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I 

I. INTRODUCTION AND STATE211fNTS OF OBJECTIVES 

The introductory chapter has a dual purpose: a) to provide some 

perspective and, therefore, to describe, in broad outlines, approaches to 

and experience in development planning, including problem areas; b) to 

state, in the above context, the objective, nature and scope of the 

dissertation.
 

A. Economic Development and Employment
 

Economic development is a complex process which cuts across many 

areas of human endeavor. Its basic aim can be broadly defined as the 

improvement of individual living conditions and the attainment of certain 

minimum per cap ita levels of consumption of has ic necessities in an 

environment of human digo ity. For ch is to be possihie at least two 

conditions must be satisfied: a) increascd availahiIity of goods and 

services, and h) great or equality in consumption, ediucation , health and 

opportunitits. To attain the former, there must 1e sufficient growth of 

output, to attain the latter, there is a definite need for improved 

incomes of the poor so that a more equal distribution of output can be 

affected. Put in this way, it is clear that economic development 

is not just production. It is the upward movement of the entire social 

structure encompassing levels of living, attitudes and institutions. For 

economic deve l opment to take place production as well as distribution 

activities of an economy must function satisfactorily. 

Lconomiu development provides a cotinuous challenge. As incomes 

rise and the basic material necos ities are satisfied, onhers, higher 

in the hierarchy of human needs, become dominant requiring structural 
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innovations. Technological advance,diversification and technological 

while increasing productivity, has the tendency to decrease the labor 

content of output and to affect the distributional f7unction. In a free 

private ownership 	 of the means of pro-enterpriso or a mixed economy, with 

to produce conditions under which concentrationduction, this is likely 

and econom i c p.ower will thrive. This tendency froward concenof wealth 

tration is intensifLied by the scarcity of entrepreneurs with both 

organizing ability 	and financial resources. 

ol wealth and economic power gives rise to monopolis-Concentration 

tic production and enterprises, These develop strong and effective 

by dualism: the existence sidepolitical nfluence and split the economy 

by side of a technically and institutionall.y advanced and well organized 

modern high-income subsector and a back.ard low-income traditi(nal sub

sector. The dualistic structure of income di,:tribution becomes associated 

with social structure and political power, After a time it becomes very 

difficult or impossible to change the nature of the economy towards one 

of greater distributional equality: any attempt bring about suchto 


changes is bound to ru. up against economical ly and politically power

ful groups whose interests are in the maintenance of the status quo,
 

The close and powerful links which devel op between private vested
 

interests and the government are a strung and serious obstacle to 

wider, social sense of meaning and constituteeconomic Jovelopment in its 


one of the most difficult areas in development planning.
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Recognition that economic development involves more than production, 

and that increased production by itsel f will not improve the redistribution 

of incomes has led to new planning app roaches in which an improvement n 

the distributive function is sought by the generation of productive and 

rewarding ,mployment. Impetus for action has been provided by the alarm

ing increase in unemplovment and und.crimp l oyment and the w.idening extent 

of poverty, despite reIativ ely good or sat isfact ,ry output performance, 

including L growLh of manufacturing. The imp rtance employment in 

the development process is quite obvious, Both the ou tput and distribu

tion aspects A devel opnont are most directly c ,nnected emlo)with I-yment, 

Employment channels the input of labor into the production process and 

generaLes ouL put. Employment also provides the cnannel through which an 

individual derives benefiLs from his participation in the functioning of 

the economy. F~or a large number Af individuals without capital, empl.,v

ment provides the only means to claim a share in national output and de

rive an incomc. Emp cyment thus estabishe s he basic circular I ow Of 

resources and constitutes potential to expand Lhi.s f low into a dynamic and 

sel.f-sustained process. The success of development planning therefore 

hinges on ti, institution of a number of cgalitarian reforms, which stimii

late emplnymevt and weaken the rigid strutLure of dualism. Sucl reforms 

have been implemented and aided growth in the richer ecnomical lv 

developed countries. They arc all the more necessary in thu poor develop

ing countries where people are u:dernourished, in por health, whose hms

ing is substandard and sani tat ion even worse. Employment generat ion in 

these countries is in fact, a sine qua non for economic and social progress. 
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This realization is reflected in increased preoccupation with the 

generation of employment at national and international levels. National 

developmen plans have given progressively more attention to employment 

objectives, especially plans prepared in the early 1970's in which 

specili' emploment targets and policy measures to promote employment have 

been explicitly incorporated (I). At the international levei a growing 

amount of theorctical research, country case studies, field missions and 

other employment oriented activities indicate simi lar concern. Such major 

institutions as the internat ional Labor Off ice (ILO) and the Food and 

Agriculture Organization (FAO) of the United Nations (UN), the Develop

ment Centr of the Organization for Economic Cooperation and levelopment 

(OECD), the World Bank Group lending organizations and others have become 

progressively more involved with problems of employment. In recognition 

of the challenge, the UN has designated its Second Development Decade, 

extending ,vetr the 7('s, the decade of employment. During this decade 

the creat ion of productive and rewarding employment opportunities for the 

rapidly growing populations of the developing countries has been set as 

a major goal. 

Among the literature on the problem of employment, the publications 

of the FAO and ILO provide a very valuable source of information and 

knowledge mainly because of the wide international involvement of these 

organizations, of tl eir close contact with planning authorities in the 

developing countries and because of the work of highly qualified and 

dedicated experts or teams of experts. Recent findings of their research 

and recommendations have been summarized, analyzed and evaluated in (2) 
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and (3). There are detailed references to individual case studies and
 

"tier supporting documents. 

B. Employment Role of Agriculture 

Because most developing countries are still primarily agricultaral and are 

expected to remain so until the development process has expanded non

agricultural activities, agriculture becomes the most important sector 

in the generation of employment. The traditional employment role of 

agriculture was seen as that of releasing agricultural labor (by means of 

increased agricultural productivity) for use in the nonagriciltural sectors of 

the economy. Today, while it is still recognized that the eventual 

solution of the employment problem of the developing countries will be 

in the development of manufacturing and other nonagricultural sectors, it 

is realized that this can be accomplished only over a long perciod of 

time, involving perhaps several generations, and that, therefore, agri

culture must play the principal role in employment generation In the 

short run. The strategic importance of agriculture stems from the 

fol lowing: 

(1) Population and labor force are growing rapidly and cannot be 

checked in the next generation or so. 

(2) It has become increasingly clear that even under the most 

optimistic projections the labor absorptive capacity of nonagricultural 

sectors will not be able to cope with rapid population increases and the 

consequent rural-urban migration. That is, productive employment outside 

agriculture cannot be increased at a rate which could absorb expected increments 

to the urban labor force.
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(3) Expansion of manufacturing output and employment requires wide
 

and growing internal demand which is potentially available in traditional
 

a solid
agriculture. Unless this demand is stimulated, there cannot be 


basis for the expansi )a of manufacturing and gervices. 

(4) International experience indicates, that the generation of 

employment is most successful if agricultural and industrial development 

go forward in a process of balanced or concurrent growth (4). 

(5) The tcchnology and product mix of agriculture 

quite flexible and vary widely over the world. This flexibilityare 

makes agriculture particularly suitable for the implementation of tech

nologies that are labor intensive and capital saving, in line with the
 

relative factor endowment of most developing areas.
 

(6) There is a wide scope for institutional and other reforms in 

agriculture which increase employment, agricultural productivity and 

output. institutional measures such as land reform, the strengthening of 

the rights and privileges of tenants vis-a-vis landlords, colonization,
 

cooperatives, etc, can be of particular significance.
 

(7) Finally, the sector of agriculture is of great importance in 

view of present world food shortages, which may preclude the importa

tion of foodstuffs from abroad. 
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C. Approaches to Employment Planning and Problem Areas
 

With the recognition of agriculture as the key to overall economic 

development, including nutritional improvement, the employment potential of 

agriculture has become the subject of renewed interest and research. In 

line with this, research and technical assistance to developing countries 

have been largely directed to assessing feasible agricultural employment and 

output alternatives under different technological and demand conditions 

and to estimating the impact of these alternatives on the development
 

targets of the economy. 

Employment generation in agriculture is attempted in the following 

three major ways: a) to stimulate demand and obtain more employment 

from increas'ed production in response to higher demand, b) to change the 

input structure and obtain more employment from a given level of produc

tion, and c) to bring nonagricultural employmept to rural areas. These 

approaches are interdependent, in fact they constitute an integrated 

policy, Their separation is desirable from an analytical point of 

view. 

Figure 1 1. urawv,. to illustrate, grosso modo, the underlying logic. 

A number of key variables are identified, including employment. These 

are connected by means of a line diagram into a closed loop. The assumed 

cause-effect relationship is as follows: income distribution determines 

demand, demand determines output, the production of output generates 

empliyment, which in turn affects the distribution of income and closes 

the loop. The planning problem is to design and apply appropriate 

measures to stimulate interaction and expansion of the whole system. 



(External Demand)
 

Size and Composition 
Total Demand of Output
Internal Demand 

Technology:
 
Input mix
 

Income Distribution:
 
Low
 

Labor and ownership Employment
Medium 

High Income
 

Very High 

Rural Development
 

Figure 1. Cause-effect relationship in agricultural development plans
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In terms of employment, the need is to know how employment affects the
 

growth of the system and is affected by it.
 

(a) On the demand side distinction ha; to be made between internal 

and external demand. Internally, income is spent in different amounts and 

for different products by different income ,lasses. Therefore, a change 

in the distribution of income becomes an important instrument to affect 

the composition as well as te amount of demand, hence employment. in 

instances where the distribution of income is split by dualism and is 

highly concentrated in the upper income classes, as in the case of Central 

America (4), it is fairly obvious that economic development and the 

generation of employment is handicapped by lack of internal demand. It 

is therefore necessary to design policy measures which influence the 

distributive forces in the economy towards greater equality. The need, 

in particular, is to increase and sustain at higher levels individual 

earnings in the traditional subsector and thus activate the large 

potential market which it represents. 

Changes in income distribution could be effected by transfer pay

ments. However, in real life the coverage of fiscal systems in develop

ing countries is extremely limited and difficult to expand. Once the 

production has been so organized as to leave fairly large numbeis of 

people unemployed, it becomes impossible to redistribute incomes to those 

who are not participating in the production. Therefore, the answer lies 

in more fundamental changes, in changes that affect the structure of 

ownership and social mobility, and lead to fuller participation in the 

process of production. 
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The external component of demand may be quite important, but it is
 

is there fore mostly outside the
largely determined oxogenously 	and 


Htowever, the government can see to it that
influence of domestic policy. 

benefits from international trade are reinvested productively and reach 

down to the lower . 2om, groups, inc'[uding the smalI Fa rimler, and increase 

international measures oftheir incomes. With regard to external demand, 


be of substantial help
trade liberalization in agricultural prodLcts can 

to developing countries. The possible employment generatiig O tSU o 

on theinternational trade 	 have been the subject of recent studies 

FAt) is currently proposing an international tradebasis of which the 


adjustment (for details see (5)).
 

labor required for a given level of production
(b) 	The amount of 


and on the
depends on the cOmp,)osition of that product - the product mix-, 

used to obta in it. The product mix, asLechnology - the input mix-, 

indicated, depends pr imarily on the pattern of demand and can be 

to a limited extent. The inputinfluenced by government policies only 


sc'ope for policy action because of
mix, however, has a s omewhat wider Lho 

The problem is to modernize theflexibil ity of agricultural technology. 

improve Ks productivity withoutpredominanty t raditi"Ial subsector and 

greatly reducing, perhaps even increasing, its capacity for labor 

absorption, wh ile, at th same time, arresting tie spread of the Labor 

technified subsector. otherdisplacing mechani zation in the modein or In 

words, a new input-ottplt pattern is needed, an intermediate technology 

both labor us ing and yield increasing. 
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An intermediate technology of this nature has been successfully 

adopted by many small farmers using better seeds and advanced ctitiva

tion practices in a number of developing countries. However, certain 

fiscal and related measures are required: the government roinst adjust
 

relative factor prices, including the rate of exchange, provide for
 

adequate credit, marketing and extension services, invest in rural
 

infrastructure, public works projects, and so on.
 

Again, more w. -ess radical structural changes may be necessary.
 

