (R vy . : ~ . R e L.
. fofms could not be rejected at the 0.05 level of sigiificance but the 4 . 1< 4
( L ' N ol ™ . N ) ’
~ l,og‘ ﬁunccional form was more yémbiguously unteject‘able.' Thus it ey ) .
‘l . would appear that the results given by (2) would at: this stage, be the Lo
{ 4‘ I ‘s o
j PR LA mo:;e q,cceptable measure of rancher, responsiven'ess. . -
s . . “ - q S . .
S - * We now turn ;o the results of the herd-size decision. 5 - ;J' \ el “' ’
) .o ' v -\/ A | '
“ The level” of aur.ocorrelation encountered here was extremely ; . $
C ot g A . : - ’ '
, o serious,’ The only way in which a reaaanabLy respectable DW statistic
b ' . , could be genérated was by rewriting the Nerlovian model as suggested K )
e 7y ¢ - ) ’ ' T ' - a y
ol : 1'["l‘he use of the term correct'g P iori sign in this context - .
N ) + ', should be tre{«ed with some cautibn since it is only correct if - . -
o "the underlying®model is correct, ‘and in the case of ﬁeatock I
, L «° especially,’ that is opep to question. This is particularly true »
LT .+ 1f price kgpeq;ations play a roi'e in determining supply respon- -
, i ' _ .$iveness. For example, 1if, airise.in grice is accompaniqd by thg s ‘
o K . . axpe ation of furcher, rice increases, "ranchers might react by -
e L xpanding herds and thYs can be done in the aggregate only bys .ot \
) . n'," * . reducing current scpply. Thus the sign of *the price variable uay ‘ )
RE be negative. . a - = o
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e . in footnote-12 of this chapter. In doing this, however, it was poosib,le ¢

to obtain 'viable qstimation results only fox: the specification m* which

the\price of output appeared.alone. > ; ' (k e el !
. . ¢ ¢ < A ) f
' . . N .t - H
: . B The results of .the log funct;onal form for. this specification are: .- ;
“ #, » ., . ' . o o CL . ’ | . . - ©t , :
" ’ as follows. s . // S . e f . A
~ e . - RN A _
v RN LT EIPIPRNER S | . C T b
y . oo - > . - ; ‘ -
-7 (3) 108 ﬂs't = log 3103 +:0.225 1og th +0.888 log S, T
o Tas.yt @ I Rty '
‘ N 2 ) Mo M\_{’ ‘ Y 2 T .y“‘ x .
. . LLF - 84 64 R%'=70.996 .. DW= 1,500 RAO = 0.717 E = 0.112 R
N ‘,); ! ’ B . - :-_‘___'_/:f (3.20) . \(0-65) \ 'a "
"‘ . . y R » , '.' o - -,,/".( . -, : . . a 16 i , *
, " . It should be noted that'E. is hot pt‘aﬁly significant. A8 noted :

[: X ' _earlier this chapter/atgts to. 1neorpqrate other regressors, - R
. ( N R
ticu’larly that of the price of manufacturing output (PM) into the - i

various output specifications~ generally proved unsuccessful he e}xact i J

. -
» Rl . N - v'r\

same ‘sort. of proyems arose with the herd ‘size specifdcations .There

- 4

0 .w’as however, one excebtion and that is the specification in which PL
.~\‘ . ' }

4

and PM appeared alone as separate regressors. The’ r_egression results:
(ﬂ

. oL ! are'as follows. ’x% : - \

v (&) log HS_ ='log 2426 +0.319 log. B,

~0,045 ‘log PM__ + q?szyz log HS
(7.4 (2.39) : :

(-1.03). t-1

-1

# r *

. , LN . . .
' { - LLF = 81.69 . . =0/I996. DW= 1.543 E=$.118 RHO = 0.688 - .

N ‘l" o . o (0.86) (3.92) |
‘¥ A : ' r /~-

. " ’
= N . / . B

i. ' / A p lsComputational diffi.cultie‘s witl/ non-linear least squares were en- . }\
- countéred with spe¢ifications other han this one. Either cohvergence to T

the minimup sum of the squared residuals proved impossible, or the con-

vergencé process was unable to improve the objective fungtion after &' set

number of iterations leading to unagceptable estimates, “or if- cpnvergence <

By - \ . ’ was obtain\e»d the resulting pa:ameter estimates were nonsensical. T
. NS et T

T ' rléThe results of the linear version .of this specification were .dig~

‘ appointing in' that the estimated coefficient for; price was negative and

. = ' gignificdnt at the 0.15 level. Moredver, “lO exceeded ohe 1 value and i

° . . wvas powerfully aignificant. . I ’ 4 RO

" ) v v e ’ ) - oot

.

- .‘.'. \".A.
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is, significant-only at the @,20 level,

1
: ; as is‘E. ' The value of the LLF is: however,* less than that yielded by (3)

The estimatedleoefficiént for PM:—

'
« L

by ?,signi&icant margin. ' . .

, The regression models denoted by speciffﬁations (3) and (4)~ihvolve

.estimated elasticitieé.which reflect herd size and not output responsive-
. - °

ness. To translape these estimates into apppoxtugteuoutput elasticities,
- . d

: 5

'we must have some indication of the factors which ipfluence yield or

. output per cow, particularly as to whethéf pﬁ}ces play any role 1n\

«

exblaininé~variations in yield over time.. Yield here is defined as the

ratip of the value of cattle output in constant prices to the value of

. - [

the Colombian cattle herd also expressed in constant prices and, in the

s absence of more appropriate data, is used as an approximation of cutput

r

. ‘ . -
+ per member of the cattlewyerd. It is designed, to reflect increase cow

weight and qualityidue'to better health standards, feeding, and husbandTy.

@ A

Following the conventibn established in Chapter 4, the rate of

'grbwth of yield over time was determiped to.be a significant 1.3 percent

per annum. In an effort to determine whe{her priced have a role in
' N N e -
- .explaining changé;

'in‘§ield a number of specifications were regressed
; ; N ]
planatory variables various combinations.of PLt j’*.h{t—l’

~

employing as ¢

4nd PLIt—l

crops, the Cobweb, A and AE-models were used ,as the résulgs,warraqsed.

as well as a trend variable. As was tif case with non«coffee
: o . 3
The 6vei‘a}.1 "“hest" of*the various s‘pecificationg‘ produced the following

results with the A-model, where YL; Ig\zfeld.at time t:

.

¥ . . ..
.. (6) YL = 0.368 (P;/Pu)t_1 + 0.894 o, e
(13.9) N L
. » . . ) « ) o o R o ; L
LLF = 86,90  R® = 0.909 DW= 1.862, A =0.106. ' . =
» - . » kY . v i . (2|' 3.2)» v T s ,




——

e e =

+ from the above was 1. 1’3

~5

,’6%1ue of the coefficient of price expectations in specification (35 to be

e
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Generally! a very strong linear relationship between yield and prices
" ’ N . . . . 3

The constant was found to Be not significant but the estimqtéd“'
L ’ '

coefficient for th? relative prices did not’differ significantly from -

was found.
N

-

i

that provided. above. The sample average long-run elasticity calculated

The short-run elasticity estimate was 0.126.
Combiring. the results obtained in (6) with those contained in (3) )
. P ‘
we obtain a long-run output elasticity with respect to PL of 1l.415-and~a - !
- . b = A .

long-rhn‘glasticity with respect to PM af.-1.193. Assuming ﬁheiestimated

M 4

. . . * . t,r o 9
not significantly different- from zero, we then observe that in thé sRort-

run herd size does not respond at all to changes in price. Thus the

short-run output elasticit& is identical to the short-run y;éld élasticity'
» ‘ M - \ . ot

5

of 0.1%6. g

- -

The dueation now arises as to whether it is the output reéression
. . . . B N
model as embodiedLln épecffication (2) or the herd-eiig plis yield ;
e Y
regression model .as given by (3) and (6) which beBst explains rancher

. <

responsiveness in Colombia: Despite the autocorrelation problems

¥

encountered in (3), we are forced to go with éie he?d size plus yield
tegresaion model for t&o reasons. Fiﬁgt, only .ith the 1arter model did

it prove possfble to obtain a significant eatimate fo; PM.and, given the

~

context of this sﬂudy, thia was felt to be important. The second and

pérhapa moreé igpgrtant reason is that empirical studies of livestock

résponsiveneas undertaken for other countries aﬁmést univénsdlly indicate .
4

©
H e

1ong~run elasticity estimates in excess of one in value, as well as

large differences~between the short-run and’ long-tun elasticities. These
. .

results are much more consistent with those obtained with the herd size
. ! * ) - R ”~ L ) .

plus field,régression model rathet than with the output model,
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. COFFEE_SUPPLY RESPONSIVENESS 3 « e
. - . . .
¢ ’ v )
/ A\
6.1 INTRODUCTION A L

. It is proposed in this chapter to atteﬁpt to estimate the extent ® .

. to which coffee,supplies ln Colombia \have re
, )

: A :
prices-since the-eénd of the second woxld war. JAs was seen in Chapter 2,
T o ' v
- -coffee's ‘historic.role in the Colo&bia economy has declined significantly

X

:' i . ‘since the end' of the warﬂNfFor example. in a typical year in the mid- 1940's
¢ . ) X A

. N \ -
v ' - tural output whereas in a typical year in the early 1970's this figure fell

N . ‘/ RN R ., -
b ] *to about 18 percent In terms of T:ops alone, these figures were 453 : L s

N coffee accounted for about 30 Zezggnt of the Peal value of total agricul-

A

&
, : 1 .
1 : ercent and ercent regpectively. ’ ) ‘
. percer 8 » regp y . , @
. . The Arabica species.of coffee predominates in Colombia and its output
. . . P \

- 'tengguéo show little in the way of fluctuations from year to yeay. largely .

as a result ;f ;he geogrephy of'thg growing areas which are'such éhat if i

O

‘ weather is unfavourable in one area it is compensqtgd -by generally
L2 [ ’ #’1‘ \I '

favourablé conditions in another. In contrast to coffge cultivation in
°  some otber cguntries, thevsmall farm is the principal production unit, B .

< . - - N Lo
“E \ with the majority five hectares, A%*!Ess in' size. : LA -

1 LY ’l_ ) ‘Q - :
‘/” In ‘the next section,w shall explore the various approaches w

investigators have used in odelling the supply behaviour of grovers, of . . K

]
perennial ¢rops such as ‘coffee and'coqoa;, In addition, the'planying, /
N ’ T o . ' ' l' - | I '
’1Nonethe1ess, the coffee industry in Colombia:still provides on ‘average
0 percent of Colombila's foreign exchange receipts, ‘continues to employ
directly and indirectly an- estimated two million people (25 percéhe»of the -\
labour forde) and generates about 10 petcent of the governmedt's cukrent :
- revenues. N S, N . - .o
S oo ) ‘ v
H ‘ - - f
i 1S
) » ' | . ¢ . ‘
- . ) oy
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maturation, ®nd, yield characteristics of Cﬂffee will be examined. Section

6.2, will concluqe with a suqvey of the coffee supply elasticities
obtained by investigators in Colombiaand other coffee-prbdﬁcing countries.

Cy ,
In section 6.3, the resulgs of our estimations of Colombian coffee’ supplygs
. b - ) ,

]

- responsiveness will be given' and discussed.

6.2 MODELLING PERENNIAL CROP SUPPLY RESPONSIVENESS® b Ty

“

)

. . . y oo . ‘
‘ What(d*stinguishes a perennial crop from an annual crop is that it

lasts for longer than the current growinw, season. Thus otﬁe a planting’
- c !
. T
decision has beén made, a perennial grower can expect for N + 1 years

(1=1,2,......T) a yleld, where N and f are the beginning and end of

- [y

the plant's econonfic 1ife.

vary to some extent with the age of the tree. .

T,

0f course, one would,expecs those yields to

One may examine the response behaviour of growers of pé&ennials

such as coffee from two distinct but interreldted approaches, namely the

decision to harvest or to bring to ma*ket~§nd the decision to planc.2

\&he harvestiné decision might 1nvolve the use of a specification similar

to the follo;lng, with all variables defined as in Chapter 4 ‘ 5

) ’“Dk.":a
o Qt.ed+alrt,+ifzezit\j+u ‘ W (6,1)

L} P

Variations of this épecificﬁtion were used by\?rederitk (1965) fog coffee
%\ - . ~‘-“

i

3

2'.I'he problem facing the coffee grower when making the harvesting
decision is to determine how much of the currently ripe fruit he will .
bring to market-from his exizting stock of trees. This s largely a’
short—-run 4ecis]on, although how much the cultivator brings to market
now in pait depends on planting decisions made well into the past.- .
3The price lagke¥ one period pdy be the appropriate price régredsor
if as a result of poor communications, the grower is unaware of the current

price. . .
. ¢ » :
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' fo%ﬁ'equationz _estimation’ purposes. Stern (1965) for cocoa in Africa
ka

* in Uganda and WiLliams (1972 for coffee in Jamaigé}“ Stern (1965) for
cocoa in Nigeria employed the game bas%c specification but expressed in
terms of desired oq;put under the assumption that growers might not be

able to adjust fully to desired output in the current perioda.5 y

The weakness of using the harvesting decision as a realistic measure '

of grower response behaviour can be tracéd to the observation thaj current

.

output alao\pepends on planting decisions made in the eght which in turn
is a function of some set of past prices. Qpe approach to modelling this

would be to include a price variable reflecting the price‘to which growers,
. uce .

responded when ﬁaking the plantihg decision which resulted in plants

»
’

|
bearing significant yields for the firaet time in the current season. A

specification reflecting this behaviqur would tend to look like: the

&
.

following: , o .
. \ L L
A Q * 8, -W’slpt +. 8,08 + L ByZg g t (6.;)
a o N ’ 1:‘1 3 .. 1
/f ) . 1
- / [
, ) Ht ao + alpt-l + v © ‘f6.3)
& * ' .
where k is the year in which trees currently Yielding‘for the firat time l .

. - . i e
were planted. Sub\\étution of equation (6.3) into (6. .2) ylelds a reduced

.
’

’ . L]
ugsed a vaziation of this specification. R i ’
2 ;

'The main failing of the foregoing is. N is neglects the fact that

B
current output does” not just depend on aréa or planting decisions made k

!
»

aﬂnless otherwise indicatea rreference to the empirical literature f’

is derived from the Askari and Cummings survey ‘(Askari and Cummings, Lo
ﬂ ) v .

1976 and -1977).

5'I’he expredsion connecting observed and Aesired output 15 analogous N

N

to thet uged for-area 1n equation (4. 4) L . e

-

K ‘ ’ ®
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b4 R
: ) ' years ago bus;yécall past decisions. A specification reflecting this 15:
; . : Q 31 + B.P +‘B 'zI:‘AH’. + ):’B 2 ‘ (6.4)
“ ‘ - = . - L
t 0 { l¢t 2h=k \t.k " 4=3 d i,t j :
o, ' | Qlﬂi = ao taP ot Ve \ ) . (6.5)

e
a -

where T-k 1s the economic life of- the plant

J

.

L
o directly.-
1] ¢ '

+ +
. H ll a P Vt

~ : with Pf defined as in equation (ffS). "Ardy

» ] A

' cdmpletely accurate representation of coffee

“~

!
o, ignores the fact .that yields of petennials 8

a'function of the .age of the tree, that is,
v N -

PN Bl
“,,_\‘..s,-..«aya-qw

uéﬁazﬁﬁﬁa“L

’ into (6.4) and taking first difference to get rid of the summation sign

There are three aspects of this approach t

-
eriod{s price only.” A _more realfstic approach should have area depend
P

on expected prices expressed 1n the Nerloyian manner, that is‘

t “ in Africa used a variation of equation (6.6).

or tree, Substituting (6.5)

]

we again obtaift a gingle reduced® form equation which can be estimated

« N

-

o modelling perennial

’

crop responsiveness which’ make it less desirable than it appears. The

. fitst is that equation (6.5) has area as a function of the previous

Y

/
5 (6.6)

.
o \"

¢

q \ .

(1968) for coffee and cocod

\ »

combined,yith Equation (6.4).

~,y

e

: 1.7
The second aspect which makes the above somevhat ths than a

culcivatiog is that it '

n

uch asaed?fee are partly

it ignores variatibns\in yields ¢

A

7

-
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$

(for cocoa in Ghana) used a variation of this model (Bateman, 1965)

e ¢

N ¢ - {
over time.6 A .specification which incorporates such yield variations

i

) BN Y. b
might looé ¥ike the following (ignoring Zi) in its structural form:

1

’ m-1
Q, = 8, +BP + 8, ZAH

L. hrk
é
t

(6.7)

b + a P
Ht =

0 1 £6.8)

k]

where k 1s the §ear the trees first bear significant yields of fruit. Thus
A\ L," )

for years k to m-1 we would have an average yield which would be  different

from the average yields generated in yesrs m to n-1, and so forth. iThe

- reduced form equation can derived through appropriate substitution. Bateman

The final aspect is that an area adjustment statement to account

™

for the possibility that cultivatpra might not be able ‘to adjust to

n

desired area in the current period is lacking. This can be incorporated

by rewriting H 'in equation (6.8) as HD, that is, desired area and

including equation (4 4) in the structural mbdel. Behrman (for cocoa in

¢ + o

: Ghana) used a version of this model incorporating, like Bateman, the

EN
expected price of coffee as regressor (Behtman, 1968)

1.
LY

Up to this point we have bgen examining specifications'in qrich output. .

\ T A - - . .
4
6For Colombian coffee, yields are zero up until the second year follow-

gharply in the sixth year dfter which they climb rapidly and peak.at about
the 12th year and then decline at a dacreasing Yate until about age 25. From
then on, yields decline more slowly. Coffee trees still bearing fruit at 80
‘years of age are not uncommon. Of course, the yield-age profile of fruit-.
bearing trees varies considerably forfdifferentyt§ee species. g

as the trees dévote their energies to. extendinE%branches. Yields then jump

7Along with ‘the expsete& price of cocos), j*caman also included the
expectegd price of coffee as a separate regressor as in Ghana, coffee and
cocoa'cultivation are substitute activities. Bateman confined two
dispcrete t e periods differences in average yields. The, prices of coffee -

© and. coﬁoa aB .they have been’ specified here:are not as Bateman defined them

gnd, as. a resnlt. we shsll return to this model below.,'

_' BLA N

aing which they rise until the fourth year. In the fifth year yields drop off

. . B .
- .
LAV ) . . . .
PR ! R . . a . \
Yo < N N cr e * v, L . ,
; i “ + i Ve . N - .,
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is the variable to bt explained. However, the use of output as the
- dépendent variable, phrticularly in the work of Ardy, Bateman and
. Beﬁrman was an obvious second bestrstlutién. Initially e#ch formulated
thelr mod%ls in terms of either arel or desired area and tﬁen recast
. _ their .models in terms of output only because requisite‘data on areé
was not available.s‘ When area data was a;ailable to researchers, the

problem was of %ourse simplifieﬁ and Nerlovian mq%ellks diacuaséd

above was often used to estimate supply responsiveness of perehnigls

\ a
. e o v N

quchzaq coffee and cocoa;g l . -
The varioub ways in which perennial crop résponsiveness-haveibeen,
. modelled up to thid point still 1eave something to be desired. Two
weaknesses can be 1isolated. The first is that investigators have'lat~
gely ignored the fact that the plantihg deciaion is gﬁuivalent to ghe

cultivator acquiring a piece of capital and that the decision to plant
[

48 not just based.on the ‘current expegted price (however defined) but on .

g‘ the income stream expected over’ the econo@ic life of the tree. One of
. . * the few investigators recognizing' this is Bateman (Bateman, 1965 and

. , ‘ . S . i
' [ \ » . T
.

.

8The reformulation of responsiveness dn outjut terms can poten— ‘.
tidlly lead to problems. Ideally one would wish Jto employ data series
o, - syfficiently long so as to maintain enough - degrees of freedom to allow
' a satisfactory significance level in’the estimations and’ yet' not s0’
e T long so gs to increase the possibility of events having occurred which
lead to structural shifts in the supply curve, *'The use of output as
fnthe dependent variable necessitates information on: prices being ) .
available well before the year at which the study begins. ¥For example,
in the case of the wog& of Bateman andrBehrman, an additional 12 years
. of price observations would have to be’ inserted before the’ ‘beginning /
¢ observation on output. Of course, if one can‘identify such structural
' " changes one can overco prablem with’ tﬂz use of‘appropriate.
" v. v 'dummy variables. ) - >

N o~

9Examp1es are Stern (‘ 5) for cocoa 1n Nigeria, Frederick. (1965)

for coffee in Uganda, and Saylot (19745 for coffee in Sao_ Paulo.

-
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and 1969).lo Assuming that it is expected discounted real prices which

L]

dominate the planting decision, Bateman in his 1965 paper re~writes

‘o

) eqdetion (6.8) to take this into considetat%gn, that is: -\,
y . L. 'Ht = ag + a E(Pt+k/(l + h) ) + ve . ) (6:9)
' : NI J /. oo ‘ ,
' . \_. ’ : \E;{
- Thue area planted in coffee trees 1s a function of the mean value of

Y

expected discounted f&iure prices, where T is the economic life of the

” . — - Ul M

tree. Price expectations are ekpressed in the usual N%rlove manner as ;
’ ‘ LA ! v } R

gioen bymequation (4.5). However, as no%sp above, a lack of area data ¥ ,

R > N 1 - v
required Bateman to formulate his model in terms of output along the lines
. L - .
' - as given in equation (6.7). ‘ .
. _ Y °
‘ﬂﬁ o The second weakness of the various specifications discussed to this
oo C -c8
¥, ; ' l

ES

¢ “I
. ) * point is that the principal focus on cultivator behaviour yas been with

gsspect to his decision to devote ersa to coffee cultivation rrther than
6 . - )
to plant coffee trees. Although output does depend on the number of

« L hectares in coffee trees, it more.acqﬁrateiy cepends on'fhegnumbef of 4
' S coffee tgees yielding fruit. ‘The use of area as the depeﬁoent variable
. assumes the absence oé an;\relationahip between prices and” productive
S tree’ denaity;‘ It.;: quite possible,po haYe incteaseaxin new areas,

devoted to coffee production and.yét haVe the total stock of érees declinej

. . if the uprooting of diseased oY uneconomic trees on existing coffee heccare-
¥ - o .
) . age exceeds the number of new trees‘planted. Moreover, ougput per hectare

o N \'. ot /J" . , ® ~ )

' . as a'measure of yield can be misleading\unless defined in terms of trees,

ﬂ P ! @ {
" planted in a specific season since yields tend to vary with the age of the
\ :
. . ) '

é . . v o

]

& > i.

. 10VO(:hera who have to.some extentgviewed perennial crop response in,

. . " thig way are Arak, Bacha, Behrman and Wickens and Greenfield See ’
o Askari and Cummings (1976) . . . . T .

X . .. k) .
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trees. This still ignores variations in tree denaity. Even output per
tree as a measure of yield wauld'be-misleading ﬁnless one knéw the agél

dié;ribution'of the trees. . :
. ' I'4 .
There have been three investigators who have viewed grower respon- .

Ve

diveness in terms of Ehanges in the desired stock of trees and in yield

’ P °

per tree; namely, Arak (1967) for coffee in various Brazilian states,
Bacha (1968) for coffee in Brazil and\ﬁolombia, and Bateman (1969)'for‘

‘coffee in Colombia.11 Because growing conditrions differ according to - ';/N

ther region in Brazil in which the coffee is grown, Arak debgloped and

experimented with L nqmber of different models of coffee-gro&er response.

: s
They all basically viewed the age-induced planting of new coffee trees ds ¥
a function of the existing agée distribution of the trees and of the

optimal age distribution which in turn depends on grower price expecta-

¢

tions. Any difference between the existing and optimal®age distribution

1

is assumed to be }eflected in differences_between thé.desired and fhg\\
. . \

actua%thock of trees of&a given age. Re8ponse of growers to such

differences i1s through their pihnting of gfw trees and théir eradicétiou
i
of exiating trees. C .

2o * o o

Both Bacha and Bateman used, as a basis for their models on~$offee

1

 supply response QE\?olombia, the approéch takenh by Arak. However,
: ~
‘Colombia does not have the extensive data on coffee that Brazil has °,
1y o " - '
collected over the years and, as a result, both Bacha and Bateman wereﬁqg

~
L

. @& L ‘
. o ’
: 4 ) 7, .
) ’ B ) : C -, -\ b
‘)1 The Arak and Bacha models as well as the resvlts of their regress—
ions are presentgd in detail 'in Bateman (1969), along wirh of course
Bateman's own m el. ‘ ) .
. -
[ \ / ot
' F B ¥ .
¥ o . - o
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X
estimates cover quite different time sﬁans. Whereas our study is based

Fa *

on the 1945-1975 period, Bacha's effort .covers an earlier period (1939-

1964). As will be recalled from our digscussion on the coffee sector in

Colombia in Chapter 2, Colombian coffee policy since the early‘bo's has
» , ,

been dominated by the need to keep supplies in chéfk. The success of.

this policy is reflected in the fact that whilé coffee output showed 'a
) i p ' 4 )
general upward trend during the 40's and 50's, reaching a peak in 1961,

2

it has'since moved in the bppoaite direction. . In fact between 1962 and

1972-coffeeboutpUt was in no year greater than it was in 1961. Since 1972,

2

howdver, coffee output has begun to trend upward again. Thus we-would .

a priori expect a lower supplfvresbonsiveness as a result of using a later

:

. set of data.

