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AROTRACT

i e i S sl st o

The probleos of unemployment in Colombia is very important
for a varlety of reasons. A large portion of it can be identified
as technological unemployment {(defined in section I F). This kind
of uneuployment is related to the technological dualism, which
exists in the econouy; i.e. the economy has become divided into

a traditional sector and a mocern sector, and each of these

- I O v oy g ~ .4 T, " P
sectors has a differont producticn funcition, Technelogical

bt 1

unemployment arises from technolegical and reéource regtraints
in both sectors, and due to the current composition of effective
demand.,

The traditional sector uses a technology which is relatively
labor-intensive, and depends hoavily on simnle tools produced
ﬂnmnmtﬁrnl}y: In Cnhtrﬂst: the modern SeCLOor uses Lnporeeu
production processes which are relatively capital-intensive and.
with a limited degree of flexibility in the substitution of labor
for capital. But, labor is abundant, and capital scarce, in
Colombia. Yet, Colombia's consumers seem to prefer a product-mix
with a high proportion of goods produced by the modern sector
(sophisticated goods) and a relatively low proportion of goods
produced by the traditional sector {simple goods)., In providing
this product-mix the economy can not reach full employment of
labor., The result is technological unemployment,

Technological restraints within the modern sector are not
nedeséarily a result of the inavailability of efficient less
capital-intensive techniques. Rather, at least part of the

limitations scem to result firom the belief that the production




processes of highly developed countries are the best, and
partly because of entrepeneurs!’ previous- commitments (patents,
parent firm policies, tied loans, etc.).

On the other hand, a lack of search for labor-intensive
technologies may be a result of high wage-interest rate ratios,
because of strongly unionized labor and artificially low interest
rates to the modern sector. This ratio may not differ significantly
from factor price ratio existing in developed countries for which
the technology was originally designed and, thus, to invest in
more information may not be profitable, Furthermore, the adaptation
of equipment once it is bought, ié discouraged by the artificially
high wage-interest rate ratio,

The trend is towards increasing technological unemployment.,
The rate of mechanization of the traditional sector is near zern.
In contrast, the rate of mechanization (percentage increase in
horsepower per person employed) of the modern sector is high,
Therefore, the two production functions are diverging further in
terms of capital-labor ratios. The production functions are also
facing changing factor endowments with the high rate of growfh
of the labor force., And, "sophisticated" goods are becoming more
important in the structure of demand while "simple' goods are
becoming less important in percentage terms, Therefore, the chances
of higher and higher levels of unemployment are increasing due to
the changing product mix, Empirically, too, unemployment has been
increasing rapidly in recent years,

The ILO Mission of 19?0 proposed a program of full employment

which, 1if impiemenfed, would alter these trends. However, dualism
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would still continue to remain even by the end of the vrogres in
1985 and the number of peovle in the traditional sector is likely
to increase,
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from the point of view of its association with technological |
unemplovment. A broader analysis of duslism in the Colombian
econony shouid, however, take into consideration the welfare

implications of dualism.




TECINOLOGICAL, DUALISH MD UNEMPLOYMINT IN COLOMBIA

I, INTRODUCTION

L. THE PRODLEM

FRAWHIE AP

-

Colombia's gross domesztic product (GDY) groew at a rate of
about 5% per year during the last decade and ac Deli pEI yoar
uring the pericd L0CL-70, stéver, this growih in GDP has not
resulted in the full absorption of additions to fhe active labor
force., Rather, total unemployment and underemgleoyment have been
increasing, The total shortage of work opportunities was very nign

in 1970.

In 1970, a task force crganized by the Internationzl Labor
Oftice 11.0) studred this rraniem ot unemnlovmont cormnrenmnalve Ly,
Some of its recommendations (41) became government policy in the
rew develovment nlan for 1970-73 (16),

The problem of unemployment is multidimensional and its
nature, complex: There are different kinds of Open and dissuiscd
unemployment and underemployment and there are different interrelated
causes and consequences, This paper only attempts to examine the
problem of technological unemployment1 in Colombia within the

framework of a dualistic economy with the obiective of shedding

some more light on the nature of the general problem of unemployment,

lSee definition in section I F




B. A FRAMEWORK FOR DIAGNOSING THE UNEMPLOYMENT PROBLEM,

The concept of a dual economy was originally developed by
Lewis (435. He develcped a model consisting of one capitalistic
(urban) sector and one subsistence (rural) sector.

Eckaus (23) in his "factor proportions" problem, developed
several theoretic models. Some of his models illustrate how real
limitations in the technological choices available (or technological
restraints) are a major source of labor employment problem in
underdeveloped countries. Drawing on these models, this paper uses
as framework his two-sectof-two-product-model (23; p. 557). He
assumes that the production function for good Xl consists of only
two alternative processes. Both processes require relatively high
capital-labor ratios., The production function for good X2 rermits
the flexible substitution of factors of production., However, this
flexibility is limited to an area of relatively low capital-labor
ratios,

Given the factor endowments, and the two production functions,
it is possible to estimate all the production possibilities, Using
geometric techniques FEckaus found that even under the assumptions
of perfect competition and profit maximization some extreme
maximum output combinationsl could not reach full employment of
one or the other factor of production because of the technological

restraints, Clearly, if capital is scarce and labor abundant, the

1See definition in section I F




R AR R

T TN e e b

i)

production of a combination such as the maximum cresible of Xl

and none of X, could not result in the full empiovient of labor,
because in the production of Xl only capital~inte sive precesses
are possible. Thus, if the community demanded anv of such
combinations with hign proportion of Xl technelorical unemployment
would axdlss,

It follews that any economic nolicy which feoa*ers an increase
in total demand would not stimulate additional output but rather
would create inflationery pressures, Cutrut could only be increassd
by using additional (perhaps borrowed) units of the factor wvhich is
in short suvply.

On the cthier hand, if there are factor rrize diztortinng,

Flhomm b le o et e e R CIR LI SN T A D S R N R T L NP PRSP [T
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within this model "imperfections in factor markets have several
undesirable effects, They reduce the amount of goods available

and create a wider range of combinations of goods over which labor
may become unemployed, depending on the structure of final demang"
(23).

The theory of technological dualism incorporates the above
problems of factor proportions. Higgins (38) and Hagen (35), among
others, have emphasized the concept of technological dualism in
understanding the problem of unemployment., With some small
modifications the theory of technological dualism is presented

in the following paragraphs,




Dualism is associated with technological unemployment. In
this situation "productive employment opportunities are limited,
not because of lack of effective demand, but because of resource
and technological restraints in the two sectors" (46). The economy
is consldered to be divided into a modern gector and a fraditional
sector., The modern sector is made up of large scale firms with a
oligopolistic and/or monopolistic structure, facing unionized
labor, and using few and relatively capital-intensive production
procesces, The traditional sector is made up of highly competitive
small family firms using traditional labor-intensive procesges,
The modern sector is mainly urban, The traditional sector is partly
urban, but mainly rural,

The adoption of modern toshnalogy through imports and/or
foreign investment is an important factor in the formation of the
modern sector, It has grown fast in terms of the volume and value
of investment and output (coupled with a growing effective demand) ,
but has created few additional Jobs as a result of the imported
capital intensive'technology. Labor becomes a surplus factor. The
non~-dynamic traditional sector becomes the only alternative for
the excess labor, The continued absorption of labor by this sector
at declining rates of real income and low levels of investment and
growth, results in high level of underemployment within the
traditional sector. All these factors contribute to a severe problem

of unemployment in the economy as a whole,




Assuming a given factor endowment, three factors which
contribute to the unemvlovment nroblem can he sevarated., First,
the technological restraints of the production functions; second,
the composition of demand, and third, factor and product price
distortions,

The first and the second can resglt in technological
unemployment, The third, can aggravate the unemployment problem

in a dual econony,

C. THE OBJECTIVES OF THIS PAPER,

e

The main obiective of this paper is to examine the problenm
of technolrricnl unamrlovment in Colombia in the rscent past, with

e B B R S T U e LAYE AR A o IR Y
M N ) ! - R ol .

Although the relationships betwéen employment, the product
mix and income distribution are not the central tonic of this
paper, its importance in relation to the specific objectives of
this paper will be highlighted,

Moreover, the supply side of the problem in terms of the
growth of the labor force, education and training, will not be
eXamined in this paper for reasons of simplicity despite their
importance in issues connected with unemplovicent, Furthermore,
factor endowments will be taken asg given,

The specific objectives are:

(1) To examine the existence of technological dualism in

the economy and its technological restraints,

(2) To analyze tho factors taken inie azcount by entrovoneurs

when choosing between labor intensive and capital intensive

Lechniaues,

b




(3) To examine the rates of labor absorption by sectors

(modern and traditional) and the output-mix trend,

D, METHODOLOGY AND INFORMATION SOURCES,

This paper does not have the objective of empirically
testlng hypotheses related with the obgectives. Therefore, nd
attempt is made to design a field survey, or a mathematical model,
or to make an empirical test of the technological dualism theory,
Rather, the attempt is to examine available data and previous
studies related to unemployment within the framework of the theory
of economic dualism using secondary information sources,

The analysis consists of the selection and methodical
presentation of the relevant information in relation to the general
and specific objectives. The data are given mainly in an aggregate
form and are selected from various national and international
sources, The data are then compared and contrasted and general

conclusions drawn,

E. ORGANIZATION OF THE REPORT,

Chapter II is a very brief review of the main characteristics
of the Colombian ecenomy,.. It also attempts to define the modern
and traditional sectors of the econonmy,

Chapter IIT discusses the implications of selecting labor
intensive, in contrast to capital intensive, techniques on growth
and unemployment, Data available on the techniques used in the

modern and in the traditional sectors will also be examined

L, L



critically, It tries to identify the existence of two different
production functions.and analyze the factors taken into account
by entrepeneurs in the selection of techniques, both theoretical.
and applied, in Colombia. Finally, it examines the trends on the
product mix and the rates of mechanizétion. From the existence of
two production functions and the trends in the composition of
output, it will be argued that "technological unemployment" does,
in fact, exist,

Chapter IV examines the available figures on unemployment
and underemployment labor absorption rates, the rates of labor
productivity, and the rates of output growth by sectors, Finally,
labor migration between sectors and the ILO full employment program
will b= dizcussed;

Chapter V contains general conclusions and economic implications

for purposes of policy formulation,

F. DEFINITION OF SOME OF THE CONCEPTS USED.

Technological Dualism: When two different production functions
exist in the economv one for the advanced sector and the other
for the traditional sector, there is said to be technological
dualism,

Sociolegical Dualism: "Is the clashing of an imported
social system with an indigenous social system of another style ,,.
is a form of disintegration, which came into existence with the
appearance of capitalism in pre-capitalistic countries" (46),

Economically Active Population: It comprises people 12 years

or older who work in a Job, a family-aid receiving no payment but




working at least 19 hours a week and the unemployed who are
actively looking for a job. It is synonymous with "labor force',.

Lecnouicaily Thao tive Topuiaiion: This oofors Lo ke Powasation
12 years or older who are students, housewives, the retired, the
disabled, the elderly and so on.

Open Unemployment: It refers to that percent of the
econotically aclive population leoshing fer a jch.

Underemployment: Persons working less than 32 hours per
week who are secking adéitional work, or would de so if
opportunities were available.