InternationLI experience indicates that whether the agricultural str,,

ture is unimodal or bimodal (dualistic) has a major influence in agri

cultural empl,,yment. With a unimdal structure it is possihle to apply 

labor intensive technology to the whole of the agricultural sector. Where
 

the agriculture is strongly limodal,it is difficutlt or impossible to
 

avoid most benefits from technological change going to tite large farmers
 

in the modern subsector for reason already merntioned. (lFor more on this 

see (3)). 

(c) Finally, while employment generation in agricultural activities
 

is of major concern and importance, there is a need to view the problem
 

in a wider, more comprehensive and integrated context whicit includets thle
 

possibilityvf nonagricultural employment gentrat ion in rural areas.
 

Here planning must be concerned with the development of various processing
 

and manufacturing activities and of towns in rural areas, with the necessary
 

infrastructure, with public works programs, education and other activities.
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along these lines continue and lead toResearch and planning efforts 

improved and more realistic formulation 	of development plans. However,
 

there is as yet little sign of success in dealing with the employment 

problem in economies characterized by dualism, mostlv because the dis

trihutiv aspects of development bOre t 	 uch up1 the very sensitive 

A change in tie attitudes of arcea of private ownership and control. 

the ruling e1ite must take place, a recognition that political stability,
 

economic progress and the welfare of the nation can obtain only when 

social development accompanies economic growth, when productive effort, 

ownership of property determines opport unities for advancement.not mere 


There is no lack
In most developing countries this is already happening. 


of suggestions and planning for egalitarian reforms - in employment,
 

These efforts, however, can not carry vecry
education, land and elsewhere. 


far if they do not elicit adeqiate respon se and pressure from below, from
 

the larg t imber of people in the tr-aditional subsectot'. The pressure, 

in many instances, is not yet forthcoming. As a resultt of the past,
 

people in traditional agriculture are still largely demoralized, divided
 

have much faith in the political process
and ineffectual. They do not 

and arie unable or unwilling to generate a popular mnveent. The result 

imbedded attitudes and vested interests.is a vicious circle of deeply 

These tend to maintain the existing s ;cial and economic power structure, 

which in turn yields an envi.ronment unfavorable to change. One of the 

most di ff icul t and chal longing problems is, therefore, the problem of 

to break this circle and how to weld together into a strong, indepenhow 

two important proiductive sources dent and indissoluble society the 
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traditional and modern production, sources which are presently separated
 

by inequalities in ownership.
 

D. The Purpose and Scope of the Dissertation
 

The purpose of the dissertation is to present and discuss a 

methodology cost in a consistency framework within which the employment 

capacity of agr-iculturc can be invest igated, then to apply it to the 

agricultural sector of (WColcrbia. The hasic assertion is that agricul

tural production and employment can achieve rapid growth if an effective 

demand is stimulatnd b suitabic agricultural policies eliciting tech

nological and institutional change which brings about greater equality 

in the distribution of inctnu. 

Along the lines of planning efforts discussed above. the methodology 

approaches the problem of unemployment in the following areas and ways: 

a) It is designed to capture the employment potential of agricul

ture. At the same time, overall economic consistency is ensured by the 

use of an economy-wide macro model which situates the sector of agricul-

Lure in the economy as a whole. 

h) Income redistrihution targets are incorporated as an essential 

part of the model. This permits an examination of the implications of 

a change in demand on output and employment as well as pol icy measures 

required to generate and sustain proposed changes in the income distribution. 

c ) ( the prnduction side, distinction is made between tliree 

different agricultural techneiogies for maj or crops. In this way employ

ment and other e[fectS can be assessed and planned for by a change in 

the technological mix towards greater labor intensity. 
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d) Because of technological differentiation the methodology is
 

particularly suitable for application to agriculture split by dualism.
 

that is, to agriculture characterized by high concentration of incomes
 

and ownership of property. This is presently the case in many develop

ing countries, including Colombia. 

e) Detailed input-output structure is specified for each technology. 

This makes the methodo gy effective at the micro level, reaching down 

to the subsistence farmer, and enables the policy maker to assess and 

plan for required changes at the farm level. 

The dissertation is organized in the following way. Chapter 11 

describes the tuctuoe and functioning of the Colombian economy and 

indicates why the proposed methodcl ogy can be of particular use for the 

planning of Colombian agriculture. Chapter III presents and dis

cusses the methdology in considerable detail. Chapter IV applies it to 

Colombian agriculture and indicates agriculture's possible employment 

generating capacity. Chapter V evaluates the results, indicat es weak

nesses and problem areas, suggests improverments, and concludes the 

d issertat ion. 
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II. THE NATURE AND FUNCTIONING
 

OF THE COLOMBIAN ECONOMY
 

The basic requirements for planning in a developing economy are no 

different from those in any type of economy. The essential components are 

an assessment of the resources available, an understanding of the forces, 

economic and pol it.ical , cc ntroll ing their uti zati.on, a determination of 

the most effective resource combination for the generation of ucononi, 

growvth, and a policy to influence resource at:ilization and employment 

towards development gals. The success of economic development is usually 

judged by the rapidity and ease with which economic resources can be 

transferred from agriculture, especial. lv from traditional agriculture, 

into productive industrial activities and by the extcnt and diversifi

cat ion in out put and 0151 ovuIcmut thus achieved. T e must obvious results 

of development appear in thc growth of modern manufacturing and in the 

decline of traditional activities. 

The purpose of the present chapter is to trace the course of economic 

development in C oluombia in tlis context, to observo the growth and Lrans

formation of the economy, the evolution of institutional, structural and 

a number of planning strategies proposedother impediments, and to survey 

to change the pattern of development towards fulicr utili zation of re

sources. The clapter is organized as l lows: i) retrospect into early 

the
development and tLhe beginning of industrial ization, 2) analysis o1 

nature and function iog of the moderon Alolombian economy, 3) obstacles to 

development and employment and 4) approaches to development planning. 
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A. Early Development and Some Lessons 

The area of Colombia is well placed geographically. It is in the
 

tropics and due to the advantage of bordering both 	the Pacific and the 

on the major worldAtlantic Oceans, its products can be easily placed 

markets in the temperate zoes, namely North America, Western Europe and 

Japan. 

In the 19th century Colombia was fully integrated in world production 

primary products. Early economic developmentand trade as a pr'ducer of 

was conditioned by ain Co'omb ia, as elsewhere in Latin Amer ica, 

supported byperiphery-Metr)Vol is relationship of prMduction and trade, 


the1 Ilosophy K laissez-faire. During this period emphasis was mostly
 

on export agriculture and the extraction of mineral wealt h by private 

or no government control and interference. Forenterprise with little 

.:ome time the policy of the government continued to he one of strict 

s,wcial code based on class distinction. Land ownership in particular was 

regarded as a neans of accumulation of wealth ratler than a trusteeship 

under which tlie land is to he developed, improved aim passed un to 

Such policy gave rise to a small, but powerfulsucceeding generations. 

ruling class of landowners, merclhants and foreign investors. The conse

quence for agricul ture was the development of a lat ifund ia-mini fundia 

separated and cut off the bulk of the agricultural 	 populacomplex which 

tion from the mainsprings of change, from the improvement of incomes and 

opporttnity for advancement. The interests of the landowners were 

sufficiently served by the availability of land, the supply of cheap labor 

and tLh existonce of profitable external markets. Most investment was 

shaped accordingty and was directed into infrastructure (ports, roads, 
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communication, etc.) to service exports. If productive investment was
 

undertaken, it was mostly limited to capacity expansion (e.g., acquisition
 

of more land) to increase the volume of exports rather than diversifica

tion to include new economic activities. There was, therefore, no
 

conscious policy to move the economy towards greater distributive equal

ity, greater autarky and industria ization. 

The country's agricultural nature is evident from the distribution of 

output and employment presented in Figure 2. Lt can be seen that until 

about the 1920's the weight of agriculture in output and employment continued 

to grow and that of indusry remained stationary or declined. Manufac

turing was mostly confined to tLe traditional handicraft (artisan) 

sector producing cotton textiles, leather, silver and other goods. At 

the time of the 1870 census, as reported in ( 6), only about one percent 

of the country's labor force was classified as employed in modern L Mtory 

type mnanufacturing uSing advanced machi nery and power. The bulk of 

manufactured gol,; wa; imported wh ile exports consisted almost entirely 

of primary product s such as tobacco, oil, coffee, precious stones and 

others,
 

Figure 3 depicts the export performance. Two periods can be dis

tinguished: the first based mainly on tobacco and extending roughly to 

the beginning of the 190's, the second, involving coffee and continuing 

well into the 1950's. It is noteworthy that during the expansion 

of the product ion of coffee the structure of Colombia's economy 

became more diversif ied and more sizeable investment in manufac

turing took place. The reasons for this change and the diiferent 
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growth impacts of the two major export crops are of considerable importance. 

Although statistical data are scarce, the basic causes affecting sectoral 

diversification in spite of the prevalence of laissez-faire are easily 

established. 

1. The impact of tobacco 

Tobacco cultivation in Columbia began as an operation of government 

monopoly. Free production was permitted later, hut the technique of 

prductLion was so fixed by previous development that large plantation type 

inits c ontinucd to be the rule. While the ownership un it was large, the 

actual production unit was small and based on a share-cropping arrangeme,,t 

since it was kn own that successful cultivation requires great care Irom 

seedlings through regular weeding, topping, selective leaf harvesting and 

the l ong process of curing. In the organization of production and market

ing there were considerable cconomies of scale which effectively precluded 

the smaller lan.hoilders from participation in the production for foreign 

trade. 'lbTherefore, as tobacco exports expanded, so did the size of tobacco 

plantat ions W itih the result that the limited area of al luivial lands best 

Suited for the production of the tobacco leaf became c ontcent rated ini the 

hands of relativlty few large landowners. The scarcity of land and the 

po l icy of laissez-faire were important fact ors in the consequont increase 

of monopoly power of the plantation owners. This was manifest in declin

i.ng rural wages and increasing rents - a change in the distributive func

tion towards greater income inequality frvoring the owners of the land. 

Evidence in ( 6 ) indicates that landlords were not. only able to obtain 

higher regular rents, but that they were also in the position to extract 
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substantial profits from the differential between the price paid to
 

tenants for tobacco and the price obtained on the world market, a
 

differential seldom less than 100 percent. In addition to receiving low and
 

stagnating incomes, the sharecroppers also became isolated from contact
 

with market forces and consequently from opportunities to move into addi

tional processing activities associated with the final product. Such develop

ment set the stage for agricultural dualism splitting the income distribution,
 

distorting incentives, and isolating low income rural people from the 

benefits of international trade.
 

It must be noted that as a result of the concentration of incomes 

in the higher income classes, economic dualism also pnrvaded artisan activ

ities. Traditional handicrafts at that time constituted an important 

source of additional incomes to low income famntes in rural as well as 

urban areas. Handicrafts were practiced not only by the head of the 

household, but also largely by women and children, especially the manu

facturing of cotton textiles. Here there existed competition hetween the 

influential class of merchants, the principal proponents of free trade, 

and the numerically large but unorganized, poor class of artisans. 

The spending pattern of the consumers in the higher income classes 

favored manufactured imports. The availability of such imports and the 

continuation of free trade policies under which imports were admitted 

freely or at low tarrif rates narrowed the market share of artisans quite 

drastically. It has been estimated that mostly due to increased textile 

imports from England, the value of domestical ly produced and marketed 

handicrafts in Colombia declined from S20.0 million in 1850 to $7.8
 

million in 1895 (6). Since alternative employment and income
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further
opportunities were not readily available, the consequence was 


the lower end and their augmentation at the
reduction of incomes at 

upper end of the income distribution scale,favoring the class of 

merchants. 

Under these circumstances internal demand for manufactured products 

of domestic origin could not be stimulaLed. In fact, it continued to 

decline as the gains from international trade were redistributed not so
 

much on the basis of actual contribution to production but rather
 

in line with the growing concentration of land and political power.
 

2. The impact of coffee
 

More sizeable investment in manufacturing appeared only after World 

War 1. Although there was some change in the free trade policies towards 

greater control and economic planning, notably the establishment of 

higher tarrif in 1905, the initial force behind the growth of manufactur

ing and consequent structural changes in the airection of more del1oped
 

economy wah due to the emergence of coffee as Colombia's major export
 

crop.
 