. These comments aldg apply to the elasticities we obtain f}om the
esti;ation of Bateman's model. éatemén's results are based on the 1947- )
1965 period while ours cover the 1945-1975 period (aor the 195Q-1975 peri;d
when the’lagged dependent variables are included). In addition, thére are ¥

small differences for some observations in the data on price and output

‘employed in Bateman's and this study; Although the diffquncesﬁa;e marginal,

3 [

they could have an effect on the resulting estimates. It will be assumed ;. /
that the data used in our study is the more accurate.18 A final difference L
is that we deflate the price of coffee with the price ,of manufactured goods

whereas Bateman udes a consumer price index as a deflator. Despite the fact

}SAB islwell knowri, economic .data from third world countries are .

continually being corrected and updated so that the accuracy of the data
tends to increase the longer the time span between the data years and the
date of the published source of the data. Bateman had two sources of data
on coffee output, the FA0 whose data 1s based on ‘the crop year and the
national accounts which records the data on the basis of the calendar year.
Our data which was obtained from A. Berry (see Data Appendixj corresponds
to the latter. ' "




o T 1§2
_ —_— -
; , that the two deflatéréjhaye a‘ﬁigh correlation, the differenpea that do
exist can yesultlin divergence in the resultd.
he shall estimate.the Bateman model as Aéffhed in equation %6.26$
which may be written as follows: 1 ; ot

. . *

t-1 L
. —

j=x 1 4

-

o * "
xC, = AEB4 L' AY AP &Y, BP - yzl(er)+(l-E)‘AP

ta

' * 2 '.'_ _..' - 2 ‘ \ 's‘n
+ Yz(ltA)(l-E)AP:_Zlf Y8°RC 4 yll(l A)+(1-E) [aqc_, |

2 J
¥,(1-A) (1-E)aqc, 4 + l(l—A)+(l—E)|AQCt_1\.

N 3 °
: . N

- (1-A)(1-E)‘A.QCF‘_»2‘ + f’.t

7

We shall follow Bateman's convention of defining m = 8 and k = 3. Thus
we shall be examing the impact on dCt of the effiects of plént;ng and of

: 3 R ' ' '
harvesting, with the former a function of the change in relative prices

<

lagged 3 to 8 years and the latter a funcbion of the change in the current

LY 7 o

_ prices. As a result of idengification problems it will not be possible

to separate Bl from Yi' Thus” the es;imated coefficient for’ Pt_i'is the
. ‘ . o, C
product qf Bl and Yih o ) .

The Bateman model as specified in the above equation was initially

“

+ estimated. The estimated coefficient for the current price, ¥,» was found

. - : T ‘ ,
t : .

| . .

1 -
3

1

v 19
We shall ignore equation. (6. 22) for two reasons. First, the

] elasticity estimates obtained by Bateman from equations (6.20) and (6.22)
are almost identical. Secondly, we are n\t interedted in .the estimated -
coqfficients ‘of the ‘lagged dependent variables. In addition we shall ignore
the large drops 1inm output that occured in 1950, 1955 and 1960. Our -longer
data series will tend to wash away the effects of these one period declines’

in output. Moreovér, as notéd in Table, 6 1, the diiferences in the estimated
. . -elasticities are rather small

-

. Q . >
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. axxSignificant at the 0.15 level,
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-

: i tc be pot éignificgnc:zo It was therefore droﬁpedjfrom ghe model. This
significA;tly 1mb;oved\the value of the LLF as well as increasing the - .
significance of the lagged price e;cimate& coefffcien;s: the results of.
this specification &ff the Bateman fiodel are recordea in tﬁe following

) . f . <
B

table: . ~

[ ) - - - L » ,
. TABLE 6.3 } °
N ® , «’ . w . ;
_ ESTIMATED_LAGGED PRICE COEFFICIENTS C S
S 'DERIVED FROM THE' BATEMAN MODEL /—,,/42 AU "\
. [
COEFFICIENT ESTIMATED VALUE  T-STATISTI¢ - ~ .~
Y, 200.8 : o .75* :
ByYy, L 00. ‘ 75 L | )
B,Y; - 70.4 . -0.59 |
Y 120.6 1o1™* - '
°- ByY¥s o e -01 . . o
« B, Y e e , .-0.5;7 ; J o
B Co 149.8 . ©o™ !
. B1¥s - -8, :
’ 8.Y ©140.2 ‘ <113
1'8 6 . A -

N
:
L3 * .

* ‘ . o .
axSignificant .at the 0.05 level. ‘ ' ,

Significant at the 0.20 level.

. B

s
' .

., * The results are somewhat disappointing pafticularly with respect to .

T

the® level of ;ighificance of the estimated coefficients. ‘Bateﬁan, in his
own regressions, obcained.non-significaﬁt es;imates‘forrall price

coeffic%ents except for Bi§Y5 and"BIAY7;

cance of the estimated values of these two coefficients were much higher

S

However, the levels of signifi-

than what we have been able to obtain here. The lang—run elasticity

2OBatembn also :found the estimated“éoeffigient for the current price
« to be not significant. However, whereas Batemah's estimate had a negative ' K

sign, our's at least was a priori correct in sign, though not significant.

° L] '

\ ’ .
. .
U U S e . '
Iy ——— I T
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‘rggresaion is 0.216.
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calculated from the estimated price foefficiénts derived in the foregoing

21

This elasticity lies véry close to the elasticfty

coefficignt of 0.227 prodiuced in the" Bacha model.‘ As was the case with .

"the Bacha model, the 9lésticity‘coefficient we obtained in our estimation

of the Batemanlﬂbdel has a value well below those yielded in' Bateman's

22
own regressions.

The grobable reasons for the differences haye_élreaﬂy been ﬁentioned

*briefly. Although we a priori expected lower elasticity estimates than

i

. those obtained by Bacha and Bateman, we did not expect that éhey would

turn.out to be as low\as they were. As already nottd, the princiﬁhl
f | . B
reason for the divergence in the elasticity estimates probab)y stems

2

frdm the Colombian Coffee Foundation's cpmmittment to the Internmational

‘Coffee Organization from the early 60's and onward to pléy its role 1n

3

kgéping coffee supplies in check. Oné can see in.just a casual examina-

~

tioni:f the ocutput. data from 1961 to 1972 the ‘effects of the various

. 2 ,
Federation policies discussed in Chapter 2 on coffee growers.. 3 A’ gecond
factor which mighi accdunt_for the divergePt results is the fact that we
employed in our regressions a differeﬂt deflator for the producer price

of coffee than wag used by Bateman and Bacha. Although the two deflators

>

lenconsistencies and problems of identification prevented us from
obtaining acceptable and reasonable estimates for the adjustment and
expectation coefficients, A and E.. Consequently, 1t has not proved
possible to calculate the short-run elasticity from the Bateman model.
Bateman,'o( course, had the same problem in his own regressions. ’

2The rébdlts of Bateman's regressions are recorded in Table 6.1. .

23The Bacha model was estimated using a sample beginning in 1961 and
ending in 1975 to exXamine supply responsiveness during the years when
growers were encouraged to-keep supplies in check. The ‘estimated 5
coefficient for P:_7 was -252.7 and significant at the:.0.10 level. This

" result helps to explain why we have been obtaining significantly lower

elasticity estimates compared with those of Bacha and Bateman.
S

.
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v , . ~

are.-highly correlated the price of manufaétured_gopds has tended to . o

~

increase at a sl}ghtly faster rate‘than the consumer price index.
From the results of odr estﬁﬁationé, it wduld therefore appear that

a long—run‘price of output elasticity of about 0 22 and a short—run

o ¥

price of output elasticity of about 0.05 would be the appropriate

-»-P’:

I
Colombian coffee response measures. _The 1ong—run and shott—run elasticities

e

with, respect to PM.,are of course -0.22 and -O. 05, respectively.za In . . §

comparing the estimates of coffee supply reapoﬁsiveness dé have' obtained
i ._é:' 3 - / .

in this study with those listed in %ablé 6.2, one cgnnft help but note

<+he relatively low value of the long-run elasticity we héqe calculated
, : ’ ! ‘ '
for Colombia. Although one camnot say for“sure, the difference might
' ) " . |

be expiaiqed by the fact that our study covered a later period compared

with the other studies and, conuequently, our results may have been .

affected toxﬁ\grgater extent by ICO policies. ’

’

; , s, : " o ! !

2‘I’These estimates are also very similar to those we obtained when

we regressed the ratio of the price of output over the price of manufactur-—
ed goods on area devoted to coffee in a standard Nerlovian forumulation. , ‘
An estimated long-run®elasticity of 0.134 was derived. Coffee yleld was

then regressed on price (only the price of coffee undeflated was significant)
and an estimated elasticity of 0.097 was obtained. Summing the two we get

a long-run output elasticity with respect to the producer price of coffee -
of 0.231 and an elasticity with reapect to the price of manufactured goods

of -0. 134

.




S .  CHAPTER 7 ) .

.MANUFACTURING SUPPLY RESPOSETVENE§S

.7.1 THE MODEL - ‘ : / -

- . /

+

It is proposed in this chépter to estimaté aggregate shpply responsive~-
. . . . . . <&

g ness of Golombianm factory manufacturing. A%;hough the main focus of this

~study is on the effects of distértionp\jn'pﬁe TOT on the agricultural

.~

sector:in‘Colombia, we must also be ¢oncerned with the impact on
. /’

Qnd‘employmen; if We are going to investigate

[} \

S .
manufacturing output, incowmes

the effects such .distortions have bad,¢h incogs distribution and rural-

urban migratibn. ' ;
, : / L

Two different regregsion models' will be employed in an‘gttempt to

"obtain an indication of manufacturing supply responsiveness. The first

fnvolves the estimation of a gross output supply function as derived in

equation (3.13), tbat is: v ' ) , .

" v
o . .

Uu =6y Ty Tpo Tpp xpe B i -1

o

It will be recalled that tl'and r, represent primary input' or factor

- prices while r3 and ra represent intermediate prices. v ' ,.'

The second regression model 1nvol§es thé estimation of a value
v * .

- added‘adpply function which may Se derived from the profit maximizing

first order conditions of the following constrained profit function:a:

- s

-

* \ ) * ’ )
Maa =.Mya + AgaGCvas zl,.zz, T) ‘ (7.2)

where Z1 and 22 represent the two priman;>inputs. capitél and daboui;

In comparing (7.2) with e&uation (5:12),.1t will be noted -that Z3 and

-~ -

N
Za,othg two intermediate inputs are dropped. Assuming the second order -

'

-+
x

»

:'l‘ o ‘ ’ : ‘ ‘ ﬁ ' ‘ . N “ ' ‘ )‘.' |

v
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’

cong;cions are satisfied, we ﬁay solve ior,VAm in terms of the price of

.

value added (PVA); the priceé of the two primary factors, r, and Tys

1
and time, that is: - . \ T o

ity
.

var T1» T2» ©)

L4

VA = G* (P (7.3)

It is assumed that bth (7.1) and (7.5) are homogénebub of degree ;ero . N
in all prices. .

© In the next sgcq*on of this chapter (7.2) Qe examine the proéedures
follqwed in attempting to estimate factofy‘manufacturing supply respon- .
sivénesa ag well as the sorts of economeétic problems which aroﬁe 1n_the
reéressions. ip secFion 7.3, the specificati;ns empllyed and the results

of those which performed "best" according to criteria established in,

section 7.2 are recorded and discussed. ,

. &
7.2 ESTIMATION PROCEDURES AND PROBLEMS
In estimating both the value added and aross output supply responsive-

nes; of total factory manufacturing in Colombia, three basic regression

techniques were'emp%syed: oragnary least squares, Cochrane-Orcutt icgra—.

tive technique, and non-linear least squares. "For some specifications of :
? .

the sﬂbély'fdnction, an assumption was made that factory managers, in

response_to changes in price, are unable to adjust completely to 'desired”
tom

output or value added levels im the current period.1 This might be the

vesult of bottlenecks with respect to importedfinputs, skilled labour, etc..”

4

w e - A
{T&is is éssentially the Nerlovian. A-model derived in Chapter 4. In

addirion, under the assumption that in the long-run the level of capital

stock might conatrain\she graowth of value added or output, a number of

specifications replace a measure of the rental rate qf capital with the

absolute level of the capital stock in each period. .1In doing this, we

are re-interpreting the specification as a short-run supply functlon and

as a Tesult the estimated elasticities generated are short-run elasticities. .

s »

e 3 \
. . s

-
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combinations of the following variﬁbles: ' N i ' {
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The value added specifications employed as rhgrgssors various
N . .

a

1) the price of factory manufacturing value added at time t
(PVAM )i

.2) the factory manufacturing money wage rate at time t (WH );

3) the rental rate on factory manufacturing capital stock at time t,

%

(VM) ( 5 ° ’/'—\

4) a trend variable (T);

5) the value factory manufacturing capital stock at time t in
in constant M958 Colombian pesos (KM ).

El
-

The dependent varigble (VAMt) is the value of factory nnufacturing value
N \
\added at time.t expressed in constdﬁt‘lQSB Colombian pesos. 'For VHt’ two

series of data were calculated, denoted henceforth as VHz/ﬁnd VM?. Both

v

series were eoployed as regressor;. I%e regreSBions were based on 26 ~
;nnual observations il950-1975)gwhcn VMﬁ was .used, and on 25 anooal oboer—
vations (1950—1974) when“VMi was used.

The regressors employed in the gross output speoificotions.involve

various combinations of the following variables:
3
1) WMC, VMt: T, and KMr as defined above; e

-

2)" the price of: factgry manufacturing gross output at time t (PH );

3) the price of intermediate 1nputs used in factory manufacturing
at time t (PMI );

4) . the price of intermediate ipputs originating in the agricultural
sector at time ¢’ (PMAI ):

5) the price of non—agricultural or "other” intermed{%te inputs at
time t (PMOI ). :
» ’ , , \\
The dependent variable is the value of gross output of factory manufactur-

ey

ing at time t ‘expressed in constant 1338 Colembian pesos. All ‘estimates

M

-

of gross output responsivéness are based od 24 annual observations (1950-

‘1973). In addition to the two data series on VMt’ two data séries were

Y

also availablé on Pnt, PMIt, and PHOIt, denoted as with VHt by the super-

\ -

. R ,
. P
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-

. seripts A and B.2 - ‘. . - " *

Since there was insqﬁfieiént a griorihinformatiod to choose amongst .

the.alternative data sets, some experiments were conducted by running
. V4
- ' .
regressions on alternative data set combinations. From’these, the "best'

data seriespsfor each of the,AVsets’in which 2 series existed wa@ selected.
.‘ - . . ® ¢ .
The criteria for "best" is the data set which generated the highest value

of the log of the likelihood function and the highest‘levef4nf signifi-

1

cance for the estimated cbefficients.3 In cases of conflict, a likelihood=-

ratio test was performed to determine the most appropriate data set.

The most serious econometric problem encountered throughout these

CL v ‘
estimations was -that of autocorrelation, There was not one specification

‘ in ‘which integtemporal correlaéion amohgsi the disturbances did not'.

- %
exist tegardless of the data series empioyed or whethet value added or

v

gtossmoutput responsiveness was being estimated Thus the ordinaf}/least
L ]

squares estimations are inefficient and, even worse, the*formnla for the
I !

standard error of the coefficients is nhowlonger.valid. .However, auto-

correlation wag-.particularly serious with the value added specifications.
- ° . 1] -~ -

, a
. The usual "correcting” prbcedures such as Cochrane—Orqptt iterative

o N N
. . e

VJ By . . ‘ \
2'l'he Data Appendix attached to this study provides information on
" how, the two data series fdt .each of these prices differ and on how

VMA and VMB were cgpculated Diffetences in the alternative data series
Here not 1ar3e and in most casds did not involve all observations. -

foferences in the values of the log of the likelihood function -
* for different data series were not large h a maximum range of about

5.0 between the highest and lowest valiee. Only.PM  was unambiguously
supetior'to'its alternative series, s“&h t is, regardless of the
@pecification, the use of PM? always generateala significantly higher

value of the log of the.likelihood functioh and a higher level of

significance for its estimated coefficient.
S o . 4 N
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.adjugted to'incorporate the existence of autocorrelation failed to
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’/‘ - .

technique and non-linear least squar ; hich the specification is

?

produce a Durbin-Watson statistic which indicateéd an unambiguous absence

of autoéprrelation. 'In'tne case of the gross output specifications, the
[ . ) ..‘ .

"correcting" techniques, were able tqsgenerate a Durbin-Watson statistic

.

which indicated an absence of autoheorrelation.

- ! t
:

-A second econometric problem encountered in some of the grossAout-

i}

put speeifications qés that of multicollinearity samongst the regressors.

3
I

This was the result of a high degree“of correlation between-output price
and intermediate input prices. The multicollinearity was particularly
severe In those specifications in which PMAI and PMD& were included as

separate regressors rather than as a single 1ntermediate 1nput prilce

series, PMIt. As will be seen in the next section, attempts to reduce the

level of multicollinearity by experimenting with alternative deflators

‘were made under the assumption that the supply functions are all homo-

" geneous of degree, zero in all prices

i 7 e , “

7.3 SPECIFICATIONS AND RESULTS . v -

i

We shall examine the value added supply regreésions first.4~11n their

: 4
generalized form, .the value addedmspecifications examined were the

' : i
i

< w,
e

‘\ - N ' . B
éAn attempt was initially made to estimate a factory manufacturing

-value added production function using.two different production specifica-

¥ions; the Cobb-Douglas and the CES. The results were exceedingly poor.

Autocorrelation was so rampant that the only parameter which was-statisti-

cally very significant was the estimatéd coefficient of autocorrelation.
Its value approached one and had a t-statistic in excess of 100. In

addition, estimated returns to scale in both production functions was about
1.5. Although sbme increasing returns to scale would a priori be expected,

it would hardly be of the order suggested by the estimates. Finally, the
estimated distribution of product amongst the primary inputs was reversed
from one what one would normally expect and what empirical evidence-indi-

-cates. No doubt a large part of the difficulty here could be attributed to
-the quality of the data.

Ty
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following (ignoring the error term), with all variables defined as in
Section 7.2: . - o : .
. & . v '
(1) VA¥t Fl(PVAMt' Wﬂtf YMt) .
) (
- [N
(2) VAHt F2(PVAMF' WMt, VMt' T)
(3) VA%t = F3(PVAMt, WMt, KMt)

All these specifications were estimated in both their linear and log-linear

¢

functional forms. . It was assumed.that all three are homogeneous of

dégfee zero in all prices. WM was selected to deflate all price variables

In all respects, the log-linear functional form of the foregoing speci-

“fications was superior to the linear version., Based on the critieria

defined in the previous section, the "bést" performin of the three is (2),
. ; , 8

the results forr which are given Qs follows:

(2) log vAM_ = “log 862 + 0.176 1og (PVAM/WM) - 0.080 log (vm‘/wu)

T 40:6) (2.49) t (2.39)
o +0.076T
A | (21.9) ‘
LLF = 62.92 R = 0.999 DW= 1.163,  RAO = 0.787 -

(6.38)

o

TheAestimated coefficieﬁts for bath pricp‘(af”Value added) and the
cost of capital ére gignificant at the ,0?5 level. The Cochrane-Orcutt

iterative techniqqe was employed héte but non-linear least squérea

4

'generated virtually identicgl results. "Neither the A-model when_ applied

to the above nor the use of VMi rather than VM? as a regressor were

1

capable of yielding ;éeults superibr to those produced by the above.

“’Rowever, the estimates of the price coefficient were similar to that

. A 2

produced in the foregoing specification.

Two problems remain with the resulté of the above regression. The’
" . »

+
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v figst is the fact that oneé would like to see less of the growth of value
added over time being explained by a trend variable, Secondly, they ~

)

Durbin-Watson“statistic, after correction for autocortelation, was also
~ffrt:est:ed for autocorrelition with 1nconclusive results.
In comparing specificacion (2); the one we have been examining up
till now, with the first specification in which the trend variable is
suppressed, ;hree comments are warranted.5 First, the inclusion of trend

yariah&e ae a(negressor significantly impxoves the perforﬁg;ce of the
,estimates. 'éecondly, the level of autocj:reaation in speclficatlon (1)
appears to be even more serious than in Bpecification (2).. Finally, the
suppuessing of the trend variable did not alter significantly the
estlmated values of the remaining coefficients except for the constant. . B
Turning now to output responsiveness, the following specifications:
were 1niéially examlnee in both theif linear and log~linear function;l
ferme; (
(1) QM = G (P4, W, VM, PMI )
(2) @4, = G (Pu!, e, i, PMI, T)

. ‘. M "a . ‘t k _
o Pm&t)

(3) Q4 = Gy(PM , WM , VM, PMAI
GI‘(PMF, WM , VM, PMAL , PMOL , T)

+

S @ oM

| ‘ ‘Speeification (0)) anludes’e series on the price of intermediate inputs

as does (2) plus.a trend variable. - Specification (3) breaks down PHIt -

\ - -
. . into two series of intermediate input prices (agricultural and "other"

>4

5Specification (j? did not perform as well as either (1) or (2)
Moreover, the estimdted coefficient of KM was 1lncorrect in sign although
not significant. However, the: estimated value of the'price coefficient
was teasonably cloge to those yielded by epecifications (1) and (2).

B P
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. - inputs) while (4) adds a trend variable to épecification (3).? Unlike the

. value added regressions, the linear functional form performed’ significantly
- . ° L .
better here. -

- Assuming the supply. ftnctidn is homogeneous of degree zero in all

output and input ptices, each of the above specificafiona was initially

>

deflated by WM , the money wage rate. However, the regths were digappoint-
ing largely asua result of the multicollinearity among the output and

input price regressors. ‘Great difficulty was encoyntered in obtaining . . -
an acceptable level'of aignificancé for the estimated coefficients. n -
'Conseqtently, it wés deciaed to deflate with an input price‘seriea (PﬁIt

in the first two specifications and PMOI in :;e ‘second two). ¢ Thist ' : 'y

action led to an improvement in both the overall fit and ‘the significance . .- i |
X .

" of the estimates. From the- criteria established in tbe previous aection,

output specification (2) generated the most acceptable results.

-t e

(2) QM = 4625 + 4700.2 (PMA/PMIB) 220160 (v4/PHI® )y L
' L (F2.47)  (2.73) B (-3.30) i

- 95.5 (w/pMc®) + 1302.4 T S
co.03)" . ¥ 3. - .

,.LLF-= -169.3 R ='0.997 . DW =.2,025.  'RHO = 0.802

S . o ' (6.45) |

a

‘The estimated coefficlents for price of output and the wage rate are

.o

'éignif;cant~at,the .Oi and .005 levél; respectibe}y. The constant ;s

6&n additional specification was tested in which the cost of capital
(and the trend variable) was replaced by KM_, as in value added specifica- P
tion (3). The results were, however, distinctly inferior and the estimated -
coefficient for KM_was consistently negative but not significant. The use ° .
of A-model on all specificdtions produced significantly inferior results!
Either convergence to minimum SSR proved impossible, or the estime;ed value
of A, the adjustment coefficient, was negative and/or the. estimated co-, -
efficients were incorrect in sign and/or‘not aignificant.,// -
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significant’ at the .025 level. However, the estimator for the user cost of
capital is not significant at all,iaithough it is of the correct sign.7
The non-linear least squares estimate of the same sgpecification provided.

a virtually identical set of estimates for the coefficients. The -

i

inclusion of a trend variable in (2) significantly improved the estimates

as well as_reducing the level of autocorrelation.

.

In specification (3) and (4), the problem of multicollinearity crept

back in. As a result, most of the estimated ‘coefficients had an unaccept-

o

" able level -bf significance (except for the trend variable and RHO) and at

least one had an a priori incorrect sign. These disappointing results
) ' -

occurred regardless of whether the supply functions were deflated by WMt

¢

or PMOI'. An average elasticity of output suppliedtwith reepect to PMA

(holding the deflator, PMIB, constant) as calculated from specification (2)

!
—

In an eftort to improve the estimates of grosa output responsiveness,

. Py o 4275. ° .