DMisguised Unemployment: Refers to persons without work that

voula seck vori if the level of unemployment were lover. In other

WOrdE, con: o sounn considorad $o o he ouv of the tapar force would
beceme part of the labor force if unenployment were lower,

Technological Unemployment: Is the "redundant labor arising
from resource and technoleogical restraints and the structure of
demand' (23),

Labor-Intensive Yechuology: It is a Lesuaodogy of production
that permits the combination of relatively large amounts of labor
with relatively small amounts of capital, or pérmits the use of
relatively large amounts of labor in relation to outpnt,

Capital-Intensive Technology: "It is a technology of
production which permits the combination of relatively large

amounts of capital equipment in relation to labor (high capital

labor ratio), or in relaticn to the output produced (high capital




output ratio),t

Maximum Output Combinations: It refers to the maximum
product that is nossible for different combinations of two
goods. These are poinits on the production possibility frontier
or transformation curve, The transformation curve represents

. 4 - SEPUR S ST ., FESPPPRRRE 2 T I o > - ~ 3wy
the limid Lo tho socmibilass .o oo praducing two geods siven
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their production “unctions and the factor endowments,

Modern Sector Firm: It is a private or public enterprise
which has, on the average, ten or more workers. Furthermore,
there are Yemnloyer-cmployes relationships including contractual

arrangemenic in regerd to work time and rates of payment' (71).

R o~ 1 LI A T PO - s 4 .. -
S . -7 | T4 rooen 4 LA 1 ~ al i .
Troditionnd Jector Tirm: T4 ig asually a wrivate entorrrise
R [ S E T T A L e e e L Fodomt e 2 s
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which vrovides self employnent, family member employment and
employment for friends and neighbors mainly throush work sharing,

The firm uses traditional labor intensive technology,

"Simple" Goods: Goods produced iocally using a high percentage

of local raw materials and local equiprent and are consumed by
the mass of the people,

"Sophisticated" Goods: Those goods involving elaborate
production technigues that require special skills and the use
of mbdern equipment in their production. Their use requires

comparatively little human effort, i.,e., electrical appliances,

lIn this paper the capital labor ratio definltion is adopted.

al

“See a similar definiticn in {7L) page 29,
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private cars, highly elaborated (precooked, frowca) foods,
"luzury" homes, etc,

Atomistic Comrpetition: Conditions prevailing in a market
where there are a large number of small firms; there is no product

differentiation 2nd no restriction to enter or leave the market.

Olipoewcly: L trpe of morke structurs in whiech o amall number
of firms suwply the major vortion of an industry's output,
Monopoly: A market structure with only one seller of a

particular product.

G. ABBREVIATIONS OF INSTITUTIONS.

INCORA: Colombian Institute of Agrarian Reforn,

IDTHA: Governmoental Farketing Inttiiuto,

1Ca: Columbian Iusitituie fus sglicuitulal Nevvaatlh Ddicablon
and Fxtension,

DANE: Colombian Statistical Institute (sampling and census).

CAJA AGRARIA: Government bank oriented to serve small and
middle~sized farmers.

PIMUR: Rural Urban Marketing Program, It is a food narketing
research project by Michigan State University in co-operation
with Colombian agencies in the Cauea Valley.

11.0: International Labor Office.

LAFTA: Latin~American Free Trade Association,

CIE: Center for Research in Economics, University of intioquia.

CEDE: Center for Studies in Economic Development, University
of Los Andes,

PREALC: Regional [Maploywent Prosram for Latin Americr.




IT. THE STRICTORE OF THRE 00T, OMBTAN FCONOMY

Ao GENERAL RCOMOMIC CHARALCTURRTSTIOS,

Colombia is located in the northwest corner of South “Americs,

close. to uhe Panama Canal, Its population was approximately 21
million in 1970 ard its crude population growth rate remained
steady at about 3.2% annually during the period 1960~1970, The
average ponulaticn density during ¢,6h was 39 inhabitants ner
square mile, fow ', large arcas are alnost uninhabited; the

1 with less than one inhabitant per sguare mile,

far southeast,
and the near-cas e and Choco in the northwest with 1 to 11
inhabitants per square mile., It was estimated in 1969 that 69%

of the land wes in forest, non-agricultural and unused. Colembia

pa
: B E e L s o ] p— a o A . -
13 Jour nuo o SR LGy Taouznnd squsre ooils L5 An owitoent, T e
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such that Colombia now has a predominantly urban population (56%

in 1970); thcore are cighteen cities wilh more than one nundred
thousand inhabitants four of whichi are referred to as major
cities. The porulation nf Bogotz, Colombis'z ocsniis L, was about
2.4 millien in 1970,

Agriculture (including live~stock) is the major contributor

ta the Gross Domestic Product (GDP) (ses Tobloe II-1). However, i

T

is declining in importance, But, it continues to provide the largest

number of jobs, It also continues to hold a large share of expor

1 .

Amazonas, Vichada and Vaupes

2Putumayo, Caqueta, Meta and Arauca

“ibout e zape sive as Califurnia and Pexas combined

“Bogota, Medellin, Cali and Barranquilla
11

ts.
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Manufacturing is the second most important sector in terms of
contribution to GDP (see Table II-1) and this proportion is

rising; it is relétively iess iﬁportant in terms of employment,

TABLE II-1, Gross Domestic Product (GDP) and the Economically
Active Population by Economic Sectors - 1970

===.-"=—_-.""=='..."=—".."'.-"—':::::__:::__n_'::=--==“_‘=.._===-..“‘......_=.__.—...._=—-.._....-—.._--_...-.o—--

Grosstutput Emplgyment
0 70

Agriculture 28,3 50.4
Handicraft 2.8 6.4
Personal services 6.6 7¢3
Commerce 12.3 749
Construction 3.9 S.4

53.9 77l
Mining 3.6 l.4
Modern manufacturing 20.0 6.1
Public ntilitine 1.5 2
Transport 77 %l
Banking 3.2 1.8
Other services 10.2 9.3

46,1 22.6

TOTAL 100.0 100,0

Source: Estimated from the National Accounts of the Departamento
de Planeacion Nacional, '
The average annual per capita income during 1969 was US$ 296,
Per capita GDP has increased at an average annual rate of 1.1
percent from 1961 to 1967,
"The economic role of the country's public sector had grown
significantly ... This sector was important as developer, owner,
and operator of all major public services: telecommunications,

irrigation, power, water and sewers, railways, highWays, vorts
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and airports" (75), However, the government continues its clear
preference for an economy dominated by private capital of any

origin,

B. DUALISM IN THE ECONCMY,

l. The modern and the traditional sectors,

Although, the data available is of an aggregate nature it
is possible to differentiate the economy into two sectors the
modern and the traditional, The criterion used in such a division
is the level of productivity per economically active person. The
modern sector has relatively high levels of labor productivity;
the traditional sector has relatively low levels of labor
productivity. It is assumed that sectors using modern technology
alsu maintain nigh labor proauctivity levels, Likewise, sectors
using traditional technology would have low levels of labor
productivity,

A measure of labor productivity is the average value added
per economically active person for each sector, Following this
criterion, mining, transportaticn and communications, ranufacturing,
government services, utilities, and finance, have a higher value
added per economically active person than the average for the whole
econony, Therefore, these areas of economic activity are identified
as the modern sector, Agriculture, commerce, personal services,
craft industry and construction are sub-sectors mostly made up of
traditional firms with lowllabor productivity,

A similar classification can be made using Thorbeck's

distribution-of—income-per-sector-per-person criterion (69),
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~
Sub-sectors with lower than average per capits incomes form
the traditional sector; those with higher than average incomes
per person constitute the modern sector, Accordingly, the
traditionzl sector accounted for %5% of disposable income and
79% of the populstion, while for the modern sector it was 65%
of disposable income and 21% of the population, all during 1966,
Pisposavie incoos per economically active person in bthe wodern
sector was seven times more than in the traditional sector (see
Table II"'?_) -
TABLE II-2, Disvnsable Income per Moonomically Active Person
Tiomomic fSectors dn 1955
. Pesos per perscn Percent of
Sector = - 3 1t
ect ,000 ¥s population
A, TRADITTIONATL, 1. 43 79,0
1. Agriculture 1.29 L5, 8
2. Personal services 1.05 14,1
S« Craft industry 1,27 7ol
L, Conmmerce 2.19 8.2
5. Construction 3.C5 L,3
B, MODERN SECTOR : 10,1 21,0
6. Mining 3.17 1.4
7. Transportation and ba31 ;
communications ’ 347
8. HModern ranufacturing Lebb De5
9. Government services 5435 Lol
10, Finance 8.58 1.1
11, Utilities G.86 el
12, Top 5% of all sectors 25,70 5.0 :
C, TOTAL 5.25 100.0 ;
~
sourcer Adavted from Thorbecke (69), :
i
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In the fraditional gector there aro apne o

Thorbecit's (63) data vermits an arbitrary seraration of

"modern® firms fron the traditional secc
are classificd #s the “top 5% of ail sc

this classification gives a better anpn

traditional" angd nodern szectors, The ac
firms from certsin traditional sub-zeot
has not, therefore, been attempted, So

sector would include some modern firme

of a "pure traditional sectorm,
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manufacturing, commerce, catering and p
skill~intensive - banking, insurancg pu
sexrvices" (41). Thus, the traditional s
agriculture and
This permits us to qualify the sector a
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(plus the top 5% of agriculture and the
skill-intengive and/or capital-intensiv
as human capital,
as being capltal-intensive,

skill intensive -~ mining,
and transport. Beia: neitiner
coustruction, hnadicraft,
ersonal services, Gamma:
blic administration, other

actor would include

the Beta sector (less the top 5% of each sector).

s neither capital, nor

tensive) followiry: the ILO
e Alpha and Gamma sectors
Beta sector), ang is

C. If siddlls arc considerca

then the modern sector may be only referred to




2. Market structure within ench sector,

In this vaver market etrcuture is used as an indicator of
competitive performance. Merket structureis defined as "those
characteristics o7 the organizetion of a market which séems to
influence stratecically the nature of competition and pricing
within the marke: (8). Tac market structure variables used in
the following poragraphs are the numoer, reiative and absolute
size of the firms within each industry, and the conditions of
entry and exit.

The modern sector of the econony hae an oligopolistic or

monopclistic siruvcture, The data available in this respoct is

E L D PR, PR T , PR T
malnly o5 o0 ituring, UOue comvany dominates the fsbaceo
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the beer industry, three financial groups control the cement industry;

Three companies consune 8475 0f all raw cotion produced. and arc
entering the synthetic fiber field, One company cominates aviation,
and one has favored position in maritine tryngport; Twe compantes
supply all the domestically produced steel,.," (14), Three retail
distributors served the market of refined oil (motor gasoline,
fuel oil, diesel cil, kerosene and others), Fsso (Standard 011

of New Jersey) 60%, Codi~-Mobil 23%, and Texaco 17%. Despite the
existence of some 3,000 food processingestablishments, a few large
companies produce the bulk of canned and packaged foods found in
the large supermarkets servicing the higher income areas, Entry
and exit are limited due to monopolistic practices and government

rules and policies,
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In contrast, the industries in the traditicnal nector are
made up of many small firms, mcest of them family firms, In

. et . i L
agriculture [NCORA estimated a total of 1.8 milllou farms

.81% of these farms were less than 10 hectares in extent (40),
Thus, the structure of traditional agriculture ic atomistic
comnetition,

A similar situation is found in gomnerce other than in the
modern commerce sub-sector., For many products, especially fruits
and vegetables, and especially at the retail level, there are
many competitors, "In looking at the urban food distribution

system which services Cali, one is struck by the resemblance to

pure comoetition nodésl, The siructure is one of atomistic

3

apetition wifth carnewally anav antry and eXLit 10D The Lldalec
number of small-scale retail and wholesale units" (53%),

The relatively high percent of people in craft industrv and

personal services (see Table II-2), and their individﬁél, family,

or artisanal bvasis of organization, permiﬁs us to believe that a
form of “atomistic competition®, with easy entry and exit, prevails,
In sum, the traditionsal sector may be considered to be an

atomistically competitive market structure., This market structure

may not be applicable for the construction sub-sector.