The expansion of coffee production began in the 1890's and was
 

extremely rapid in the 1905-14 decade as the capacity of the Ancioquia
 

region, particularly well suited for cafe suave - Colombia's mild coffee,
 

in which the country excelled, began to be more fully utilized. Further
 

growth occurred in the 1920's largely in the rich Quindio region from
 

which exports moved through the Pacific port of Buenaventura. A visible
 

result of the changing economic structure was the first large-scale
 

textile mill., employing some 300 people which began production in 1906
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in Medellin. Various other light consumer goods industries also emerged 

and by 1918 industrial employment in Medellin was estimated at 6,000 (6). 

It was clearly not by accident that these developmrnts, which formed the 

first industrial nucleus in Colombia, occurred in Antioquia, the principal 

coffee producing area. 

Important differences in production took place. In contrast to 

tobacco, coffee cultivation in Colombia did not involve economies of 

scale, This was due mostly to the fact that the ecologically best suited 

coffee areas were found on intermediate or steep slopes which did not 

lend themselves to large production and marketing units. Moreover, the 

cultivation of coffee fitted extraordinarily well into the production cycle 

and capacity of the small subsistence farmer possessing only a few 

hectares of land, and operating in frontier areas. Here the typical 

sequence of activities was as follows: an initial slash-and-burn corn 

planting, an intermediate period of interplaatLing with additional crops 

such as beans, manioc, plantains, bananas and coffee, then more depen

dence on coffee alone.
 

As a result, coffee production in Colombia developed as, and continued 

to be,a smallholder operation. A large share of coffee exports origina

ted from small family type farm units , in contrast to large coffee fincas as 

in Brazil and Central America. The wide extent of smallholdur participation 

,[ the oroduction of coffee is revealed by the first Colombian coffee census 

in 1932. According to the findings of this census, quoted in ( 6 ), of the 

150,000 coffee farms surveyed, more than 50 percent were found to be under 

10 hectares. Similarly, according to the United Nations estimates in 
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(7), in the mid 1950's only less than 7 percent of Colombia's total 

coffee production originated on farms larger than 50 hectares. The 

smallholder characteristic is evident in Figure 4 which compares by means 

of Lorenz curves coffee farm and land (list r ibut i.,m in Comnbia and 1I1 

S a vador . ' e :uuchLiI ]a g r weight. o' smal lc" col Ic e farms in Colombia is 

quit:e apparent. 
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3. Lessons from early experience
 

The different growth impacts of the two export crops makes it
 

possible, within limits, to identify and understand forces which shaped
 

Colombia's economic 
structure and brought about impedimaenrq to economic
 

diversific aLion and development. At the same time it is also p ,ssihic to
 

observe the dCvelopment potential agriculture and see hvw this poten

tial can be released. The early experience, theretore, sugests what
 

basic strategy, or elements of such strategy, are appropriate in genera

ting employment, improving the income distribution and bringing about
 

development with fuller participation,and use of resources. The following
 

are some lessons and "bservatilns in thLs respect.
 

a) If an economy is wide open to international trade and if there 

is no effective government control of the accumulation of property and 

wealth, the process of development leads to a dualistic structure 

within which the exporl-t sector becomes divorced from the rest of the 

economy. While the process generates growth, the gains from it are 

largely consumed in the form of imports within the e:xp ,rt sector itself. 

Such development took place during the tabacco period, a period characterized 

by small sharecropping production units and large ownership units. It 

led to the generation of a highly unequal, low-waLe, high-rent income 

distribution limiting internal demand, distorting incentives and preventing 

qnscal mnbil t,. As a ro.ult. manufac, ring: was not stimulated and sizeahL(. 

nonagricultural employment did not deelon. 
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b) Technological change in agriculture can bring about a change in 

the distribution of incomes which widens internal demand and stimulate 

diversification. The production of coffee is a case in point. Coffee 

production in Colombia expanded under ditferent technological conditions 

which brought large numbvry of subsistencu rural families in direct 

contact with the market economy. It is important to note that this 

process took place while laissez-faire was still dominant. The possi

hility to include coffee in the production unit el the subsistence farmer, 

in combination with freely available frontier land, made a surplus in cash 

incomes available after the satisfaction of the family's requirements for 

f,,od for the first time. it has been estimated that between 1870 and 1930 

a lifth to a quarter of Colombia's rural population, amounting Lo same 5 

million by 1932, was brought i.nto the market economy by coffee. This had a 

powerful , expansionary effect wlich contriiuted t.o the widening of the 

industrial basis as indicated in Figure 2. 

c) Forward and backward t i.nkages cmerg ing from a part icu l ar industry 

can be o great significance in stimulating ecoLomic exp..nsion. In the 

tobacco perio0d no noticeable pressur, s and inducements for diversiftica-

Lion were evident., In the coffee perid, however, there emerged impor-

Lant supplteient ary activities; promoLing urban emplIoyment and the expan

sion of infrastructure. In the city of MedelIin, for example, by 1922 

over 40 percent of the urban labor force was employed in coffee proces

sing plants providin g almost twice as many j obs as in the manufacturing 

of textiles wlhiclh was domiinant in emp loyment before ( 6). 
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The spread of coffee cultivation also stimulated the development and
 

widening of the road and railroad network opening up and integrating
 

remote anl isolated rural areas. No such development took place in the
 

t obacco period because the production of tobacco was mostly limited t,, 

alluvial lands in Li erra caliente and could be, therefore, serviced by 

steam navigation in "he rivers. The spread and mu]Lipl icat ion of cf fee 

growth areas in the highlands necessitated inland transportation. The
 

effect was not only to expand econ omic frontiers at home but also t:, 

improve Cotlumbia' competitive situation on the wor1d coffee market as 

well. It has been calculated that due to thte spread of the railroad 

network, transport costs of coffee within a decade fell from 20 percent
 

to 5 percent of the delivered price ( 6).
 

d) An important factor in the development process is the human 

element the quality of which can be improved and strengthened by measures 

leading to and enabling participation and exposure to decision making 

in the prodttc tion process. With the emergence of more 'umerous individual 

and independet production units and their direct involvement in the 

market economy during the coffee period, there )egan a change in 

individual attitudes and persial qualities. Unlike the case of tobacco 

when management and entrepreneurial functions remained in the hands of a 

few, the production of coffee spread the possibility and need to exercise 

and develop these qualities more widely as individual prclutcers became 

involved in money transactionts. The st re nth ofI the ialnagement and 

entrepreneurial activities was demun t rated by a number of itportant 

innovations such as the phased interplanting of coffee with subsistence 
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crops thus avoiding the risk of narrow specialization, the use of banana
 

and platano trees for shade, the picking of individual beans as opposed
 

F small machines toto crude stripping of the branch, and thle devel opment 

hull from Lhe ean before transpo~rtation to urbanremove the ouLter 

markets. 

Although caoffee provided an important primum mobile in the growLh of 

cund it i onedmanufac ur ing and ot her nonagr Icuitoral act iv i Lis and 

attiktdes towards devel oplment, it failed to break the rigid ofstructure 


dualism embedded in the Lncntration At property and p, litical power. 

.i,,ru 2 indicates that only about 3 percent of Columbia's labor force 

was emplo)yed in modern factory-type manufacturing producing about 7.5
 

purct , tLhe GNP by the mid 1920's. The importance : the coffee
 

much in the actual diversificationexperience, however, lies not so 

achi eved, hut rather in the demonstration that technological change in 

may spread throughagriculttre can generate conditions under which growth 

out the ecoouiy. CuE fee production expanded part icipati n, improved the 

(listribu~tion of incomes, widened internal demand, shiiled it away from 

inpirt: and toawards domestic products, rooditLi ned attitudes and 

al)out as a consequence
generated growth linkages. Such changv may comlle 

it can also beof natural cond itions as in the case of coffee. But 

planned and supported by government action provi~ing the necessary in

stituLional seLLing. 

There is another important realization emerging from the early 

experienct. It is that economic backwardness in Colombia is not so much 

the result of an outright absence or scarcity of productive resources-

these are latent and conditionally available-- but that there is only the 
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need for strong catalytic agents to call forth and enlist for development
 

purposes resources and abilities that are hidden, scattered or badly
 

utilized. The expansi on in the cultivation of the slow-yielding coffee
 

in frontier arcas is a good example. it indicates that if technological
 

and institional c.nditions are right and there is a quid pro quo for 

individual effort, capital and skill formation in agriculture can be
 

remarkably responsive to improved income expectations.
 

B. Modern Development and Present Economic Structure
 

In Colombia the period between 1880 and 1930 can he considered as a 

period of preindustrial transition. During thLis time, most notably during 

the coffee period, subsistence agriculture became more market oriented 

with greater division of labor and a more extensive network of trade. An 

important development was the slow emergence of the country's industrial 

basis. As indicated, the beginnings of industrLaization was not the 

result of a Uelliberate economic policy - laissez faire continued to pre

vail - but rather the consequence of natural forces activated by techno

logical change in the production of coffee, it was only after the tran

sitory period, marking the advent of modern development, when inter

national events led to the adoption of a development policy aimed at the 

promotion of manufacturing industries by active goveruin t policy. 

The growth of the extent of state intervention in economic matters
 

was brought about by continuous upheavals in international relations
 

triggered by World War 1. While it was hoped that the pattern of
 

international trade and specialization could be restored, the effort of
 

reconstruction collapsed during the great depressin in the 1930's.
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industrial production fell by 31 	percent, the valueBetween 1929-32 world 


particuof world trade declined by 65 percent and the price of coffee, of 

by more than 70 percent ( 8). Afterlar importance to Colombia, fell 

World War ii the extraordinary economic and military power of the Uni.ted 

States, the rise of world importance of the USSR and the impoverishment 

of western Europe were facts of dec isive importance marking the end of 

era during which western Europe had dominated world politics and an 

The system of world trade based on metropolitan-periphery sub
economy. 

ordination and laissez-faire was 	 irreversibly wrecked. TheI loss of 

European markets and the changed worl d s i tuat ion revea ted the 

danger inherent in Lhe narrow dependence on primary exports for 

during the depression Colombia'sforeign exchange. During the war and 

export earnings declined to critically low levels and caused 

serious and acutely felt shortages of previously imported consumer goods. 

diversify the productionRapid industrialization by import substitution to 

capacity of the economy appeared 	 a reasonable solution. 

imp_ t srI ist -tion1. Lndustrializati on by 

In 	 simple terms indulstrializaLiom by import substitutions refers to 

market from foreign producers by
the take-over of an exist ing domestic 

industrial investment inprohilbiting or impeding imports and by promoting 

of inter
various ways. The actual 	 process usually begins with the import 


wiich are then combined with labor to produce
mediate and capital goods 


At a later stage the process may he completed by

the finished produict. 


downwards" to include the production of
extending it "from the top 

formerly imported intermediate and capital goods.
 



31
 

In Colombia, as well as in most 
other developing countries, indus

trial izat ion came to be regarded not only as an integral part of the 

wider process of de-Polopment, but also as a necessary prec ,ndi.ti n for 

sustaining it. (M the basis of deve Iopment experincee f developed 

countries it was expected that if s zeable investment was directed into 

manufacturing, the overall prdductiviiy of- labor and capital in the 

ec(momy would be appreciably higher than oihurwise and would rapidly 

increase the growth of oututI. LFurthermore, it was hpc!d that emphasis 

on domestic mannfacturing w0ld generate conditions for self-sustained 

progress: a) employment opportuonities wonld expand and per capita 

incomes grow, stlmu1ating internal demand and changing it towards domes

tic products; b) the growth f ;maniiFactLlr ing would tend Lo progressively 

improve economic and social environment and facil itate ftrt her expansion. 

The policy of import subLstitution was adopted with the following 

major objectives in mind: a ) t derease the dLpelndeeC on imports and 

achieve higher sel f-sufficiency in manufactured goods, part icularly 

consumer goods; b) to Widen the co untrv's indlstrial basis and provide 

higher and increasing employment and inctme op pot Lrtunities outside agricul

ture, and c) to diversify exports by raising the contribution of manufac

turing in the earni.ng of foreign exchange. 