./

R an attempt was made to separate the coffee-threshing sub-sector from the‘

" rest of factory manufacturing and to run two sets of regressions; one for

. -

coffee—threshing and one for other manufacturing.8 Unfortunately, pre—

4 t{minary estimations on a number of specifications were not encouraging.
The results were distinctly inferior compared with those of manufacturing

»as a whole, The estimated coefficients were either not significant at .

o 7The same specification was run but with VMB suppressed. This result—
ed in virtually ng change in the estimated value§ of the remaining coeffi-
clents and in their respective levels of significance”

BThe relative importance of coffee threshing in manufacturing (it is

a 4-digit sub-sector of the 2-digit food sector) has been declining over

time from aﬁgut 17.5 percent of the real value of manufacturing output in

1950 to less than 5 percent in  1973. However, between 1950 and 1960 it

did. account ‘for an average of 15 percent of the value of manufacturing out-

put in real terms, and aomewhat less in money terms. - - '

“

i

-
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an acceptable level or had a priori incorrect signs.
Onl; the iog version of the value added Bpecifications"and the linear'
. version of the-gross output spfcificat;ons produced acc;ptablelesninates
for‘the,péraméters. The choice between the two as to the more appropriate

regression mqQdel was dictated solely by the criteria of which model best

met the needs of this study.  Given the'objective and concerns of this
v ° H 1
thesis, the gnoss output regression model was the more approptiatEq In '

addition, as will be seen in the next chapter, available data on price ;J
R ) : : ‘
distortions in the Colombian economy are expressed in terms of the price

of outbut and not in termé of the price of value added. Regardlegs of

which regression model. is the more appropriate, however, the results =

A

obtained here do indicate that Colombian manufacturing as a whole dbes

¢

4

respond positively, through 1inelastically, to appgﬂptiate price incentives. A

'
1 N >, »

! L ' N =
N T - . et T




s and 1969 if farmers in Colombia had faced a terms of trade expressed

-~ r - 1
CHAPTER 8 )
e ' IMPACT OF TOT DISTORTIONS.ON .. - .
SEGTORAL OUTPUT, EMPLOYMENT AND INCOMES
ot & - . [ .

<

~

8.1 INTRODUCTION
We are now in a position to' examine the effects that distortions

in the terms of trade have had on agricultural énd manufacturing

» ° K

outpﬁt, employmesnt and factor incomes.‘ In the next section (8.2), we

shall calculate the impact of distorted ;elative prices on the output

.
.

of the‘ith crop and livestock-derived proddcts as.ﬁell as on aggregate

agricultural output. In the next two sections (8.3) and (8.4), we

-

continue as in the‘ﬁrevious segiion but with\respect to agricultural
émployhegt and incomeé, respeétively. Finally, in section (8.5),

we' calculate the effecté of price distortions on manufacturing output;
~emplgyment; And fac;or_incdpes.. .

. - . L
8.2 IMPACT ON AGRICULTURAL OUTPUT

5
.

Our objective here is to compare the output of the ith crop and ’
? . .

livestock~derived broducté which wduld have been forthcoming in 1962

4

in world prices with the output actually produced in response. to
v oLt

o .
c oy , .

~distorted domestic ieIative‘prices. We may begin bf eummariziﬁg the

distortions in agricultural commodity prices calculated in Chapter two

/in the following tables: “




4

: L . e .
distortion appearing under the high column reflects of course the opposite.

i 177 -
' © _TABLE 8.1
DISTORTIONS "IN AGRICULTURAL COMMODITY PRICES
EXPRESSED AS A PERCENTAGE OF WORLD PRICE OVER DOMESTIC ,PRICE
ESTIMATED CROP PRICE DISTORTIONS -
COMMODITY ,l "LOW AVERAGE icn X
Aggregate non-coffee crops - '13.8l . - !
Com ": "'30* . - \
Cotton 0 10 20
Panela 0 10 20
Platano 0 10 .20
, Potatoes - 0 , -
Rice 0 -10% . =20%
Yucca ‘ 10 - 15 20
* Livestock-derived products - 3 0. -
Coffee 0 - 61.5

-
¢

* . - .
Percentage excess of domestic price over the world price.

R

Low, aberage, and high estimates of the level of commodity price distortionms

are given for those\crops where, data limitation prevent the derivation of

a single reasonably accurate figure. For the other commodities, except’

3

coffee, the distortion level is given under the average column. In the

case .of coffee, the distortion appearing under the low column applies t?;,/‘

the presumption that the gap between the world and domestic price is
. <

solelyiihe congsequence of a desire for mgnopoly power in trade. The

Table 8.2 gives the estimated distortions in the terms of trade

faced by producers of each commodity for the years 1962 and 1969. It will

»

- be recalled from -Chapter two that the estfhated-disto%tions in the price

of manufacturgd goods for the two years are -100 percent and. -47 percent,

respecti&ely. ) R ;

o lThis is the estimated short-run difference between the world price and
the domestic price for non-coffee crops in the aggregate based on De Melo's
results. The corresponding long-run excess of the world price over the
domestic price was 9.8 percent.

PRI
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: TABLE 8.2 .
ESTIMATED DISTORTIONS\IN THE TERMS OF - ot
TRADE EXPRESSED AS A, PERCENTAGE OF ‘ "
., THE TERMS OF TRADE IN WORLD PRICES . '
' OVER THE TERMS OF TRADE IN DOMESTIC PRICES |, q
© : 1962 1969 s

COMMODITY - ‘ Low AVERAQE HIGH Low AVERAGE HIGH
Aggregate non-coffee “b ' 2 .
crops - 113.8 - - 60.8 -

‘Corn - 70 . - - - 17 -

Cotton 100 : 110 | 120 - 47 57 . 67

Panela 100 110 120 47 57 67

Platano 100, 110 120 47 57 67

Potatoes -, 110 - - 47 - - o

Rice 100 90 : 80 47 37 27 4
, Yucca ~ 110 15 ' 120 57 62 67
Livestock-derived ' ‘ ' . :
products - 100 : - - Y -
Coffee’ 100 - o 161.5 47 - 108.5

The elasticities estimated for theiaggregaté and individual non-
. , Ty ‘

coffee'cyopq can be found 1in Table 4.3. ;The estimated supply responsiye-

"ness of livestock raisers and coffee érowersris summarized in Table 8.3:

‘\ .

»

TABLE 8.3

[ [ 4

ESTIMATED RESPONSIVENESS OF LIVESTOCK
RAISERS AND COFFEE GROWERS

ELASTICITY WITH RESPECT
TO PRICE OF OUTPUT

~ELASTICITY WITH °
RESPECT TO PM

SHORT-RUN SHORT-RUN

LONG~RUN LONG-RUN’ §
. ¢ : .. . 3
* Livestock~derived products 0.126- 1.415 -0.126, ~1.193 ;
> Coffee . 0.220 ~-0.050 -0.220

0.050

. , I
The percentage increase in output of the various agricultural commodi-

.-

4
ties which would have been forthgoming if producers had faced relative
' ‘ £

2The corresponding léng-run’distortions’are 109.8 for 1962 and 56.8
for 1969. See the previous footnote. : .
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) Z prices expressed in world prices rather than domestic prices can be »
. , .
| calculated by substituting the various elasticity estimates and price
distortion estimates into equation (3.18). The regults will reflect the
q - N
I agricultural output lost as a result of the gap betweeniLorld and .
domestic prices in Coloﬁbia Table 8.4 presents the calculations for 1962
while Table 8.5 pertains to 1969 It will be noted that each table has~«
.. ' o E -, i/
six columns. The fiﬁst three show the short—run increase in output o
) R s
: ~ o0
* (based on the short-run elasticity estimates) for the .three estimates of 5
relative price distg:i}ons, while the second .three show the long—ruﬁ
. N /' -t :
. increase in output (based on ché long-run elasticity estimates). /
(l //' i / Yo
: ' ‘ TABLE 8.4
[ / .
; . : PERCENTAGE INCREASE IN OUTPUT OF THE . . j
/ ' ' ith CROP AND LIVESTOCK~DERIVED PRODUCTS " |
,/ - ' IF FARMERS HAD, FACED WORLD RATHER b ’ ’ ~ i
THAN DOMESTIC PRICES, 1962 . !
N c SHORT-RUN .,  _LONG-RUN o %
, ) . - .- i
’ f . COMMODITY LOW AVERAGE HIGH LOW “AVERAGE HIGH w O
Aggregate non—coffee crops3 - 29.8 4 - - 34.6 -
~ - Corn . - 14.5 - 39.6 -
Cotton’ 109.7 120.7 131 6 200.2 220.2 240.2 .
Panela .. 8.3 9.1 10.0 8.3 9.1 10.0
Platano 15.4 ( 17.2 . 19.0 15.4 17.4 19.9
Potatoes " - 24,1 - - 24.1 - .
Rice 19.9 17.9 . 15.9 19.9 - 17.9 15.9 N
Yucca -1l4.4 -14.9 -15.4 -29.8 31.9 | 33.9
" Livestock-derived products - 12.6 - - 119.3 -
Coffee 4 . 5.0 - "8.1 22,0 - 35.5

3Although the results of the effect on aggregate non-coffee output
based on our'estimated elasticity of total non-coffee response and the
. 'distortions calculated from De Melo's results are presented in both Tables
Cs + ,9.4 and 9.5, they play no role in the calculation of the total agricultural
, output lost as a result of distorted terms .of trade, but rather are '
presented as a point of comparison only.
e .

v
. ‘
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_— TABLE '8.5 g

PERCENTAGE INCREASE IN OUTPUT OF THE
> ~ith CROP AND LIVESTOCK-DERIVED PRODUCTS
’ " IF FARMERS HAD FACED WORLD RATHER -« °
THAN DOMESTIC PRICES, 1969

: . o ' . SHORT-RUN LONG-RUN
N COMMODITY ' 'LOW AVERAGE HIGH LOW AVERAGE HIGH
Aggregate non—cofﬁeﬁ”hrops )— 15.9 , - - 17/6{* - .
‘ Corn ' Tﬁigm - ~2.9 - - 3.1 -
Cotton GBS 51.6 62.6 73.5 94.1 114.1 -134.1
Panela - - 4.0 4.8 5.7 4.0 4.8 5.7
Platano 7.2 9.0 10.8 7.2 9.5 11.7
Potatoes . 11.3 - Y- 11.3 -
Rice 9.4 7.4 5.4 9.4, 7.4 _ 5.4
Yucca ~7.3 ° -7.8 -8.3 ,16.1 .20.1 24,2
Livestock-derived prpducts - - . 6.0 - - - 56.1 R
Coffee * Eg\\ 2.4 - 5.4 10.3 - 23.9

- For easé of anaiysi; let us coﬁfine oué discussion here as well as
any futﬁqe calculations to the figures which appea?'in the "éyefage"
column 6nly. Thé figures in Tables 8.4 ang;B.S'showing the percentage
. shojt-run ;Qd long-run 10;"of’ou;put in 1962 and 19@9 as a result of L

distortions in the terms of trahe fgced‘by agricultural producers in
\£‘r9bipmb{a'are=Strafg%t forﬁard.a dnly the short-run and long-run effects
on the output of cotton‘and cqffee and the short-run qffects on yuéqa,
outpht warrant sp;cific coiment. The enormous losses in cotton output 7

U a \

4For example, in Table 8.4, we observe a short-run impact for corn
of 14.5 percent. This figure indicates that corn eutput inltially would
have been 14.5 percent higher than it actually was if corn growers had
been in a position to make their supply decisions in responge to a
.terms of trade which reflected world prices rather than domestic prices,
Alternatively, the .5 percent could be read as the corn production
foregone due to trade restricting import substitution poldcies.

. Q ] '
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posgxive area response;’

" and 8.5 into the levels -of output that wozld have been produced . S ;

("potential' output) if growers had been in a position to trade Lo e

-take into consideration the “other" non-coffee crops.

%
A

[

o

[

el
'

(for ex&mple, if in 1962 cotton growers had faced terms of trade -

\ .
expressed in world prices, output in the long-run'would@havg been

over triple what it actually was) is largely due to the high value of o

the elasticity‘coefficient estimated for cotton. .The fact that yucca - Lo

output declines in the short-run is a result of the negative elasticity

estimate we obtained for yield response which outweighed the short-run
The low an; high figures for coffe;‘correspond
;f oourse, to the two different assumptions we made about tﬂ% cause of

.
the gap betwegnﬁ\be world and domestic price of coffeef ‘The diffetenaes

:hl&he low a d high long-run figures are quite significant. In future

calculations we shall emphasize the assumption of zero prite distortion

B .
oo Punomem e

and confine our comments on the effectz/yf the assumption of % 61.5

percent distortion to footnotes. ’ ‘ o~ , . ( }

. i v
~ N , ’ . i

Table 8.6 tranelates the percentage change data in tables 8.4

LN

: ¢
directly with the.outside world.5

v
. bl N
i 1 Vbt W oy

w?
>
Bt

5Since we are primarily interested in obtaining an indication of

the impact of price distortion on total agricultural output, we must - e
"Othet [1] . .

non-coffee crops accounted for 42.9 and 39.3 percent of aggregate
non-coffee output in 1962 and_1969,,reqpectively, or 18.4 and 17.9 ‘
percent of total agricultural output in 1962 and 1969, ‘'respectively. - .
In . the absence of data on elasticities and price distortions. it L .
shall be assumed that' the eéffect on ‘the output of "other" non~coffee ‘%
cf&pa is equal to the weighted average effect of-the seven non-coffee

" orops. which played a direct role in this study. .

Moo N
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o) ’ . v - T -~
‘ | . - TABLE 8.6 , ‘ . '
« : N . - . ' ) b
. ACTUAL OUTPUT ASD “POTENTIAL" OUTPUT, ° _ '
1962 AND 1969 (ALL.FIGURES EXPRESSED =~ .« ‘ _ )
. o Iy MILLIONS OF CONSTANT: COLOMBIAN I :
. ) : PESOS) ~ D v’f/ ‘
‘ R T : 1962 ' : 1969 :
) % SHQR@—RUN LONG-RUN 'SHORT-RUN. LONG-RUN -
‘ COMMODITY ACTUAL POTENTIAL POTENTIAL ACTUAL POTENTIAL POTENTIAL
- i ' ’ 3 ke S
Non-coffee crops ® . - . ; “~ ’ ¢
Corn 306- 350 427 379 368 . - 391
Cotton 338 . 46 ° 1082 516 ° _83) 1105
) “s Panela 326 - 6536 , 356 417 437 . 437
' . Platano T 297 348 349 365 . ° 398 400
«* '  Potatoes 323 401 - 401 375 . 417 - - 417
Rice 366 432 432 589 . 633 , 633
\ - Yucca 156 136 . 206 , 173 160 - "~ 208
Other /1589 2083 2447 2023 . 2338 2581}
s\lotal of non- - . .
¢offee crops °, 3701 . 4852 5700 4837 -5590 6172
Livestock-derived \ , ‘ ‘
e products g . 2868 3230 6290 . 3562 3773 9560
; : * Coffee 2057 » 2160 - 2510 2135 T 2186 2355
; © . TOTAL ' 8626 10242 . 14500 10584 . 11?49 14087,
5 h s 6 f L) \
B ; Although the year, 1969 appears here, the actual or base year output
} ’ for the seven non-coffee crops is 1968 The reason for thia can be found
, r in one of those ‘data quirks in which one observation happens to be missing.
' ) . This happens to be 1969 and it applied to the seven non-coffee: crops only.

i ) ' Since total non—coffee crop output in 1969 was known as was livestock and
i coffee output then the difference between the 1968 output and. the 1969 output
| figures for thq seven individual non—coffee crops would be absorbed by L
"other" non-coffee crops. As a result of the assu;gtion made . in footnote 5,
it was felt that we would not cause an&rndue distg ion by using l96§ out-
put datg? ?r the seven crops.

Y .

. 7Acc rding to Table 8.6, total non~coffee crops in 1962 and 1969 have °
v, increased in the short-run by 31.1 and 15.6 percent, respectively, and in’
. . ) Ehe long-run by 54.0 and 27.6 percent, respectively. The corresponding short-
- . run figures derived when the elasticity estimated from the aggregate non-
o coffee crop response model was-uséd coupled,.with the distortions based on
“.., De Melo's results are 29.8 and15.9 percent, regpectively, while the corres-
ponding long-run figures are 34.6 and 17.9 percent, respectively. A close
L. * similarity 'in the short-run impact on output should be noted. This is the
EE result of similarities in the short-run elasticity based on the-aggregate,
! ) model and in the weighted average short-run elasticity of ‘the seven crops.
' See Table 4.5. Similatily, the divergence in the long-run impact on output
is mainly the result of tha higher VKlue of the ueignted average elasticity
. of the seven crops. 2 ’ , R :
I .
N : . 8Tt;e 1962 shortz#un and lang-run ''potential’ outputs under the assump-
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"run. The corresponding figupes for 1969 are 9.1 and 33.1 percent,

ively . »” .
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The overall impact of relative price distortion on total agricultural

[} )

output may now be calcuiated. If the agricultural sector as a uhole in
Colombia had fEZEd in 1962 a set of relative prices expressed in world
values, total agricultural output would have been 18,7 perceuq higher

than it actually was in the short-run and, b8.1 percent higher in the ldﬂﬁi

reepectively.9 The difference between "potential" anqlactual outputs-

» v
in the iwo years is,‘of course, a reflection of the agriéulgural'ouiput

lost to the eeonoqy as a result of distortions in relative agricultural

and manufactuting prices. The questio“is, of course,’ whether the cost in .
terms of foregone agricultural output is more Ehan made up for by the

7

bbnefits of the additional output produced in a manufacturing se&tor R%E

! * ‘

'enlarged by trade restricting. price distorting policiea& :

4 g, .
Before moving on to the effects on agricultural employment, it would o
Be worthwhile to glance at the cammoditiea whpse output have been most

v

affected by,ghe,distortions in relative prices. Table 8.7 presents a
ranking of the more {mportant ‘commodities in.terms of  their "potential

-~

* contribution. The figure appearing beside the coumoditx represents its

. A ) . . l v
"potential"-percentage contribution to the long-run .increase in total -

-

t ’agricultural output that wouldé&pve been forchcomipg in absence of -

distortionsoin the. termg bf trade. "

‘n R v

' . o " - . v
- . 1 . - P
\ > .

~

o

_tiou that the gap between the world and domestic price of coffee represents. o

a "true" distortion are 2224 and 2787, respectively The corresponding 1969
figures are 2250 and 2645, respectiVely. f
\
9If we had used 61.5 percent as’ the meaBure of the distortion in the .
price of coffee,s total agricultural output in 1962 would have been 19. 5
percent higher in the short-run and 71.3 percent higher in the long-run..
The corxespbnding 1969 figures would have HQEn 9.7 and 35.8 percent, respect-

v
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. “ABLE 8.7 ’ {
* “POTENTIAL" CONTRIBUTION TO' TéTAL 5 - o

AGRICULTURAY. OUTPUT, 1962

—_— )/“'“ i . .

-

PERCENIBCONTRIBUTION TO TOTAL
N .. COMMODITY RANKING , .LONG-RUN "POTENTIAL" OUTPUT INCREASE

%
5

F e Livestock—der(\d products : . 57
Cotton . v 12
"Coffee ‘ ' ¢ " 8
All other non-coffee crops . 23 .

»y

. As can be ‘readily seen, the relative contribution to agricultural out-

o

..«4,,;,..“
L g COBERIE K
.

=~ - put growth in response to the rembvﬁi of distortdons in relative prices are ~

SN L

e

highly unequal. Livastock-derived‘products would contribute more than .
N ) . - . .
. ,

. - half of the increase while cotton alone which accounted for only 4 percént

SRy Dbl T, iy g i 1 Y e e, R

SEG 2,T I TR e BT

o ‘ of total agricultural output in 1962 would contribute 12 percent- or 36

<

percent of the total contribution of all non—coffee“crops. ‘Coffee's contri-

-t »

bution of 8 percent compared with the 20 percent share it had in agriqul— ]

LI

. tural output in 1962 reflectszita declining role in Colombian agriculture.‘

K] . . a
9 2

8.3 IMPACT ON AGRICULTURAL EMPLOYMENT - « .

0 In the normal course of events, one would be able to estima;e'from the '

.

<

~

profic maximizing first order conditions with respect to' labour employment,
-: - . . . \
: that is,\equacion (3.22), che impact of agricultural employment stemming

BT T g ) 7 < e S
D eSS AR T oS 1 e M IS 44

“from the changes in butput, which would occur as a result of the removal of ‘\~

geiative price distbrtions.‘ In the absence of‘producfion functions for

CPL T R

: ' 4
-the various crops, however, we are forced to resort to the assumption :

v

Athat employment and output are relatéed through fixed input coefficients,

5
s a

that 1s:
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. . L .

th

where b1 is the level of labour ‘ ployment -pér unit of output of the 1

10 ‘ e )

©

crop.

Taking the differential of (8.1), we have:

dE = b dq, (8.2)

.

it

v . ! -t - / * ” ‘ «
¢ as Eit“T Eit»and int as Qit - where the bars aga#n

Q

We may define dEi it

4
reflect the levels of employment and output that would have been forthcoming
v \

if farmers had iesponded to world rather than domestic relative prices.

.. _ . ,
Since Q has already been estimated in the previous section, then all that

is required is an. 1ndication of output per unit of labour employed for each i
and every crop, the reciprocal of which is, of course, bi'

Unfortunately, very little data is available on labour productivity

-
in Colombian agriculture, although data on output per hectare abouﬁds.

~ o

In -

ifapt, no data exists on output per unit of labour employed on a cropoby

>

crop basis. As a consequence, we have had tb resort to an iﬁdirect way

of obtaining an indication of average labour proouctivity. We begln with

the data which is availab&e and this coneists of{ (1) output per onit‘oﬁ

N »

bour employed for the agficuItufaL.éector'es,a wﬁoie plus outpﬁt per uﬁ;;

« LU

of ' labour employeo according to the size of the farm; (2) the distribution:

.cof farm siie accordiné to the crop gulfivated; {(3) the number of- hired and
R

. family workerslaccordinglto size of fofh; and (4) qualitative data on the

» o
55

£l

10The asgumption of a constant.labour—outpuc ratio over time used here
way require some justification. If we assume that output per worker is main-
ly a function of the degree of mechanization and the level of modern input
usage, then for most crops the assumption of a constant b, would not be
exceasively burdensome. However, in the case of cotton, rice and perhaps 1
potatoes, the assumption of a constant b would most likely not be appropri-
ate. Nonetheless, the paucity of data ol output per worker in Colombian
agriculture forces us to make this assumption. In effect, available data.
allowed us to calculate only one b1 applicable to the.early‘;960's.

~L“‘
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crops which tend to be mechanized and vice versa and on the crops which

tend to be relatively intensive in fabour usage and vice wversa. These

four sets of data enabled us to calculate what seems to be a reasonable

3

and acceptable estimate of output per unit of labour employed, and hence

« b,, for each crop. More'specifically, the calculation .of output‘per

i’
unit of labour employed‘EOt the different crops commenced with the adjust—

[ing of the data on the distribution of farm size according to the crop

~

cultivated with the data on the number of hired and family workers accord-

¢

" ing to the size of the farm. The former dgta only gives the number of

farms of diffetent;sizes uhtch produce the various crope, The latter data

ig an attempt to translate the former into the number of workers on farms

‘of different sizes which produce the various crops This adjusted data
was’ then combined with the data on output per . unit of labour employed

' , ~
according ‘to farm size. A weighted average output per worker was calculated

' for each crop adjusted, to takskinto account of the tact that the distribu-
/.  tion of farm sizes and” hence workers varies according to the crop cultivated.
However, the adjusted average labour productivity calcu}ated is based solely

pn nationalfaverage output per unit of lagpur‘employed. Thus two further

adjustments were felt warranted. The first is based on the extent of mechan~

ization of the crop in question.ll. A second adjustment was made according

7

\ ' . .

11Available datg indicated that average output for mechanized crops
is 90% above the national “average while average dutput for non-mechanized
crops is half the national average. Thus output per unit of labour
employed for the mechanized crops (cotton and rice) were increased by a
factor of 1.9 while that for the'non-mechanized crops (panela, platano and
yucca) were reduced by a factor of 0.5. Output per unit of labour employed
was not adjusted for the two semimechanized crops, ‘corn and potatoes. 1In
. addition, no adjustment was made for theé extent of mechanization in the case
. of coffée and livestodk.

N
4
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to- labour usage in the cultivation of the different crops.

results are given in the foliowing table:

OUTPUT PER UNIT OF LABOUR EMPLOYED
AND ITS RECIPROCAL, b :

\
P
.

VALUE OF ouTp{T
PER WORKER IN

COMMODITY / o _ CONSTANT PRICES

Non-coffee crpps:
Cor .
Cotton *a
.Panela
Platano
Potatoes
Rice
Yucca

Livestock- derived prdducts

Coffee :

%

The short—fun and lohg-ruh Ei

shall maintain the same assumption about

employment changes as we did for the changes in output (see footﬁote 5

\

12

average users of labour.

12

.000232
..000077
1.000485

.000246

.0004Q6
.0000
.000%29

000080
.000315 -

for eaéh crop and for 1ivestock—
"der{ved products for the years 1962 and 1969 are. given 1n Table 8.9.

non-coffee crops regarding °

o iﬁ this G%épter). A negative sign indicates a decrease in employment.