C., THE FOREIGN SECTOR.,

This section gives one explanation of how a modern sector

has developed in the Colombian econonmy,

lExcluding Choco, Guajira, Arauca, Vichada, Guainia, Amazonas
and Putumavo,
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Colombia's exnorts were about G’ of its GDP during 1970,
Coffee continued to be the most important export, but its
inportance is decreasing.l kzcept petroleum and fuel-oil (10%
of exports) exporis have relatively high labor-content (coffee,
cotton, banana, sugar and textiles). According to the projections
of the development plan for 1970-73 (16), coffee exports are
cxpectad to imercass at a rabe of about 2.5%. Petroleum exports
would fall at a rate of about 7.5%., Minor exports are expected
to increase at a rate of 2% after 1971, It is anticipated that
services would increase significantly. These grcwth rates are
based on reachirs a target of a 7,5% rate of growth of the GDP
and this 1. svioited fo reduce {a) owan unemploynant by 2% (from

K. Lo in 1050 +n F\'_E!'CV:- hyr 7O A ('h) opan vramrl Avmemd 3 b

e ki ———

urban sector from 11 to 8,5% by 1973, Export production is likely

c

i
ot}

to provide mare jobs not only b use of its anticipated growin

rate but also because its composition seems to tend towards products

with high labor content,

The major clients for thece exports are the US and Weet
Germany. The share of the US has been decreasing slightly. (See
Table 11-3),

Foreign exchange receipts from exrorts, forelgn aid and
foreign investment have been used mainly to import capital and

intermediate goods for the "industrialization" of the modern

1Coffee exports contributed 71% of total exvorts during

1980 but 62% by 1970,
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sector, The major suppliers of imported geods are hishly
developed countries; the US, West Germany and the United
Kingdom, These three countriecs were the source of about 55%
of all imports during 1570, Colombis has a deflcit trade
balance with these countries, The highest trade deficit is

with the US (around % 140 million in 1970),

TABLE II-3, Major Buyers of Colombia's Sxports: (Percent)

:::::::::n:::=x=::::==:::=::::=::ﬂ::::::::...:::’:.4..._::........._........,........._...

Year

Country 1964 1966 1970
The US ) 5!4--1 l§3¢6 38-0
Yieast Germany l?.? 15,6 15-§
ISIXBWT:'",L te 5 7 - 8) 7 1
::G '\J;A\-'J. :.r..u.l.l:uD ;I; ‘"{'0; ;.’/
spain Del DaU Do
Other 18.7 25,7 _28.2

TOTAL 100.0 100.0 1.00.0

Source: Revistas del Banco de la Republica, Bogota, Colombia,

This deficit indicates a major preference for imports from
highly developed countries, especially the US (see Table II-4),
Imports of consumers goods are relatively low as a result of
restrictions rather than a lack of effective demand. The conitrol
of imports is an important part of the implementation of the
government's policy of import substitution, Consumer goods accounted
for about 10% of all registered imports, If tourism and unrecorded
impdrts are reckoned, imports of consumers goods would be about
20% of total imvorts, This leaves about 80% for the-import of

capital and intermediate goods,
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tountry 1964 1950 1970
ThO ?:'.'; j—'r8 » lr ‘{{—8 ¢ :" L}? [ 8
Vest Gernany 966 11,1 Ge5
Japan 3.7 B he?
Spain 2ot L, el
Uniteo Hingdom 59 Be i 4,0
Other: 207 Tl Dl

[
o
(]

TOTAL .0 100,0 100.0

Source: Calculated from data in Revistas del Banco de la
Republica,
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processes of the modern sector, From Colombiats input-output (63)
it is poesible to glean out the distribution of imoorts of capital
and intermediate goods between the two secctors, (See Table I1~5).
Approximately 9455 of all imports of capital and intcrmediate goods
serve the development of the modern sector, easpecially manufacturing,
Since manufacturing is the biggest absorber of imported
producers goods, it would be well to review how impoertant imports
are in the total value added, For manufacturing as a whole, the
value added by imports as a percent of total ocutput is about 13.5%.1

If the out-flow of profits and royalties from some of the invuts

produced domestically were also included as imports, this

Yistimated from the input-outout table - 1964 (69).




co~eflicient wouid be higher, And, i€ capital geocds are also
included, it would be around 25/%. In sum, imports of capital
and intermediate goods are important in the developnent of the

modern sector, varticularly of manufacturing.

T Y 0T b ' 4 S . T e e Y T e ey e e ege A fa LT ey 4
LADLL Li=e LB LULUULAGH U1 tapGlos anong the ddfferont
saciors of the econcwy. 1966, Colomhia

o Sector Intermediate FinalI Intermedia}e
ecto goods % goods % plus final
TRADITIONATL : 2.6 9.1 5.9
Agriculture l.4 - 0.7
Services and
Cormnerce - 0,0 9.1 Lob
Conotruction 1.2 - .G
HOBRAL IOT0R Diey 5 Tited
Mining 1.2 .5
Transportation and
Communication 2.8 9.7 6.3
Manufacturing 92.2 : 81,2 87.1
Finance - - -
Utilities Oc2 - o L

TOTAL 100.0 100.0 10C,0

lThis also includes consumers goods. However, these are only a
small proportion (approx, 10%) of all imports,

Source: Calculated from the Colombian input-output table (63),

Imports are important in the development of manufacturing.
Manufacturing provides simple tools for agriculture, Therefore,
imports seem to have an indirect impact on the development of
agriculture and the whole traditional sector, However, the data

PN

indicate that manufacturin~g only contributegs 5% of the ETO5s
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output in agriculture through intermediate goods.l But,
manufacturing provides in intermediate goods about 35% of the
gross output from construction,

Manufacturing mainly provides consumer goods, About 53%
of the gross output of manufacturing is sold as consumer goods,
Therefore, the effect of manufacturing on the traditional sector
is rather in tefms of the demand for intermediate goods and
services. Almost 20% of the gross output of manufacturing
consisted of intermediate goods and services provided by the
traditional sector (14% from agriculture).2

In summary, Colombia has two sectors of production. The
modern sector, with high levels of labor productivity, depends
mainly or imports of intermediatc and capital goods, This sacioyr
essentially produces consumers goods. And the traditional sector,
with low levels of labor pfoductivity has an important export
share, This sector does not depend on imports, but rather on
some intermediate and capital goods produced by manufacturing,

Most of the population belongs to the traditional sector,

 nput-output, tavle - 1966,
°Tvid,




TI7. TECHNOLOGY , GROWTH AND IMWMDTOVHENT

This chenter is a theoretic discussion of the problem of
technolorical tramnlovment . the different technolocical alternatives,
the factors tokzen into considerstion when choos sing technioues, and
the complications which appear when problems such as price

distortions alsc exist. Later, it is applied to the Colombian case,

A TECHNOTOGY AnT

le. Technology ~ modern and traditional,

Technolozical progress is defined as shifts in "the rroduction
function that either pormits the same ievel of ocutput to be
produced with less input, or enables the former level of inputs

“

to wroduce a srester autovut" (265), Therce are many dilfTercent wavs

TOT RnitTing the prddnction unerion urwards: by increasing the
efficiency of the labor force through formal education; practical
training or learning on the job; by changing and imoroving
institutions; better management, organization of work procedures
and motivations; or by improving the tools used in the preduction
processes,

From a static point of view "technology refers not only to

tools, a stockpile of utensils, but also to a kind of tool using

behavior, a set of methods for making specific goods" (§7). This
paper refers only to the technology embodicd in caplital and

intermediate goods and to the product-mix selected, Technology

v
i
H
v
'
H
v
H

involves choice of the product-mix (1,&, cotton vs. synthetic fibers),
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2, Modern technology and the under~developed countries,

Underdeveloped countries have great difficulties in developing '
- technologies more relevant to available factor prbportidns. Almgst
all research and development in new technology in the world is
carried out by the developed countries, and directed towards
satisfying their requirements. "The dominant fact of international
life is that, it is the richer countries, with one third or less
of the world's population, which account for 99% of the world's
scientific andg technological innovation" (63). Underdeveloped
countries do not seem to realize the need to create their own
teéhnology.'lnstead, they import or copy those of the developed
countries, This issue is highly related to the problem of unemployment
and underemnloyment. An aprrepriate technologsy i o impertant
variable in development strategy‘for the l.ess Developed Countries
(1pCs),

Marsden (44) and others argue that technology transferred
directly from the highly industrialized countries is not always
appropriate for the pocor countries. In the advanced countries
labor is scarce and dear, and capital relatively plentiful and
cheap, Large scale capltal intensive production is not efficient
if markets are small and scattered and if there are problems of
management and technical skills, These conditions exist in
underdeveloped countries resulting in the waste of at least part
of 1ts scarce capital resources: The social opportunity cost of

capital can be very high in the LDCs,
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Furthermore, advanced techwzology tends to reduce both
emnlnymant and raal tirecome, Fvan when rin helow cnnanity,
advanced machinery can often make products cheaver than it is
possible by trsditional methods in such a way that the new
product, replaces the traditiornal ones. Displaced workers may
not be absoried inta the new factory because machincry is being
employed instead, Consumers may receive benefits through lower
prices, but this may be offset by a decline in the average real
incorie of the ﬁhole community., This occurs because the new
substitute has a higher proportion of imported materials and
components than the old commodities, and because the surplus
cepital iz ticd up in svecialined equimment and connot bte
VL GUlD A ELIGU LU wees uines USLicli Ui e Albu, vile Lll‘l&:i!i;ulu;ytsﬁ. lavus
has not the mobility, nor the know-how, to meet these other
demands,

- In other words, the main benefits of adepting capital
intensive advanced technology may go abroad to the rich countries

which export machinery and components. In these cases, "there is

1ittle to compensate the unempleyed by transfer payments from
those with higher real incomes elsewhere, or to wait until a
long-term growth in enployment opvortunities absorbs them" (49),

This line of reasoning suggests the improvement of traditional

technology: "This strategy which raises the level and productivity

of employment through progressive technical and organizational

chanpe, which fosters the development and implementation of
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indigenous technology and material, and which stresses the
improvement of the living standards of the poor, may also
accelerate the long term economic growth of the society as a
whole" (48). |

Galenson {(31) argues that "Under conditions of modern
technology, it is not 1likely that the major role of manufacturing
will be that of generating employment in underdeveioped countries".
Perhaps, the effect on employment can be indirect, generating |
demand which leads to employment in other sectors. Manufacturing
hay generate indirect employment in services, Bhalla (10) correlated
employment in services with manufacturing employment., At high rates
of growth, the potential surplus labor in traditional services can
be absorbed intc manulacluiriig aud largoiy 1uto complemcitaiy
services generated by industrial growth.

A labor intensive technology can generate say X1 jobs in
manufacturing, but the output would be relatively low, This output
would generate say Nl "modern’ jobs in complementary services, In
contrast, a capital intensive technology may generate X2 jobs in
manufacturing and N2 "modern' jobs in services, X2 is very likely
to be smaller than Xl, but Né may be larger than Nl' It is very
likely that Xl + Ni is going to be smaller than X2 + Na. In
conclusion, capital intensive technology may end up generating
more jobs than the labor ihtensiVe technology if the indirect
effects on employment are considered,

Some economists argue that the best way for underdeveloped

countries to speed up the development process is to use modern

e
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capital intensive technology,. Mauricc Dobb (19) for example,
argues that the “choice between more or less capital intensive
forms of investment has nothing to do with existing factor
proportions'", H¢ zrzues that the choice is "precisely the same
consideration as that which determines the choice between a
high and a low rate of investment", Or it is egual to the choice

i adia ¢ fulure compared with the

ct
e
s
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of raising consunpiion in

&

potential increase in consumption in the distant future.
Likewise, Baran (9) argues that the abundance of labor may

be oniy a temporary condition and during the lifespan of the

equipment to be installed, labor may turn to be a realtively

scarce Trutllo Drronoeonecluwdas, "The ecconorwist!s injuction to

B
4]

S—ivo I\\_‘-::."Pr.:‘zj_‘mﬁr_\r_\ tn Iahnrecintengive terhni anes in farmiatin
programs of econcmic development is far from being an 'innocent!
fheoretic fallacy, as might avpear at first blush, It revresente
an important link in the new fashionable campaign to prove

"Scientifically' that the baskward countries should 'ro slow!