The process began to be shaped by extensive controls over imports 

and exchange transactions with tie setting up of the Exchbange Contro l 

Board in 1931. Import substiLution was vigolously lpr(oote d in the follow

i ng two decades by measures such as protect ive tar ifls, exchange controls, 

special preferences for domestic and foreign firms import ing capital 

goods for new industries, preferential import exchange rates for
 

http:earni.ng
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industrial raw materials and intermediate inputs, cheap loans for
 

selected industries, government support of infrastructure, etc. (for
 

details of protective arrangements consult (9) and (10)).
 

2. Structural changes
 

'The pol icy of import substitution brought about visible structural 

changes and relocation of labor. According to the Currie Mission (11), 

between 1939-48 the value of industrial productiou, in constant prices, 

increased by 143 percent or at about 9.3 percent per va r on Lhe average. 

At the same time employ-ment in manufacturing industries increased by 46 

percent from 100 thousand to 146 thousand full time workers. Changes of 

similar magnitude were also observable in transport, commerce and other 

sec tors. 

Sectoral distribution of Colombia's labor force and changes that 

took place between 1951 and 1970 are illustrated in Table 1. A notable 

characteristic is the importance of agriculture despite the rapid rate at 

which agriculLure's share in total, labor force has been decl ining. Thus 

in tLhe period of nearly 20 years prior toW197(), during which the total 

labor force was growing at a rate between 2.4 and 3.3 percent a year, 

agriculture's siiare in the total declined from nearly 54 percent to about 

37 percent. Nevertheless, agriculLure still continues to accommodate 

more of the total labor force than any other sector. Lt is evident that 

agr i c ,t ureY'dec l ining W jt ilt ta Ilabor force has been assoc i at cd w i Lii a 

rapidly diminishing growth rate of agri illtural labor force, which shows 

a dec line from 1.4 percent per year in 1951-64 to sl ighltly a negative -0.8
 

percent per year in 1964-70. The latter means that the agricultural labor
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force is beginning to decline in absolute numbers, a fact which may
 

mark an important turning point, provided the trend persists. It
 

can be calculated that if this trend continues through 1985, the
 

agricultural labor force will decline to slightly over 2 million,
 

while the urban labor force will double from 4 million in 1970 to 8 

million in 1985. 

t is clear, however, that white agriculture has been, to some ex

tent, relieved of the pressure generated by rapid pulat ion growth, GO 

problem of employment has merely shifted to sectors outside agriculture. 

Table I shows, for example, that the growth rate of lab or force in the 

three most important nonagricultural sectors, manufactur i ng, c ommerce 

plus finan 2s , and services, have doubled or more than doubled to 6.9, 

14.0 and 6.8 percent per year, respectively, between 1951-64 and 1964-70. 

Since it is known that employment in these sectors has grown at a much 

slower rate, e.g., at 2.0 percent per year in min-ufactur ing between 

1965-70, unemployment here, and in nonagriculture in general, has been
 

increasing at a faster rate than in agriculture.
 

Underlying the changes in the composition of Colombia's labor force 

is a complex rural-urban migration pattern. Colombia has approximately 

one hundred towns with over 100,000 inhabitants, some thirty Al whiclh have 

more than 300,000 inhabitants. The pattern of migration indicates that in
 

most cases rural migrants move to vilLages and small towns, while the
 

residents of these move on to larger towns. This means that smaller towns,
 

which are very important in the strategy of rural development, are losing 

many of their more dynamic entrepreneurs while gaining migrants with
 



a
 
per year changes
TABLE 1. Sectoral distribution of labor force in numbers, percent 

1951 	 1964 1970 1951-1964 1964-1970
 

Sectors Total Total Total -	 Z
 

1. Agriculture (in

cludes fishing and 

hunting) 2,023,281 53.9 2,427,059 47.3 2,312,262 37.1 1.4 - 0.8 

2. 	Mining 61,223 1.6 81,279 1.6 32,374 0.5 2.2 -16.6
 

3. 	Manufacturing 460,907 12.3 655,961 12.8 978,073 15.7 2.8 6.9
 

4. 	Electricity, gas
 

and water 10,472 0.3 13,276 0.3 33,619 0.5 1.8 16.8
 

5. 	Construction 132,922 3.5 220,705 4.3 267,087 4.3 4.0 3.2
 

6 	 Commerce, hotels and
 

finances 203,774 5.4 440,520 8.6 968,112 15.6 6.1 14.0
 

7. Transport and
 

comnmunications 130,083 3.5 191,817 3.7 262,729 4.2 3.0 5.4
 

8. 	Services 598,093 15.9 925,946 18.0 1,371,544 223 3.4 6.8
 

9. 	Other activities 134,854 3.6 177,562 S4 - - 2.1 -

TOTAL 3,755,609 1000 5,134,125 100.0 6,225,800 100.0 2.4 3.3 

a Source (12). 
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few skills. The flow of migrants has been increasingly unidirectional 

and growing in numbers. In 1938 only 31 percent of total population was 

in urban areas, while in 1964 over 52 percent resided in cities with 

population over 100,000. By 1985 nearly 73 percent of the ,.:timated 

population of 33 million is expected to have left the rural sector. In 

recent years the largest four cities in Colombia have been growing by 

nearly 7 percent a year, approximately twice as fast as the growth of 

total population. 

Sectoral distribution of output between 1950 and 1967 is presented
 

in Table 2. Again the importance of agriculture is quite outstanding.
 

In terms of annual percentage growth rates, obtained from (13), the out

put of agriculture has grown at a somewhat uneven and fluctuating rate:
 

at about 2.8 percent per year in the puiiods 1950-55 and 1960-67, and at
 

about 4.4 percent per year in 1955-60. In comparison with corresponding
 

periods in Table 1, it is quite striking that agricultural output has
 

grown at a considerably faster rate than the agricultural labor force. 

TABLE 2. Sectoral distribution of GNP (percentages)a 

Sector 1950 1955 1960 1967
 

Agriculture 40.0 35.5 34.6 30.9 
Minerals 3 8 3.6 4.1 3.5 
Manufacturing 13.9 15.1 16.7 17.6 
Construct ion 2.8 3.9 3.2 3.7 
Commerce 12.8 13.6 12.7 12.9 
Transportation 5.3 6.9 6.1 6.3 
Services 8.0 7.5 7.6 7.3 
Other 13.4 13.9 15,0 17.8 

Total 100.0 100.0 100.0 100.0
 

aSource : (12). 
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The share of manufacturing in total output has increased to nearly 

18 percent. Its rate of growth has been relatively stable at about 7. 

percent, while that of the GNP has increased from about 5.0 percent in the 

50's to about 7.0 percent at the beginning of the 70's. This indicates 

that the initial growth stimulating effect of the manufacturing sector has 

gradually subsided and that the share of manufacturing in total output is 

not increasing, but remaining rather constant. At the same time it is also 

interesting to note that while between 1950 and 1967 the share of manufac.

turing in total output did show an increase from roughly 1.4 to 18 percent, 

the share of manufacturing in total labor force in the same period remained 

virtually constant, indicating increasing capital intensity.
 

Another striking feature is the relatively large and growing accom

modation of the labor force in the service sector accompanied by a decline 

of the service sector's share in the GNP. Thus while the share of the 

service sector in total employment increased from nearly 16 percent in 

1951 to over 22 percent in 1970, the share of the service sector in the GNP 

declined from 8.0 percent in 1950 to 7.3 percent in 1973. This indicates 

that labor productivity and incomes in this sector declined and shows that 

the service sector has acted as a residual absorbing large numbers of rural 

rural-urban migrants. 

3. Extent of inderu.Lilization of resources 

In spite of or rather because of industrialization efforts and the 

economic diversification thus achieved, underutilization of land, human 

and capital resources is quite extensive. The following characterizes the 

present situation in Colombia. 
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a. Land Colombia is richly endowed with agricultural land suit

able for crops and livestock and there exists a range of altitudes that
 

offer a variation in climate and, therefore, a favorable environment for
 

diversified agricultural output. However, according to the 1960 census, as
 

reported in (12), land under permanent and seasonal crops amounted to
 

only 3.5 million hectares out of approximately 12.3 million hectares
 

suitable for crops. Similarly, only about 14.2 million hectares were
 

being used (mostly in a very extensive manner) for beef and dairy produc

tion - a small fraction of the potential grazing land, especially when
 

the use of the seemingly unlimited expanse of the empty Llanos (some 25
 

million hectares of tropical lowlands in eastern Colombia) is considered.
 

Colombia is also relatively rich i.n forests and mineral deposi-s most of
 

which a"e still only marginally exploited.
 

b. Labor In spite of the relatively rich natural resource endow

ment there is widespread poverty and underutilization of human resource
 

resulting from lack of productive employment opportunities in present day
 

Colombia. Economic dualism is clearly visible both in the country-side
 

and urban areas. A relatively small segment of the population constitutes
 

the modern, high income sector which generates growth and also absorbs
 

most of its benefits. The majority of people, however, are in the
 

traditional, low income sector which is bypassed by economic progress.
 

Here incomes are stagnating, often at the threshhold of subsistence.
 

Colombia's Department of National Planning has estimated that in the past
 

decade nearly 75 percent of the total labor force was in the traditional
 

sector, mostly in rural areas (13). UnderuLilization of human resources
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has been recognized as the most serious obstacle to economic development
 

in Colombia. Much has been done in recent years to assess the size and
 

nature of the ,roblem so that development strategies could be devised for 

sustained growth and a more equal sharing of benefits. Following are 

some samples :jf recent findings which indicate the extent of poverty and 

underutilizat: ion of labor. 

I) A thorough analysis concerning labor in C lumbia has been under

taken by the lnLernational Labor Office (ILO) in 1970 (14). According to 

this study unnmpl ,,ent in the urban sector in 1962 was estimated at about 

17 percent of the urban labor furce, or at half a million people out of 

a urban labor force of some three million. It was also found that among 

those employed, about one third received less than three quarters of the 

minimum wage of 11.20 pesos per day and therefore could be considered 

underemployed, since underemployment can also he defined in terms of
 

incomes below a certain minimum.
 

The siLnation in rural areas was approximated with the help of in

formation contained in lable 3. Using the minimum wage approach and ser-


Ling the minimum wage at 1,100 pesos per annum, ILO concluded that about
 

one sixth of those tabulated received incomes below the minimum and were, 

LWerefore, underemployed. Taking both sectors together and allowing for
 

both unemployment and underemployment, ILO estimated that in 1970 only
 

5 million man-years were used compared to an estimated labor capacity of
 

6.5 million man-years, which indicates an unemployment of about 23 per

cent. USAID Mission to Colombia, considering agriculture alone, found
 

the rate of unemployment for 1968 to be much higher. According to its
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calculations 450 million work days were required to produce the total
 

output of the agricultural sector for that year. On the basis of a 280
 

day year, it wah estimated that 750 million work days were available
 

which meant that un- and underemployment together amounted to 40 percent
 

of the agricultuiral labor frcu (1I).
 

TABLE 3. 	Income distribution of the occupied labor force in agriculture,
 
1960 (percentages)a
 

Cumulat ive 

b Percentage of percentage of Cumulative 

Annual income those occupied those occupied percentage 

(Thousand pesos) in agriculture in agriculture of incomes 

0- 1 9 	 9 2 

1 1.5 33 	 42 13
 

1.5 2 22 	 64 23 

2 3 12 76 30 

3- 5 10 86 41 

5 - 10 9 95 57 

Over 10 5 100 100 

aSource: 	 (14).
 

"bIncome"refers only to incomes from agriculture (though subsequent 

research shows that it makes little difference when other rural incomes 

are covered). Inc ome in kind is included. 

2) The extent of poverty and du~alism becomes evident in Urrutia's 

recent study concerning the distribution cf incomes of rural and urban
 

populations in 1964 (16). Figures from this study are presented in lable
 

4. They reveal that incomes in Colombia are distributed very unevenly and
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that the situation is worse in the rural sector, in which the upper ten 

percent of the population receiwe more than half of the total rural in

come. It is also apparent that the absolute level of rural incomes is 

only half the level of urban incones. 