The crops were somewhat arbitrarily divided into 5 classifications
_according to labour usage: heavy, above average, moderate or average,
below average and light. It was then arbitrarily assumed that crops
which were hegvy labour users employed SO percent more workers than the
average, above average user of labour employed 25 percent more, below ‘
average user 25 percent less, and light users of labour employed half

of the average. Qualitative data indicated that potato cultivation
involves heavy labour usage;: %offee and yucca above average labour usage;
rice, panela and corn averagé labour usage; cotton below average usages
and platano and livestock light labour usage.
output calculated above was further adjusted by reducing it by factors
"of 0,66 and 0.8 in the cases of heavy and above average users of labour
and by increasing it by factors of 1.25 and 1.50 in the case of below

Thus the adjusted’average
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TABLE 8.9 | _ g
. THE CHANGES IN THE.LEVEL OF LABOUR
EMPLOYMENT IN THE AGRICULTURAL $ECTOR :
THAT WOULD HAVE BEEN FORTHCOMING “~
IF AGRICULTURAL OUTPUT HAD BEEN . .
PRODUCED IN RESPONSE TO WORLD '
RELATIVE PRICES, 1962 AND 1969 !

Y : 1962 1969
SHORT-RUN . LONG-RUN SHORT-RUN LONG#RUN
CHANGE IN 'CHANGE IN CHANGE IN  CHANGE IN -

N . «
.

Non-coffee crops: cL : -
Corn . 10,200 23,432 -2,552 - 2,784

* Cotton - - 31,415 57,288 - 24,794 45,353 i
Panela 14,550 14,550 9,700, " 9,700 ° H
Platano , © 12,546 12,792 . 8,118, 8,610 ;
Potatoes 31,668 31,668 “17,152 117,052 :

“Rice ' 5,280 5,280 3,520 3,520
Yucca ' -10,580 26,450 - -6,877 18,515 )
Other 71,727 128,595 34,940 68,597 ' .

Total non-coffeé crops 166,805 300,055 88,695 174,131 :

Livestock-derived . . ’ |

products = - 28, 960 273,760 16,880 ' 159,840 :

Coffee . - ‘ 32,445 142,695 . 16,065 69,300 )
e v . N !

TOTAL © 228,210 716,510 121,640 403,301, B ‘

Giyen that the levels of total agriculturél employment in 1962 anq
1969 were 2,447,000 and 2,644,000 respectively, then the 1962 short-run
and langfrun total changes in employment woul% have reflected a 9.3 per- *
cent an& a 29.3 percent increase in labour usagé, respectively, if fg;mérs
in Colombia had been in a position to trade directly with the outside

q

world. The corresponding 1969 increases in employment reflect a 4.6 percent

v

’

and 15.3 percent rise.in the ability of the agricultural sector to absorb

férmerqlinto productive employment.l3 Unlike the changes _in output that

13The 1962 short-run and+long-run changes in agricultural employment

* reflect a 10.1 and a 32.8 percent increase in total labour usage; respective- .

ly. The corresponding 1969 increase would have been 5 4 and 18.7 percent, .
respectively. ‘
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«

would be forthcominﬁ at world prices, it will.be noted that‘the relative
contributions of the three major sub-sectors (non-coffee crops, livestock,
and~coffee) to the long-run impiovemenés in laboilr employaént’reflect their
relative importance to qgiombian’agriculture, altﬁough there &re SOme.

large differences émong the qontributi&ns of individual non-coffee crops.
The differences in the relative contribution of the various commodities to
output and to employgént are, of course, the resuit of the fact that'tﬁere
are significanf diffe?ences in the quantiﬁiés of labour employed per unit

;f output deng differént.éommodigiesi In aﬁy event, it can be clearly

seéé that the employmént opportuhities lost as a result of trade restrictings

policies which turn the internal terms of trade against*Colombia;s agricul-

tural sector are not insignificant.

. ¥
: _ - S
8.4 THE IMPACT ON AGRICULTURAL INCOMES : - o

14

.

The effects of distqg:iohs~in relativelégricultural and manhfacturing

\\gglges on the incomes f thdbe who earn their living in the igricultural

e r RPN

sector can be estimated by substituting into equation (3.26) the size of.
the distortions facing the.cultivators of each crop. Initially, however,

we should like to cilculate the impact on nominal agricultural incomes.

This necessitates re-writing equation (3.26) as follows:

o r-1
Y - Y = (1-% a

e " e T U ) PieQe X+ Egp) By | 8.3

1)

.
1Y

Given data on aijla and Eii’ the percentage short-run and-longTrun impact
‘ 3 .

b

lAAvailable data on intermediate input coefficiengs is highly aggre-
gated. Typically during the 1960's the coefficients for non-coffee crops,
livestock-derived products and coffee averaged 0.15, 0.14 and 0.03, res-
pectively. However, there did not seem to be any.speclific data on the
input coefficients for individual non-coffee crops.” Consequently, we had to
resort mainly to qualitative data on intermediate input usage, although
‘some data on the percentage of area planted in different crops which were

~
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en the nominal incomes of growers of the ith crop and livestock-derived

products for the year 1962 and 1969 is provided in Table 8.10.

N

TABLE 8.10
THE PERCENTAG@ IMPACT ON NOMINAL INCOMES oF
. THE REMOVAL OF DISTORTIONS IN THE s
g ‘ INTERNAL TERMS OF TRADE, 1962 AND 1969 L

' i

1962 0 2 196% .
SHORT-RUN  LONG-RUN SHORT-RUN LONG—RUN
COMMODITY , X CHANGE % CHANGE X CHANGE Z CHANGE
Non-coffee crops: | ‘ :
Corn ~16.9 9.6 -32.6" -27.2
Cotton © 104.5 184.2 60.1 101.3
Panela 18.1 18.1 l4.6 - 14.6
. Platano 25.8 25.8 18.6 19.1
Potatoes \ ‘ 18.1 18.1 8.5 8.5
Rice 6.3 6.3 ~4.1 =4.1
Yucca 0 44.5 7.67 v 341
Livestock-derived products 10.8 , °'102.6 - 5.2 48.2
15 22.0 24 10.3

Coffee © 5.0

r4 s
. . , ’ \,
Those farmers whose nominal incomes would increase the most in the

long-run as a result of trading at world pricepﬂrather,than domestic prices

inorganically fertilized was availble. We subdivided the level of input
usage into six somewhat arbitrary classifications: heavy, moderately heavy,
moderate (average), some, very little, and none. Input coefficients of

- 0.25, 0.20, 0.15, 0.10, 0.05, and 0. 00, respectivély, were assigned to each:
of the classifications. From the available qualitative (see Table 4.1) and
quantitative data, potatoes ‘are heavy employers of intermediate inputs
(0.25), cotton and rice are moderately heavy users (0.20), corn uses some
inputs (0.10), while panela, platano and yucca use very little in the way
of intermediate igputs (0.05). The weighted average coefficient is 0.138,
which 18 very close to the aggregate figure of 0.15 given above.

15The percentage changes in the 1962 nominal incomes of coffee growers
under the assumption that none of the gap between'the world and dqpestic
price of coffee 1is the result of policies designed to attain monopoly power
would have been 69.4 percent in the short-run and 95.9 percent in the long-
run. The corresponding 1969 figures would have been 66.7 and 84.7 percent,
respectively. It is wi%h reapect to the effects. on noyinal incomes of
coffege cultivators that the greatest difference occurs ‘depending on the
interpretation assigned to the gap between domestic ahd- world coffee’ prices.

¢
’

e
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are generally those farmers who grow crops whose output, would increase

the most. The data in the fqregoing'table.can be translated into;the @

’

of "other" non-coffee crops would have increased at the same rates as the

in 1962 and 1969 in the absence of the distorted internal terms of trade
_.that they faced in making their outbut decisions. ‘This is done’ in Table

- 8.11. As preGiously,>we shall assume that the nominal incomes of grovers

;lqyels of nominal incomes that would have been enjoyed by Colombian farmers

welghted average of the seven noh-cqffeé crops considered in detail in this
r . ‘ b

R T

e v

!

*

. Total nominal income lost to the ;EriculturaL sector iﬁ 1962 és a

result of distortions in'relative*bricés is calculated to have been Col

$2,095,000,000 in. the short-run and Col $5,505;000;Q00 in ‘the long-run.

+

v

¥

' ‘

study. , . ' «
o \ .
' TABLE 8.11
ACTUAL AND "POTENTIAL" NOMI'NAJ: .
INCOMES EXPRESSED IN MILLIONS
OF CURRENT COLOMBIAN PESOS, 1962 AND 1969
- 1962 1969 ,
. - SHORT-RUN LONG-RUN " SHORT-RUN LONG-RUN
COMMODITY  ACTUAL POTENTIAL POTENTIAL - &CTUAL POTENTIAL  POTENTIAL
) : -
- Non-coffee crops:‘ l L ’
Corn 376 322 412 1273 960, 1000 . -
Cotton 322 . 658 915 1275+ 2041 .2566 - -
Panela 335 396 396 942 1079 1079
. Platano 451 -. 567 #567 1188 1409 . 1415
Potatoes 191 - 226 226 - 832 903 903
Rice 358 381 381 1655 © 1590 1590
. Yucca . 250 250 361 825 868 1106.
Other " 1675 2054 2390 6885 7642 8324
< Total non-coffee ) \ h -
crops '’ 3958 - 4854 5648 14875 16512 17983
: Livestock-derived . S '
products 3327 ° 4385 6740 10732 . 11290 .. 15905
~ Coffee ' 1827 1918 2229 -.4370 4475 4820
TOTAL 9112 11207 14617 . 29977 32277 38708 .

S e "

B e a—
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- The correspending income losses in 1969 are Col $2,300,000,000 and Col

$8,731,00Q,000, respectively.l6 The long-run 1969 agricultural income \

lost represents.approximately U.S. $436,000,000, at‘the existing exchange

-~

" rate, oT U.S.;$165.00 per -agricultural labour force member.’

The effectssgk-agricultural real" incomes (agricultu;al purchasing

power over manufactured goods) as a result of distortions in the TOT may
be calculated from equétion.(3.26), For the agficultural sector. as a

‘whole in 1962, it would have potentially been dble in the short—ruu to

¢ -

purchase 75,0 percent more manufactured goods in the absence of relative

price distortions. The 1962 long-run figure is 131.3 bercent while’ the
: p . NN
corresponding 1969. short-run and long~tun figures are 26.1 and 58.9

percent, respectively. These percentage figureg reflect a real loss to

the agricultural community in Colb@bia of manufactured goﬁds that it
Y *"‘r‘
potentially could have enjoyed but did not because of trade restricting

policies which forced it to trade at distorted relative prices. .-

8.5 THE IMPACT ON THE MANUFACTURING SECTOR ) "¢
The effect on manufacturing oSutput in 1962 and 1969 el\gistortions

in commodity prices;wbuld normally be calculéted directly from eguation

(3.29). However, in Chapter 7, the price elasticity of output was

estimated with‘respect to the of price output deflated by a price index cf

i all intermediate inputs employed in manufacturing. lhus, equaticn

L

6In terms’ of percentage, total 1962 farm nominal income (or value
" added generated by ‘the agp#cultural sector in current Rrices) in the
. ' short-run would have been 23.0 percent higher in" the* absence of distor-
tions in relative prices while in the long-run the increase wouid have
been 60.4 percent. The corresponding 1969 short-run and long-
increase 'in total farm nominal income would have been 7.7 and 29.1
percept, respectively. The 1962 figures assumiug_g,&l 5 percent dis-
torrion in coffee prices would have been 35.4 and 75.2 percent, respec-
tively. The corresponding 1969 figures would have been 17.0 and 40.0
percent,’ respectively. ‘ . ‘ , Y

o en e o . o Nx
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i

&

(3.29) must be modified to take this into actount. This can be done asu
1 . ‘

-

fallows: C~

.‘(

th (em mt + eIGPat (8.4)

where e is the elasticity of output with respect to the price of all ¥

1ntermediate inputs and = is the ratio of agricultural sector originat-

output data indicate that « 18 0.27. Of the agricultural commodities

whose gaps between world and domestic prices were gstimated in this
N ' (

study only three; namely, coffee, livestock and cotton, entdr into

mannfacturing in gufficient quantities to merit separate consideration.

For simplicity, therefore, we may define:r” . A ' i
) i

" P, ',“1Pct + «szt + c3PCOTt (8.5? o

v

where the «'s inéicate the proportion of totel agriculturai intermeaiate

inputs which are coffee, 1ivestoc“f‘end'cotton, respectively, and the , N
"notted"-prices are the percentage changes in the prices of coffee, .live-
‘stock, and cotton, respectively, yhich would be forthcoming upon the
removal of price distortions. According to input-output information,

«j = 0.12, =, = 0.12, ‘=, = 0.03. Recalling that BC, = 0, PL_= 0, and
PéOTt = .10, appropriate substitution into (8.5) gives a vaiue tn:
b of 0.003.%7

In Chapter 7, we estimated a sample average elastieity of manufactur-

r
I

17in view of this low value for ab . we shall assune it'not to be

aignificantly different from zero. 1f, on the other hand, we had pre-

sumed’ PC = 0. 615 then “PA would have had a value of 0.0768.

<'l
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'ing gross output with {eépect to the ratio of the-price-o% output to {’1

"been in the absence -of trade restricting policies which raised the
- . 1

following table shows ‘the effects oflprice distortions in 1962 and 1969

-~

- . B

-

that of total intermediate inputs of 0.4275. Thus from eqﬁation (8.4),

e, = 0.4275 afid e, = 0.4275. Substituting into equation (8.4), a value

P

of Pmt of -1.00 for 1962 and -0.47 for 1969, where émt’ of course, is

the‘percentage difference in the domestic price of manufactured goods
~ . . . ¢
. \ ‘ . . L
over the world price, we can easily derive the impact on manufacturing
. ' 4
output of distortions in relative commodity prices. ‘In 1962, manufactur-

Y e

ing output was estimated to be 42.75 percent above what it uould‘hévé

domestic price ‘of manufactured goods above the world pricé and lowered
’ ' ! S

the price of many agricultural commodities below-the world pricé. The

corresponding figure for 1969 was calculated to be 20.1 percent.ls‘ The

et s b i —s .
n M it o 2 B pa TS K

on output and the'valué'of output.

/ .
TABLE 8.12 ' 3
THE IMPACT OF PRICE DISTORTIONS PN MANUFACTURING B
OUTPUT AND THE VALUE OF MANUFACTURING OUTPUT, 1962 AND 1969
‘ : . ‘ , UNDISTORTED
_ ACTUAL UNDISTORTED ACTUAL VALUE. VALUE OF
OUTPUT . OUTPUT IN  DIFFERENCE OF OUTPUT IN OUTPUT IN DIFFERENCE
IN MILLIONS MILLIONS OF IN MILLIONS MILLIONS OF MILLIONS OF IN MILLION:
OF CONSTANT CONSEANT OF CONSTANT CURRENT © CURRE OF CURRENT
COLOMBIAN  COLOMBIAN  COLOMBIAN  COLOMBIAN - COLOMBT "COLOMB IAN
YEAR PESOS PESOS PESOS PESOS PESOS - PESOS
n ' ] o : .
1962 13468 . 9435 ~4033 16202 5675
1969 18947 ° 15776 -3171 . 49792 28203 i
. &

)
n

‘ , . /
‘A8 can be seen in the foregoing table;, the effects on the nominal

-

18The corresponding figures under the presumption that §Ct = 0.615
are 46.0 and 23.4 percent for 1962 and 1969, respectively.
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//////' ,value of output of a manufacturing sector suddenly forced fo face world o,

¥

prices are enormous. In 1962, the valqe'of gutput in the absence of ’
. . - price distorctions 'is only 35.0 percent of-the-actual value while!fi 1969

. ' ' A3
/ the undistorted value is only 56.6 petcent of the actual 1969 value.
. L2 . o , ‘. = . r
We now turn to the- impact on employment in manufacturing. Had it
. . 1 \)
proved possible to ¢stimate a manufaqguring production functiomn, we
3

%y ) " could have estimated the effects of distorted prices on manufacturiﬁg - -
4 . . B

.
wtly,

employment directly from the profit maximizing fi:st\gzpef conditions
. . e

o . with respect to labour employment, tgyt is, equation (3.30). ' However,
. we are forced to-resort to an assumptiSn of proportYonality ‘between out-
put and labour usage, that is: -
S E_ =00 ’ © . (8.6)

i
! : : ‘mt t'mt . «
» , .

13

where n isl:he 18b°?§ employed per unit of output or the reciprocal o

JPTRRS

of the average product of labour. Bgcause in the modern manufacturing I
) t .

» .

sectofs-of most third world countries including Colombia, labour product~-

3

ivity has increased significantly é;rr.time, a t is subscripted to n to

-

, - indicate that n is a function of rti e; i.e., n, = noext. In 1962 and"

1969, the averagéwproducts of labour in manufacturing' were ﬂ§845,and

28 oo somiSo xRy b

5242§,Irespeét1ve1y, with both values expressed in constant 1958 prices.

[

Thus n_ in 1962 and 1969 were 0.0§002135 and 0.00001907, respectively.

e 2

Taking the differential of.eiuation (8.6) and defining dEMt as
. . . : r.
- : 0 - mn "
Emt and det as th th where the -"barred" variables reflect the

i

mt

‘valgES“at.yorld prices, and then making appropriate Ssubstitutiom, we may ‘ : ,

v

calculate thé impact on manufactﬁring employment of distortions in

relative commodity prices. 1In 1962, we calculated that there were 86104

. . .
3 \

| « . . .more workers employed in manufacturiné than would have been the case had.

e o . .

[

. ] -
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- percent, respectively, of‘%gtual total factory manufacturing emplo&ment'

was 42.7 and 20.1 percent higher than would have been the case under a :

} o ' SN
the manufacturing sector been forced to compete on the bagis of world ;

.. o
prices. In other onds, manufacturing gained 86104 jobs as a result
R

of being able to produce behind high tariff barriers. , The corresponding

figure for 1969 was 60471. These figures fbﬁ;esent 29.9 and 16.8 "

/ e . * I8
in the two years.. Thus employment in manufacturing in the.two years

[

regime of undistorted commodity prices.

a N 1

In order to obtain the effects on factor nominal incomeb, all we are{? o

required to do is make approprf%fé\gubstitution into equation (3.33) but,
modified in accordance with equation (8.4). Input-output data 1nd13ates
4

’

) bi to be equal :o 0.518. Thej;egﬁltsyare contained im the~following’ oy
i=3 ' T«
table: . o .
S ¢ ’ ' o . . .,
+ - TABLE 8. 13 ' ~

. THE IMPACT ON FACTOR INCOMES IN THE - . '
- MANUFACTURING SECTOR AS A RES|§T OF
' REMOVING‘DISTORTIONS IN COMMODITY PRICES, 1962 AND 1969 °

ACTUAL FACTOR UNDISTORTED . ‘ ) : 5
INCOME IN FACTOR ,INCOME ‘ppQdFFERENCE . : -
MILLIONS OF IN MITLYONS N MILLIONS, ’
CURRENT ~ °  OF- CURRENT OF CURRENT ' ,
COLOMBIAN'  COLOMBIAN COLOMBIAN ° PERCENTAGE ?
* YEAR PESOS PESOS PESOS \DIFFERENCE
- - »n v cvf
1962 " 7809 2735 - 5074 -65.0 e X ’
' 1969 24000 13594 . - -10406 ~43:4 S :

1

+
'

o , v, .
Clearly, the benefits which have accrued to factors employed in manu-

‘

facturing as a result of Golombia'a'protectionist policies have been
enormous. If we _assume - ‘that shares of blue—collar lﬂbour in manufactur—

ing value added has remained relatively constant’ over the period in | i
'

question, then=the manufacfﬁling wage rate of‘fpl.$2.60 per hour includ-
. ' . . . L ) 4 o
o

D . < R f
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ing fringe benefits'in 1962 Would have been in t::/} ce of distortions
Col. §1330 per hour.- The corresponding figures for

‘1469 weresCol. $7.58

0 '

[y

and Col. $5:16, resﬁectgvely. Qf'course,,the‘effects on real factor in-

.

come or .real wages in termd of-ﬁrrchasing power over manufactured goods

would notkbe nearly as large since the price‘of manufactured,gqoas would\
be corres?ondingiy-lower. ;
It wouldioe appropriate at th:s point to exs;ine the net effects'of
griculEurallmanufacturing price distortions on the Colombia:’economy as

[y t

a whole It is in this respect, however, that, ‘the use of a partial equi-

librium quel in.which'the analyseés of the agricultural and manufactur-

¥
A

%
ing sectqrs were undertaken indepégdently, can be seriously questioned -
A4 ¢
Although such a model can be justified in the analysis of each sector,

its appropriateness for inter-sectoral analysis in terms consistency in

Iy

the calculations i considerably more difficult to justify. »Tnus‘the net

~ .

effects caldulated below shoald be approached with a certain amount of

. I .
caution, ' Added to this. is the fact that the supply response estimate for-

" the ménufactuning sector is base&d on too:hiéh a level of aggregation to

> o s .. : .
*y ~ N
warrant a greatldeal of confidence when it ¢omes to examining ghe impact
: 7

of distortions Pn manufacturing output. The extent of price distortions
J;Siés considﬁgnbly across\the different manufacturing sub-sectors as no

S

N

doubt vﬁulg thé%s 1y elasticities. *hus, the impact on manufacturing
output and employment if response estimates had been made at say, the two—
digit level, might be qurite differédnt from the impact calculated in this

study. In fact, we bopig expect that the removal of commodity price dis-

&~ W &

. ‘ e
tortions would resg}t in considerable resource reallocation within nanu—_

1

faeturing awhy from those\sectors which are .pot internationally competi~

LY

tive and toward those which are. Hence, the overall impact would in alll

f
7 .

v

~
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probébiﬁity be considerably smaller than that obtained here It should al-

so be mentioned that the manufacturing respanse estimate was undertaken in

- /\ 13
the context of grohth and that the possibility of asyg@etrical firm‘behav;

’ -
i -« 8 - -
' o o+

iour may make it less relevant in the context of a’sudden declinefignpr;ceﬁ.f“

iy
B v/l
v

With the foregoing'careat in mind, the 1ong—rﬁﬂ,net effects onﬁébe‘s

-~

Colombidq'economy as a whole expressed in percentagg’ terms which®would
N .

occur in response to a dismantling of /the structure of p;éﬁe%distortions,

‘assuming‘giﬁ.sectons other than manufatcturing and agriculture are unaf- -.

fected, are contained in' the following table:

TABLE 8.14
ZABLE 8.14

THE NET PERCEHT CHANGE IN LONG-RUN OUTPUT, EMPLOXHENT
. ' AND NOMINAL INCOMES OF R

DISTORTIONS *IN RELATIVE COMMODITY PRICES, o —
. 1962 AND 1969 .
. °  NET BRFECT ON '  NET EFFECT .
. THR/VALUE OF -NET EFFECT ON ON NOMINAL :
‘ REAL OUTPUT =~ 'EMPLOYMENT FACTOR INCOMES *
YEAR x % CoL %,
1962 O 47.7 v +7.5 . #1.3

1969 +1,0 S 43 - -1.6. -

The figureé for 1962 and 1969 in -the first column snow‘the net ef-
'fect on national output of distortions i ‘relative commodity prices.

Thus real output 'in Colombia would have risen by 7.7 percent in 1962 in

the absence of diatorted prices. This figure.reflects a real cost to the
_.economy in terms of foregone output., “The corresponding figure.for 1969.

is 1. 0 percent. The second column gives the net impact on employment,-aa
, a percentage of existing enployment levels, thnt would have been forth:

coming in the absence’ of price didtortions, These reflect 630,406 more
¢ : o 3 L s
jpob opportunities in 1962 and 342,830 more in 1969. Finally the third

,column showa.the net percentage impact on noﬁrnai incomes (value -added or

. .

‘\ - s A . L
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GDP) thét would have resulted from the removal 6f commodity price distor-
tions in the two yeats. The decline in nominal income in 1969 is largely

due to fact that the size of distortions in the two sectors vwere such that

..

when combined with the‘changes in real value added, the resulting decline’

in manufacturing factor incomes sﬂbmming'from the removsl of distortipns
19

!
When we examine the two sectors in isolatiom, it 'is difficult to es- )

outweighed the rise in agricultural nominal income.

e

cape the conclusion that distottion? in. the internal terms of‘trade have

had an undeniable impact on agticultural output,gemployment end factor

2 incomes. It is readily apparent from the results co'ntaine(i in this chabter‘
:g:;:thsticdlombian farmers have sutfered considerable losses as a consequence

L N o ’ , ‘
' of policies which have tended to favour the ﬁanufacturing segtor. , In ad-

RS ik 3 tr e X Aot A S <
- - a
»

. dition, these results become even more significant when one considers’

that distortions in agticultural commodity prices were minimal during the

"1960's. On the other hand,’ the potential" gains in the agriCUltural sec—

tor, especia%ﬁg in the case of @mployment gains, should be used with éome
&

» caption-as it is unlti:ly that such gains would occur without some funda-

3

" méntal institutional forms within Colombian agriculture.

/" The effects on'manufacturing outputL employment:and fagtor incomes and

the net effects, as noted earlier, should be treated with extreme caution. . -
. . o~

This is especially true of the net effeéms the calcuLation of which is

“ . N

based’ an an jnappropriate partial equilibrium framework. The results
+ F

should at best be interpreted as suggestive, ’ - .