(or, better still, not go at all) in the direction of industrializatio

and economic development®,

Hirschman (39), too; advocates a capital intensive technology
for LDCs. However, his arguments are different., He finds skilled
labor and managerial personnel as the factors in real shortage i’
underdeveloped countries. Modern technology would economize in

those factors. Machines and mechanical processes by predetermining

to a considerable extent what is to be done, when and where, reduce

of many human wills and actions implying the managerial task,

the very important difficultics of ceo=-ordination and She converygenng
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Because capital is a scarce factor, the use of capital
intensive technology in some sectors of the economy leaves less
éapital for other sectors., This situation, of course, may result
in technological dualisn, Hence, to advocate the use of capital-
intensive techniques may bLe eguivalent to advocating a dualistic
development process. Hirschman (59) says that the most effidcient
use of cavital in uaderdovolopzd ccuﬁtrics im din incdustries whish
open new product horizons for the economy and these industries are
likely to be capital-intensive, The traditional products can
continue being nroduced by handicraft and cottage indusiries,
"Thus, wkile duslism no doubt brings with it many sccial and

e i ey e 34
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has couwe compenrabtlng advontazes ond
rgpr@¢gﬁ+o’ SO wazr  an attamnt by tha encnnomy of an undargeveionsa
country to make the best of its re%ources during a transitional
vhase" (39),

On the other hand, other eccnomists explicitly advocate =
low rate of economic growth, They argue that future monerations
are going to be better off anyway, then why should the present
generation be sacrifized.

In summary, economists have different opinions and conclusions
with respect to the kind of technology more appropriate for the
development of backward countries. All argue with different
development goals in mind, For some, the development of technology
is a goal in itzelf, Those who advocate the use of modern technolegy
see the voroblem of technological unemployment as temporary, and

J T S
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I for achicviag fast economic erowih,
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B FACTGRS AVFT0TIG THR CHOICE or TECHNOLOCY,

1 Mk frnl JARSE N S SRR T P R ] vh_r\f-»\n'nnr\r-;

Trhis is a wrief re#icw of clazsical econcmic theory relating
to the allocation of resources, Let us assunme: (1) a private
enterprise in which a desired level of output can be procuded by
Ay of a number of different combinaticns of irputs (i,e,, the
isoquants are courinuous), (2) perfect competition in the input
market, (3) perfect knowledze, (4) a given technolegy, and (5) a
profit maximizing motive,

If there is a budget constraint, the enterprise maximizes
its output when the marginal technical rate of substitution of
labor for capitszi (the slove of the isoguant) is gauat o the
vatliv Ui wages wu oo price 0I capltal (the sLope of iso-cost dine),

This can also be expresses as

L = ‘_V_ ssasvepe (1)
MPK r

where MP is marginal rhysical product, L is labor, X capital,

W is wages and r is the price of capital, It is the same as

MPL = I{PK e roae (2)
W r

In other words, the last dollar invested in labor should produce
the same as the last dollar invested in capital, If there were no
budget constraint the point of maximum profits would be at the
level of output

MR HYp
w r

K = l LN X ())
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where MVP do norginal value product. This condition CXDIrouses
that the last dollar invested in labor or capital would add to

the value o7 the wroduct one dellar,

Figure III-1, Effect of a chanfe in the rrice of capital on
the conital-lahor ratio,

A change in the price of one facter can result in changes

in the factor prorortions used in the production of a particular
good, Assume that the entrepencur is maximizing cutput at a given
budget constraint at point d (see Figure III-1), The capital-labor
ratio is the tangent of « « Now, let us assume an increase in
the price of capital. This means a smaller w/r ratio which can be
represented by a flatter new vrice line cb, This line detcrmines
a new outpul maximization point e. The capital labor ratio, then,
becomes the tangent of 8, Tangent of 6 is smaller than tangent
of = , Thus, a smalier % has resulted in a smaller capital-labor

ratio for the nroduction function represanted by Io and 11.
3 I 1
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Assumirgz full emplovment and no lavor forc: srowth, wore

produced for the economyv as a wholr enly by making
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cutout can b

productive =meihods mors capiial cantensive, T 4L o oouned theth i
general ".,, more canitzl intensive metheds vrodice more ot the

same cost {exclusive of interest) than less capital intensive

methods" (1). Thus, more capitsl intensivs methods represent in

themselves a technological progress, This prineiple may hold

whether the more capital-intenszive method represents a process in
which capitzl instruments are rowe durablsc orin which copital iz
sl B by M g L

Hovever, a more capital-intensive method must rot always be

preferred, The interest rate is also a cost, When the interest

rate is high, the more capital-intensive nethods are penalized
heavily, Thus, if at given interest rate and expected prices a
particular method is selected as the most profitabie, after an
increase in the interest rate (ceteris paribus) the most profitable
would be a less capital-intensive method than the one initially
selected,

Notice that the above analysis alwsys holds when we refer
to capital intensity in terms of the capltal-output ratio. However,
it does not hold always when we define capital intensity in terns
of the capital-labor ratioc. On the contrary, a technology using

high capital-labor ratios may be much rore efficient (in terms of
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production per unii of invut) than a technology with low capital-
labor ratios. Thus, the result may be that the high capital-labor
ratio methed may vroduce a given quantity of a particular goocd
with less amounts ci both labor and capital. Hence, the labtor-
intensive method (low capital-labor ratios) ends up using more
capital and, therefors, is going to be penalized heavily by the
increase in the rate of interest, In this case, the labor intensive
method defined by the capiltal-labor ratio criterion becomes the
capital intensive method defined by the capital-output criterion.l
We assume that this is true for excepiional cases and that, in
general, for sectors as well as for the economy as a whole, a lesc
capltal-intonzive vrocess dofinagd by the caspitai«labor ravic is

Ll T T T I N I R | Bk amadern mablhad dA Pl L +
e et o R PP e N S AL AT St —hd W

caplital-output ratio,

Finally, an indirect effect of the interest rate can be
added. When the interest rate is reduced, the cost of the capital-
intensive industries also falls, If there is perfect competition,
then the prices of the products of these industries also drop,
Thereby, in the competition for the consumers' dollar, there would
be an increase in the demand for goods produced by capital intensive
techniques, and a reduction in the demand for goods produced by
labor intensive techniques,

A similar line of reasoning can be followed for analyzing

chahges in the price of labor, Let us assume that a method is

1. s s . _ -
See the examplc of furnaces in China in Fekaus (22).

i N e

i
3
i
i
H




selected at a siven warge level, After a decline in the real
wage rate, the most profituble method is a more labor-intensive
method than the one initially selected, This is so because the
more labor-intensive methods are venalized heavily by a wage rate
increase, or heaviiv benefited by a reduction in the wase rate.
Sre, fvtnonescloosical oconomics we ean conclude that
the selection of tschnolory devends upon the exvected future wases
and interest rates at the time that the investment decision was
made.

If the assumntion of perfect knowledge is dropped, then the
analysis becomes more complicated, The entrepeneur may have to
forecast the wrossnt valﬁo of the future revenue preduvced by the

IR e s e TIPS PP T BT S L S S P O S PRI T RN
R m el em s e 4w e ke el T e T e LN U )
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cost associated with the production of this output, He may have
to attach probabilities to the different alternatives, etc,

But, in the real world firms may be using other more simple
decislon rules. "The opinions of well-informed observers, plus
some scarcity evidence from surveys, indicate that, in fact,
investment decisions are often based on hunch or whim or prejudice,
on non-economic factors, or where calculation are made, on rules
of thumb ,,." (1),

Hoviever, the neoclassical theory may be useful in predicticus
for the economy as a whole. It is expected that the errors may
cancel each other out, If this happens in choosing techniques, then
some firms would adopt a technology a little more capital-~intensive

than the economic variables dictate to them and some Tirms would

i
i
i
i
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adopt a technolezy a little less capitol-inton: .. Dovarothelen.,
at the end (assuming price and wage flexlbility) ihe errors
canc®l sut and tne econcmy would be producing at a level close

to the full employment of its resourcoes,

b, Blaged factors affecting the cholce of tochnologips:

A high level of unemplovment exists in undevdavelannd
countries, One of the first arguments explaining this phenomenon
was that in fact there is a limited choice from among relatively
capital-intensive production methods, "However, the mounting
evidence accumulated in the 1950's and early 196C!'s suggests that
even where a choice was vosaible, many dovaloving countrios were

R S L : T - + L - ' L T T
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promoting only those industries which absorbed the highest amount
of labort (7),

Secondly, there are rigidities and distorticns in wages and
interest rates which result in using more of the scarce factor
leaving the other in surplus, These distortions and rigidities
result from an attitude that labor is a "trouble maker", Strassman
found for Mexico and Puerto Rico, imperfect signals to vroducers,
He holds that "The error is in the direction of using carital and
labor too little with one another, The sectors with too much of
one factor camnnot get, or do not seek, enough of the other" (67).

Some of the common factor price distortions which lead towards

the use of capital-intensive technology by large scale organizations

are; (1) The need to pay higher wagers due to trade unions and labor

H
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legisiation, (<) Ability to borrow at értificially low interest
ratan, (3) Ability to get easy import licenses for machinery and

(4} Tow exchange rates. (5) "Unscruvulous salesmanship, tled-aid and
loan programmes and the lack of practical technological know-how

on the part of these pesponsible for investment decisions" (44)

are imnortant reasons, (6) Laws permiting higher depreciaﬁion

and investment aliowancea and the protectlon ol domestiic consumers
goods enterprises by tariffs, quotas, or prohibitions, may result

in less pressure to economize on capital,

C. POTFNTIAL FOR LABOR INTENSIVE INDUSTRIES.,

Tinkergen (7)) argues that it would be erroneous to think
that Tobor intencive industries shovld be reiccted for develounzat
on the grounds that their profits are modest; what matter is not
the profits, but the total income earned through them, Ranking
industries and countries according to their physical capital
intensity, their human capital intensity and a combination of the
two, he found that industries like‘textiles, shoes, leather; glass,
wooden furnitures and a few metal industries, would be suitable
for the factor endowments of the developing countries,

During the early 1950%s, "special attention was given to

construction because this sector seemed able to vproduce capital

almost without using capital" (63). However, there was an eclipse :

later on because many projects proved costly and cumbersome, and
sorie failed althogether, But, Lauchlin Currie (14) puts construction

~ ticiin the centre of empioyment stratesy in the mid-1980s.




D, THE_COTONBIAN CASI.

1, Marhnaltamsr and panital /iahar raticna.

a, Traditional sector:

In the traditicazl sector, the stock of capital and modern
inputs seems to be very low, sspecially in handicrafts, traditional
commerce and persgnal services, In genéral, the traditional sector
uses labor-intensive techniques.