Projcc ing 1964 per capita rural income to 1970 (on the basis of the 

growth of value added in agriculture) an income of only 5175 per rural 

inhabit ant :is obLained as contrasted to about 300 per capita or the 

total population. Poverty in rural areas is clearly quite extensive. 

a urbanTABLE 4. Colombia: Decile distribution of and rural incomes in 
1964
 

Rural Population Urban Populat ion 

Average annual Average annual 
of. total income per per- of total income per per--

Decile income son occupied inconme son occupied 
(Pesos) (Pesos) 

I 1 .4 880 0.9 1, 140 

2 3.I 1,940 3.3 4,200 

3 3.6 2,260 40 5,470 

4 3.9 2,450 5.0 6,360 

5 4.5 2,820 5.5 6,000 

6 5.5 3,450 7.0 8,910 

7 6.0 3,760 8.0 10,180 

8 8.0 5,020 11.0 14,000 

9 1.3.0 8,160 14.5 18,450
 

10 51.0 32,000 40.5 51,530 

Total 100.0 6,274 1000 12,724 

aSource : (16). 
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3) Rural poverty and change in its extent has been the subject of a 

detailed investigation by the Colombian [nstitute of Agrarian Reform 

(INCOiRA) in 1970 (17). In defining the concept of poverty INCOkA adopted 

a minimum income of 57()0 pesos per fami ly as a poverty benchmark for 

1970. It was calculated that in 1962 (deflating 1970 in.: ,me to 1962 

price level) there were 802,000 families with incomes be low th poverty 

benchmark. Of this total, 85,000 families were landless, 633,000) owned 

less than 5 hectares of land and had incomes of less than 8D percent of 

the )enchmark income, 34,000 were families with 5 to 0 lectares of land 

with incomes less than 60 percent of the benchmark, and v0, (000 were 

tenant and sharecropper families working plots of less than 15 hectares. 

In 1970 the total number of families below the poverty line was esti

mated to have increased by nearly 17 percent to 935,000. The number of 

landless fami1 is more than doubled and amounted to 190,00. Families 

with less than 5 hectares of land and earning less than 80 percent of the 

benchmark inmc om increased to 658,000, families with 5 to 10 hectares and 

incomes less than 60 percent oi the benchmark increased to 37,000 and 

only the number ofltenant farmers and sharecroppe rs with less than 15 

hectares of land remained as hbefore at about 00,00. 

Tis indicates a rapidly worsening situation, part ictu larly with 

respect to the group of landless families. There is strong reason to 

believe that the distribution of rural incomes has tended toward greater 

inequality in Spite of tihe rise in per capita value added which, for the 

agricultural sector as a whole, increased by 150 to 175 percent during 

the 1930-70 period. 



42 

It must be noted that figures concerning the extent of poverty, the 

size of un- and underemployment, etc., differ quite substantially. Such 

variations reflect both differences in survey techniqucs and coverage 

and the conceptual d.ifficultics of measurement and comparison,. For 

example, it is very diffiCuLt to :easuire and directly compare unemploy

ment in rural and urban areas because, in rural areas, the family and 

community st ruicture clouds the distinction between those employed and 

unemployed. Also seasonal agricultural unemployment has no conparable 

parallel :in urban areas. For these and otiher reasons tLe interIreta-

Lion of the absolute [evel of unemploy'ment and underemployment may le 

quite different. However, all studies agree that poverty is widespread 

and serious, that underemployment cuts deeply into the labor force, and 

that, if present trends continue, undurutiization of labor and the 

distribut ion at inctme will bhe.me worse. 

c . Calpital The extent of capital misallocation and waste is 

revealed in a study by the l)epartment of National Planning which dis

closes that it is possi-b1e in mocst industries to doub le present out

put without additional investment in fixedc cap ital (!3). in other words, 

abouit 50 percent of the capital in manufacturing industries is in fact 

iWie. This largely ex.:plains why tile growthL of manufactuLiring o tput has 

resulted in a disappointingly low rate of employment creation, and why 

the service 5cLr in accommodating the majority of migiants from rural 

areas has fi- ilied easent ial ly the sameu funct ion as the low income 

subsistence agricultural subsecror. 
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4. Size of the employment problem
 

One of the most serious and challenging problems in present day
 

Colombia is the problem of employment. Its dimensions become clearer when
 

the trends in the growth of the labor force and employment are investi

gated LogeLhur. Table 5 is intended for that purpose and sunnarizes 

Colombia's cxperience between 1951-70. It can be seen, that over the 

entire period the growth o empl yment oppor unities has lagged behind the 

growth of the total labor force. While in the latter part of the 60's 

there appeared a sl ight improvement in the labor absorptive capacity of 

the economy, there was also an increase in the growth of the total labor 

force. (onsequently, the growth of 'lutput not only failed to reduce the
 

existing backl (g &1 unemployment, it also failed to absorb significant 

and increasing shares o1 the increments to the labor force. 

TABLE 5. 	 Es. imated changes in the supply of labor and i" empiuovment, 
1951-71 (annual average rates of g'owth in perccntage:; a 

1951-1965 IM - 1070) 
(Rough I \Vrv r'I h 

estimates) estimates)
 

Growth of 	population 3.1 3,3 

Growth of 	adult poplulation (10-64) 2.9 3.6 

pus or minus cffects of changes in 
over-all participation rate -0.4 	 -0.4
 

eq uals grow tlh of total active labor 
force 	 2.5 3.2
 

Total expansion in employment
 
(man-years) 2.1 2.3
 

aSource: 	 (14),
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The government of Colombia has initiated a vigorJus family planning
 

the problem of employment. But even if present

program in order io ease 


be at
attempts to control the population succeed it will least 15 years 

labor force .Hencebefore there i s a marked effect on the growth of the 

trends to 1985
it is reasonable, usng 197(0 as a base, to project present 


at that time.
for a numerical 	evaluation of the employment pr o) lm 


2.3 percent per year
Assuming that employment continues to grow at 

rate to the 5 million jobs which were estimated to existand applying this 


total 7 million. The growth of
 
in 1970, the number of jobs in 1985 will 

force which hias been accelerating, is expected to proceed atthe lahbor 


At this rate Colombia's labor force

3.5 	percent per year during the 70's. 


mill ion by 1985.

of 6.5 million 	in 1970 will have increased to nearly II 

there will be 4 million persons unemployed in 1985, or more 
On this basis, 


than one third 	of the 1985 labor force.
 

5. 	Realization of iMport substitution objectives
 

initiated to stimulate economic
Indust ialization in Colombia was 


development by achieving higher self-sufficiency in consumer 
goods and
 

imports, by sectoral diversification and higher emlower dependence on 

level of manufactured exports.ployment opportmnities and by raising the 


tLhis pol icy

Jdl(ged in terms of c(omfnomic diversification and output growth 

problems 
was fairly succesLu, l.y 1970, hiowovvr, Colombia was faced 	with 


strategy.

which could not be successfully resolved by this development 


income, uncontrolled urbanization

Growing unemployment, inequa .ities of 


of the symptons which
and unfavorable balance of payments were some 
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indicated that the policy of import substitution was failing and that 

a new policy response and strategy was needed to confront the problems. 

In terms of achieving self-sufficiency in consumer goods the record 

appears to he quite good. Near self-sufficiency in some basic products 

such as beverages, tobacco, a number of building maturais includ(ing 

lumber, bricks and tiles, and in a number of important fuels, namely coal, 

refined petroleum and electricity was reached already by 1947. By 1955 

domestic consumption requirements were satisfied in processed foods, foot

wear, clothing and furniture. As of the 1960's Colombian consumer goods 

industry had the capacity to meet almost all of the domestic demands. 

However, while Colombia now produces a large quantity of consumer 

goods, satisfying most of its domestic demand, it is also necessary to 

import for their production much larger and increasing quantities of 

intermediate and capital goods. Ln 1956, for example, 12 percent of 

imports were composed of consumer goods, 35 percent of intermediate goods. 

In 1964, while imports of consumer goods declined to 6 percent, imports 

of intermediate goods increased to 46 percent. Although it is clear that 

the import of consqmer goods has been reduced drastically, there is no 

evidence that the overaIl dependency on imports has been reduced. In 

1970 imports still amounted to about 17 percent of the GNP. It appears, 

thercfore, that while the form of import dependency has been changed, the 

dependency itself has not been noticeably affected. The change in the 

form of dependency, however, has certain implications. Whereas 

formerly a decline in the import capacity meant a reduction in the avail

ability of consumer goods, now it directly affects the output and 
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employment of the modern industrial subsector. For this reason the 

economy may now be even more vulnerable and dependent on foreign sources 

of supply than before. 

in terms of empl oyment the results, as a [ready discussed, have been 

most disappointing. Mostly because of capital intensive bias, the labor 

absorptive capacity of modern manufacturing ha been very limited. In 

combination with the declining growth rate of output and the rapidly 

swelling rural-urban migration lack of adequate employment opporltunities 

has caused a serious deterioration in the urban employment situation. In 

the period L962-64, for example, employment in modern manufacturing 

expanded at only about 1.5 percent per year, while urban popi1ation was 

growing at about 7.0 percent a year. Sample surveys in Colombia' s major 

c i ties conduc ted in the mid- I960' s indicate the fl lowing unempl oyment 

rates: 9.0 to 16.0 percent in Bogota, 10.0 to 12.0 percent in Medellin, 

12.0-13.0 percent in Call ind 16.0 percent in larranquilla (18). Accord

ing to ILO, urban unemployment in 1.967 was at about 14.0 percent of the 

urban labor force, whi le underemployment (persons working less than 32 

hours per week) amounted to about 1.2percent of the urban labor torce. 

In total, the undero tilization of labor in the urban sector was placed 

at about a (larter o the labor force (14). 

Thus the policy of import substitution did not resolve hu rather
 

contributed to the twin problems of unemployment and the unplanned growth 

of urban areas. Moreover, it is also clear that this policy did not 

induce favorable changes in income distribution. On the contrary, 

many of the policy measures designed to spur industrialization through 

such mechanisms as high tariffs, multiple exchange rates, import 
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licensing and tax 
incentives for certain types of manufacturing also
 

induced widening income disparities between upper level businessmen and
 

unionized workers on the one hand, and the bWik of the pop)11lat inn on the 

other. Table 6 indicates the resulting income distributions in the two 

largest industrial centers of Bogota and Cali in 1965. 

Until the beginning of the 1970's, the contribution of manufacturing 

industries to export earnings remained relatively small without aand 

tendency to expand. Most enterprises were small, and protected by higl 

tariffs. There were no incentives to increase efficiency and to bring 

down the cost of production to international levels. In fact, it was 

more profitable to produce at high cost for the protected domestic mar

ket than to specialize and seek international outlets. 

Perhaps the most damaging aspect of import substitution policy was 

the realization that it was not leading to autonomous development and 

greater autarky. Under this policy the process of economic growth was 

accompanied by increasing foreign indebtedness. Colombia's foreign debt 

increased by :S22) million between 1950 and 1961; it rose by 560() million 

between 1961 and 1965 and by an additional 4735 million between 1965 

and 1970. By the end of 1971, Colombia was burdened with a puiblic loreign 

debt of over two billion dollars. It was estimated that if these trends 

were to continue, in 1973 the debt service would arrive at a figure of 

18 percent of exported goods and services, which would seriously in

hibit Colombia's capacity to import the capital and intermediate goods 

it needs to promote its domestic industrialization program (19). 
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Cali,TABLE 6. 	Size distribution of individual income in Bogota and 

1965 (employed workers only)a 

BOG( i'A 	 (:A 11 

In c omePopulation 	 Inc one 

Percentage Cuu lative Percentage Cumulative 

total percentage of total, percentageDecile of 

0.9 	 0.9
1 0.8 	 0.8 


2 1.7 2.5 1.3 	 2.2
 

3 3.0 5.5 2.3 	 4.5
 

4 4.6 10.1 3.0 	 7.5
 

5 4.7 14.8 4.6 	 12.1
 

6 6.5 21.3 5.2 	 17.3
 

7 8.0 	 29.3 6.7 24.0 

8 11.0 40.3 8.5 	 32.5
 

9 16.3 	 56.6 12.7 45.2
 

1.0 43.4 100.0 54.8 100.0
 

aSource: 	 Adapted from (19).
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C. Impediments to Growth and Employment
 

It was shown that while there has been a relatively sa-isfactory 

growth of output accompanied by struictural change towards greater indus

trialization, iinderutilization of labor and the distributitn of inc omes 

have 	 actually worsened. it is, therefore, reasonabIe to c on lIude that 

Colombia's underdeveI opment rests on the failure of the uconumy to 

generage sufficient employment. 