S

[ - . o
A a '

19In contrast, the net effects on factor incomes in 1962 and, 1969
_would have both been positive if the gap between the world price and the
‘domestic price of coffee had in no way been the result of policies to
achieve monopoly power in trade. The net percentage increase in factor
. incomes would have been 5.3 in 1962 and 1.2 in 1969. Thus it would appear
that only 'in the case of nominal factor incomes does the problem of the
definition of distortions in coffee prices lead to significantly diverging

' résults. . .
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| , . CHAPTER 9 L
S “ ] .
THE IMPACT ON INCOME DISTRIBUTION !

’9.1.__ INTRODUCTION .

his chapter, we shall attempt to obtain an indication of the -

r

effects of distortions in relative commodity prices on the distribution
4

.of income in Cglombia. The significance of this attempt rests on the

observation that in many third world countries, it has been the upper
\ A

< and middle incbﬁe-groups which have enjoyed the greatest benefits from

the process of import substitution indhstrialization. This 1s pr
ably no less true of,Colombia. The effectq of industrialization

via import substitution on access to employment opportunities in the

modern sector and oﬁ'inequalities in income earned from labour services
3 T :
have been discussed in Chapter 1. More generally, the impact on

income distribution of import substitution policies ceh theoretically
have two effects. The first is derived from the two-factor version of
the Samuelson-Stopler Theorem which implies that the protection accorded
certaih sectors tends to increase the real return to the factor used
intensively in those sectors and lower the real return to the other

factor.® The second effect is that, import substitution policies tend to

result in high levels of industrial concentration and consequently to

L]

b e i SR N

1Since much of import substitution industrialization is o Coooe
capital intensive nature, then' the Samuelson-Stopler Theorem would: s

seem to indicate that commodity price distortions may have improved;

"the position of the upper income groups (owners of capital) relative

to the lower income groups (owners of labour services).

~
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generate monopoly profits.

It is a faitly common belief that in viéw of the probable impact
1ngnstrializétion via import substitution has on 1ncone distribution,
a move towar+ trade liberalization gnd export promotion would teénd to

imprové 1ncoTe’distriBution patterns. This may be true.if one were

2

refefring to the distribution of urban income but whether it ia'true of

L]

the distribution of national (urban.plus ruralj income is‘entirely
S a

'%nother question‘ In fact, it has been argued (Diaz-Alejandro 1976

pp. 239-246) that in the case of Colombia” trade liberalization may .
worsen rather than improve the distribution of national income, at least
in the short or medium—rnn. There are three possible reasons. First
trade\liberalization may ‘just snbstitute one kind of rent for. another,
Secondly, thé elimination of the controln-agsnciated with import substi-
tution "would still 1eavena multitu&e of similar mechanisms through
which the rich and powerful tonld take advantage of ;tate power: to
buttress and further their position" (Diaz—Aléjnndr0‘1976; p. 240).
Finally,\export promotion policies coupled with continued modernization
with respect to export-oriented agric;ltural crops may uproot the family
farm and destroy thelhopes of the landless, and as a result cause a’
deterioration in thg‘distribution of agricd}turél income:

While not ignoring the 1mportanpg of such arguments, honeyer, éne

would like to have a glimpse at the potential  consequences fd?“%tcowe‘

“J' . ' e

‘distfibution, under ceteris paribus aséumﬁtions, which might arise from

\ ‘- N

2The lack of demand for indu ial outpﬁi tends to lead to produc—
tion occurring under economies of scale which'in turn makes increasing
concentration almost inevitable. It is this lack of competition which,
of course, generates the nnn0poly profits, ~
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Zhe eldmination of the trade controls needed to ensure the sugvival of

+

éhe import substitution stra&egy. In other words, can we say anything
about the effects on income distribution of a country which suddenly
'

found itself trading at world rather than distorted domestic prices.

” In th;é*ch;pter, we p:incipélly wish to examine,such.effécts with respect
tolintra—agriculturé distribution as well as with respect to the distri-
butién of hgfidnal in;omé. Data limitations with respect to some aspects
of this investigation will limit our analysis to one which.teﬁds‘to be

. more qualitative than we would have wished. 'However, quantitative esti-

mations will be carrfédoout to the extent that-the data alldws.

9.2 'THE IMPACT OF PRICE DISTORTIONS ON INTRA-AGRICULTURE INCOME
DISTRIBUTION &

]

H +

In order to have some indication of the effects of price distor-
‘ ‘ N . .
tions on intra-agricultural income distribution, we must have some idea g

of the reiationship between the type'éf crop cultivated and the income

. \
o - level of the productior; unit. Unfortunately, this kind of data is not

available:from Colombia.{, However, there does exist data based on the
- : o
. t 1960 Agricultural Census on the number of farms involved in the produc~

* tion of the different crops. This would allow us to calculate’ the

income per farm or production unit derived from the cultivation of the’

‘ ith crop or ftom'raiaing 1ivestock.5 When we combine this with other

: qualitdtiVe‘informétion we might be dble te obtain at least an indica-~
tive picture of the probable direction intra-agriculture income distri-

‘ . _
i bution,would move in the absenoe of relative price distortions or, what'

"amounts to the same thing, an indication of the impact distortions in

3

relative priégs have had on income distribution within the agricultural

sector ofi Colpmbia. 1In view of the fact that much of the data pertains

Bl

¥

3
B
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to years around 1960, our discussion and analysis will bé& based on the.

résults‘fog the year 1962 obtained in the previous'chapter.3

L N L
' ’ TABLE 9.1 .
DATA COMPILED AS A BASIS UPON
. WHICH THE 'PROBABLE IMPACT OF PRICE
. DISTORTIONS ON INTRA-AGRICULTURE INCOME
DISTRIBUTION CAN BE ASSESSED, EARLY 1960's ,
; W
€L (2) (3) %) - (5 . -
L ~ had AVERAGE
TOTAL INCOME PER
NOMINAL . PERCENT PRODUCER
: ' . INCOME PERCENT OF FARMS DERIVED
¥ ' (MILLIONS > OF TOTAL IN EXCESS FROM ‘EACB
OF COL, NUMBER OF4 NUMBER OF OF 50 + COMMODITY
. COMMODITY PESOS) [PRODUCERS PRODUCERS HECTARES (COL. PESOS)
. Aggregate S
non~coffee crops: .
Corn | 376 539,245 - 44 .6 8 697
Cotton 322 7,332 0.1 20 " 43917
Panela 335 223,076 18.4 "6 1502
R Platano 451 448,167 37.07 8 1006
Potatoes 191 108,404 9.0 - 3 1762 S
Rice . 358 53,283 4.4 27 6719 .
Yucca 250 255,221 21.1 » 11 979 .
Livestock~derived : ! .
. products 3327 166,676 “13.8 26 19961.
Coffee 1827 429,041 35.5 5. 4258
Sources: (1) Table 8.1l1

(2) and (4) From the Statistical Appendix of A. Berry's
forthcoming book on the Development of Colombian
' ’ Agricul tufe, Tables A-llO ‘and A-111. . . . v

L 3

3The principal problem with respect to the available data stems from
the fact most farms or profluction units cultivate more than one crop.
In order ‘to make some sort of definitive comment on the effects of price
distortions on income distribution in agriculture we would ideally need
to have data on crop ppoportions cultivated by the kt? farm in the jt
income class. Data at'this level of detail is just not available from’
Colombia. The best we are able to calculate 18 the income per producer !
derived from the production of the it crop or livestock-derived product :
VT without any reference to whether the producers allocate all or just a ‘ !
) small part of their available area to the cultivation to the commodity '
' in question. " . -

aThe total number of farms or producers in 1960 was estimated to he
1,209,672. The fact that this column sums to a number greater than this
obvioualy reflects the fact that farms generally grow more than one crop.




T ‘ \ : - 204
ot . P N S
» As Indicated in the foregoing table, farmers who concentrate pro-
duct;on‘in or allocate the most area to elther cotton, rice or livestock
tend to enjoy the highest iﬁcomes. In aédition, it should be noted from
column (4) that these three commodities also tendﬁto be produced on the
larger farms, a furtg;f 1ndiégtion of the higher incomes derived by

producers‘of these commodities. Column (3) -further indicates that these

cdmmodities tend to be produced on the fewest number;df farms. It should

.also be recalled that cotton and rice are highly mechanized crops and

.that livestock raisers have traditionally been a favoured sub-sector.

»

On the other hand, producers who tend to concentrate on the more tradi-
' ' &

tionai non-coffee crops of corn, panela, platano, potatoes 'and yucca
héve the lowest iﬁcomes. In addition, these crops tend to be grown on
the smaller farms and with the exception of éota;o cuitivation which is
perhaps the most"marke;—orientéd of the five crops,éendito be grown on
the greatest number sof farms. Coffee falls somewhere in the‘mfédle.
Although coffee productiqn bears some of the characﬁ‘rﬂaticgﬁof the
traditional n;n—coffee crops in terms of f&rm sizg and the number ok
producers, the income enjoyed bf those farms emphasizigg coffee culti-
vation tend to be gomewhat above the incomes derived from the traditional
non—éoffee crops but not as high as the incomeslenjo;ed by coiton,'rige
and livestock producers. ' te

In .the follbuing thbi;, we have.ranked in column (1), on the basis
of the 1nfofmgﬁion contained ig column (5) in Table 9.1, ‘the various
commodities accord;ng to the income ﬁer farm @eri&ed from their produc- ,

v

tion. Column (2) gives the longjggn'change in nominal income that would

N

have occrirred in 1962 in the absence of relative price distortions. This

. 3 . -
information is taken directly from Table 8.10. Column (3) gives the

°
1 . -

P
v . 3 . RPN [
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change in nominal income per farm, i.e., column (2) in Table 9.2,div1ded - v

by column (2) in Table 9.1. Column (4) ranks the information contained .
4
in column (3) according to the size of the change. -

.

TABLE 9.2 o ' . .

COMMODITY RANKINGS ACCORDING .
TO INCOME PER PRODUCER AND TO THE /

EFFECTS ON NOMINAL INCOME

IN THE ABSENCE OF RELATIVE . .
"PRIGE DISTORTIONS, EARLY 1960'S »

et toambia e

. ) (2) . (3) o (4) Te,
. THE CHANGE IN . o .

COMMODITY sNOMINAL. INCOME . THE CHANGE IN COMMODITY RANKING

" RANKING IN THE ABSENCE NOMINAL INCOME ACCORDING TO : o
ACCORDING TO OF RELATIVE PRICE,’ PER PRODUCER SIZE OF THE ot ’ 3
INCOME PER - DISTORTIONS (MILLIONS {COL. 5 INCOME CHANGE ‘ , i
PRODUCER OF COL. PESOS) EESOS.),P IN COLUMN (3) )
Cotton 593 d 80878 .  Cotton
Livé§tock - 3413 ' 20477 Livestock ,
Rice ’ ' 23 432 " Coffee .
Coffee . 402 ) 937 Yucca .
Potatoes 35 323 Rice,
Panela . 61 N 273 .. Potatoes

" Platano - 115 ' 257 . Panela .

Yucca 111, © K35 Platano

‘Corn . q 36 67 Corn . e

Pethaps the most significant observation to be made from the )

' 1

rankings in columns (1) and (4) is that the two highest commodities

in terms of the income per producer are the same two which would yield

4

the greatest.change in income. These changes in income are largely-

" due to. the especially large estimates of supply responsiveness obtained
. ‘ . -

4

. .SThése changes could have also been expressed in relative terms
(See Taple 8.10). However, except for rice which would be ranked last, ’
no significant changes in the raukipgs in column (4) would have occurred ‘
The figures below constitute an upper lipit to the true increase in per
producer income as they assume no change in the number of producers.
Presumably one would anticipate such an increase especially with the high
elasticity crops. “In addition, the figures could be biased upward 1f the

- price increases entice higher cost suppliers into production and/or cause

“—“eupply curve shifts among existing producers causing producer net gains

per unit of output to decline.




1

for cotton and livesggck-derived products and are not.a result of éspec—

ially harge distortions in their respective prices.
. ' ‘ -
offee which was ranked fourth in terms of the income yielded 'per
coffee producer increaséd_its rank to third in terms of the "potential"

change in per producer income, However, the gap between the per pro-

"

Z% ducer change in income of coffee growers and that. of cotton cultivators
4 s ' g
and livestock raisers is substantial. The remaining six cq‘godities,

except for rice, are the largely traditional non-coffee croés. Although

s g pe 45— T

. ' therf are some adjustments with respect to relative positions within the

; N two ranking, the. "potential" increases in income whi%h might have been

'

enjoyed by producers of these six crops are well below those which would

1

o have accrued to producers of cotton, 'livestock-derived products, and %
o ) e . Q
: <

N e
! coffee.

[ 4

. ’ . Based on the information presented here, there seems to be some

a . - ‘evidence that the abandonment of the set of trade restricting.poliéies
largely responsible for the distortions in the internal terms of trade
faced by agricultiiral producers in Colombia would do little to improve

: . PR3N °
the distribution of _intra-agricultural income. On the contrary, the

P .
e i v e AT A e g I s 4 S

evidence tendé to'point to the opposite, that 15, those farmers who : . i
. Co . 1 .
- o emphasize the production of thg‘hfgher incom7 yielding crops (and hence
. \ , e - K M
I

who tend to have the highest leVﬁls of income within the agriéultural

' 14 .
sector) are the same farmers whose incomes would likely increase the most

in a distortionless environment. This is reflected in the high level of

\ 6The change in income calculated for coffee in Table 9.2.1is of
course based on the presumption that the gap between the world and the
3 domestic price of coffee reflects solely the desire for a monopoly
i price. = If this was not the case, then the change in the nominal income

‘;M% ' per farm in column (3) would have been 4062 and not 937. - ’ o
- . " . . . v *

~

~ * . ’ 4




" and probably the major component” (Berry 1973, b. 227).
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o

correlation in the rankings given by columns (1) and (4) in Table 9.2.

"It would appear, therefore, that the existence of distortions #n relative

commodity prices In Colembia may'haye prevented the distribution of

agricultural incomes from being worse than it actually is. It goes witﬁ-,
. : , =
out saying that the conclusion reached here is tentative and should, be

- dccepted as indicative with réspect to any policy implications. 1In anf

event, the evidence does seem to support Berry's contention that...'"there
is no quick .solution for the very ﬁnequal distribution of ;pcoﬁe in

agriculture which does not involve land redistribution as an imrortant

a -
w

.
'

9.3 THE IMPACT OF- PRICE DISTORTIONS ON INTER-SECTORAL AND NATIONAL
INCOME DISTRIBUTION | ’

* The effects of distortions in relative agricultural and manufacturing

1 r

.priceé on the level of nominal incomes in the two sectors have been cal-

;ulated in Tables 8:11 and 8,13. The results indicate that a consfgér—
able redistrgibution of income from the maﬁuféctpring secfor to the
agricultural sect%;'would have occurred if both sectors hag made their
output decisions in response to world rather than domestic prices.

Conversely, it appears that thé existence of price distortions in

Colombia has resulted in a redistribution of income from thé agriculturél

.

to the manufacturing sector. The long-run gains and Aosses” in gsectoral

incomes in 1962 and 1969‘ar¢ summarized in Table 9.3.
R

~ : : TABLE 9.3/ ,
LONG-RUN .GAINS AND LOSSES IN SECTORAL Lt .
INCOMES AS A RESULT. OF DISTORTIONS IN RELATIVE
PRICES, 1962 AND 1969 . .o
SECTOR ' 1962 o © 1969
. ) 1 s .
Agriculture : - Col $ -5-,505,000,000 _ Col- $ -8,731,000,000 \
Manufacturing Col § 5,074,000,000 Col $ 10,406,000,000

T
FAN:

’

A b
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As Table ?.3 indicates, theDCol $5,505;000,00Q 1083 of income to
thé agficuitufal gector in i962 as a result of relative priée distor-
tions (or the gain in agricultural income that would have occurred in
the absence of siuch g&stortions) reéresents a level of income which 1is
62.3 percent of what the agricultural sector might have enjoyed in a ' -

distortionless environment (or would represent a 60.4 percent increase

in income if productilon had been in response to world rather than domes-

-~

-

$5,074,000,000 in 1962 that occurred because of pricg distortions repre-,
A v o .
"sents a 186 percent increase over the level of income that would have

N
~

been generated in the absence of; such distortions. Conversely, the same

figure indicates that manufacturing income in a distortionless sitpation

»

|

] i
tic prices).. Similarly, the gain in manufacturing income of Coi\\;/\\ T ;
1

1

|

!

!

i

i

would onl; be 35 percent of what it actually was in 1962. The correspon-
ding 1969 gain and loss in income in the two sectors in the absence of
‘distortions in relative prices are 29.1 and 43.0 perceﬁt; regpectively,
or conversely, the existence of pfice distortions has resulted in ;ggiﬁ
cultural 1néomé being 22.5 percent below and manufacturing income being
75.4 percent above'thé levels Fhaﬁ would have existed had producers faced

! world rather thaf domestic prices.

Although we are able to say something definitive on the effects of -

distorted relative prices on the distribution of income between sectors,

t

it is impossible with the available data to come to any définitive con-

clusions on the effects on the size distribution of income. We might, b

Y «

as a first approximation, conclude that since there would have been
oo : .

-

a redistribution of- income from the manufacturing'sector to the

agricultural sector w;gp the removal of price diéforiions and aince - !

pvéraée incomes in the npn-agricultural sector“ate‘higher for every decile

-

.

.
- . R o P —— . wmmn._.‘,’
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except the first two, the distribution of national income would tend to

improvg in a "distortionless” environment (or conversely, the existence
o ! \ ’
of price distortions has made the distribution of income worse than

’
»

otherwise would ‘have been the case). Such a canclusion would, of course
be naive and generally unacceptaﬁle without a strong indication‘of the
income deciles from which individuals who gain the most and individuals

who lose the most come. Unfortunately, there is no way of determining

. this with any degree of accuracy from available Colombian data.

*As to the impact on the distribution of urban income in Ceolombia,

-

approximatély 12 to 15 percent of the urban E.A.P. derived their incomes.

from employment in factory manufacturing over the périod in question.
However, evidence sﬁrongly indicates that th{s 12 to 15 percent are
largely concentrated in the top half of the urban inpéme‘distribution,
parficularly in thé 6th to 9th‘deciles, 1nc1ﬁsive (Berry‘l975, Diaz-
‘Alejandrg'i976). If we‘assume éll other income earners unaffectgd,
then it would appear that the eiiatence of distortions in the prices
of manufactured goods contributed to the maldistribution of income in

urban Colombia and that the abandonmént of such distortions would,

#s 'a result, tend to improve the distribution of urban income. On

¥

. the other hand, distortions in agricultural.prices by cheapening food
. ° 9

may have improved the relative position in real terms of the lower

income groups who spend a larger proporti&% of the incomes on food so'
that the teméﬁal of such diétofcionsqby ralising food prices may have
an adverse effect -on the distribution of Egal urban income,

The impact of pribé distortions on the distribution of national

N
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ir¥:ome would depend, of course, o the strength of the relative dis:-

a

3 A ‘ p )
tributional impacts in the urban/ and. agricultuxal sectors. If the

worseniﬁg of urban income d;stt;él.bﬁtion Nppears to have occurred ina

o . ,

the presence of distorted pricés "outweighed” the more equital;le dis~
tribution of income which is ﬁlore likely to -have occurred in the
fagricultural or rural Bectop, then we might agree that the existende of.
distéttionslin relative. pr:ices -has tended to make more serious what woulde
have been in 8;1/)'/08 e a highly 'ur\}equal ;income distribution.’ Converéely,
if 1n anA_nv40nmen.t: in which all p\roduICera found 'i:hemselves facing

. re ative ptiées expressed in vworld terms, the resulting improvement in

the urban distribution of’income "outweighed" the worsening of the dis-:
:/ ) e ¢ ! ’ o *
" tribution of income in the agricultural or rural sector hypothesized in

the :previous section, then we migirtt: conclude that thguabsence of such

~+digtortions v:rould tend to improve the distribution of national incomé;
B . : i

g ' ~

7\‘and vice versa. ¥4 Y- ‘ _
- $

In view of the fact that there.is insufficient data to allow us to
determine the regtive effects on. the two sectors, we are unable\to give
X ) ) .
even an indicative or tentative direction in which-the distribution of
. e )

national income might move. If any concldding cogiment can be made, it

. would seem that the overall effect of removing price distortions would‘
{l . -« S

"

involve a redistribution of‘incpme from’ the top half of thejyurbawn income

distribution to the top half of the agricultural incowme distribution,

although in absolute terms, farmers in c'hf bottom half of the agricul-

" tural diatribution would make mg;'ginal gains. | Whether this ‘results in

an improvement or worsening of the distribution of overall national

a
3

\income, it is 1mpossib1e to say. - . o /

5
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. ~ 10,2 MODELLING mc’m:mu RESPONSIVENESS - - : v

. Lo " CHAPTER 10
" v ‘ u - - M - .
g . THE IMPACT ON INTERNAL MIGRATION AND S
. .+ .., -~ + THE URBAN LABOUR SUPPLY - A ‘
o "» - & t

*’10.1  INTRODUGTION - ~

o . * . :
u"ﬂ " * \% ' ,‘

As was seen in Chapter 8,-distortions in relative agricultural and

nufactur!ng commodity prices in Colombia .appear to have had !‘signi—
ficant 1mpact on the relative incomes of thé two sectors. Our objéctive
a}n;tﬁis Chapter i;'go dAnvestigate the effects these distortions have had /
. ;n the migration process in.Colegla., We begin in Section 10.2 with a .

- 4

review of the: mignation response models employed;by investigators of .

o K 1

ﬂl Section 10.3; we estimate migration responaiveneas

>

this phenomenbn.

¢

,with raspect to’ existing urban-rural income differentials in. Colombia. o g

3
]

°'?inally, in Section 10, 4 -the effects on migratiou and on the urban o

labour supply of that part of the income differentials which: can be. o

at&ributed to. relative price distortions are estimated. ' t

9
A}

. & e’ _ P o {.

i&k One apptoach to estimating migfatidn responsiveness involves the -
R ' \
- use of differences in current urban and rural incomes as explanatory

n

vatiables. ‘A generalized stqchastic migration réspbnte function lpcon<\ " .

¢

pdrdtlng'this approach is the following:

m\\ B - ' e
4 '.4 . ) ‘ -~ - ’
~ me B e Yoo Wy By e Wsu) 00

+
+

»

.

! gheré m_ -is a még|ufe of the rate of niﬁfﬁiion defined as the ievéf

X
. |

t

t

Ibf migratioen @s'd ;%opbrtlon of the rural or agricultural iabour force,
andt§5£ are measutes of ayétage urban'and agricultural incomes,
* ' -
~
A} ' .l a ? 4
W\ ; .

.
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Wi (i =¥i, 2, +«... N) represents o;her'variables which may influence

the migration decision, and Mo 'is the stochastic error term. Since a
\ \ .

.o
. 3

.prospective migrant is more likely to be inceiested in expected incomes _’
in the two sectors over a working lifetime, however, a human capital
approach to the problem (see equation 3.39) wodld be more realistic.

Auresponse function which«utilizes this approach is as follows (1gnoriﬁg

» -

For now, mhe wi's): . o ;f .
/ ¥ t S t .
mt mt[Zé Ymt/(l+t) R E Yat/(]:+r) i ut] : B (1 :2)
& ' \0;: p -

where, I Ymt/(1+r)t and L Yat/(1+r)t are the discount presentgvalueej)

of the streams of expected future urban and agricultiral incomes.1
' o . o - ' ‘ #
- The recent heightened interest in the internal migration prgylem
. +

‘began with Todaro's seminal contgibution (Todaro 1969). Todaro's’effort,

3

however, finds its novelty not so much in its theoretical framework but

in its policy implications.2 The theory largely’;evolves around a var-

w v

v . .

ration decision also depends on the probability of a prospective migrant

finding a. job in the modern urban sector. Equation (10.2) can be .

revise& to incorporate this probability as follows:

. 3 t e t o .
LN m‘[i Ym:/(1+‘) , E Yat/§l+r) s Py utl (10.3)

b

l‘l'he chaﬂggteristics of the typical migrant discussed in Chapter' 2.5,
that 1is, they d to be the young, the single, and .the better educated -
relative to the\§ura1 pOpulation as a whole, are all consistent with'what
the simple human‘"capital approach would a priori tend to predict. The
dependent variable, m_, can of course be disaggregated according to sex,
education, marital atatus, age, region, etc., as one desires.

‘ 2See Chapter 1.5 for a discussion of the policy implications
g imbedded in the Todaro model. 8 . .

, .
e e g e e e+ et ¢ b o 2w
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iation on the standard human capita}}agpreach to the effect thac thé mig- B
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_ whete Ut.l i8 the rate of urban unemployment in the preévious noriod,

. modern sector.’

- vy 8 e v T a
'

1y forthcoming without them. ‘ .