Agriculture is the most imvportant subsector within the
traditional scctor. However, not all agriculture belongs to the
'pure! tradicional sector, "Colombia's agriculture is better
characterizzd a2a a dual , rather than a transitional economy" (5),
hoLow core. ote of the farwers trnpage in nodern soriculiural
enterprises, The production of sugar canne, irrigated rice, cotton,
bananas and 2 good deal of the pouwltry industry belongs to the
modern sector, All (except poultry) are relatively large farms,
Furthermore, Atkinsen reports that '"One of the strilkking things
over the past several years has been the expansion in acreage of
the mechanized crops (cotton, rice and sugar canne) as a group of
farms larger than 5C hectares" (8). Furthermore, machinery aﬁd
imported implementsl are sultable for use primarily on large farms
and are labor-saving equipment,

Traditional agriculture, is comprised mostly of small farmers,
The following major crops; yuca, beans, plantain, brown sugar,

— s e —
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sractors are more than 505% of all acricultural machirery
Luporied,
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sesame, barley, soy beans, milo, corn, potatoes, wheat, tobacco
and coffee and most of the minor crops are in the traditional
sector. Livestock is also traditional. A survey conducted by
FEDEGAN (Livestck producers' organization) indicates that the
"level of technology is quite low, even in areas which have the
better ranches" (5), Livestock farms are, however, relatively
large,

"In Colombia, preparation of the soll, planting, aﬁd
cultivation of crops are done either with primitive hand tools,
sometimes supplemented by rlowing with oxen and crude plows, or
with tractors" (6). Hand cultivation is limited to farms of two
or three hectares; cultivation by oxen is limited to farms of
four or =ix hectares,

7 About 7% of the tractors were used in farms smaller than five

hectares in 1960, This is relatlvely unimportant because 71% of

the farms were each smaller than 5 hectares. In contrast 42% of the

tractors were used in farms larger than 200 hectares. (40) ;

All this has been stated to show that traditional agriculture

continues using a good deal of traditional tools (hand tools,
crude plow, etc, in the explotation of mainly small farms,

The techniques used suggests a growing increase in the
"productivity gap" between modern and traditional agriculture,
Atkinson argues that ",,, the flexibility and the adaptability
of the tractor over the Yyears without comparable advance in plowing
and cultivation with oxen has widened the advantage of mechanical

agriculture"‘(6). Some alternative solutions for small farmers may
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exist, such as the organization of cooperatives for using
tractors, the custom work system, or the use of small sized
tractors, ICA is developing a small two-wheeled tractor for
use in small farms and on steep slopes.

The ratio between the number of hectares of agricultural
land adaptable for cultivation by tractor in reiation to the
number of tractors (hectares/tracfor) was 280 in 1963, This
ratio was 197 for 2ll Latin America, This index indicates the
relatively low level of mechanization'of'agriculture in Coiombia
as compared to the rest of the Latin American countries,

Traditional agriculture uses hand tocols such as hoes, spades,
picks, crow bars, machetes and sickles, and repair parts, produced
domesticallv, These pationa) nroditets are uspallv made from softer
materials and are heavier than imported ones, And prices have
usually been higher by 33%. (See 17).

Traditional agriculture also uses non=-traditional inputs
1

‘which are in part domestically produced such as pesticides ’

fertilizers and improved seeds, These are more labor using inputs,
Pesticides and fertilizers are widely used in traditional crops

such as tobacco, tomatoes and potatoes by small farmers or
sharecroppers, (See 5 and 62), Fertilizer consumption remains low

in comparison to other countries, One estimate is 20 to 25 kilograms
per hectare cultivated, an amount moderately higher than the average
for Latin America, but about half the average for the developed

countries,

lInsecticides, fungicides and herbicides,
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The yield per hectare for the traditional crops have
remained almost unchanged in the period 1948 to '67.
In the commerce sector the distribution of food is basically

1 and the level of fixed investment is very lowz.

lahor intensive

Construction is mainly an unskilled labor intensive sector.3

In summary, the "pure traditional" sector uses technjques
with low capital-labor ratios. There is some flexibility in the
production coefficients, but this flexibility is limited to those
techniques with low capital-labor ratios. The substitution of
capital for labor cannot continue because of lack of other Tactors
of production (i.e, land available to the traditional farmer and
management) and the unavailability to the farmer of intermediate
technology., The tiny farms and the small scale~family organization
of most of the traditional firms, would limit the use of capital,
Ceteris paribus, beyond certain points the addition of capital
would not add anything to output,

On the other hand, on the average for the "pure'" traditional
sector, beyond a certain low capital level additions of labor
would not add anything to the output (other factors held constant),
1f more labor 1s added, then disguised unemployment and
underemployment arises, Because of the family organization of the
firms, the entire family shares the scarce work opportunities,

Thus, open unemployment would be less important,

lExeept for a few modern self-service retailers.

21t is especlally low for personal service and public market
retailers, Ambulante retailers practically do not have any
investment at all, (See 53),

3In housing in Cali, for example, about 70% of the workers
were essentially unskilled, (53). ‘

e ———
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b, Modern sector:

The modern sector comprises mining, manufacturing,
transportation, government services, financing and utilities,
The modern sector also includes the modern agricultural firmsl,

nodern commeroe2

and the modern construction industryB. For
simplicity and availability of data, we select only manufacturing
for the purpose of analyzing the technology used,

There are some indications that the level of mechanization
is relatively high in the manufacturing sector, Colombia ranks
- relatively high in terms of horsepower per economically active
person in comparison to other countries,

Countries were classified by PRELACl+ (see Table III-1) as
(1) nwighly devoloped, (2) developed, (3) underdeveleped wit h high
relative development, or advanced underdeveloped countries, and
(4) underdeveloped countries, The horsepower per economically
active person was estimated for different industries and for some
countries as a measure of the degree of mechanization,

Vide Table III-1, the level of mechanization of Colombia's
manufacturing sector is about 50% higher than it is for other
underdeveloped countries and 10% more than it is for advanced

underdeveloped countries, Relative to other countries, the most

mechanized subsectors are leather, textiles, the food industry,

lSugar cane, irrigated rice, banana and cotton,

2Import and export firms; urban department stores of durable
consumer goodes and self-service food stores

Egpecially sky-scraper building,

Comparison of the relative level of mechanization could be
madewlh Colombia.

L




It

"SUOTIBY POITI *uG96T-¢G6T *Aisnpu PTIOH 8UZ JO YIMOID OUL, ‘OVTaNd :89anog

] vwiwe foenfereq fwrpur ‘eegoy ‘uontel i (Y)
AzerFuny ‘ariy) feurjueday fyiviog foofxop ftoersT ‘eosoan ‘uredg 1 (¢)
BOTIFY ygnog fpurtiieg soy ‘A1ear NMﬁﬁmnwm:d ‘Renaoy  :1(2)
pueTutry ‘uspems ‘epeu=) ‘vep i (T)
T 0°T o' T 2z e g30npoId TEOTIIOATH
L2 8T i7*2 9*¢ g AXauTyoew TesTJd]oeia~uoy
g*e 9°T 2° 5*¢ G _ Sqonpoad OTTEI9Y
19pood
Te1Tded puUe SaTRINP I9WNSUO) *)
Q¢ 8°T ez 8¢ e 19Y3ea]
1SPO0S 81eTPowId1ul °g
o1 8°0 4T 62 A SaanlTuang
ade 20 70 9°0. A SuTaccy rue SUTUI0TD
0 - [ °¢ I"h BTTIX8L
3°¢ 1°¢ 9% T°9 39 £11snpuT poog
suoTRdunsuocy v
P v 5%¢ A 76 DNIVLIOVANNYA TVIOL
FLUSRE 0T IADD
GATIETOI . SO LUNoD
2Tq mmej . x;Mwmeww pado Wwwww SutanayoeInuey
- OT = [S4Lgp HO3CTo - =7 3
VI _ropug ~apdopuq Ta4sq ST 9TH
() (%) (2) (o
*¢96T

*uosaed asT30e ATTEOTWCUOSS Jod JomodesJoy U S8TIJUNOd £q UOTIRZTUBYDSH *T-TIT A7IgvL




42

consumer durables and capital goods. The less machanized sub-sector
relative Lu ollier Counbries (bt i U GeCHALL 70 U i1 COLUADLA Uil
in other underdeveloped countiries) are the furniture, clothing

and foot wear industries, However, this less mockunized sroup
represented just 6.4% of total manufacturing vaiue added in 1968,

A comparison tetween the sub-sectors pressnted in Tanle TTT—i
suggests that the three industries which require low mechanization
are clothing and foot wear, furniture and eleciriscal procucts,
roughly, those in which Colowmbia is relatively less mechanized,
However, all three represent only about 7% of the total manufacturing
value added in 1963,

Important indusiries in Sorms of value-added are hijhly
mechanized in Colombia, in both absolute end relative terms., Thesge
are the food and testile industries. However, this does not mean
that Colombia has industries which in general tend to be highly
mechanized, Notice that the table shows only a few industries.l

But rather it may indicate that once the industry has been
installed in Colombia and ite market starts growing, then it
becomes mechanized, with imported equipment from developed
countries.2

From Tinbergen's list of industries appropriate for under-
developed countries (see chapter III - section C) only clothing,
shoes and furniture are the ones which have relatively low

mechanization in Colombia,

lThe aircraft industry is missing for example,

See tohlos Tratof

and TI1v-1,
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In summary, the figures on horsepower per employed person
give some indication that Colombia's manufacturing sector has
become highly mechanized in comparison with other underdeveloped
countries, This may suggest that the scctor is using a relatively
high capital/labor ratio, If zome kind of “standarized" comparisonl
were made with the traditional sector, this capital/labor ratio
would be relatively nigh in manufacturing,

Mining and transportation have small differences with
manufacturing, One hint is that their chare of the national

output is larger than their share of total employment, In addition,

both sectors, and especially mining, (snd within mining, petroleun)
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would exist in finance, utilities and government, Thus, the production
functicn for the modern sector has some flexibiiity of substitution
between labor and capital but perhaps within the limits of ridge
lines oh and og in fisure ITI-2a and rather ir. the area of high
capital-labor ratios, High capital~labor ratios are exvscted as
result of the technology available and imported from developed
countries,

Flexibility of factor substitution may be a result not only

of the limited opportunity to choose when selecting technologies

but also of the possibility within a certain range to adopt the

1 - . \ :
In which the technical reauirenonts ty product could be
= PSR R, h
aolalad,
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Figure III-2. % theoretical illustraricn of .o

dualism in the Colombisn econonv,
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Source: A similar theoretical model was developed by Eckaus (73),

Technical transformation curve and
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imported technology to the ﬁrices of the factors of production
at home, Furthermore, in sub~sectors such as government, a

larger flexibility may be expected,

c. Production possibilities for the economy:

With the two production functions described in the previous

1 it would be possible

section and for a given factor endowment
to estimate the maximum output combinations of simple and
sophisticated goods (or the technical transformation curve),

We have assumed that the modern sector with high capital-
labor ratios, produces sophisticated goods with high capital
content and the traditicnal sector with low capital ratios
pradurse eimnle goods with Jow rapital content,

The geometric technique used in figure III-2 is only for
illustration purposes, The two production functions are depicted
in figure III-2a, The Edgeworth-Bowley type box in figure III-2b,
represents the factor endowment, Capital (K) is scarce and Labor
(L) is abundant., The production functions are depicted in the box;
the solid lines refer to simple (Si) goods and the dashed lines
to sophisticated (So) goods., The line ABCD is the efficiency locus,
It represents the maximum output combinations; i.e. for a given
quantity of Si, what is the maximum quantity of So that can be
produced, This line becomes the production possibility frontier
or output transformation curve ABC in the output space of figure

III-2c. The section AB of the transformation ana efficiency locus

1Labor abundant and capital scarce.
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curve are areas in which labor is redundant. Il and Ialrepresent
two different community's demand functions,

For certain composition of demand (community indifference
curve), unemployment and underemployment can occur in a dual
economy even under perfect competition (i.e, when the indifference
curve is IZ)' If unemployment ekisted, an increase in total demand
would not solve the problem, but rather it would result in
inflation because one factor is fully employed and cannot be
substituted by other factors any further. Actually, inflation
and unemployment have co-existed in Colombia, And the demand for
goods produced by the modern sector is relatively high., It can
be argued that this is due to the existence orf technolngical

dualism which results in unemployment.l

2. Market imperfections and the selection of techniques.

a. Factor price distortions:

Vhen there are imperfections of various types in the factor
market, the system cannot reach the optimum or technical
transformation curve, It falls inside the optimum transformation

curve, because there is no flexibility of factors between industries

1
This paper does not attempt to measure the extent of this

~ kind of unemployment.
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. poach the maximum output level. Assuming full employment,
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vwe marpinal product of labor is high in some sectors (i, e.