The basi c factors responsible for this failure are not too difficult 

to find and are discussed next. However, it must be realized that these 

factors can n,)t be fully isolated because of their complete and intimate 

interdependence. 

1. 	 Unequal distribution of the ownership of land 

There is little doubt that the nature of land ownership constitutes 

one 	of the principal obstacles to economic development and employment
 

generation not only in rural areas but also outside agriculture, land 

ownership in Colombia like the distribution of incomes, is highly con

centrated. Two recent studies attest to this. a) According to ILO 

findings for 1.960 quoted in (14), nearly 45 percent of cultivable and 

pasture land was in the hands of only 1.2 percent of the population with 

average holdings around 700 hectares. in contrast, 65 percent of the 

population owned 5.5 percent of land with average holding size of less 

than 	2 hectares and with 25 percent of them owning holdings of 0.5 hec

tares. b) More recent figures, which take into account the results of 

the 	agrarian reform of the past decade, are quoted in (13) by the
 

Department of National Planning. These cover the size distribution of 
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nearly 1.4 million farms with a total area of 23.5 million hectares. The 

picture is not much different. About 70 percent of all farms have an 

area of less than 5 hectares, and occupy only 5.6 percent of total farm 

area. Furthermore, 32.5 percent of all farms are smaller than I hectare. 

( )n the other end of the scale, holdings of more than 50 hectares repre

sent only 5.9 percent of the total number of farms, but occupy 72.3 per

cent of total farm area. Farms of more than 300 hectares (0.8 percent w_ 

total farms) clover 40.7 percent of the total within whiich holdings of more 

than 1,00) hectares (0.2 percent of total farms) control 22 percent of 

total area.
 

These findings clearly indicate that economic dualism in agriculture,
 

despite the impact of coffee, is still very strong and continues to dis

tort the distributive function. Since the largest part of the agricul

tural population is confined to a small fraction of total arable land,
 

increases in rural population can only Lead to two alternatives: further
 

fragmentation of land, thus depressing incomes and widening the extent of
 

poverty, or outmigration to urban areas in search for new employment
 

opportunities which are not adequate.
 

EnpI oyment opportuni ties on large farms in the modern subse ctor are 

quite limited because of capital intensive production techniques. Farm 

mechanization in Columbia appears quite extensive. According to FAO 

information, quoted in (20), there is one tractor for roughly every 150 

hectares of land, close to the level found in labor-scarce, land-rich 

economies of Australia and the USSR, where agricultural production is an 

extensive operation. The pattern of mechanization is clearly linked to 
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the uneven distribution of farm sizes: farms bigger than 50 hectares 

have 66 percent of total tractors. 

The large land owner in the modern subsector is excluded from any 

adverse effects of poverty since the product of his land is sold in ex

ternal markets and the gains from trade are at his disposal at favorable 

terms as will be indicated below. Poverty in the traditional subsector 

may even be beneficial to the land owner in the modern subsector by pro

viding large supplies in cheap labor. Existing institutes which provide 

employment, education, justice, housing, health and other public services, 

are largely shaped along the lines of dualism and reflect- the concentra

tion of power. They, therefore, do not adequately respond to the needs of 

the l)oor who own little or no land at all, but continue to favor the rich. 

2. Distorted factor prices and i.nefficient industries 

Another principal obstacle to ful 1 employment is the strong capital

intensive bias inherent in Colombia's relative price system. Colombia 

clearly a labor-abundant, capital-scarce economy. Colombia's manufactur

ing industries, however, appear to be highly capital-intensive contrary 

to the country's relative factor endowment. In comparison with the 

average found in the United States, for example, capital intensity, 

measured by capital labor ratio, is found to be particulabrly high in the 

three largest Colombian manufacturing activities, namely, tobacco pro

ducts, beverages and petroleum products. Similarly, textile products 

enterprises, major contributors to manufacturing exports, show a capital 

intensity only slightly below the U.S. average (17). Capital intens ve 

and labor displacing techniques are also found in agriculture. This 

i 
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largely explains why in a labor surplus economy such as Colombia, labor 

saving is made economically rational. 

Existin g distortion of factor prices in Colombia is a direct conse

quence of indistrialization by import substitution policoies. During this 

period the prices of capital, credit and foreign exchange have been arti

ficially lowered below cheir equilibrium and, therefore, distorted in 

relation to labor. It has been estimated that 'espite retative capital 

scarc ity, the rate of interest during most of import subsit uti on period 

was kept at the same level or below that prevailing in industrialized 

capital abundant countries (19). Similar evidence is found in the Currie 

Report whLch .states that "al t hgh (olombia's na ional capital market is 

little devel oped, funds are readily available at cheap cost and that the 

development of industries is mainly limited the smallness of inby the 

ternal market" (11). 

There is also clear indication that the rate of exchange was kept 

artificially lt;, The overvaluation of the domestic currency encouraged 

further a degree of capital intensity inconsis tont with fuller utiliza-

Lion of labur. At the same time, (olombia's exports were discouraged, 

expos ing the economy t o fore ign exchange di ff icu t es. 

In addition, along with the development ',f manufacturing, there came 

into being wage legislation and labor uniot organizat ions. These were 

effectively extended to the modern subsect which the realr in wages 

began to increase. It has been estimated that between 1951-63 real 

incomes in modern manufacturing increased at roughly 4.5 percent a year, 

while real income in traditional manufacturing remained stationary or 
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declined. Since capital was relatively cheap and available, and since 

the pressure on wages in modern manufacturing persisted there were 

additional incentives to substitute capiLa] for labor. 

It makes a great difference t t he economic development of a country 

depending upon jut ernational trade whether or not its industries arc 

efficient and capable of changing with the world. The difficulty aris'es 

when the cb:nge abroad is of a negative character - a change in taste 

away from the country's exports, a discovery of competit iv sources "f 

supply, a technological change which' re)laces tlhe natural product pre

viously exported or reduced the demand for it. Capacity to transform
 

its capacity to react to change by adapting the structure of production
 

and foreign trade to the new situation in an economic manner. In a pri

vate enterprise system capacity to transform requires the ex istence of a
 

price system reflecting actual costs and responses to profit and income 

differences on the part f entrepreneurs and owners ,F productive factors. 

An increment of resources should be invested in export, import-competing, 

or domestic industry depending upon the relative rates of return in each. 

IF all factors are continuously real]ocated so as to equalize returns at 

the margin, industries with falling prices uncompensated by increases in 

relative efficiency should lose factors until the decline in production 

costs arrests the fall in price and factor return. Similarly, there 

should he a gain of resources for industries with rising prices. For the 

system to work, it must be possible for profitable industries to grow, 

attracting new entrepreneurs, new supplies of labor, land and capital.
 

Industries rendered unprofitable by rising costs, declining demand or
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increasing competition fro, more efficient source of supply must readily 

release their factors of production and lose their attraction to entre

preneurs. There must be occupational, spatial and social mobility to 

acconunodate the sh i of fact ors required by evolv Lng economhic' oppor

tunity. These -;iiLts must be t the margin and on a cont inu;is basis. 

These conditions did not exist nor were they encouraged. Through

out the period of industrialization Colombia maintained a system of 

quantitative restrictions on imports. Import restrictions are a form 

of protection which tends to result in misaI location of scarce resources 

for investment and production since no administration can expect to be a 

reasonable substitute for the price mechanism. lurthernmore, there is no 

criterion wiiclh could serve as a maj or guideline for government incen

tives to improve resource allocation. The governnient system of qlanti

tative import restrictions makes it difiicult to compare costs of (lolles

tic industrial production with international standards and Llherf,,re it is 

impossiible to isolate those industries and products in whiclh te country 

has a comparative advantage and which would benefit the economy most. 

Because of this no serious attempts were and could not be made to concen

trate on the promotion of activities having a potential advantage in 

international trade. Rather a nonselective, across-the-board emphasis 

on industry was stressed, a dri.ve towards national self-slfficiency with

out too much thoiught to fit production techniques to the relative factor 

endowment. S ipo Ilicies, in the words of the Currie Mission, 

increased tile cost and complexity of fre ign trade, have weakened 
competit ion, have caulsed certain distortic~ts in business pol icies, 
and havy uncouraged h igl markups and permit ted excessive prof its 
on both legitimate and il legitimate imports. They have frequently 
been used to promote economic sel f-sufficiency without much regard 
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for the relative costs of domestic and foreign production. Their 
complexity and discretionary character have tended to discourage 
foreign investment and to distort the pattern of domestic invest
ment (11). 

Moreover, the government being anxious to secure benet its of 

domestic competition (since protectionist pol.icies suspend foreign 

competition) encouraged too many firms to enter. According to (21.) in 

1967 there were slightl.y over 1,000 factory establishments i. Colombia 

employing 50 or more persons. These constituted about 10 percent of 

all manufacturing establishmcnts at that time. Hali of them emp loyed 

more than (J0 workers. At the other end, there were over 8, 000 estab

lishments, about 78 percent of the total, employing less than 20 persons 

each. 

As a result most industrial enterprises remained small, capital 

intensive, higih-cost and inward looking. They were not in a position 

to adapt to external changes nor could they initiate factor substitution 

in production in line with relative domestic resource endowment. 

3. 	 Populat ion growth 

The characteristics of demographic trends in Colombia have been high 

fertility rates, rapid decline in infant mortality, high and increasing 

poputation growth rates, and a growing proportion of youing people. 

Accelerating growLi rates are reflected in the oollowing: it took 33 

years, between 1905 and 1938, for the pop uatLien to dul) le tihe first time 

in this century, but only 26 years, between 1938-1964, for this to happen 

the second time. It is estimated that the population will double again 

by 1986, in only 2. years. In the same time period, i.e., since the 
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beginning of the twentieth century, world population has been doubling,
 

that of Latin America, 	 every 26 years.on tLhe average, 	 every 42 years, 

in land and natural resources
While Colombia is relatively rich 


resources, rapidly
and there are even underutilized and 	idle capital 

otas fact ,r responsible for condoubling poulation is clearly a ser 

tinned unederlevelopment , the extensive poverty and the difl iculties 

for the incr17 ements to the lab orof generating p-oductivye employment 

the government is channeling additional resources inforce. Although 

other services to break theadminiistration, 	education, housing and 


rapidly rising 	numbers t-o
circle of low productivity and low incomcs, 

it very difficult to increasewhom these services are supplied make 

their quality and eAficiency. As a result, dualism continues and 

the number of the poor increases. 

4. 	Other obstacles
 

also a number of other reasons which explain the lack of
There are 

productive employment opportinities in Colombia. These, however, seem 

to exist mostly as a consequence of those already mentioned, and are, 

therefore, discussed in less detail.
 

a. Internal demand It was emphasized that mostly as a conse

quence 	of the uqual distribultion of land, incomes in the traditional 

in rural areas, are very low and stagnating.subsecLor, especially 

Under such circumstances effect iye demand, i.e., demand supported by 

purcliasing power is alIso very low and stagnatiLng. Moreover, given the 

food at ow incomerelatively high income elasticity of demand for 


levels, increases in incomes are spent mostly on food. Hence, the
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growth of output and employment in manufacturing is seriously limited
 

by lack of adequate and vigorously increasing internal demand, the
 

principal incentive of production.
 

While the initial process of import substitution bro ight about quite 

substantial industrial diversification, it appears to have been a once

for-all expansion with little subsequent reinvestment. This iss not only 

because of insufficient and stagnating internal demand, but al so be

cause initial imporL substitution was difficult to be extended further 

"from the top downwards" to Lbt domestic replacement of intecmedlate in

puts, and final ly, Lecause import-ruplacement industry can not yet 

successfully compute in export markets. 

b. High yielding varieties and rural institutions Yields of 

major food crops, although rising quite rapidly in recent years, are still 

relatively low and tagging behind those of most other countries, 

According to FAO data for 1970 (22), Colombia's corn yields amounted to 

12.5 	thousand kilograms per hectare (kg/ha) as contrasted to 45.0 

thousand kg/ha in the USA, 35.9 thousand kg/ha in Chile and 32.2 

thousand kg/ha in Japan. The wheat yields in Colombia registered 9.4 

thousand kg/ha, behind Mexico with 28.4 thousand kg/ha, Japan with 20.7 

thousand kg/ha and Chile with 16.9 thousand kg/ha. (hnlv in terms of paddy 

rice, Colombia's yields of 29.7 thousand kg/ha ranked s.omewhat more 

favorably as compared to 28.6 thousand kg/ha in Mexico, 31.3 thousand 

kg/ha 	 in Chile and 56.4 thousand kg/ha in Japan. 