"

.where pt(dSpélf is_a measure of the probability of finding a job in

. -~

the modern sector a d can, be defined #s: s

6 (1 - U ) .vn x - . . e
4 t ot"l ) ‘
. P *—7v .- (10.4)
<. t-1 ' '
l; -
Ny - B . . _ _
and Gt is the net rate of growth of new job openings in the urban

3

0
-

'The Todaro~contributioﬂ as well as his‘coilaborative‘effort (Harris

.

and Todaro 1970) have been the genesis of a number of‘theoretical'and

- - < t’ 2

VS '
N

empirical papers, some of which are supportive while othets are critical.
of the’theoretical contributions to the migration literature, those of

Blomqvist (1977) _Bhagwati and Srinivasan (1974), Fields (1975), and

' Stiglitz (1969) (1974) are particularly noteworthy.4 However, , the

S [d
o

[y

3The incorporation of p. into a migration response function can be
.done in two ways. The first way 1s to employ p as a separate regressor
whose parameter is to be estimated along with others. An altegnative
manner of incorporating p is to use its value as a weight for Ymt so that
the present value of the discounted stream of future urban’ income becomes:
Xp YI /(1+l‘)t N . '

7

Blomqvist attempts to recoficile diverging policy implications of:.the
Todaro (1969) paper and the Harris and Todaro (1970) paper with respect to
urban job creation and finds among other things that the Harris and Todaro
interpretation ‘'of the migration process as a static phenomenon preventys, '

' anything useful being said about different tax/subsidy policies on the

question of resource allocation. Bhagwati' and Srinivasan use the basic ‘
Harris and Todaro model to examine the rankings of various tax/subsidy °

policies in an enviromment in which wage rigidity occurs in some sectors,

They find that the Todaro-Harris ‘first best, solution of a subsidy on wages
plus physical restrictions en migration unnecessary and that there exist
different tax-subsidy alternatives which will lead to a first-best solution.
Fields extends the Harris and Todarc model with a view to investigating the.
impact on the unemployment rate of job—aearch activities, the existence of
8 urban.traditional (murky) sector, the overall level of education of the

- labour-force and in the efficiency with which labour markets operate.

Fields concludes that such extensions to the basic Harris-Todaro model..
would tend to result in a lower rate of unemployment that would be typical—

~

. et ¢ T




214

-..discussion in this section will be largely confined to two subsequent

<
7:-‘ v

e Todaro papers (Todaro 1976a and 1976b) as these are particularly rele-

vant to the context oj this study.

gy~ -

e / ‘
In the first paper (Todaro 1976a) , Todaro attempts to construct a

simplified model which would provide the framework within which the

that 15, whether policies directed‘toward‘the creation of jobs in the
modern sector will in fact lead to either.an increased level and/or to

R an' increabed rate of urban unemployment. Obviously the role p as an

'Todaro den?natrate;\that an autonomous increase.din modern sector jobs-
I\

will result in an increased level of unemployment 1if, ceteris paribus:

. gp > 6E/M” - (10.5)

i [y
3

and an increéased rate of unemployment if, ceteris paribus:

. \
| £ > oL/ -  (10.6) .
- Rl “

where Ep and Ep is the elasticity of migration with.respect to q, the
ptobability of finding a\job, 8E is the "normall" level of job 4 reation
(the'number ef.additional jobs that would' be created in the absenee of
an autonomoustob 1nereesel, M is the "ﬁprmal"‘ievel of migration, and
L is the urban labour force.

Using data on 6, E, M, and L from a number of third norid_countriés,

7

Todaro .was able to.calculate "threshold" elasticities, E* and E*'

against which eatimated elasticities, g and E , could be compared If |

Ep\> g; then auton?mous job creation will lead to an incxrease in the
level of unemployment and, if E > g* it will also result in an increase

in the rate of ' urban unemployment Values of E* ranged from 0. 106 in

-~

A}

unst'fmportant policy implications of his original paper could be tested,

L
independent statistically significant variable will be crucial here. .

g
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Uganda ti/9L712 in Cﬁile with an average value‘of 0.426 for the 14

) couétries for which the "threshold" elasticities were calculated. Values

of E; ranged from 0.13 to 0.84, with an average of 0.56:5 The Asian and

Latin American-countfies generally produced higher "threshold" elastici-.

- <
ty es?imates than the African ‘countries; the former because 6 tends to

‘be relatively high, the latter because, E/M tends to be: relatively large.

Up until recently, empirical investigation of mig@htion responsive-

ness was largely|&one on an ad ‘hoc basis with little rigour or precision;

" However, a number of studieg on the mihration process have been completed.

! R . . .
in recént years which are based on extensive survey and census data which
LN .

- 4

make up for the lack of sophistication of the earlier efforts.6\ Many of
these studies involving such countries as Venezuela, Brazil, Jamaica,\

Tanzania, Kenya, Tunisia, India, Taiwan and Sierra Leone have been sum-,

o_ . marized by Todaro (Toda}o 1976a, and 1976b). While all of the papers

were concefned with the g?timation of the res?bnsiveness of migration to
urban-rural income differentials, a significant numbér were ?lso con—
cerned&with testing the  theoretical and policy implications of Todaro's
hypothesi?, gspecifically with féspect to whether the probability of

obtaining a job in the modern seétor’él&ys an important role in the mig-

ration decisjon, whether efforts to create new urban jobs will result
) \

‘in increased urban unemployment, and whether wage subsidies tb urban

-

Al -

5The values E and € calculated for Colombia were about avep&ge at
0.46 and 0.59, reapéctive y. .

6It should be ‘noted that interest in the rural-urban migration
phenomenon among economists occurred only when it became.apparent that
economic .factors ‘played an important role in the migration.decision.
Until then, the migration process was largely the perogative of sociol-

' ogists, anthrOpologists and demographers who' by and large lack the

economist's tool kit, ) g




- . explanatory variable and that Ep exceeded 52 by conéiderable'margins, ~>
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workers areéself—defeatiné. Support for Todaro's hypothesis and its’
,vafious impiications appears universal. Miération response elastici- . ¢;
\ ~ ties with respectzto séctoral income differentials were found to be "
surprisingly large, in some cougtries in excess of two. Moreover, in
those studies in which the diffe?@ﬁt implications of the Todaro ﬁodel

LA

wegpe tg%fléd, it was found that pt was statistically signtficant as an

-

hS

e.h.; 0.65 versus 0.21 for Tanzania. Needless to say, many of these

studies,@ﬁffer from fhe kinds of data, sﬁecification and estimatiéﬁ

. proBlegg one would expect. to observe when one is éatimating this type
. . . . ; n \ \ .
of human behaviour. { .. '
. - ‘ : S \

To close off this section, a brief discussion of the only Bignifi-

.l

4

cant eapirical 1nvestigation of migration in Colombia is warranted. 8.

The brevicxfof the diacussion is justified as Schultz 8 objectives vere .

»

different from those of this study'(intersectpral income differentials

weré not consldered as an explaﬁatorf variable). 1In addition, the depen-

dent variable was net inter-regional migration rates rather than gross

rural-urban migration rates, The former could aét as a proxy’for the ° .
. . i . ' e

latter, of course, provided there is a clear distinction between urban-
. ) & .

ized regions and rural regions, Schultz's model of inter-regional

migration tests the impact on average annual migration rates over the

[ .

I

'

R - 7These problems are discussed in Yotopoulos and Nugent (1976),
Chapter 13, Appendix, Some of the problems mentioned will no doubt be
éncountered in our own investigation of migration responsiveness in
Colombia, at which time they will be discussed.

1

N 8T. Paul Schultz, "Internal Migration: A Quantitative Study of
Rural-Urban Migration in Colombia' in Nelson, Schultz and Slighton
(1971), Chapter III, Other investigators have doné empirical work on

- the migration process in Colombia but these are largely deacriptive
‘works based on the interpretation of the results of unitemporal survey data.
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period 1951-1964 of local wage rates in agricu;turé, the local rate of

* natural population increase, the distance to the nearest large town,

o

the level of violence, and two measures of school enrollment:fates. All

yafiablea behaved as expected except for one of the échooling measures.

The R2 was lob, around 0.35." The migration rates were then disagére-
“t

gated according to origins of the migrants (rural, small téwns, cities),

sex, and age of the migrants, Ali of the gxplanatory vafiablea be@aVed
as expeéted,‘éigpificance ieveis.varying as e%pected. Again one of the
measgres ;f.schooling (the enroilment raFe for children between 5 and 9
years old) continued to produce an inﬁorrect a priori sign. Schultz
could find no explanation for the unexpected behaviour. Nonethgless,
Schultz's r;sults, despite the low Rz's, tend to co;fi:m that mig}agion
patterns are domipated by the young, the better educated, and the un-
married. Finally a strong ?elationéhip was observed between thé local
agricultur‘al wage rate and whethell“ the net in-migration L;ate was posi-
tive or negative, that 18, regions with higher wage.rates.tended to have

v

pos%tive net rates of in-migration and vice versa.

10,3 ESTIMATION OF MIGRATION RESPONSIVENESS IN COLUMBIA

} Efforts to estimate the influence of urban-rural income differen-

tials on the migration process in Colombia were based on the following

migration response equation: yh

‘m, = By + B,DW, + B,PROB_ + B,DUM_ + Me - (10,7)

where m£ ie the rate of migration of economically active males to urban °

I3 o

centres, Dwtlyepresents various formulations of the differential be-

tween the manufacturing and agricultural wage rates, as defined in

~
*» . ]
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. " " \

equations (10,8) to (10.11), ?ROBt is. the probabilitg of the migrant

finding employment in factorylmanufacturing, as defined in equation
(10.4), DUMt(ig a dummy variable incl&ded for years in which -rural
yiolenge was'np impoytant consideration, and ut is the error\term.
Twenty-six observations (1950—i975) on all variables were available.
Considerable dffficulty'was encountered in trying to obtain an
apbrobriate measure of mt. Given the focus of this study, we would;\
ideally want a gime series of 8ross migration rates for males of working
age. Unfortunately, such data doea not exist.gh Thus a proxy had to be
devised based on available time serles data on the size of the ruEal
labour force and on the rase of growth of the rural popuiation. It was
assumed that the‘"expécted" éize of ‘the rural labour force at time t+l
is equal to the rural labour fqrce at time t multiplied by one plus the

rate of growth of the rural population at time t-15 under the assumption

that at 15 years of age a rural dweller has become a’member of the labour

\

force and 1s in a position to consider the prospect of migrating. The

-

- Y .
"expected" size of the|labour force at time t+l was then compared with

the observed or esti\~‘}d rural labour force size at time t+l and any

differepge\yas presumed to reflect the level of migration durfng time t,

M, . Dividing by the rural labour force at time t, we obtain the rate of
10 ‘

migration:/?t. . '

Pl B -~

gIn fact, there is very little in the way of migration data or!
Colombia at all and what is available usually involves average net
figures for all migrants over five or ten year periods. This would not

be suitable for our purposes. e

10The use of such a prpxy is, of cou "gecond best" practice.
Yet when one considers thé rural labour force is almost wholly males of
working age, the use of thig proxy may be preferable to using total
migration data since women and children do not generally migrate to find
jobs tn factory manufacturing.

3
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Four alternative formulations 'of the urban-rural wage differen-

L9

tials were employed in the regressions. These are:
] M 2

. DW_ = T/ (40t - wak/en b  (10.8)
t t. t. t ) P
ch -‘E(ﬂﬁf/(lﬂ)t - ﬂif/(l+r)t) S (xo.é; "
. .
DW, -'m‘{t‘ - WA't: “ SR | (10.10)
v <
Dw =W -WA . o ' (10.11)

3

'. ' . . R / . N ~
Formulation (10.8) expresses the wage differentials as the difference
\ :

-

between the sum of the discounted expected future mauufacturing money
wage rates and that of agricultural ‘money wage rates. Formu;ation (10.9)

is the same is (10 8) except that WﬁE anéﬂ?ﬁ refer to expected real wage

rates, that 18, the money wageé rates deflated by a consumer price index.

Formulation'(10.10) just expresses the wage differentials as -the dif-’
ference betueen the current manufactufing money wage rate and the current

agéicultural money wage rate while in (10.11) the, wage ratee arerexpressed
i . . ’

in real terms.

’

Estimation of the parameters in equation {10. 7) was commenced using

- [l

' wage rate differentials formulations (10.8) and (10.9). - This human

l

’Euﬁgtal approach to the migration phenomenoy led to "degrees of freedom"

'problems._ Ideally, the tiue gpan over which the’pre%éﬁt uafue of ex~-

pected future wages are defined should be the prospective migrant 8,
working lifetime However w1th only 26 observations available this ig -

afﬁly poaéihle. ‘We would, of couree, prefer to includé as many’

L]

o
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observations as posgible on expected future wages buf for ‘each addition-

al wage rate observation included in the calculation of present value

,

we would lose one degree of freedom,

I; the end,‘{t was decided to aetempt three alternative't}me/gpans
over which present value would be defined, namely 5, 10, and 1§ yearsl
Regardless of the definition employed, howeeer, the results yielded by
the regressions'wgre most unsatisfactory. The estimation of .the speci-
fication given by equation (10.7) generated a priori incorrect signs for
the estimates of all three parametera, and in the case of 81 and-Bz, "the ’
estimated values were sigﬁificant at a level which could not be rejected.
The estimatee coefficient, BZ’ was of the eorrect sige but eigeificant |

at the 0.20 levekonly.11 As a consequence of these results, it was

necéssary to resort to the wage rate differentials as defined in formu-

lations (10.10) and (10.11) to explain the migration process in Colombia.’

The results obtained were unqueetionably‘qore aceceptable empirically,but
are based on a theoretically less appealing model. Nonetheless, the
valees of the LLF and the F—stafistic yielded by the regresaions using
formulations (10. 10) and (10.11) were a{énificantly above those yielded

by the regressions employing the preésent value formulations of the wage

1

rate differentials. i -

X}

The estimation of the specification given in equation (10. 7) yielded
N

correct a_priori aigns for all the parameters regardless of whether the °

+

money or re§1 wages were used. However, the mpney wage specification

l1Revised specifications. in which PROB_ and DUM_ were alternatively

.dropped continued to produce a priori 1ncor§ect signg for B., although

the value estimated could not be accepted at any reasonable level of
significance. Even when both PROB, and DUM vere elim*nated no improve-
ment was encowntered.

LI
T A i e S A st i el s S

ke otk o it




221.

o

yielded a value of the LLF which exceeded that produced by the real
.' Q . 1,’

wage specification by a margin which statistically could not be rejec-

ted. The results of the estimation of equation (10 7) using wage raté

differential formulation (10 10) are as follows.

- -

o)) mt = 0.0168 + 0.000241(WMt‘— WAt) + 0.00411 PROBt + 0.004 DUMt
(5.30) (4.64) & (0.98) (1.24)

LLF = 90.35 . ®r* = 0.520 DY =.1.939 :

.

Ordinary ieast squares were used. The estimated cbefficients for

. PROB and DUM are significant at the 0 20 and 0.15 levels, respectively

Using sample means for mt and (WM WA£), the estimated migration

'response eiiEticity derived from t é’Estiméted coefficient of (WMt - WAtX,

is 0.271. The same specificatig but employdng formulation (10.11) as
an explanatery variable geperated a value of only 83.94 for its LLF as
well as producdng lower levels of significance for its estimatedceoef— .
ficiedts.' However; the estimated digration response elasticity of .0.347

is not greatly different from that estimated from the money wage speci-
fieatioﬁ recorded above. These eiasticities reflect the impact on the
rate and not the’ level of migration The estimated’ elasticities derived

here. appear ~somewhat low in constrast to estimates obtained in other

third world countries, discussed briefly in the previous sectien. This

is most probably due to the somewhat less than satisfactory measure of ' -

o ©

the dependent»vhriable used in the regressions.

- 10,4 THE IMPACT OF TOT DISTORTIONS' ON MIGRATION AND THE URBAN LABOUR

SUPPLY )

Aftet adjusting rates of migration to levels of migration, we would

N

fﬁn?ﬁ:f:}stii course of events be able to derive the impact of distortions ,

' . . N . .
» K ¢ . ~
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A

in the- TQT on the ﬁigration process in Colombia ‘by applying directiy
equation (3.41). Bowevér, equation (3.41) expresses migration }Z;EEﬁ:f

siveness in terms of average manufacturing and agricultural incomes
\ !

wheagas the estimation of migration undertaken in the previous section

N

viewed\pigration as responding to wage rate rather than average income

’

differentials. In Chapter 8, we were able to caiculate the effects on
o )

.agricultural and ‘manufacturing incomes of distortions in relative com-
modity prices. We saw that the existence of ibT distortions led éo
panufactpring %ncomes in 1962 beihé 185.5 percent, and in* 1969, 76.5
percent, above the incomes which would have prévailed in a distortion-
less environment while the short-run and long-run effects on 1962 agri-
‘cultural incomes led to their beiﬁg.IS.7 percent ané 37.7 percent,
respectively, below what would have prevailed in the absence of such
distortions. The corresponding.}969 figures are 7.1 and 22.6 hercent,
‘;gspectiyely. Alternativély, the removal of TOT distortions would havé
led to a 65.0 percent decline in manufi?turing incomes in 1962 and a ’
’43 4 percent decline in 1969, while in the a;ricaltural sector _would=*
~ have ;}sen in 1962 by 23.0 percent in the short—tun and 55.0. percent in

-

the long~run. In 1969, the corresponding figures are 7.6 percent and

29.1 percent, respectively. fe P

'In the absence of estimates of agticulcu:al and manufacturing pro-

duction functions, there is, of course, no way of determin%Pg the effects

on sectoral wage rates -of distortions 1n the TOT without soﬁe Eriori

assumption about the movement of factor shares. For purposes of~this
- ‘tn Nn -

study, it ehal} be assumed that labour pools in goch the manufacuuring

and agricultural sectors arefin a position to maintain constant their

'

relative shares in thelr regpective. sectoral incomes.

-
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The- existing "distorted" daily wage rates in.1962 and 1969 in the

.factory manufacturing sector‘Were'Col $26.00 and Col.$75.80, respectively,

while those prevailing in the agricultural sector were Col.$6.92 and
Col $17 03/'respective1y.. The manufacturing daily wage rates which
would have existed in the absence of relative price distortions were
Colc$l3:00 in 1962 and Colﬂ$51.60 in 1969. The corresponding'short—run

and long-run daily agricultural wage rates would have been Col.$7.86 and

Co0l1.5$9,07, respectively, in 1962, and Col.$17.56 and Col.$l9.38, res-

“pectively, in"1969.12 The daily uage rate differentials (WMt - WAt) for

e
t = 1962 and 1969 in both a "distorted" and "distortionless" environ-

ment as well as the percentage increase in the differentials arising out .
] - ) * .

of trade restricting policies are contained in the following table:

a*

-

' :“““iii TABLE 10.1

SECTORAL WAGE RATE DIFFERENTIALS IN
THE COLOMBIAN ECONOMY 1962 and 1969

“ MDISTORTED" SECTORAL' TUNDISTORTED" SECTORAL PERCENTAGE

WAGE RATE WAGE RATE ,  INCREASE IN
. YEAR DIFFERENTIALS DIFFERENTIALS . DIFFERENTIALS
« SHORT-RUN _ LONG-RUN SHORT-RPN LONG-RUN
1962 Co1.§19.08 Col.$ 5.14 Col.$ 3.93  271.2  385.5 _
1969 . Col.$58.77 Col.$34.04 Col.$32.22 72.6 82.4
« 12 - s

The ' undistorted" manufacturing hourly wage rates were calculated
on p.197. Those figures were then multiplied by ten, the typical number
of hours per day worked during the period, to obtain the daily wage rate
needed for equivalence with ‘agricultural wage rate data which is avail-
able on a daily basis only. The “undistorted" agricultural wage rates
were calculated in a manner similar to the "undistorted'" manufacturing '
wage rates, that is, assuming constant factor shares, from the expresaion

'WtE = by where Ye is total “sectoral income, b is the share of total

eectoral iﬁcome accru to labour, w is the sectoral wage rate, and

- Et is t{i\ljjﬁl’ﬁf\sectoral employment. S -

Yoo : >

-
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The "undiscortéd" sectoral wage rate differentials between(the two
)‘;ectors.calculate or 1962 seem very low when compared with the 1969

kN
"undistorted" differentials. This is particularly true of the small
& -

s é
<

. differential in 1962. Given the difference in average skill levels - ‘-;'

between the two labour forces in 1962, the figures -seem implausible.

“

The figures in Table 10.1 . are of course derived from the results ob-

tained in Chapter 8 of thia study and of course reflect to some extent . 1ol

A . . . -
the accuracy of those results, especially those concerning the impact of
) N - e

price distortions onmmanufacturing. output and employment about which the

reader was cautioned on pp. 197-198. ‘
< ‘ s 2N

With the foregoing.reservations in mind, it will be recalled‘from
the previeus section that the elaatieity ef the rate of migration of:
economically active males with respece to sectoral money wage differen-

- tials was estinated to be 0.271. The observe§‘1962 and 1969 rates and
levels of migration and the rhtes ;nd levels of migration’thét would ’
have existed in the two yéare in:the absence ef relatine commoaity nrfhe

distertions are summarized in Table 10.2.'13 ’ . \ e

.

e A ' » | : v
: o 'rgéua 10.2 , 7
. OBSERVED AND PUNDISTORTED" RATES AND o | ‘

'LEVELS OF MIGRATION IN COLOMBIA, 1962 AND .1969

: -
. OBSERVED OBSERVED MIGRATION RATES ' MIGRATION LEVELS . B
\_ MIGRATION " MIGRATION IN THE ABSENCE _IN THE ABSENCE .
YEAR RATES - LEVELS OF DISTORTIONS ' OF DISTORTIONS -
' -SHORT-RUN LONG-RUN SHORT-RUN LONG=RUN
© 1962 2.056 50,310 ' 1.185 1.005 ] T 28,978 " 24 591 .
1969 _ 2.708 71,600 2.262 2.214 . 59,807 58,538
. ' . v
13The rate of migration in the absence of distortions caﬁ\Pe cal-
culated from the following expression. 't - 't/(l + E(DW - DW). :
where the "bars" indicate ,the "undistorted" values of the variables,

£ 18 the elasticity, and DW = WM - WA.’ -

»
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. K Based on thé results obtained i'n‘ this study,  i1t-would éppear(that '
. 1 ° . ' L 4

R ‘ distor\ged prices in 1962 led to 22,537 more elcéﬂqm calfy active males -
. . [N F) . -

4 28

. mlg'ran:lng to ulr;ban centeré in the 'short-run and 25,719 more in the lon'g- ’
. g ' .
"% run than \gould have been the case in the absence ‘é.f such distortions.

.. These reflect :Z}-percent and 105 {:ercent‘high'er levels of migration, .
. N X ~evel M } .

Lo : " respectively. "ffdnvérsely,. the migral':'ion}eve,l in a-"d_im\:ortioriléc;s" s
‘ v , Ueinvi onment would have be&n 6n1;'<,57..6 perc;ent in the short-run of what )
wa;s ctuaily observed in ‘196‘2 vand' only.' 48.9 percent in the long-run, ‘ .. ', - 4
- " Relative "pricle distortions- in 1969 led 20 l;vels\of migration in the - N

~ F ) short-run '0211,, 793 and of 13,062 in tht; 1.ong-tun above what would h’ave‘

AN B . prevalled in their absence. These figures point to,peicem:age increases B l
. . 3 .

- Tl in migration levéls of -19.7 and 22~..3, respectively.” Alternatively, the

- . R . ' ’
migration levels which would have occurred at world pri\cf)s would have - . \
\ . L § ‘ .

LR been 83.5 percent and 81.8 percent of observed levels, respectively. - S o
L - 1 N - o . s
LD »',..f"/

>f£ would appear, therefore, that ceteris paribus the factory many~-’ LA

e \ facturing labour force which in 1962 was observed t_:bwb_e.«.éé‘s‘;»z"da was : ..

L . ' . N PTL A )
P . 22,537 larger in the short-—run;aqd 25,719 larger in the long-run than T .
) v : y - - -

~ * o . 7
would have been the case in ‘the absence of distortions in commodity

I

) p‘l:‘ices,.ll’ This represents a 3.5 percept short.-run increase and 4.0 . \\; ’
. K A ., \ 5 .

p’ercfent long-run increase in the size of the, factory manufacturing’ labour
i, " - * \ ~ .

/ ) ® force.. In 1969, the existence eof-distorted priceg led to the observed .

s
4 ’ .t

. labo,ur‘.fbrc*g' of 8141,000Aceteris par;fbus. be/i'ng.l.{o percent lu\ger in the -
< - ' ' \ B . )
short-run and 1.6’péx;cent vla‘rge(in the long-run than would have exisged

? . 1 v
-

- . , - . - p ' . . ., ‘y . . , . "
¢ T s w ; : : "
- : The term "factory manufacturing labour force" refers to that part
. of the urbdn- labour force seeking employment in the factory pnpfacturin&
. sector and includes those currently engloyedin factory manufacturing,
.7 those.currently employed in the urban cottage-shop industries and'the 4 .
. " dpen]ly unemployed. See Data Appendix, Table A.8 for data and sourcek. - -
-y Also see footmote'l5 below. e : : ’

o T
. . .
. , {
. " . o
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in a "distortionless" environment. <[t would eeem_that the }mpacl on the

\ N ‘ factory manufacturing labour force of the migr;tion levels forthcoming
\ . 4 © . A
N . . . . . N ~ \ oo ' - N
N\ 1 as a result of relative price distortioms was fairly small, especially .
' °\\ ‘ in 1969, - o o o
\\ . . * ’ : : . -
N ~ In order to determine. t:he effects on urban unempl,oyment it would
N be necessary to, contras,t the” relative impacts of distorted prices on.’