-k

- sdern sector) whillie at the same time the marginal product of
“whar in low, or oven zero in the other (i.e., traditional sector),

‘awever, distortions in factor prices, structural problems, and
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conavioiad
e mastor b0 anoiher. 4 similar situastion may be occurring in
voth the capital and the labor markets,

Une of the economic characteristics of Colombia is the

axistence oi twe different wage levels one applicable for the

modern sectosr, and one for the traditional sector, Urban traditional
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st nay e Ul a U 4400 dovier than urban modern sceoior wagen in 19464,
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considered, The wage differential seems to be moré than what 1is
warranted by differential skills. Unionized vs. non~unionized labor
and family firms can explain a good deal of these differences, The
creanization of labor is an important feature of the modern scctor.
about 15% of the labor force in 1968 belonged ta unions. 80% of

the large firms (75) work under collective contracts and the only
organized agricultural labor is in sugar cane and banana production,
The traditional firms constitute of non-orgsnized labor, and most
of them are family firms which provide self-employment, |

Capital appears to be nore expensive for the traditional

than for the modern sector., Capital equipment and tools purchased

croddrated from Weil (75) for Bogota in Junc 1966.
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by the ftraditional sector from the local retail store involves
hieh rrices dne tn hich marketine mareing and the mannnalv nower
of the modern scctor resuliing from the government policy of
protection of local industries from foreign competition,

On the other hand, big firms import directly from foreign
nanufacturers, In addition, the governmant system of import
quotas, licensing and an overvalued sxchange rate benetits the
favored modern sector. Certainly, the most favored are manufacturing
firms and, in-general, the modern'sector.l This provides another
reason for the artificially low price of capital,

Furtherwore, “wvhen corrected for inflation, most of the
lending o000 olew ols guiie low for a countyy where canital
Lo starve’ (hije dowevel, luw Sulorest taleés beuelil Lhe wmuvadiae
sector firm which has the ability to borrow from banks due their
lower risikiness, betier orgsnizaiion and management,

In summary, the ratio of the price of labor to the price of
capital (w/r) is hisher for ths modern ceciar than for the
traditional. This artificially high w/r ratio in the modern sector
stimulates mechanization.

Ceteris paribus the effect of a change in factor-price ratics
or the capital-labor ratio can be mecasured by the elasticity of

substitution,

lsce table II-5
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T = AUV . Alw/r)
K/L W

-

r: represent the price of labor snd capiltal
respectively,
L, X: represent the quantities of labor and
capital,

In equilibrium, the "elasticity of substitution is the
proportional change in the capital-labor ratio induced by a given
proportional cEange in the factor-vrice ratio" (26),

If there were just a single process of production, then any
change In the factor price ratio would have no effect on the
Capiia.~lal e ratio and, the eizaticity of substitution would bo
ZeLU,

If the elasticity of substitution is positive, then changes
in the factor-vrice ratio would have some effect on the capital-
labor ratio, This would indicate the existence of more than one
process of preduciticn, ab loasst within the renge in which the data
on the factor-price ratio varied. If this variation is small even
in a case of high elasticity of substituion, it is difficult to
predict the shape of the whoel indifference curve,

Therefore, positive values of the elasticity of substitution
are no basis to argue that flexible wages and salaries are enough
to reach full employment. A dualistic situation as the one depicted
in figure III-1 might exist,. Then, full employment would depend

also on the composition of demand,




50

Elasticities of substitution have been calculated by
National Planning (15)l and the CIE of Universidad de Antioquia
(32)2 using the same data for twenty manufacturing sub-sectors
for the period 1956-67,

However, the CIE has arrived at much lower elasticities
than the National Planning.5 Thus, the results of National
Planning suggest some flexibiiity of substitution between labor
and capital In contrast, the CIE's results suggest more fixed
coefficients, '

Then, for manufacturinglas a whole a unique production
process cannot be accepted.l‘L Some kind of flexible coefficients
can be assumed at least within the range of factor price ratio
variaticns during the pericd 1357-~1504, HovWevel'y GUupivee
flexibility of factors of production cannot be predicted,”
Because the period considered (1957 to“l964) in the tinme series’
was a relatively short one, Therefore, the scope of the variation
in price factors and in capital-lébor ratios may be reduced to
a small area, Furthermore, the movement may be upward for both
ratios and they may move for different reasons:; the w/r ratio

because of union pressures and the XK/L ratio because of the

lFollow:i.ng a method suggested by Arrow et al, (4).
2Following a method suggested by Dhrymes (18),

The National Planning worked on the Ho that elasticity of
substitution is equal to unity. They accepted this hypothesis
for 12 of the 20 subsectors, However. the CIE worked on the
hypothesis that elasticity of substi%ution is equal to zero
and it was accepted for 12 of the 20 manufacturing subsectors,

qEven using CIE's results,
5Even using National Planning results,
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production of more capital-intensive techniques in developed
countries which due to non-economic motives may affect the
national manufacturing capital-labor ratio,

In conclusion, factor price distortions may have significant
effects on the capital-labor ratio, but within certain areas with
relatively high capital-~labor ratios, For the period studied
(1957-1964) a relatively high elasticity of substitution coulgd
exist, But, the manufacturing production function can be similar
to the one depicted for the modern sector (see figure III-2a).
Thus, policies directed to correct factor price distortions may
not solve completely the problem of unemployment in the situation
of a dual economy, But, certainly they will have some positive

effect,

b. Other factors considered in the selection of techniques

in manufacturing:

In the real world firms may have decision rules other than
the neoclassical factor price-ratios principle for selecting
techniques. The CIE (32) conducted a research of 106 entrepeneurs
of ten different manufacturing subsectors, About 95% of all
entrepeneurs had maintained that wages were not taken into
account when selecting techniques., A reduction of wages and
a flexible labor policy would not encourage an increase in
employment in manufacturing. Only about 30 percent of the

textile firms are likely to hire more labor, and




the producers of appliances may find some ways of emplovinm
more labor, This suggests that the real price of capltal is

too low and that flved coefficient of productisn cxist a: least
in the minds of entrepeneurs, Unfortunately, the information
from the survey does not permit the evaluation of cntrevyencurs!

2L

pries of capitoil™,

t

reactions Lo changos 4 the ron
Fntreveneurs zre likelv to belicve that there is little
flexibility in combining capital and labor. This flexibility
may be sormewhat greater in clothing and more =o for food and
drink industries.2 IFlexibility also exists in some processes
&s packing and distribution, but not in production.

Vhen esked 17 thoy knew other technnlogical alterpatives
Vi Vit wuEE hu woo ali viiGhal wicvos pa bbos LAY advg ey
answers, 73% knew other production processes but which are more
capital intensive, 14% knew other processes but equally capital-
intensive to the one in use. Only 1% knew other methods less
capital intensive, Thus, at least in the minds of entrepeneurs,
there is a 1limit to replacing labor for capital and they are
producing at this limit,

In addition, the factors considered by most of the
entrepeneurs interviewed in choosing among technologies are the
reduction of costs and the improvement of quality,

However, entrepeneurs may be too much preocupied by gquality

and may believe that it is only possible to achieve high quality

1. . - . . .
Eopecially the rates of interest and foreipgn exchange,

2568 the CIE's survey results in the appendix of their
report (323,




standards only with equipment from hirchly deveo-vaed countries,
Their channels of information may reinforce thisz helief, Presenily,
the main channels of information are the produccrz of cguipment,
magazines, technical assistance from producers of cavital goods
abroad and their representatives, assistance from the parent firm,
information oblained on loureign trips and Luternatlocal ozposliloini.
It is difficult to dudge the=s gourcss of informstion but nroduction
conditions seem to be influenced heavily by the promotional
activities of bigz corporations.

The choice of production techniques may also be influenced
by prévious commitments. Compromises such asz "tied" loans, policiss
of the parent firwm, and patents, aifsct about 557% of the fiors
anberviewea LI Sutie WAYS, LN L5 Sulie LHGLUALLUIL UL it ULLEU Liuil
towards more capital-intensive methods, But, an exception may be
made of avpliance firms, which use second hand equipment from the
parent firms, to scme extent,

Since most reductions are also considered in the selection
of techniques by the entrepeneurs, the factor price ratio may have
micro as well as macro effects, They can be: (1) the effect of
looking for information when selecting techniques resulting with
purchase of new or second hand machinery from particular countries;
(2) the effect of giving less importance to "quality"; (%) the
adaptation of techniques after they are bought; (4) the labor
absorption in packing and distribution and (5) the impact on the

product-nix,
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A1l distortions and rigidities discussed in the last two
sections can result in a toial production less than the maximum
possible with the svailable resources, Because of distortions
the economy would have a market transformation curve which falls
inside the technical (optimum) transformation curve. The area with
redunaans raciors is lhen increased. tnus, the possibllivy that
couilibhrium in the dual econony is reached with unemployrent is

also increased,

The rnroduct mix, Trends,

S
This section analyzes trends in the compositicn of demand.

Sophisticated mocds can become nore important over time, Thus,

3 A TN Y I 5 PR 3 A T DS S
the comonnnty drnouidercnre curve in figure IIT-2¢ can =uift o

S
oD

the left, S50, technological unemployment is more certain to happen.
Sophisticated goods are believed to have a higher income
elasticity. Simple goods have low income elasticites, Hence,
a growins demand for soprhisticated goods is likely to occur as
income grows, In olher words, %he indifferencs cufve willi be
shifting towards to left over time.
The community indifference curve would shift to the left
also 1f the distribution of income becomes more uneven., The greater
concentration of income may result from the use of modern technology
in a sector which employs a low percentage of people. The difference
in labor productivity between sectors would be greater over time
as further mechanization occurs in the modern sector, Income

eantentration may result in shifting the indifforence curve to
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the 1eft//When'it becomes tangential to the transformation curvye

3

in the arca of redundant labor, then unemployment appears. This

may iead to the further concentration of income and a further

shift of the indifieorence curve to the left. According to Thorvozie

(62 the trend in Cclombia is towards a more uneven distribution

of income,
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left would be from the demonstration effect; the wanis of one
seccor affecting the wants of society. The use of advertising ond
promotion by thne modern sector will aggravate this tendency.
Variables such oz population growth would tend to shift the curve
SRl womilation erowth ds faster wilthin tre 1o
income Frouovs.

On the average the tendency would be for the community's
indifference curve to shift to the left as the following snalvede
of the data indicates.

Table I1I-2 dndicates a clear trend of the wodern sestor
increasing its share. It means that the demand for sophisticated
goods 1s increasing very rapidly: increases have been nigh for
goods and services provided by public utilities, banking serviceo
and manufacturing, Transportation and mining have maintained their

share., The demand for goods produced by the traditional sector has

grown slowly, the share of agriculture and personal services 1s

1

3 - i " ] H )
aropping: Commerce maintains its snare and the share of

conctruction has increased significantly,
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TABLE IIi-2, Comvnosition of gross doumestic outwout,

Sector 1950 1260 1o64 1970
Traditional sector 65,9 50,8 58, 5569
lodern sector “lie L 39,2 1.5 _hEL1

TCOTAL LG0.0O 100.0 100G.0 100.0

Source: listimated irom Table II~1 and Table IV=2 and from
Boletin Mensual de Estadistica DANE. Dec. 1970,

On the other hand, the composition demand for goods produced
by the manufacturing sector is also changing. Table 1T1-3 shows

.