Relatively ow yields reflect the limited spread of high yielding 

varieties, with the exception of paddy rice for which nearly 85 percent 

of total area was found under improved varieties. Also the use of 
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fertilizers, pesticides and insecticides is still quite low. Thus, in
 

1968 only 22 percent of total area under the 12 major crops received
 

fertilizers and .rnly about 1.3 percent of all farms used insecticides
 

and pesticides (13).
 

The last decade, however, has seen a wider adoption of high yielding 

varieties and other modern inputs as a result of vigorous agricultural. 

research and dissemination of knowledge, originating mostly in the agri

cultural research station at PaImira, operated by the Colombian institute 

of Agri culture (ICA), and in thc International (Center of Tr opical Agricul

ture (CLAT) in the Cauca valley. However, extension efforts to acquaint 

farmers withL now methods and scds resulting from research still do not 

reach too far beyond the more progressive, better educated and more well

to-do farmers. Most of the small farmers are ignorant of the new tech

nology and those who have heard abou t it generaly are distrustful of it. 

Some 60 extension units, a number far too small for the needs of the
 

country, exist over the country, each usually staffed withI an agronomist,
 

an animal scientist or veterinarian and a home economist, plus five or six 

agricultural technicians who live in the immediate area. The spread of 

extension work to more satisfactory levels is hampered by financial and 

skill u5ns5raints. In Colombia as in most developing countries, the 

great majority of extension workers and researchers do not originate from 

rural areas but come from towns or cities and are professionally qualified 

on the basis of academic and theoretical education in a college and/or 

university. Hence, they lack first hand experience of actual farm opera

tions and of farm people, which leads to difficulties in communication, to 

suspicion and sometimes hostility on the part of poorly educated farmers. 
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Farm credit, which is needed to adopt the new technology is avail

able only in very limited amounts and on a selective basis. To be 

eligible for a loan from the agricultural credit bank a farmer must pre

sent a farm plan worked out by an ICA licensed agronomist or livestock 

specialist, for whose services he must pay a fee. The farmer then is 

advanced part of his loan and receives the balance only after an inspec

tion in mid-season shows that he is following the plan. Smaller farmers 

who cannot afford tlhe services of a professional planner may qualify for 

the remittance of the fee, but although the intent of the credit policy is 

to help them, the prevalent power structure of dualism is such that farm 

credit goes mostly to the bigger farmers. It has been estimated that 

roughly only about one-third of small farmers with farms of 2( hectares 

or less received institutional credit in 1970 When the definition f 

the small farmer is set at a lower limit, the coverage of institutional 

credit is much smaller which indicates that there is a large and urgent 

need of improving credit availability to the small farmer. 

c. Education and skill levels Most of the people in the tradi

tional subsector are ilLiterate, only a few of them having had as much as 

two or three years of schooling. The situation is especially serious in 

rural, areas, as reflected ;n the following figures for 1970. Out of 

every 100 students attending primary schools 64 were in the urban areas 

and 36 in the rural areas. Of urban children 48 percent of those initi

ally enrolled completed the third grade, and 38 percent the fiftLL grade. 

But in rural areas only 10 percent were able to obtain three years of 

primary education and only 3 percent completed the fifth grade (13). 
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Primary education is suffering from a shortage of funds, schools, and 

instructors. The very low level of basic education is a serious impedi

ment to economic progress. Lack of knowledge strengthens the acceptance 

of the status quo and weakens the prospects of change in response to 

economic st imu ie. investment in human capital ihas been a major source 

of growth in advanced countries, but in Co]ombia the small amount of 

investment in basic education has done little to extend the capacity of 

the people to meet the challenge of devel opment. Equal ly serious is the 

deficiency in secondary education, especially in technical skills. Somoe 

of the most critical manpower shortages are for managers, administrators, 

sc lent ists, engineers, agronomists, economists, accountants and technical 

personnel. 

Of particular handicap is the low level of knowledge and skills in 

the sector of agriculture. In order to modernize and to accept new equip

ment, seeds, insecticides etc., the quality of labor needs to be proved 

first an an input in its own right. As was pointed out earlier, land is 

not a limiting factor of production per se, it can be made available on 

a more equal basis, hut agricultural transformation may not succeed with

out higher levels of knowledge and skills. 

Finally, the suc ces s of population control policy clearly requires 

new kn,,wledge of birth control and a change of traditional beliefs and 

social institutions that have sustained fertility at a high level. Evi

dence in a number of countries (e.g., india, Korea) where regional plan

ning projects have been quite successful, tends to indicate that l iterate 

and more educated populations are more responsive to population control 

pol ic ies. 
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d. Inflation Import substitution policies in Colombia have been 

accompanied by relatively strong inflationary pressures. It seems to be 

auite impossible to ascertain quantitatively to what extent inflation as 

such has obstructed the growth of output and employment. Qualitative 

impacts are somewhat easier to describe. Since Colombia has displayed a 

strong propensity to maintain fixed exchange rates, inflation has intro

duced a progressive tendency toward exchange rate overval ation, balance 

of payments difficulties and, hence, has been a cause of increasing 

protectionism and capital intensive bias in production. All this, as 

explained earlier, has helped to divert resources away from export indus

tries toward high cost import substituting industries and has resulted in 

the toss of economic efficiency. )istortions caused by increasing prices 

appear to be quite influential in farm mechanization, for example. it 

has been estimated that as a result of inflation farmers purchasing farm 

machinery, mostly tractors, have been paying back only about 85 to 90 

percent of the initial loan (20). 

1). Employment Planning and Specific 

Employment Generating Strategies
 

Colombia was the first developing country to be studied by the World 

Bank in 1949; the first Lat in American country to use Economic Commission 

for Latin America's (ECLA) programming approach to development planning in 

the late 1950's; the first Latin American country to present a development 

plan before the alliance for Progress in 1961; and the first Latin Ameri

can nation to have its foreign aid coordinated through a consult ing group 

of World Bank lenders. However, it is only since the constitutional 
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reform of 1968 that economic planning has assumed broader and more com

on a
prehensive perspectives, has acquired authority and has been based 


more realistic assessment of the existing situation (13).
 

Early development plans emphasized high GNP growth rates assuming
 

that high rates of growth would lead to full employment and more equal
 

distribution of income. By the end of the 60's it was abundantly clear 

that in the Colombian setting of dualism and unequal ownership of land, 

there does not exist a complementary relationship of any consequence be-

tween GNP growth and employment and that, therefore, major structural 

changes must be planned and brought about with explicit employment and 

income redistribution objectives in mind. 

The case of Colombia has received much attention. Several strategies 

for action have been suggested, three of which are described below. The 

fourth is treated in considerable detail in the rest of the chapters. 

I. 	 ILO full emplovment strategy 

This strategy, described in (14), is essentially based on the 

realization that trends in rural-urban migration will continue, that 

the urban component of the population will increase and that, therefore, 

major emphasis on structural change must be in nonagriculture. The 

strategy sets 1985 as a target year by which 95 percent of the total labor 

force becomes fully employed. The task involves the creation of 5 million 

new jobs in a time span of 15 years. Of this the nonagricultural sector 

is required to absorb 85 percent.
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The strategy is that of selective industrialization and more modern 

agriculture, and is based on planned changes in the labor absorptive 

capacities of various sectors, changes which have to be enforced to attain 

the desired objective of full employment. To illustrate the details the 

nonagri::ultural sector is broken down in three subsectors: alpha, beta 

and ganna. The alpha subsector comprises mining, manufacturing, publK" 

utilities and transport and is defined as relatively capital and skill 

intensive. The beta subsector which consists of construction, handicraft, 

commerce and personal services is relatively labor intensive, and thu 

gamma subsector, embracing banking and other services, is skill intensive. 

The basic aspects of the strategy are illrst rated in Table 7. The 

rate of growth of labor productivity in agriculture is required to in

crease, implying a shift from traditional low-yielding production to more 

efficient modern methods making wide use of high yielding plant varieties. 

the application of fertilizers, insecticides, irrigation and some mechani

zation. The nonagricultural sector, in contrast, is required to shift to 

much more labor intensive production in order to absorb the bulk of the 

unemployed. This is indicated by falling productivity growth rates in all 

of the three composite subsectors. 

The implementation of the ILO Strategy cleaily involves drastic 

changes and a major dislocation of vested interests both in agriculture 

and nonagriculture. The growth of agricultural output is planned to 

increase from 3.4 percent per year in 1964-70 to 54 percent per year in
 

1970-85. The underlying growth in agricultural productivity is not 

possible under existing land fragmentation because the greatest majority 

of farms are so small that they can not hope to adopt modern inputs and 
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thus improve their incomes and purchasing power. The latter are needed 

to enlarge the domestic market which in turn is called for as part of 

the program of industrial growth and overall development. ILO strategy, 

therefore, appears feasible only under a major land reform which gives 

to the majority of rural people the opportunity to participate in domes

tic and export markets from family size farms or communal enterprises. 

Since the bulk of productive employment is to be generated in non

agriculture a major effort is required to speed up its structural change 

and increase the growth of output to nearly 9.0 percent per year, by more 

than 56 percent in comparison to 1964-70. In order to achieve the employ

ment objective the productivity growth of labor must decline to [.8 per

cent per year from 2.5 percent per year in the last part of the 60's. 

For this to take place a basic change in the production techniques and in 

the output mix is required. Such change must include the elimination of 

the existing capital intensive bias, a readjustment of factor prices to 

reflect the abuodance of labor, a downward adjustment in the exchange 

rate, a change in the protective tariff system, the loss of special 

preferences for domestic and foreign firms importing capital goods, the 

redirection of industrial credit to labor-intensive, small-scale indus

tries, including handicraft, catering to the demand of the rural popula-

Lion, etc. 

A task of this dimension will impose a challenge of unprecedented 

magnitude on Colombia's administrative and managerial capacity to identify 

measures and techniques which would fit development needs best, then to 

change the present structure accordingly. The challenge will also exert 
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TABLE 7. 	Colombia: Growth rates of employment, labor productivity and
 

value added by sector: Estimates for 1964-70 and hypothetical
 

strategy for 1970-85 (annual cumulative growth rates in per
)a
 centages 


Employment Labor Productivity Value Added 

1964- 1970- 1964- 1970- 1964- 107 0 
1970 1985 1970 1985 1970 L985
 

Sector:
 

Agcicultureb 1.4 1.8 2.0 3.5 3.4 5.4
 

Nonagriculture 3.2 7.0 2.5 1.8 5.7 8.9
 

of which:
 

Capital- intensive
 
c
and skill-intensive 2.5 6.9 400 2.9 6.6 9.1 

Not capital-intensi1e
 
nor skill-intensive 3.6 6.9 1.4 1.5 5.1 8.5
 

Skill-intensivee 3.3 8.3 1.8 1.0 5.1 9.3 

All Sectors 	 2.3 4.8 2.9 3.2 5.2 8.1
 

aSource: (14).
 

bAgriculture, livestock, forestry and fishing.
 

CMining, modern manufacturing, public services and transportation.
 

dConstructicn, artisanal production, trade and personal services.
 

eFinancial and government services.
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a heavy pressure on the country's educational system which will be
 

required to sharply increase the quality and quantity of skilled manpower
 

to ensure a successful implementation of the full-employrent strategy.
 

2. Cons[stenc. check within an input-output framework 

The central idea of economic planning is to describe the economy in 

such a way that the effects of an initial change in any part (sector) 

of it can be traced to all other parts (sectors) qual]itatLve ly and quan

titatively. This is possible in an input-output framework, which ensures 

internal consistency of any projections within such framework. For 

e:anple, given the inter-industry matrix of coefficients one can calcu

late if an expected increase in the final demand can he sustained with 

present technology, i.e., present i put structure, incIudin-, labor. 

An attempt to check the feasibility within an input-output framework 

of full employment in Colombia by 1985 has bee recently made (for details 

see (23). There arc two major ,-onciusions which result from the study. 