(¥ P

. . ment in factory manufacuuring in 1962 and 1969 was observed -to be 287, 500
\ S
o \\\and 361 ,400, respect:ively.]'5 It will be recalled from Chapter 8 that as

-

N\ ;
a‘' consequence of trade restrictions, the resulting commodity price dis-

.

\ v

tort\é\ion_s meant that factory ma/nufacturing employment levels in "1962 and
! \ N ’ T ‘ b At - ; a

s 1969 w\ere 86,104~ and 60,471, respectively, above what they would have
A

' been in.i‘:he absence of such distortions i. These results, therefore, ‘seem

> f N

' .o

_“:{ S * ~+ to point:to the conclusion that policies which led to distorted prices ’
. S actually redm\nced unemployment levels by 53, 095 in the sho<t—run and
ﬁf* "\\ ‘ . 44, 237 in th: long—run“in 1962 and, in 1969, by 48, 679 in th\e short-—run

\\. and 47 409 in the \Iong—tun, all else held constant:.l6 \\: | '* )

R . . ' ‘

15The gnormous diff\erences between the observed labour force and -
observed employment in 1962 and 1969 should be clarified. .These dif-
erefces. should not be interpreted as dndicative of open unemployment.
levels. While the size of the labour force reflects individuals
seeking employment iw factory manufacturing, it dods not mean that '
until  such employment is found, .they are, unemployed.. The vast majority
‘are, of course, employed in the, traditional urban sector. Jn fact, - )
employment levels in 196} arid 1969 were estimat;ed to be 51,100 .
-84,100, respectively. Morepver, 111 be recalled from Chapter

16See equation, (3 4. We would of course, expecg that’ the part

N the labour force and on the.levél-of manufacturing employment. Employ-'

chat those who are openly une@loyed tend not to be recent migrants. |,

. stantially larger ‘as -a result of manufa uring wage rates whigh 11,%
- o above their world price values. Consequently, the impact of relat
' / Qprice\dist rtions on unemplpyment levels recorded here are unquestion-
ably biased\upward, the size of the bias depending on’ the labour - aupply
s elasticity of native urban’ workers. .
' ) . & . / / - - ’ ® . [}




" the result of inadequate dataiqn the dependent variable. The second
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- v ‘ hd . w ! .
The estimates of the effects .0of commodity price distortions on urban

.

unemployment ‘should not be taken és:veny reliable for two reasons. First,

y

chelcalchlations were done indirectly and rely on tlie accuracy of the .

estimations of the effects of distortions on both mgnufaciuring employ~-

LS P " .
a

ment and on migration. 'Secopdly, the ‘conclubion that distorted relative

prices reduced the ievel of urban uneﬁﬁloyment 1? at éﬁriance qith what
one would predict on the basis of.thg‘Todaro.moéel. ' There might ﬁe two  °
explanations }or this.: One is the su;prisiﬁgiy low el&sgicity of m;gfad
tion Yespon;e estimated fo; Colombia. This, as mentioned eafliers-méy”be

explanation Brings usﬂiack to.the caveat on ﬁp. 197-198 regarding the

confidence one can placefin the pact of prnice distogtions on'manufaé—

turing outpui calculated in Chapter 8. If we can safely assume“that thqt"ﬂy
. N A, N o 8

-

" the calcylated impact is blased severely upward, then the effect:on‘,'."“

]

v )

magufacturing empldyment of removing distorted prices would not.be nearly

¢ - s

as large. As a consequence, if we take both of these gxpi;nations inte

_consideration, the results with respect to the effects of the removal of

Apndce‘distortions on urban unemplpyment are undoubtedly biased gso as to

reeu‘p in a direction of ¢hanée inconsistent with the predictions ofpéhe
Todaro model.. It is for these reasons that one should not place too
mucht confidence fn these results. ) . e

[ < o . R

: . . . \
. ., e N
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- SUMMARY AND CONCLUSIONS Lo »
- * ' o 4 .

rObservatfbns made’ about third world' development over the last “two or

s three decades have pointed to three main shortcomings of the ovérall

n' - -~

growth process in many countries; nameiy, the slow growth of their agri-

. ~ ;

cul tural sectors; the éontinued high 1evels of poverty and inequalities -

in the distribution of income, and the inability of even growing econ-

v’

omies to provide productive employment for their growing 1abour forces.
There are unquestionably many reasons for these shortcomings but some

‘may.be traced directly to the set of trade-restricting policies which,

on the one hand, were needed to ensure the survival of import substi-
' , . x K ! .
tution|indu§trialization but, on the other hand, left the agricultural

.

sector facing TOT below what it ‘could have obtained 1f it haatbeen in a

position. to trade directly with the otutside world. .
™~ S e

The purpose‘of this study involved an attempt to measufe the compara-

-

ciye static effects of sectoral commodity price distortions in Colombia on
the growth of the agriculfural sector, income distribution, and the inter—

nal megration process. Our main attention was therefore directed toward

4

comparing observed "distorted" ‘Levels of agricultural and manufacturing

- - . 0 .
output, empfoyment, and factor -income with the levels which would have

existed if ’sectoral production decisions had been made in response to TOT

[y

expressed in world prices rather than domestic prices. Two sets of infor- .

‘mation were required to accomplish this task: l) the extent to which com~’ ’

| moﬁity price distortions exist in the Colombian economy, and 2) the

i

responsiveness of 'the two sectoral outputs ‘to changes in the TOT.

We sgw.in Chapter 2 that‘c0nmndit?\price distortions in Colombia. are
. Ty '
largely confined to the manufacturing sector. From estimates of the size
. . . ‘_ : .
of the distortion made by other investigagoro, it appeared that the -

-y

-

[V

e g e
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crop sub-secto? was then broken down and the'sdpply responsiveness of the

E - S~ 229,

™
X,

° )

domestic price of aggregate factory manufacturiqg output exceeded the
o > :

-

corresponding wa;ld price in the early 1960's (1962) by about 100 percent

and in the late 1960's (1969) by 47 percent. The gecline“in the size of.

-

the distor;%on'reflected considerahle’ trade liberalization that had oc-

z N
.

curred_bver,the iqtervening period. LThé 1962 figure is a reasonable ’
estimate of the size of the distortion during much*of the 1950's. Except Coe

for coffee, gaps between world and the domestic prices of agricultural t
. » ~
1 ’ .
7/

Chapters 4, S, and 6 were devoted to estimating supply responsiveness - . {

gommodities tended to be rather small.

in Colombian agficultﬁre. Using a constrained profit maximization adapF . ;
tive expectations model, developed in Chapter 3 and the first part of
. . . \

Chapter 4, the supply responsiveness of the livestock, coffee, and“the

7

aggregate non-coffee crop sup-sectors were estimated. The non-coffee

. . 7
seven most important non—coffee.cropsj(corn, cotton, panela, platano,

™

pota;oeg, and yucca) were also estimated. . With one minor exception, the '

[y
3

estiﬁatéq output response elasticities with respect.to the TOT faced by . '

. ‘ -h
producers derived from the regression result

ﬁositive and

significant at a non-rej%Ftable level. Estimated valu q;herwigz ranged : }

~

from less. than 0.1 to more than 2.0, with a weighted av rage short-run /gf?
and long—run elasticity for the agricultural séctor as a whole ‘of 0.21 ' f

‘\ s
and 0.80, respectively, qhe ‘results obtained allowed us to conclude that

farmers in Colombia respond in the a priori correct direction to appropriate

\ . g', . LT

™~y .

1In the case of coffee, despite the fact that the world price was
61.5 percent' above the domestic producer price, it was impossible to
deternine whether this gap or part thereof reflected a true distortion -
or an attempt by Colombia, through it’s’ membership in the International
of fee Organization, to obtain monopoly power in trade. To avoid blased
results, the latter was presumed to be ‘the cdse. . ]
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In wter"'l,.we eStima‘te‘d aggrepgate factory manufacturing respensive-
ness, alLso based on a constrained profit maximizatiorll model. Regression
v o results yielded an estimated elast;icity in"excess of 0.4. ' o ’ ’
In Chapter 8, we combined the information on sectoral estimated re-
sponsive{ness and tbe extent - of distortions in the TOT which allowed 'u;>to

calculate for the years 1962 and 1969 the short-run and long-run impact of

- . . ! : '
distortions on agricultural output, employment and nominal factor income.

§ . -

P " ,The following t.able summarizes the aggregate impact and sho\ws the percen- ' ¢
. - . v L ;
! 2 tage increases that would have occurred if the agricultural sector had v
been able to trade at world brices. _ ‘ ;
~ 1
K . i
TABLE C.1 :
. s e - ‘ 3
IMPACT OF TOT DISTORTION ON AGGREGATE . i
o ) . AGRICULTURAL OUTPUT, EMPLOYMENT, AND INCOME . ' .
' ' | o N < ;
1962 . 1969 ‘ . ) Lo
R . Short-Run Long—Run Short-Run Long:-Run | '
lh R o c o . % % L& )4 _ ‘ .
e _ . Output 18.7 . 68.1: /9.1 J 33.1
' > - Employment’ 9.3 29.3 . ‘q 4.6 15.3 T *
] Income -~ . 23.0 - 60.4 7.7 29.1 , '

’

In the case of the modern manufacturing sector, it was calculated
gho :

° . that in 1962 and 1969 observed "protected" manufacturing output and employ-

S mént. were 42.7 and 20.1 percent, respectively, above the levels which >

would have existed in a distortionless environment. The gap between ob-

gerved nominal factor income and the income that would ‘have existed 1if the_
N .

.

Soo . o

2Mor:eover, the est::lmates of responsiveness derived here for each -
~ commodity were similar to same subset of estimates obtained for the same
P commodity by investigators irkother countries. 'AB anticipated the more”
y market-oriented commercialized commodities temded to enerate higher
, ' response estimates than t’ne more traditional subsistence crops. \j’L /

g — -

-, ° '
) R 4 . . . ~
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: manufactus?ng sector has be¥n forced to face world prices was even more -
significant with "protegt€d" incomes exceeded "distortionless'" 'incomes by
185 percent 14 1962 and 77 pércent in -1969. The net effects on GDP ex-
pressed iﬁ both constant and current Piices (assuming al{:géctors other
thaq_aériculture and manufacturing unaffected) weré”not éaréiculagl} sig-

‘nificant and as noted in the Chapter should be interpreted with caution.

An attempt to estimate the impact of TOT distortions on income dis-
. ¢

tribution was undertaken in Chapter 9.- From gvailable evidence, it appears

Il
3

that the existence of distortions in the TOT may have prevented the ‘distrfi-

)
,bution of intra-agricultural.income from bpcoming worse than it already

[ —. ~

was’, since the larger producéion units would have tended to benefit most .

from the removal of such distortions. On the other hand, there seems to be

re

some evidence to indicate tifjat a modern\qifufadtpring sector forced to face
*

world prices would have tenfled to improve\the distribution of urban income.

Hqgevér, available data prevented anything definitive belng said about the

»
£y

distribution of national income. The onl& tentative condlusiqon we codld

'

make with respect to intersectoral redistributiog was to the effect thdt a

’ removal of distortions would tend to lead to a redistribution,from the up-

. . 1
per urban income groups to the upper rural income groups.

.

Finally, in Chapter 10, an ‘internal migration ;eéponse function &as

‘estimated. An estimated elasticity of the rate of migration of economic-

- A

Qlly'active males'yith respect to éectoral wage rate differentials of 0.27
was estimated. Assuming constant factor shares in both'sectors,'it was

- determined that the long-run migration level of economically active males
in 1962 in tﬂe absence of TOT distortidns would have been a third of the

dbserveq level while in 1969 it would have been about 80 percent of ‘the

observed level. The effects on the levels of open u;ban unemployment of

an envxgdnment 1A which trade occurred at world prices indicated increased

-

Nt
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unemployment levels but ‘this conclusion 18 reached with little confidence.
Before we can make any tentative conclusions about the relationship

between the well-being of the agricultural sector and the trade regime in

[

operation in Colombia, a number of qualificating remarks on f;he results

derived in this BAtuay must be made.3 The figst major qualification that -
must be made is the partial equilibrium nature of the results obtained in
this study. An aqtt:empt‘ at}justifying tﬂhe use of su;:h a model was under-

taken in the Introduction to the thesis and at a number of places through-
out the text caveats were give)n as to the biases ami inconéistencies which
mi‘ght result from(}pértial equiiibrium anglysis.' Sugh incons.istencies are
particularly -ob¢ious when it came to examining the net inter-sectoral ef-
fects"of"commodity price di§tortions. The results calculated there must °
be treated wit; caution. 'I'he‘ absence of a general equilibrium model 'in

the estimation ofithe supply responsiveness of the different crops is less

4
serious a handicap and could be justified to some extent in the context of

 Colombian agficulture. However, some bias upwards in the elastici:ty esti~-

mates might be expected apd to the degree tﬁt this is tr}e, the calcula-

tions with respect to the effectsprice{ist‘.ortions have had on the —a’p{— -

cultural sector woulfd be biased upward somewhat. However, as explained
[ ] ¢

at the h_eginning t:hi bias should not be unacceptably large.

Whatever the quplifications we might assign .to the agricultural

\ >

y 3One cannot be too cautious of 'course in interpreting the results of
an’investigation based on third world data in general, and on third world
agricultural data in particular. Yet to some extent we are reaggsured by
the fact that much of %e data used was based on the extraordinary -work

of Prof. R. A. Berry in'sifting through Colombian raw data to arrive at .
the most accurate sets df time series possible. Consequently, there is
every reason to belteve that the data from which the-results of this .
study® are derived is the best available. - e

-
- <.

- . . . '
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\thesis has been 1ar§ely a ¢6mp§xative atatics:analysis arid, as a_result,’
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"a distortionless environment calculated in this study must be tfeated with

even more caution. - The level off aégregation used in estimating manufactur-

o

ing ‘supply responsiveness ylelded results which could be miéleading. The

[

reason for .this is that we would normally expect changes in the composition

of output iﬁ the long-run after moving to a worldibrice environment, In
this. study we have disregarded the fact, that the extent of manufacturing

price distortions varies within the manufacturing sector itself. Thus we _

\ NN i —
B =

would expect some resource reallocation amongst the various manufacturing

2 ’

@ .
sub-sectors., This would tend to lead to changes in the composition of

ot&éﬁt toward those manufacturing sub-sectors which have a comparative™

" advantage and away from those that do not. In the long-rum, after the

adjustmentg have been completed, the possibility exists that aggregate

manufacturing output may not flave changed significantly at all. Thus, if .

any'interpfetation of the responsiveneés of gthe manufacturing sector -~ ¥
derived in this study is to be-made, it would probably be best to think

of if as a short-run imp;Et only.

L}

The second major limiiation which must bé recognized is that-thé re- .

sults obtained in this study form only part of an overafl evaluation of

protection and as such must not be thought to be a condemﬂgflon of the

' desirability of industrialization via the import substitution route. This

o 1

* an entire host of dynamic 'implications stemming ‘from the import substitu-

o

tion process:have been ignored. Although we were not concerned with an

+evaluation of the overall import substitutivn strategy, one should not in-

/ : .
terpret this partial-eva{uation as indicating that protectionibt policies

'in a thigd-world context always affect non~manufacturing sectors adversely

o

sector resuylts, the jimpact on the manufacturing sector of a sudden return to




- LI
ot lower growth rates, or that import substitution does not yield welfare

gains of a dynamic nature which may offset the static welfare losses of
the price distortions calculated in this study. The fact that third world

a

countries at some stage generally pufsue import substitution policies of

some sort must reflect a real desire for industrialization and the dyna-
; - \

L 4

mic economic gains associated with it.

These gains are, of course, the main justification for the "infant

e -

industty"‘argument for the level of tariff protection needed to allow im-
hY “

pnrt.éubstitution industrialization to take hold., In this sense, "indus-

trialization is simply a proxy for concomitant changes in labour producti-

vity, techndlogical”diffusion, 'learning by doing' and the resulting eco-

nomic environment which appears to be relatively more conducive to develop-

m{N\\ml// m%yt v The pursuit of these long-run gains w&hld naturally tend ‘to result

°

in the failure to realize: in some countries certain conditions for static
efficiency which arise out of the ned-classical paradym. Yet qufficient

S ' . \

evidence exists 'to thg/effect that in the long-run certain dyndnic benefits
' - - '

accrue to many countries through, for example, th&’learning process that

e
N N s

arises from the structu;al'changes associated with industrialization.

s

Unques tionably, impprt substitution policies have not been a panacea
for the economic ills of~the third world and the intensity of the attacks

on such policies found inwa large subset of the development literature ma&
rd «
in part be a reflection of unrealistic expectations as to what impo&t sub~
>‘.’ . 4

stitution 1ndustrialization was supposed to accomplish To suggest that

the structurah changes to econonic activity stemming from industrialization

0 : :
. . . , , .

4Ahb : Jaleel, Import Substitution, Trade &dnd Develqpment Gontem~

porary Studies in Economic and Einancial Analysis Vol, II, Jai Press,

-Greenwich, Connecticut, 1978, p. 3. ’

¢

' o , . .




' ' i 235

- . B . : A
should have been costless is naive but whatever the costs are, they may

[ [

be 'less than the costs to a society for not having‘underCaken the

* »

changes.5 ’ Y 4 o '

Ihe'objectiﬁé of this study has been to examine within a restricted
a .

framework a limited subset of the static costs which copld potentially

.

arise out of the pursuit of industrialization behind high tariff bar-
- \ ‘ _ )
riers. In doing this, we are not suggesting that import substitution is

undesirable but rather that as a development strategy it is not cdstless

)

and may not leave the welfare of other sectors of the ébonomy unaffected”

<

The results reqshgdvin this study, despite the weaknesﬁes ihherenzgfb a
. . P ) . . A
fpartial equilibrium. comparative statics ana%ytical framework, do séem to

- y

point to the conclusion that the agricultural sector in Colombia not l ,
only did not share equally in th§ fruiEs qf\industrialization but in all
probability sqffered a static welfare loss of a significant &hgnitudé.:
Wﬁethér théﬁe losses were offset by gains elsewheré‘ieythé economy was

not the concern of thisascudy.

v . ' . -

‘In fact, recent efforts by many cbuntr%ps inéinding Colombialto -
open up their economies may be 1nd}cative of an fhcreased realization
that'deveiopment over the long—pun may be best achieved through a fos-
gering of compar;ti;e advantage rather than its disavowal. ?owever,'
thiS\ého&ld be qualified by ﬁhe observatipd tﬁat many of those c?uﬁFriés
‘which hﬁve’commenced a ;are open poiicy have abserbed a sufficient

level of dynamic benefits from import sqbs;itution programmes that they
. . o

. ’.'
are now in a position to withsrand the test of international competition.

[

The suggestion that in the long—rqp third world-countries should move

o

NS K

SOp.‘cit:., p. 95.
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toward a' world price environment is not the same thing as advocating ,

i

the implement the "Chilean Option" and one should pot attempt to inter-

N °

'bret thé results obtained in this study as an indication of what:would
4 % ~
occur if Colombia had dismantled in one quantum move the entire.array
! — A

—

" of trade-restricting policies to return to an economy governed by

world prices. )
If some sort of jﬁstification can be found for this srudy, it might

be in at leaé‘;suggesting to countries now considering industrializatioﬁ

. programmes ‘the pos8ibility that import substitution may not be costless

: \
and that such costs may welgh most heavily on those members of society

who.ae{lve their livelihood ffom'agriculture. :
. . oo —
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g TABLE A.3 - Cont'd, - . :
“KEY LIVESTOCK DATA L
- ;5 L 6 - R ' e W
.o o , . Rental / Rental o o
) Price of , rate or . rate or o L
. ‘ . » intermediate user cest ' user cost '
T inputs in of capital *  of capital
v . . _ livestock for livestock’ o for liveatock
Year (1959 = 100) Series A ) Series B ' ..
s o & ’
45 . 36.5 2,32 2.76 - i
46 41.7 ° 2.49 . 3.05 :
471 50.3 3.29 3.99 - i
48" %) 55.9 - . 3.44 4,21 i
{ 49 - . ' 59.9 v 4,22 4.99 S
! _ 50, 63.7 : © 4,54 5.18 . :
; { 51° ‘/ 64.4 5.45 6.16 :
4 . 52 55.0 5.95 6.57 ,
i p 53. . 60.6 6.27 6.97 . . i
f ‘ 54 . 70,3 . 6.95 "7.64 .
} © 55 . 68.7 . ' 7.09 © ' 7.81 " ”
: N 56 71.2 , 7.33 . ..~ 8.04 LN
: 57 . 88.7 9.01. ™ 9:39 .. .
{ 58 100.0 . ., 11,00 - . . 11.00 N cL
2 59 . ' 120.3 22.62. . 12.52 Lo '
{ 60 135.3 . 13.63 . 13.54 -
: 61 - 146.2 14.02 13.79 ‘ ; ' q
62 163.7 14.77 . . - - 14,34 !
' c 63 - - 210.4 S, 2.1 21,51 : , ;
’ 64 L2263 . . 25.14 ¢ 24.49 - . - :
’ 65 ' 246.9 © 729,26 .t 21.82. - ~
Q 66 275.4 . 3490 32.89
i 67 . 285.6 ‘ 39.04 36.62
: . .68 . '302,5 . > 41,83 38.59 . . i
1 .. 89 325.5 - 44,77 40,96, o
S . 70 365.2 T T 73.87 " 68.60 . o
! .71 410.5 ! © 83.96 T 77.68 ' s
. 72 465. 1= . '97.68 , 9240 ‘
; r73. . 579.0 1123.89 "119.58 _— X
| % 784,5 175.14 170.36 . . -
o : .75 . 988.5 ,° T 204.19 196.18
g , . ; \ -
1
‘ ~,\17\‘\-f-i :
. o . |
- E
‘ ]
3 ‘ |
\ ¢ \ .
N i ‘
R 4 . .
! « »




> A.3 - Notes on the Data and. their Sourcgs

-

" A-93b, 1950

»
4 L2

(1), Table A-1, 1945-1969. The 1970-1975 observations.were
provided by A. Berry, verbally.

. \.
Column (1) minus the value of intermediate inputs employed.
Data on the value of intermediate inputs come from (1), Table
. The 1967-1975 observations were provided
by A. Berry\ verhally. For the 194521949 and 1961-1966 periods,
it was assume added was 0.85 of gross output. . |

’ o

(1), Table A-2, 1945-1966. The observatidns for 1967 to 1975 -
were previded by A. Berry, verbally |

(1), Table A-10, 1945-1949. (1), Table A—16~c1950—1970 \
(6) provided ige data for 1971 1975.

(1) Table A-95b, 1950-1959. Since these were the only observa-
tions available, a proxy for the other years was employed and'
spliced on to%the 1950-1959 data. TFive proxies were tested and

the one with the highest correlation coefficient with the

available 1950-1959 data was used. This was the price of ' ,
factory manufacturing value added. Thescoefficient yas 0.98., - = =

The rental rate or user cost of captial stock of cattle farmers.

It was calculated using a price index of investment (PIL), and = *
idterest rate (r) and a rate of depreciation (§), that is

VLt :-‘PILt~(rt + 6 }. On the advice of A. Berry, 6 was assumed

constant at 0,064. Few observations were available on the interest
rate. However, farmers do obtain a favoured interest rate and -
from the data available, it appears on average to be about two

' percentage points above the Central Bank rediscount rate. Since

[T AU

a series on the rpdiscount rate 1g available, rt 'was calculated \\\bq‘

.using that plus two percentage points. The capital qtock of
cattle raisers is comprised of about 60 percent cattle and 40

percent ther¥, that 1s, barns, fefices, land improvements, etc. : S

Using the foregoing as weights, the price index of investment. . }
was calculated as a weighted average of the price of livestock .o
output (as a proxy for the:price of investment in cattle) and the A

price of gross domestic investment (as calculated in the

national accounts) as representing the price of. "other .

investment. o .
. .