. ) . : Lo
that connurption eoods are looeing their share™ while more

anmnd otdnated™ ornie O

eands pre dincressine Bhoatde ehare rowidly
from 9% in 195% to 20% in 1958. This indicates further shifts
towards more sophisticated goods.

In conclusion, the composition of demand may be sMsh that
the community indifference curve is shifting to the left

continuously,., Even in a perfectly competitive world, unemployment

must sooner or later appear in this dualistic econonmy.

Lo Trends in the rote of mechanizaltion in agriculture and

manufacturing,

a, Agriculture (traditional sector):

The imports of agricultural machinery and implements were

high during the period 1954-56. But, the rate of mechanization

1 .
From 71% of total manufacturines to 55% for the nariod 105%-0%.

)
“1? is assumed that € (consumers durables) are more sophis-
ticated than A (manufactured consamption roods).
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of agriculture has been relatively slow during the last fifteen
years.l Thus, from being considerably more mechanized than all
Latin America in 1955, Colombia's agriculture became less

mechanized than all Latin America in 1964 (5).

TABLE 11i-%, Structure of the value added by subsector (Percent).

Sub-Sectors 1650 1958 196

A. Consumption‘ 7%.9 648 54,6
Food 13.0 16.0 13.8
Drink 18.9 14,9 12.3%
Textiles 17,1 16.5 15.7
Clothing and shoes 5¢7 Selt Loh
Others 1,2 12.0 ol

Be intermediate 2.1 254 2.0
Chemicals 75 9.0 15,5
Minerals non-metallic 6.l 5.6 4.9
Others 7e2 10,7 13.6

C. Consurier durables and capital goods L.9 9.9 13,4
Metal-mechanics 3.9 8.0 10.1
Others 1,0 1.9 2.3
0.0 100.0 100.0

TOTAL MANUFACTURING 10

Source: DANE,

Lmhe stock of tractors was about 14,600 in 1958. The maximum

stock for the period 1958-1967 was ’16 ,500 tractors in 1962,
The minimum stock was 14,600 tractors in 1966, For an eleven
vear period there was n01ncrea e in the stock of tractors
(according to the estimation of Caja Agraria (see 6) based
on a ten year useful life for the average tractor),
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However, during the period 1948-68, the yleld, per hectare
increased'with some significance for cotton, rice, sugar and
bananas, which ére modern agriculture crops, In contrast, the
yield per hectare (at constant 1958 prices) has increased very
little for most traditional aops (corn, potatoes, wheat, tobacco,
yuca, beans, plantains, brown sugar). This contrasting situation
may suggest a net mechanization rate of traditional agricultural
close to zero, |

If the same were happening to other traditional sectors, then
the traditional sector production function would be remaining

unchanged as is depicted in figure III-2a.

b. Manufacturing (modern sector):

The manufacturing sector is assumed to be more or less
synonymous with the modern sector. The process of mechanization
with the manufacturing sector means a shift of the production
function to the left. This shift could result in an inerease in
the redundant labor area of the transformation curve.l

The process of mechanization by subsecfor is not sméoth;
it has discontinuities and peaks. The 'drink! industry, for
example, had a 14,3% rate of mechanization rer year in terms of
horsepower per person employed during the period 1958-1963, But

this rate decreased at a 7.8% average rate ver year from 1963-1968.2

lAssuming no changes in the proportions of the factor
endowment, -

See Table ITI-4
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TABLE IIT~4, Installed capacity by subsector in manufacturing,
Average percent. lncrease per year in the nunber
of horsepower per person employed,

Percentual change per year

Sector 1953~58 1958-6% 196368
A, Consumption goods Lol 5.5 7
Food 6.l 1.0 3.3
D.f‘il'ﬂ{ 2.6 lLl.j _7.8
Textiles e 0.7 2.0
Clothing and shoes 0.0 0.0 6.7
B. Intermedinate 13.3 5.2 3.5
Chemicals 0.0 20,0 6o 5
Mineral non-metallic 12.6 0.0 Sec
Ce Consumer aurables and
caritsl : 0,0 3,8 7okt
TOTAT. MANITSLTHIRTNG 2.0 3. h 2N

Source: Estimabed from DANE.

These fluctuations indicate excess capacity and/or adaptation
of the équipment once it is bought to the conditions of the
country,

In sum, the rate of mechanization has been high for all
manufacturing; it was 8% during 1953%-58, 3.,6% for the next five

Years and 3% per year during 1963—68.1

1see Tavle ITI-4.
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The rate of mechanization in the production of consumption
goods (A) and intermediate goods (B) decreased during the period
1953 to 1968, However, the rate of mechanization of consumer
durablecs and capital goods production increased at an increasing
rate.l Also, consumer durables and capital goods are steadily

-

increasing their share of the total value added in manufacturing.-

mechanization continued to remain high

b4y

tus, the process o
for the most dynamic subsectors, It is mainly the lack of foreign
exchange, during the period 1962-67,3 wvhich slows down the rate
of mechanization of the manufacturing sector.

If the rate of mechanization for the whole modern sector
were Ricn coodaoocated for manulacburing the productlion function
for the mndnrn enctor wonld he tending to shiff towarde tha 1eft  The
production function for the traditional sector has not been
shifting, Therafcre, the trend has been to make the economy norc
and more dualistic,
| In conclusion it may be sald that there are strong indications
of two different production functions within the economy, of factor
price distortions, of manufacturing entrepeneurs' prejudices and
committments towards capital intensive methods of a high and growing
demand for more sophisticated goods, and of a high rate of

mechanization of the modern sector. Sooner or later the dual

lsee Table TII-4.

2

See Table III-3,
- ‘
“iccording to the complaints of the cntrepeneur surveyed

by CLE (32).
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economy is likely %to reach eguilibrium with the caisvence of
technological unemployment and underemployment, This matter
is discussed in the next chapter, which provides dara in

support.
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This chapter presents data on the level and tx ondy of
unemvloyment, o attempt is made to measure the extont of
technological unemployment and to separate this fron other
kinds of unemployment, Some indication of the level of
tecanological unemkpidymenti is the low share oi emviuyaent Y

the rmodern asec

n

w

ator smd the glow rate of employment ovnsnsion

within this sectorl though its share of the GDP has grown

fastera.

A, NATIONAL AND REGIONAL UNEMPLOVMENT.

The levels of unempioyment and underem?loyment are very
high in Colombia, Wie covernment haz recosnlnoed thi o pronlom
and solutions are sought, The new development plan for 19?0—75,
aporoved by Congress, in fact, incorporates the recommendations
of the ILO Mission on employment policy.

Open unemployment is higher in urban areas5 and higher for
w0men4. Open unemployment has grown continously. It reached a
peak in 1967.” Since tﬁen, it has decreased only a little, There
has been a reduction in the rate of participation in the labor
force, as a percent of the population of working age, since 1951,

This suggests that disguised unemployment has been rising (L1Y.

12 2% of the total employment during 1964 to 22.7% in 1970,
hl 5% to 46.1% from 1964 to 1970.

5See Tabl@ 1v-1

‘11 , and 6.05 for mwen,

5’14,0 in the eignht largest cities.

be
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Disguised unemployment for urban areas in 1967 was eétimated

at 7% (41). It may have dropped a little by 1970, Thus, total
unemployment (open and disguised) would be about 15% for urban
areas in 1970, Yet, people working less than 32 hours may be
looking for longer hours of work., Or, they may be discouraged

at not finding wore work, and have stoéped locking fof it. Thoge
under-emplojed (open and disguised) represent2 a 5.5% shortage

work in 19?03.

TABLE IV-1. Pate of open unemployment by regions, 1970,

T IR NI M M m dm mm ot tm s s im s m DT M oo T mm mw M e o o mm i s e e e M bam —m o e e m S Gm Ak Rt R e i —m oy e e m o = o e —— - g

:;5;3“ Ul""u.wi. el LUy
% % %o
All country 10.0 3.9 )
Atlantic _ 1i,0 7e? 90?
¥astern . 4.9 ll6 5.0
Bogota, D, E, 3.1 12.3 1%.0
Central 906 E.) 6'6
Pacific 8.6 5.0 701

Source: DANE Household Survey. 1970.

The total work shortage in urban areas was roughly 10% open

unemployment, 5% disguised unemployment and 5,5% underemployment.

To 5% assuming a proportional drop.
An equivalent of L8 hours a week,

NN

PAll Household Suxvey.
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Disguised unemployment is difficult to estimate for rural
areas because of the lack of statistics. Underemployment has
been estimated at about 5% in l970.l_in addition, the heavy
migration to the cities, low productivity levels especially
in the minifundia region and the low rates of growth in productivity
suggest that the total rural work shortage is high.

Disguised unemployment seems to exist mainly in the traditional
sector (rural and urban), In addition, underemployment may be more
important for the traditional (rural and urban) sector. The highest
percent of people working less than %2 hours weekly was in the
construction and personal services (except domestic service)
sectors in 1969 (CEDE). This may indicate, despite the lack of
fignres for the other traditional gectors, that underemployment
may be more important for the traditional sector.

Open unemployment is widespreada. In the traditional sector
open unemployment waSIOW'in agriculture and services but very
high in construction during 1967. Unemployment in the modern
sector is ¢lose to the urban average which indicatss that open
unemployment is relatively lower in the traditional sector in
comparison with the modern sector, Underemployment and "disguised"
unemployment is higher than average in the traditional sector.

Open unemployment is low in the traditional sector because of the

ease of entry and on account of the ease of work sharing within

1DANE Household Survey.
“According to CEDE 1967 and DANE 1969,
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relative to the work available.

B. RATE OF LABOR ABSORFTION,

l. Rate of growth of the labor force.

The natural rate of growth of the economically active
population was 2,Lh% bhetween 1951-64 and 3.3% between L964-1967.
However, a reduction in the level of unemployment may result in
a net increase in the labor participation rate., The IT0 (ul).

o vy deen e
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estimates show that the labeor foree would exvnond &
apout Y. %% a vear I0r the next 15 vears.

But, the rate of labor absorption during the period 1964~
1970 was only 2.3% per year, It meaons that total unemploynent

grew at a rate of about 1%%,

2. Rate of change in employment by seciors,

The traditional sector provided about 73% of the new full
time jobs.a Despite low levels of growth it is providing
employment for a little less than the growth of its own sectoral
labor force. Thus labor productivity within the sector has been
growing very slowly.and there is redundant labor,

The modern sector has had high rates of output growth:

Manufacturing has grown at a rate 7% per annum and public utilities

1see Table IV-2.

ey . o~ - B
“hotimates [rom Tavle 1V-35,
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ﬁ
at 10,5% pexr annum during the veriod 1G64~70, Yol iheir rate
of absorntion of increases in the labor force has baen low,
While increases in the labor force within the modern sector
have been absorbed into productive employment thz codein sector
as a whole has not generated additional employmren’t for redundant
labor frcm the traditional sector, lesvite the growing unemployment
labor productivity nszs continued to rise significenily in the
capital~intensive industries.
TABLE IV-2. Rates of growth of employment, labor productivity
snd value added by sectors; 1964 to 1970, and the
path to full employment by 1985 - ILD,
::;Z:::-‘::::“L’.:’;‘:‘:z:;:*‘".:'«Z::“:’:‘::;;"‘;:i::z:.. g “:j:arsél‘_":;, = '.Z.'._.':f“_;:.';:.i n mr:r‘;:“.w‘l
Sﬁctu' . - ¥ PLODUHOCULLYL LY
* Actu- Procj- Actu-~ Proj- Actu- vroj-
al % ected* al % ected* al % ected*
As TRADITIONAL SECTOR
1., Agriculture 1.4 1.8 2.0 3.5 3.4 54
2e Non-~capital -
intensive . ; -
. Non-skill 3.6 6.9 L L5 5.1 9.
intensive
B. MODERN SECTOR
3. Capital intensive
& skill intemns. 2.5/ 6.0 4.0 2.9 6.6 845
Ll‘. Sl{ill"intens. 3.3 8.3 1—.8 1-O 5.1 903
ALY, SECTORS 2.3 Lhe8 2.9 3.2 5.2 8.1
2e C9n§truction, craft industry, trade and personal services,
3e Mining, modern manufacturing, utilities and transportation.
L., Government services and finance.
¥ By the ILO Mission with the objective of achieving full
~ employment by 1985,

Source: IO {41) with minor modificationa,
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TABLE IV~3, The distribution of eanuy:entl, 1LY and 1970,
and projected full employnent ,truv'tru bv lgob.