+Identical with col@mn (6) except the price oﬁﬁ?actory_mandfacturing .
output rather than the price of gross domesfic investment was, used
as a proxy for the price of investment{in "other" capital:

4
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» m TABLER.4 | . | . ) \
" KEY AGGREGATE NON-COFF E‘é\ CROP DATA
. , te ’ \‘_/’ - o —
R 3 . o . .l -9 k¢ '3 o .4 = ". -
- N . Jotal T N Land in
) ' ‘ value .of Total non- Price non-coffee
. ’ ) non-coffee coffee crop of non= ' crops o (
+ /' crop oiltput value* added coffee crop Series A ’
" in constant, in constant,  output (thousands _
) Year 1958. prices 1958 .prices (1958 = 100) - hectar®d)). .
: 45 1657 1499 , §2.3 - . -
Y - 46 1864 - 1694 S 4.1 7 e » .
c 47 1891 1714 L39.0 L, L ' T i
.. 48 1798 ) 1624 . 431 1780 |9
: ‘ .49 2308 - 2113 42,7 1876 =~ | .
] , 50 2092 ., 1910 ¢ . 57.5 o 1754 2%
' : ‘ 51 2183 . 1960 © 0 616 - ¢ 1970 1
i \ . 52 2530 . 2299 54,4 ;2103 o
* ' 53 ¢ 2421 2199 49.9 © 1952 ;
' . 54 . 2677 . 2393 . ©.71.1 ;.7 2050~ o
i ’ 55 o~ 2734 2421 © .. 66.2 .. 2194 ;
| 56 2446 2126 . 73.0 - ‘2188 |
57 2250 1894 90.4 . " 1997 )
>~ 58, . 26 . .- 2385 . 100.0 2076 o i
59, 3082 “t+ 2781 . 107.8. . 2179 ro
| 60 3293 _ 2977 +° ., 109.6 : - 2213, T :
N o 61 ., 3135 - 2764 125.1.° 2196 L '
‘ { .- 62 37or - - 3298 125.8 2299 ;
S © » 63 3347 ©2914 '168.4° 0 T . 2262 i
64 - 3585 . 3128 - 229.2 2426 Ea
. 65 - " 3864 222.6 ‘ 2619
, ~ 66 3998 256.0 © oy 2620 7 o
g o er 4255 261.8 ° 2489 .
: . 68 4633 286.2 . 2492
‘ 69 .+ 4839 - 307.4 2639 '
. 70 5155 - . 267.1 " 2630 . v
Do ‘ 71 5308 - 4415 309.4 . 2473 -
72 .. 5676 4688 , 356.6 - 2557
73 © 5921 Y. 4809 ) 471.7 « C
74 6688 . 5485 © 5714 , ‘
75 o nun 5829 . 635.1 . “ - : ~////
e P ) ! ‘ ,/
1 /'y
) > . . . /. ;
v N : o T~
. s . o — : PR
*Hillions&:of Colombjan Pesos. * // v :
: | * ‘ ’/ a ‘ /‘// - r |
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"TABLE A.4 - Cont'd.

' o w Lo .
‘KEY AGGREGATE NON-COFFEE CROP DATA

5
Land in

non-cof fee

crops .
Series B ?
(thgusands |

Year hectares)
45
46" |
47 [
" 48 1954 -
49 2060
50 1926
51 ° 2111
52 . 2349
- 53 2246 1
54 2203
55. . 2371
56 2345
57 2321 ’
58 2494
59 2542 1 |
6 2587
623 2542 .
62 2739
63 2667 ‘
64 . 2714 y ?
65 2901 |
66. 2903
67 .2919 i
68 2881 .
69 3045 '
0 3037 \
71 2863 K
72 2957 gk
73
% . ’
~15.
¥ o . \
"y

e st

6 .
Price of

" intermediate

,ioputs
in non~

coffee crops

" (1958 = 100

CoOrO0OLrVORNOO

»

. ,

RV RENC RV N RV I - g R w

PONMHWHO®WY O
e .

.

~
N oy
T}O\

100-.0
104.4
110.4
114.0

121.0.
153.6
166.5
181.7
212.6
236.0

252.8 -
274.0
. +301.9
T 43801
392.2
475.0
660.7

- 810.7.-

[ L

,‘.‘h. ~a

)

-

T T il

7-

Rental rate

or user
cost of

capital in
non-coffee

crops

\lklcmo\c\c\U1u|u‘¢-u;u,
Ls »
O RO DO DB

1468550
182.-23
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Table A.4 - Notes on the Data and their Sourbés~

~

Cols.

1

1

\ . ‘ o
Total value of crop output minus the value of coffee output
(in constant prices). Data on the total value of crop output

comes from (1), Table A-1, l945—l969,land €rom A, Berry,
verbally, 1970-1975.

Total value of non-coffee crop output minus the value of inters
mediate 'inputs used in non-coffee crops (in constant prices).

‘Data on_intermediate input values.for 1950-1959 come from (1),

Table A-95b. For the years 1967-1975, the data was obtained.

“from A. Berry, 'verbally. These missing observations (1945-|

1949 and 1960-1966) were calculated by extrapolation using the

ratio Qf valué'added {for the known years) to total output. 3

(1), Table A-2, 1945-1966. For the'years 1967-1974, the pride
of non-coffee crop was calculated from the weighted difference

between total crop prices and coffee prices and spliced on to

the.1945-1966 non-coffee price series. Total crop prices for

the years 1967-1975 were provided by, A. Berry,(verbally.

(1), Table A-153, 1948-1968. The 19$9-1972 observations were
provided by A, Berry,: verbaily.

(4), "Cuadro" 2.6, 1950-1972.,» The 1948-1949 observations were
obtained--by splicing on the appropriate years in column (4).

(1), Table A-95a, 1950-1959. No other observations we;g,available

80 a, proxy was used for the missing years and spliced on' to the .
1950-1959 data. Five proxies were tested and the one with the
highest correlation coefficient with the available 1950-1959 data
was used. This was the price of manufacturing output except °
“coffee threshing " The correlation coefficient was .9192. !

Rental rate or user cost of ‘capital stock of non-coffee crop
cultivators. This’was calculated using the equation: Vt = PI

"(rt + Qt) where PIt is the price of investment in non—coffee crop

capital, r, is the interest fate and Gt is the depriciation rate.’

At the suggestion of A. Eerry, § was assumed constant at .04.
Few observations were available on rt. However, farmers do
obtain a preferred interest rate which from the.data available

~ averages about two percentage points above the Central Bank -

Lo it B SR ABAMEINCS i b bt

rediscount rate. Since a complete series on the rediscount rafe
is available, r_was derived using that series plus two percent-
age points. Thére is no data on the price of investment and, as:

a result, the price of manufacturing output except coffee threshing

was used as a proxy. [This price series was taken from (7), Table
A-105a and A-105b for 1950 to 1972. For 1945 to 1949, the price
of manufacturing yalue added with thesprice of threshed coffee

)
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. "Table A.4 - Notes on the Data and their Sources Cont'd. ‘ .

Cols. \ LT e

- , MY / . <4 - 3
b 7 removed was used. The weiéht given to coffee threshing was ;/ |
. < +2. For the years'1973 and 1974, the same basic technique was , |
g , used but with a lower welght for coffee threshing. P
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TABLE A.S

KEY DATA ON MAJOR NON-COFFEE CRO.PS

~

"AREA DATA

-

.
<

Arable Land Allocated to the'Prindipal Non-Coffee Crops - (Thousands of
Hectares) ) . ( - oo pe

> e

i —_

YEAR  COTTON  RICE ~ CORN  POTATOES  YUCCA  PANELA *  PLATANO

1950 37 133 . 666 74 125 214 256
1951 4 ., 145 738 . 100 124 218 - 261
1952 55 150 903, 10 134 . = .218 266
1953 67 . 153 804 105 127 215 267,
1954 82 175 7 735 - 103 115 . 219 257
1955 84 ° . 188 894 119 111 220 .. 251
\ 1956 69 ° - 190 874 166 110 ' 220 275
1957 . 63 * 190 839 110 109 . 220 D22
1958 77 -~ 196 . 967 - . 101 -* . 113 b 223 286
1959 131 206 908 119 115 221 292
1960 151 . 227 941 119 100 227 303
1961 151 237 885 105 98 231 303
1962 . 176 ® 280 964 129 108 228 298
1963 - 141 . 260 . 930 109 112 252 1 295
- 1964 "150 302 932 98 102 < - 254 275
\ 1965, . 134" 365 984 123 127, ‘246. 281
1966 165 ' 350 . 958 - 117 129 o235 281
1967 175 300 - 970 . . 115 271 313
1968 199 $ 277 944 40 118 278 305
19694y . 236 255 970 8 134 287 347
1970 = 267 229 915 1 148 . 296 333
- "197 " 218 251 865 - 13 > 145 300 312
- 1972 240 276 850 - 128 155 - 300 » 320
a - Y
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TABLE A.6

OUTPUT DATA

[

9

. -265

Outﬁﬁt of the Principal Non-Coffee Crops - (Thousands of Metric Tons) .

CORN POTATOES

.

YEAR  COTTON - RICE. YUCCA .. PANELA PLATANO
1950 21 261 620 360 768 360 _ 943
1951 19 289 845 "+ 550 870, 349 940
1952 32 - 288 929. 600 870 394 960"
1953 51 294 890 610 870 338 987
1954 " 80 o 318, 850 . 650° 870 33 1013
1955 70 “346 G 770 665 674 538 1049
1956 64, 370 790 545 700 550 1091
1957 58 « . 378 746 540 700 7506 1100
1958~ ‘73 411 - 823 " 700 - 700 518 1130
1959 157 456 857 685 ', 720 , 554 "~ 1220
1960 194 431  .865 - 653 741 561 1255
1961 , 197 - 418 757 545 7152 609 1275 -
1962 218 488 795° 811 780~ 653 1292
1963 - 187 459° 782 573 800" .. 699 1309
' 1964 176 , 500- ,968 ~ “ 867 - 820 - 745 D 1345 -
1965 162 — 57 871 " 'y 762 840 790 1384
- 1966 209 542 895 * ( 832, 865 836 1423
1967 ., 950 7900 -, 900 . 836 . 1590
1968 984 1012° :
1969 1006~ 1069 ‘
1970 877 913 . 1200
.1971 819 _ . 823 T 1240 r~”
'1972 : A 806 782 1280 ,
1973 335 1151 739 984.' 1450,
1974 420 - 1540 792 © . 903 * 1320 ‘
1975 401 ¢, 1614 72%k 1320 1927 - .
. R .
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L TABLE A.7
% oo ) A -
- P R..I CE D A‘ TA . N
Average Producer Price of the Principal Non-Coff’e Crops - jPer Metrig
i Ton in Colombian Pesos) )
YEAR COTTON RICE CORN POTATOES * YUCCA PANEL~A PLATANO \
1950 807 350 . 290 337 110 184 128
1951 897 465 280 282 130 205 138
+1952 953 345 205 212 100 233 137
1953 938 400 240 278 107. -~ 2569 138
1954 . 882 470 . 330 - 319 173, . 243 180, ,
: 1955 858 “ 475 300 .. 211 193 217 ¢ 185 0 -
1956 883 485 350 312 " 198 i@w 188
i 1957 1173 615 430 311 " 215 , 221
21 1958 ' 1550 750 '. .. 385 370 200 500 ‘230
; & 1959 1770 770 * 450 304 250 . 460 265
S 1960 1726 883 474 . 550 303 392 224
- 1961 1752 *» 954 . 629 504 378 377 305
§ . v 1962 1844 + 919 526 71291 338 541 368
L s 1963 2236 \ 1046 . 794 730 398 . 933 459
. g T 1964 2567 1347 1040 1054 755 ¢ 1133 672
b 1965 3506 <1703 903 . 612 658 ., 885 668
‘ 1966 3550 "1'884 ", #1104 983 , .. 691 1005 747
. 1967 . 3753 .%1914 1203 876 . 795 854 , 747
¥ . 1968 3830 . 2106 . 1294 822 954 1127
‘1969 - 3880 ° .1978 1392 933 922 1307 /
1970 3929 1850 1490 * 1044 891 1487
- 1971 4687 1930 1696 1042 - 1361 1385 -
“}‘f:,:,y 1972 5114 1882 2170 1446 1466 2254 e
**’a{ " 1973 - , 8808 2514 3329 2047 1318 © 3198 <
;:Qi\‘{m o 1974 -9369 T 3694 . 3364 2215, 2155 ., 3921
k‘g‘k‘*’g '1975. | 10527 . 3913 4103 4042 33[2
| 8 .
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Tables A.5, A.6, A;? - Noées on the Data and tﬂeir,Sourceé‘
: , ) ; L . . |
;.Arga Data - (4), "Cuadro"e¢2.6, 1950-1972. . LA

(Table A,5)

1 )
Output Data .-
(Table A,5)

(Table A.7)

q . ; . ’ .

1, Table A-8, 1950-1967. The 1968-1969 cobservations
for cotton, rice, corn, and potatoes were taken frof -
(2), Table 14-1. :Observations on yucca, panela and
platano for these years were not' available. The 1970~
1975 ohservations on cottonj rice corn, potatoes and
yucca wererprovided by A. Berry, verbally. The 1970-
1975 figures on panela and platano were not available.

- (1), Table A-B, 1950-1967. The 1969 obse;yation on ail

crops comes from (2), Table 35. For the 1969-1975 period,

ffigurea for all crops except platano were provided by

t

~ ° A, Berry, verbally. Lo
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" TABLE A.8

KEY MANUFACTURTING DATA

g
Value of
gross output
factory man-
facturing
in constant
1958 prices

(millions of"

2
Value*~
added
factory man-
facturing
in constant
1958 prices
(millions of

pesos) pesos)
5006 1446
5185 1480
5632 1593
6476 ° 1767
6972 \ 1948
7381 2141
. 8134 2297
© 8492 ;2394
8939 2478
9913 ' 2706
11328 2926
12200 3113
13468 3334
. 13611 3512
) 14547 - _# 3733 _

U lsash S 3924 ]
16085 . 4150
16696 ° 4369
18109 . 4656
18947 5013
20122 5472
21244 5964
23770 6556
25438 7349
27117 7866 -
28109 ' 8189

e~

e o
/At factor cost.

..

. o B
J N Lo T ol i

Price of
manufactur-
ing value
added

(1958 = 100)

63.2
65.4
64.0
65.1

.. 67.3
70.7
74.0
88.2

© 100.0
107.4
120.9
.130.6
146.3
"188.0
200.5
220.8
246.5
255.6
270,7
291.3
326.7
367,.2

" 416.2

518.2
702.1
884.7

N3

268

) Fr%ce of

factory man-

facturing

gross output

Series A Z

(1958 -~ 100) |

55.1
59. 7.
59.8»
61.4
66.6
65.9
72.8
87.3
100.0
98.9
109.6
114.4
120.3

152.8
171.1
186.6
.213.9
236.3 .
253.0._
274.6 N i,
304.1 . «. :
335.1 N
. 383.6
. 472.6
654.5 .
836.5 - o

PSR

]




£ . + > -
" . X
) 269
TABLE A,8 Cont'd. - \ ’
N .
KEY MANUFACTURING DATA .
5 6 7 8 y
. Average
Price of hourly w
factory wage rate : (
manufactur- in factory: Rental Rental
ing gross manufacturing rate or . ' _rate or : .
output including user cost _user cost .
Series B fringe’ of capital ' ° of capital :
. (1958 = 100) |, benefits Series A Series B
+51.3 0.58 2.4 4.0 .
55.8 0.62 3.5 5.2~
57.3 . - 0.63 3.7 5.5
58.6 0.68 3.9 5.8 ;
64.7 - 0.73: 3.9 | 5.8
63.2 - 0.81 4.1 6.2 .
71.6 ° 0.92 4.5 6.7. . s ‘
. 85.:4 1,26 6.9 10.2
100.0' 1.46 > 10.3 15.3
105.2 1.62 ) 10.9 . 17.3
106.1 1.89 ©11.2 17.8
110.7 . »+ 2,21 11.4 19.1 -
116.1 2.60 11.9 19.9
146.6 3.70 7 "20.0 25.4
165.3 4.24 g 20.8 27.6
/179.2. 4.75° T 24,1 33.9 i
204.2 . 5.52 30.9 47.5
224.0, 6.18 34.3 52.6
~ 241.6 . 6.81 40.3 57.6 '~ -
262.8 - 7.58 42.1 51.2 . ’\\/
© 2944 8.93 ' 69.9 55.6 \
.320.4 10.09 79.2 82.1 . '
© 368.7 ' 10.99 87.7 98.4 *
454.2 ) 12.60 - 101.2 143.6,
T 629.1 14.98 150.9 173.3*
804.0 18.59 190.2
. . ’ L]
: - - i
. N P
S L . ' f
J
! ‘ " , o ” - ‘s
% . e ‘
. S P . ‘_\“ B
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Year

51
52
53

54 -
.o 35

36

«57

58

60
6l
62

63 °

64
65
- 66
67
68
69
70
71
12
.13
14
75

“

TABLE A.8 Cont'd.

KEY MANUFACTURING DATA

9 <10 11

Price of Pricde of Price of

1 inputs all inputs agricultural
used by used by ,. inputs used
factory . factory by ‘factory
manufacturing manufacturing manufactur-
Series A Series B ing ‘!

- (1958 = 100) - (1958 = 100)- (1958 = 100)

12
Price of
other inputs
used by ]
factory manu-
facturing
Series A
(1958 = 100)

46.1 S 51.0
'53.3 47.6 57.2. -

53.4 . $8.4 g 58.0
53.5 . 49.2 ~62.6
56.7 . 53.2 75.1
: 56.0 . , © 52.9 71,3
- 63,0 . 56.1 . 79.9
©, 8l.4 79.0 93.0
100.0 - 100.0 ¢ 100.0
100.7 - 103.6 104.3
105.9 101.2 - 111.3
108.1 103.6 120.5
115.3 ' 108.1 . 124.0
138.0 131.4 . 152.2
154.2 148.4 191.9
165.5 158.1 , 203.9
187.2  , 177.0 , 231.9
! 203.1 ) 191.9 247,71
218.8 - 208.5 266.0
225.5 226.9 288.0
265.6 259.3 © 316.9
284.1 . 272.8 352.1
318.5 . 308.4 413.2
. 390.5 . 378.1 : 544.9
545.5 . 528.2 : 671.8
701.5 679.3 815.7

. . 7 1

’

"45.3
52.6
52.6.
51.9 -
53.4
53.8
60.0
. 79.3
~100.0
-~ 100.1
" 104.9
105.8 -
113.8
135.5
147.5
158.7
179.3
195.2
210.5
214.8
256.6
272.1
301.8
363.8
527.4
'686.5

-
ir
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- ‘ TABLE A.8 Cont'd. B
"KEY ~M‘A\§\U FACTURING DATA ’ N
13 ~ 15 16 ; :
P Sor
Price _o,f\\ ° Estimates c
... other inputs- of factory h
. ugsed by ‘ Estimates manufactur- %
, factory:, | | N of factory ing labour
-, manufacturing employment force'
) " Series B . (thousands (thousands -
Year (1958 = 100) . of bodies) of bodies) |
¥ ) - l M
50. . . 39,5 180.0 460.0 :
51 45.9 185.5 474.7
52 . 46.8 \ 192.2 488.9
53 ‘ 46.9 199.1 503.6 .
" 54 L 49.4 208.7° T -518.7
55 49,7 534.3 . . |
-~ 586 51.9 . - .550.3 ‘
57 - 76.5 564.1 ,
' 58 100.0 578.2" . £
59 103.5 . 592.6 :
60 - - 99.4 o 607.4
61 , 100.6 "622.6 N
62 105.3. . 638.2 .
63 . 127.8 . 654.1\\\\\
64 *140.7 ~ 669.1 o]
65 150.0 - 699.2 b -
66 - 167.3 731.4
67 182.0 765.7
68- - 19B8.4 802.5
69 . 216.1 841.0
70 " 249.2 885.0
71 258.8 929.%
.72 289.9 .. . 975.8
73 . 349.2 - \ 1024.6
. 74 T 497,30 N 1075.8
R 75 646.0 1129.6
- . .
#
/ ' .
_Q . -~ . .« .
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TABLE A.8 Cort'd.
KEY MANUFACTURING DATA
. ’ . N . L.
17 : 18 19 - 20
Estimates .
of cottage )
shop em~ ) Estimates
ployment ' ) of cottage ;
« and ugem- ] Estimated . shop em- ' :
ployment Estimated  unemployed .= ployment ' i
) (thousands unemploy- (thousands- (thousands s e
Year N of bodies)' ° ment rate of bodies) . of bodies) ]
by . N (J
\ Eo 280.0 6.0 27.6 . 252.4°,. " b
Ll 289.2 6.0 28.5 260.7 e ®
.52 . 296.7 6.0 29.3 © 267.4 - .
53 304.5 6.0 30.2 2743 \
54 310.0 6.0 31.1 ‘278, . } i '
55 315.5 5.0 - . 26.7 288.8 ’
56 320.9 5.0 T 27.5 293.4 ) . . |
57 - 324.1 5.0 . v 28.2 295.9 '
.58, 329.8 6.0 34,7 295.1
59 . 335.3 6.0 35.6 299.7 , ' :
60 340.5 . 7.0, 42.5 298.0 ° .
61 ‘ 45,6 7.0 43.6 + 302.0 ‘ )
62 350.7" 8.0 51.1 " 299.6 ,
63 " 355.8 9.0 58.9 296.9 7
64 ' 359.1 8.0 , 53.5 " 305.6 e
65 381,2 9.0 '62.9 318.3
66 406.4 11.0 - 80.5 ‘ . 325.9 °
67 429.0 14.0 107.2 321.8
68 453.7 12.0 '96.3 | © 357.4.
69 479.6 10.0 84.1 395.5
70 . 505.0 10.0 88.5 - 416.5. N
71 567.5 12.0 111.5 456.0 . \\\
72 585.5° 12.0 117.1 438.4 . d
73 '554.2 12.0 123.0 ; 431.2
% ' 5853 ' 13.0 . 139.8 © 445.5
"75 . 626.8& 14,0 .158.1 468,7 N
—_ |
£ \ \
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Table A.8 ~ Notes on the Data and theif Sources’

Cols.

X

2

-

Y

“a

Lo~

. (1), Table A-10; (2), Table 26 and (8), various selected volumes,

’ © -

~Total manufacturing value added minus manufacturing value added
.generated in theé traditional sector. Total manufacturing value
‘added 1s taken -directly from the national aceounts. Traditional
manufacturing value add is available in (7), Table A-8, for
‘1950-1959 and in (2), Tabde 6-1, for 1960, 1967 and 1968. The
ratio of factory value added to total manufacturing value added |
was then regressed on time for the years in which data was
available. A strongly significant coefficient was estimated
allowing acceptable extrapolation.for .the missing years. The
ratio rose from .7553 in 1950 to -.8704 in 1975:

B 'l ¥

-

From the National Accounts of Colombia (implicit deflator).
o .

2 (7), Tableb A-105a and A-105b,. 19530-1972. Calculated as, a

* to the.ratio of each to total output for each yea
weights for coffee threshing declined from .175 in
1972. The observations for 1973-1975 were taken from colvgn (3)
and splicedgon to this series. -

As in column (4) but unweighted as to coffee threshing and ogher
input. Lo

Wage rate data come, from (9), Tables A-10, B-4, and B-6, 1950-1969,
and from (5), 1970-1975. Data on fringe®'benefits were taken from.
(9), Table B-1, 1955-1968, and then extrapolated for this missing
year with the adﬁice of A. Berry.

Defined as the price of manufacturing investment times the interest
rate plus the rate of depteciation. The price deflator for manufac-
turing investment was taken from (7), Tables A-10a and A-32, 1950-
1970. For the years 1971-1975, the price of gross domestic fixed
investment was used and spliced on to the 1950-1970- series. "The °

- interest rate was taken from (10). The rediscount rate 'of the
Central Bank was used on the assumption that all interest rates

- tend to move together. The rate of depreciation was taken from
(7), Table A-186. '

As in (7) except that the interest rate used was the nominal' return
.on equity investment in manufacturing. A substantial proportion of
new investment in Colombian manufacturing is financed through the
issue of new equity

(1), Tables A-106a and A-106b, 1950-1972. This column was calculat-
ed as a weighted average of the price of inputs used by coffee
threshing and the price of inputs used by other factory manufactur-

A
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?able A,8 - Notes on the Data and their Sources Cont'd.
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Cols. . ' o ° " L ., @Cg'&,.

9 ' ing, with the same weights as used in column®(4). As a proxy .
for the price of inputs used by coffee threshing, the producer
price of coffee. (Table A.2, Col. 5) was employed. The prices. of.
intermediate inputs for-1973-1975 were calculated as a“weighted
difference between the price of grass output and the price 6{\ ‘
value added and spliced thereon N .

¢

" 10 As in column (9) but unweighted 'as to coffee threshing end other

output. ' L

11 Taken directlyﬂfrom Table A.1, column (5). ' ’

12 The weighted dffference between coluéé§%9) and column (11) The.-

' _ratio of agricultural intermediate inputs to total inputs was
about 0.45.

13 “ The weighted difference between column (10) and column (11).

14 (7), Tables A-184 and A—186 1950-1975. Fbr the years 1971-1975,

capital stock was calculated using data.on manufacturing invest-
ment (in constant prices) and ‘the rate of depreciation used to

calculate the rental rate on cap tal. sismetf
. Q v °

15 {7), Table A-183, 1951-1970 and 19Y4. (8), 1971-1973-and 1975.

. -The 1950, observation is a guestima . '

16 (7), Table A-183, 195i—1970. The 4971-1975 data'were provided
by<A. Berry, verbally. c : b

17" ‘Column (16) - colummn (15). °
18 °  For the years 1963 to 1970, the data is based on estimates

contained in (11), (12)°and (7). No data on rates of unemployment
‘for other years is available in publikhed form. The rates shown
in column (18) are the best estimates that A. Berry eould come up

*. with and which he provided verbally.
» e
19 Column (16) times-column (18)g« ‘ : \
200 ° 'Column (17) minus column (19). £ i
\ < » . P ‘/\“
» - .