Actual Projected®
1964 1970 1985
% % %
A. TRADITIONAL . 78,0 773 68.%
1, aAgriculture £3.5 50.5 52.7
2. lon cavital intensive . 20 ¢
Won skill intensive 2k 26.3 a6
B. MODERN SECTOR ' 22,0 2247 1.7
5. Capital intensive and
skill intensive 11,4 11.6 13.4
Lo Skill dintensive 10.6 11.1 18.3
TOTAL 100.0 100.0 100.0
Total {idliiions of
occunied naraocng) be 55 EL05 10,25

1Employment has been standarized, takes into account under-
employment by converting it into equivalent employment.

2By the ILO Mission with the objective of full employment
by 1985.

Source: Calculated from data in the ILO Report (41).

3. Employment migration between sectors.

Dorner and Felstehausen (20) found that the annual rate of
rural population growth was 1.2% and that of the urban population
5.6% in the period 1951-1964, Rural to urban migration has been
talking place at a rapid rate., This is reflected in the dramatic

growth of the cities, Although the agricultural population as a
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percentage of the total has declinedl nooulation ~“roylh adds
over 100,000 veovle Lo rural areas each vear resuliing in the
crowvding of minifundia, fragmentation and subdivision of already

small farms, (2C). Despite the igrarian Refornm Vicoram the Gind

J
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co~efficient of land distribution has increased (..
In the larger farms the tendency has been to reduce employment
opportunities due to mechanization (6). Currie’s iy} cailcuiations
show that about 4L0% of the population, can be displaced without
loss in output-by resorting all agriculture to modern technical
operations, He believes it to he desirable to shiit these excess
workers to non~agricultural activities. He argues that -their
presence in agriculture slows vp the srocess of Leohnifisaiion

3 LIS P -
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unemployed. Thus, he suggested a higher rate of wigration.

The actual migration is not so much from the traditional
to the modern sector but mainly between traditional sub-sectors.
Migrants from rural areas to the urban town find jobs in the
traditional labor intensive activities, especially in construction
and personal services,

In conclusion, the modern sector has rapid rate of growth
of output but remains as an enclave, practically close to new
entrants, The traditional sector remains almost stagnant with
low labor productivity levels but unable to absorb its full labor

force growth,

—————

261.5% in 1961, 47.2% in 1964 and 41.7% in 1970.




Ce THE .ILO FULI, ZMPLOYMENT PROGRAM,

The IL0O Mission estimated a target of 5,2 million additional
jobs to be created within 15 yvears which is more than double the

level of employment in 1970.1

1. Employment to be vrovided bv sector,.

The traditional sector is to provide 3.1 million jobs and

the modern sector 2.1 million,

TABLE IV-4, ILO recommendations for a full employment program

19761985,
e Number of new  Rate of rrowth in
sSector iobs (tlousand) @ Labor procuctiviiy
Traditional sector 3,110
. Agriculture 300 %2e5
Construction 680 1.8
Handicraft L2O 2.0
Commerce 750 1.0
Personal services LE0O 1.0
Modern sector 2,150
Mining 70 2eH
Manufacturing . 410 3.2
Public utilities 10 8¢5
Transport 370 2.0
Banking 160 1.0
Other services 1,130 1.0
TOTAL 5,210 342

Source: Calculated from 110 (41).

lThe employed population was 5.05 million in 1970 and a

projection of 10,25 million people to be employed by 1985,
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Modern manufacturing, despite its high rate of increase
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industry. The important dmpact on manufacturing might be
indirectly generating employment in services such as commerce,

as Bnalla (10) sugacsts.l liowever, the anticipated increase in
employment in ths comnerce sector would be high; it would have

to provide by 1985, as much as three times more job opportunities
as it was providing in 1970, Nevertheless, the PIMUR study2 shows
that: "Over the next decade increased percentages of the urban
labor force will need to find employment in activities other than
in food distribution 1f reduction in real prices of food are to

be achieved" (53),

2« The structure of the economy with full employment,

If implemented, the full employment prosram would result in
a significant change in the historical trends.3 The modernsector
is to employ a greater percentage of the labor force by 1985.
Furthermore, the "gap" between the traditional and the modern

sectors would be reduced a little on the average because of

anticipated increases in agricultural productivity and the reductinn

0of the historical rate of growth of labor productivity in
manufacturing, More important, the trend of widening “gap" between

the two sectors would be reversed,

See the previous chapter,
It is a regional stuay,
Sec Table IV-3,

NNy
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The "dualism" in the econony would continus o persist
1 TTmurmtrar
Hawnsrar

nAalmmd rn] iy meenT Arrrie s
St e LU A .

increasing productivity in the traditional =zector would become

the new chslleonge,
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A, CONCLUSIONS,

l. ‘'There are clear indications that the Colomnian economy

is "dualistic'". A modern sector coexists with a traditional sector.
2. The modern sector ccmprises of mining, transportation

and communications, manufzcturing, povernment services, finance,

1'and modern commerce.2 The

utilities, modern agriculture
traditional sector would comprise agriculture, personal services,
croaft dndustry, commerce and construction,

3. The mocdern sector has a production function involving
relatively high capital-labor ratios. Production techniques are
largely imported from the.developed countries, The traditionzl
gactorta nroaduehion function reanirvras relativelv low canital-labor
ratios.

L. Bach sector produces about half of the total output,
However, the traditional sector provides more than three~fourths
of the total employment,

5 The annual rate of mechanization of the modern sector
is relatively high while for the traditional sector it is near
Zero,

6. The share of employment by the modern sector remains
almost constant while its share of output has been increasing.

7. Technological unemploymént hés been the result of the

dualistic strudture and its trends,

Lo , S : et
DUSAT Clliv, Liwi wiod Tice, cotton, bananas, voultry indunirovr.
e : .

“Import and export firms, department stores and celf service
retailers,

7a
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8. Further, distortions in the factor prices and also other
distortions are encouraging biased choices towards capital
intensive techniques in the modern sector, but bias choices towards
labor intensive techniques in the traditional sector,., Therefore,
the maximum possible output cannot be reached and also the area
of redundant labor is increased,

9. Unemployment and underemployment are high in the economy.
Certainly, technological unemployment is a significant proportion
of total unemployment. The trends are towards more unemployment
and underemployment,

10. The ILO full employment program for 1985 would reverse
the trend of a widening productivity "gap" between modern and
cracitional seccvois, The rate at which the modsrn scctor was
increasing its total output share is likely to slow down a
little. The modern sector would increase its share of total
employment, |

1l. But, some modern sectors with already high productivity
levels and with high growth in labor productivity would continue
to have high labor productivity growth (i.e. utilities). Sectors
with low labor productivity would continue having low levels of
labor productivity (except agriculture). These traditional sub-~sectors
(construction, handicraft, commerce and personal services) would
provide most of the jobs, Dualism would remain in the economy by
1985,

12, The economy would have a very high rate of economic growth
(8.1%). This appears over-optimistic., Furthermore, the program of

full employment may result in high disguised unemployment and

underemployment specially in the traditional commerce sector,
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B, IMPLICATIONS FOR POLICY, ECONOMIC THEORY AND RESEARCH,

The level of aggregation used in this paper does not permit
specific policy recommendation. Rather, some implications on the
direction of the economy and on economic theory and research

which may be applied to underdéveloped countries are highlighted.

1. Policy implications.

Technological dualism can be related with part of the
unemployment problem in Colombia. Some of the general policy
implications are: B

(1) Selectivity of technology. In deciding policy on the use
of modern technology the following issues should be considered:

~ Their direct and indirect effects on éﬁployment generation
and on efficiency{

-.The alternative methods which are available and the
substitute commodities that can be produced,

- Jts use ih the production of commodities or capital goods
which meet absolute necessitieg'rather than "luxuries®,

-~ The impact on foreign trade and foreign exchange.

(2) Correction of factor price distortions is reguired,

The system of imports quotas and overvalued exchange rates must
be studied, Interest rates should also be studied, A lower cost
of capital for traditional sectors and actual availability vs,

a highexr cost of capital for modern sec¢tor firms can be studied,
In such a way that the'real interest rate" reflects the real social

cost of capital,

1a minimum of food, clothing, shelter, education and health,




(3) INCOMEX (International Trade Institute for Colombia)

Af annthar Oalamhian Avw TATTA

perhopo with the coo
institutions may organize an information center on technological
process avallable in other countries especially in advanced
underdeveloped courntries and developed countries., (The most
developed countries may have already very efficient information
channels),

(4) It may be important to revise the infant industry"
pclicy, High w£11 pretection from foreign competition may be
important only for some few years while a key industry gets
started, |

{ Provsaiy regulation devices must be studied, taking

o

T

! S
2 ey )

into account their implications on economies ol scate, excess
capacity and the goods and services which the planning office
want to develov. This also implies some control on labor unions.,

On the other hand, some kind of association of traditional
firms must be studied (ITCORA hus good exanples when it controls
and integrates land reform, marketing, credit and technical
assistance), These associations can be cooperatives, collective
firms, collective bargaining, etc, Besides, agrarian reform and
colonization are fundamental for agficulture.

(6) An aggresive marketing program for exports may be
co-ordinated by the government with the help of the Coffee
Federation., Studies on the potential products in which we have

comparative advantage in (because of "tropicality" and abundant
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labor) important potential markets, and the potential markets
that can be created through advertising and promotion should

be carried out., A co-ordinated production and marketing program
needs to be elaborated, Such a program would be important in
reducing unemployment and dualism,

(7) Devices for influencing the output mix must be studied,
i.e., differential excise taxes, income redistribution policies,
etc,

(8) The I1O guidelines must be studied and some criteria
might revised in the light of the dual economy theory. The creation
of large number of new jobs in the traditional sector at a cost
of maintaining very low increases in labor productivity,vhile the
modern sector continues at a high increases in labor proauctiviiy,

should be reconsidered,

2. Implications on economic theory and research.

| (1) The theory of dualism seems to be a promising concept
for explaining un and underemployment and helping to find useful
| solutlon in the process of development of backward countries.

(2) The theory of dualism may be broadened to include social
dualism, Further attempts to study dualism at a more disaggregated
level may be important for policy making in Colombia. It is
necessary to construct social indicators of well-being (poverty,
health, education, nutrition, child nutrition, etc.) which can

help in policy making.




(3) Altempts to separate the forces which lead to dualism

s the forcec which owroee Analiem 5.6, mndern technoloey,
monopoly, advertising, income distribution, education, etc., and
their trade-offs, can be important theoretically and also for
policy making.

(4) The need for and the impact of orsanizinz the "atomistic!
traditicnal sector, the technoliogy it can then employ, its
bargaining power (collective bargaining) are other important areas
of study with important policy implications,.

(5) Vhat are the impacts ¢f dualiswm on income concentration,
unemployment and social unrest? VWhat is the impact of this on
investment and Yieaxs" abroad? These are lmportant guestions
reiated to ©CONOMLC growth and deveiopment,

(6) VWhat are the Y"goods" and "bads" of having close trade
links with highly developed countries and the alternatives open

are questions which must be examined.
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