First, an agreement with other findi ngs that if the present productive 

and technological structure is Not basically altered, Future prospects 

are for a rapidly worsening employment and income distribut ion sitoat ln, 

mainly because of the balance of payments constraint which will make it 

impossible for the GNP to increase at 8 percent per year as post, lated by 

the 11M. Seccnd, a drastic structural change, such as proposed in the 

IIO strategy (described above) may not he feasible n the grounds of con

sistency. The results of the input-output study are compared to those of
 

the ILO proposed strategy in Table 8. ILO's target growth rate of GDP
 

of 8 percent is substantially higher than the growth rates ranging between
 



TABLE 8. Colombia: 	 Comparisons of results obtained in consistency study under Alternatives I and 
II with ILO Full Employment Strategy, 1966-1980 (compounid annual growth rates 
1966- 1980)a 

Growth Rates of Growth Rates of Growth Rates of 
Value Added Employment Labor Productivity 

r 	 r rv. e 	 pi 

Value Added Employ-ment Labor Productivity 
Sectors Alt.I Alt.II ILO Alt.I Alt.II ILO Alt.I Alt.II ILO 

Agriculture 3.8 4.6 5.4 1.8 2.2 1.8 2.0 2.4 3.5
 

Alphab 6.1 7.0 9.1 2.8 3.4 6.9 3.3 3.6 2.9
 

Betac 5.3 6e3 8.5 3.9 4.4 6.9 1.4 1.9 1.5
 

Gammad ':.7 6.3 9.3 3.8 4.0 8.3 1.9 2.3 1.0
 

GDP 	 5.2 6.1 8.1 2.8 3.3 4.8 2.4 2.8 3.2
 

aSource: (23). 

bAlpha sectors are the capital and skill-intensive sectors: mining, manufacturing, utilities,
 

and transportation.
 

cBeta sectors are neither capital nor skill-intensive, i.e., construction, craft industry,
 

corm-erce and personal services.
 

CGamma sectors are skill-intensive, i.e., finance, government services and other services.
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5.2 and 6.1 percent which were found possible in the input-output study.
 

Substantial differences also appear in the sectoral growth rates of labor
 

productivity. As a consequence, the rate of employvnent generation which
 

results fr n th, ILU strategy appears very higlh , 4.8 percent annual ly, 

in conparison t 2.3-80.3 percent in this study. Finally, the sectoral 

growth rates of value added in the ILO alternative do not appear to be
 

internally consistent from the demand side. A growth rate of agricul

tural value added of 5.4 percent seems very high given lile ly values of 

the income elasticity of demand for food in Col mbia and Lie export 

prospects.
 

3. Multiple strategy approach - Las Cuatro Estrategias 

As a result of the recent reexamination of social and economic 

realities in Colombia, (olombia's Department of National Planning is now 

evaluating a strategy which involves sinultane ouis act ion on four fronts 

(13). ConcuntratinL of determined act on is prtop, sud in the following 

areas: urban construction , agriculture, exports and incomie distribution. 

The first three concern productive activities and arc expected to con

tribute significant lv to increased product ivity, output and employment. 

The third is a correucLive action, planned to redistribute incomes, toward 

a greater eqlit y y direct govcrnment intervention where the economic 

process is judged unable :o do this on its own accord. 

Emphasis on constructton (residential, public, commercial) stems 

from the realization that economic development in Col oml ia today is 

inseparable from urban development. The strategic importance of the 

sector of construction to serve as an inducement mechanism for sustained
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growth is due to the following, a) Housing is badly needed, there is a 

large but presently dormant demand for it. b) Construction is quite 

labor intensive requiring large nunbers of unskilled laborers. Furthermore, 

there exist strong and wide-spread backward linkages with other manu

facturing sectors, witlh services and agriculture. lence the direct and 

indirect labor requirements associated with an increase in the final 

demand for housing is expected t" be quite substantial and wi I great ly 

stimulate productive act ivities throughout the economy (quantitative 

estimates of linkages can be found in (12)). c) The high labor component 

and linkages will mean that an increase in constri ctv investment will 

cause an immediate increase in incomes and consumption, thus stimulating
 

and wideoing the presently limited domestic market and spread ing the 

growth to the rest of the economy. d) The import cuntent o f c,,nstruc

tion is very low, hence no undue pressure on the balance of payments can 

be expected. e) Public construction will increase badly needed 

facilities for education.
 

The strategy concerning agriculture aims toward more product ive, 

more modern technolo ,gyavoiding undue labor displacement by mechanization. 

However, specific emphasis is placed on more extensive redistribution of 

land to achieve greater equality. The Planning Depactnent makes it quite 

clear that productivity in latifundia is quite low, even I ower than in 

minifundia and that a well-planned redistribution of land can .signifi

cantly contribute not only to higher productivity and output, but also to 

rising incomes and consumption for a large segment of the rural popula

t ion. 
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Increase in exports is considered a sine qua non to sustain the growth
 

of manufacturing industries, including construction,and also to cope with
 

growing payments on foreign debt. Exports are expected to provide signif

icant additional employment of their own in manufacturing as we I as in 

agriculture. The measures which are suggested to stimalate exports and 

make them more competitive in world markets are along the lines already 

discussed.
 

While the three measures just described are designed to increase
 

output, the fourth concerns itself with a more equal distribution of the
 

gains from gr(wth. The generation of additional employment, as envisioned
 

by the strategy, will by itself improve the existing distribution,
 

especially if the employed come from the ranks of un- and underemployed.
 

However, there is a definite need to mobilize additional funds for
 

administrative and social services, which are badly needed, especially
 

funds for education. For this reason the income distribution aspect of
 

the strategy pr'.poscs a progressive income tax, carefully designed not 

to lessen incentives. In this way the fruits from economic growth may 

be directed where the need is greatest for the benefit of all. 
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III. THEORETICAL FRAMEWORK TO ANALYZE THE
 

DEVELOPMENT POTENTIAL 01, AGRICULTURE 

A. Development Perspectives 

The structure and functioning of the Colombian economy provide the 

following perspectives on development.
 

1.) The basic constraint on development and employment is both on the 

supply and demand sides. While there exists idle industrial capacity and 

agricultural land, there is also lack of modern inputs, incentives WIl 

appropriate technologies. The functioning of the economy has btei dualis

tic leaving the bulk of the population, about 75 percent, with little 

effective purchasing power. Economic dualism reflected in unequal distri

bution of income, high and growing unemployment and underemployment, has 

been responsible for low and stagnating internal demand which in tLurn has 

limited the expansion of outlut and the growth of manufacturin, in partictilar. 

2) Industrialization by import substitution has led to tLhe growth 

and diversification of the economy. The measures used to promote indtis

trial development, however, have imparted capital intensi,,e bias, and 

caused relatively inefficient, inward looking enterprises to develo,(p with

out a favorable impact on employment and on the distri bution ot inc omes. 

Given the size of the rural-urban migration and the extent of urban 

unemployment, it is quite clear that even if corrective policy measures 

are applied to eliminate existing distortions, manufactiring and allied 

industries wil not be in the position to cope with the employment problem 

in the foreseeable future. 
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3) Agriculture is still dominant in terms of employment and output.
 

In addition, agriculture provides about 75 percent of total export earn

ings, 95 percent ofLdomestic food supply and 50 percent of the primary
 

materials used by industries. The importance of agriculture , however,
 

lies in the dormant growth potential of its vast subsistence subsector.
 

So far this potential has been neglected. Most investment, managerial
 

skills, research and marketing have been concentrated on the modern ex

port sector. There has been slowness in establishing necessary rural
 

institutions such as farmer's cooperatives, credit and marketing facili

ties, agricultutrai extension, etc. to help the subsistence farmer. The 

early cof fee experience indicates that the development potential of 

agriculture is considerable. if physical capital is short, skill forma

tion and organi:ation can replace it in the short run. There ir, there

fore, ampt room for greater labor intensity, higheor productivity and
 

incomes, supported by appropriate technology and pol icy measures.
 

The above indicates that in the Colombian context an overall develop

ment strategy must place primary emphasis on agriculture. Such realiza

tion is evident in the latest Colombia's development plan, Las Cuatros 

Estrategias. in this plan one of the major goals, as indicated, calls 

for technological change and modernization of agriculture so that pro

ductivity and incomes in its traditional subsector can be significantly 

enhanced. The intent is to stimulate internal demand and at the same time 

to decrease the flow of rural migrant5 who arc either being pushed off 

the land by extensive mechanization and concentration of land ownership 

or are being pulled to the city by the apparent possibility of better 

life.
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In Colombia, agricultural production takes place in two distinctive 

subsectors: (I) using labor-intensive, traditional ways of cultivation, 

accomplished with simple hand and animal methods, and (2) using fully 

is totake advantagemechanized, capital intensive methods. If agriculture 

of its growth potential, a mixed or interrmediate technulogy will have tobe 

planned (to the extent that it does not presently exist) and become 

have 	 seen the successful spread of highdominant. The last two decades 

yielding varieties along with modern agricultural inputs which have in

creased output per area quite substantLal ly anld improved incomes in the 

small farm sector. The new technol ogy has also proven more labor inten

sive, therefore, there is a considerable scope for the generatiLon of 

employment on larger farms if excessive mechanization is avoided, on new 

land 	 or by means of land redistribution. 

Economic progress in Col mbia, therefore, depends on the choice and 

enforcement of appropriate agricultural technology. A new input-output 

pattern is needed, not for a once-and-all effect, but for a sustained 

expansion of agricultural productivity and output and for an improved dis-

The logical move is to adopt a technology or a mixtribution of incomes. 


of technologies which on the average are both labor using and vicld in

is to raise labor productivity and to distriburte
creasLng. The task 

and evenly so that the dominant agriculturalbenefits from it more widely 


suctor can make a significant contribution to finance the expansion of
 

surplus and by generating increasmanufacturing by providing investable 


ing demand for manufactured products.
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In order to ensure rigor and overall planning consistency there
 

is need for an analytical framework within which possible agricultural
 

development alternatives in terms of output, employment and income dis

tribution can be evaluated. Such a framework is presented and discussed 

in this chapwr, I ts boiiding locks were partially developed in the 

course of a Central American wide pilot study in Guatemala in 1971, by the 

UN-GAFICA team in wlhich the author part'cipated. The formal framework 

was developed later in the year at FAO's headquarters in Rome, Italy by 

Professor Erik Thorbecke (24). The present author was then a member of 

the Policy Advisory Bureau at FAO headquarters and participatecd in the 

application of the methodology to the Colomb ian economy. The presenta

tion here is a synthesis and evaluation of the above plaiing experience. 

B. Logic of the Consistency Framework 

An economic planning process can be divided into several stages. Each 

stage may be thought of as part of the total, standing in a hierarchy of 

mutually consistent models of increasing order of complexity or detail. 

in such a framework any concrete problem may be treated in an .Fficient 

way at anylevel of dissagregation by any one or more models according to 

the nature of tiIe probem. 

The present frar,work is schematically represenLed in Figure 5. 

Connecting arrow:; indicate relationships between individual parts. The 

fol lowi ng major stages are involved. 

I) Economy wide model to obtain macroeconomic and demographic pro

jectLons for the target year 1980. 
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2) Selection, on the above basis, of a range in the GDP growth.
 

3) Specification and introduction of income-redistribution targets.
 

4) Agriculture demand projections consistent with income redistri

bution targets and export prospects.
 

5) Specification of production (supply) plans stated in terms of three 

technological subsectors or levels. 

6) Estimat ion of employment and income distribution effects of the 

abovo production plans. Central to this stage is a consistency check be

tween income distribution targets specified at the outset and actual 

income distribution resulting from the proposed production plan. This 

check consists of an iterative procedure until convergence is achieved 

and feasible production alternatives are obtained. 

7) Production utilization check. 

C. Economy Wide Macroeconomic Estimates 

In order to delimit the capabilities of the economy for the purpose 

of more disaggregated analysis, it is essential that the movement of such 

economic aggregates as GDP, savings, imports, exports and the impact of 

economic policy instruments such as tax rates, government consumption, and 

government investment on economic variables included in the system can be 

traced and estimated at the end of a period with the highest degree of 

certainty. For this reason a macroeconomic model is needed to capture 

the first stage in the hierarchy of planning and to ensure that the 

analysis in agriculture can be carried out consistently and down to the 

micro level, of individual crops. 
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1. GDP and population growth range
 

The starting point of the methodology is the del ermination of the
 

overall growth rates of the economy. In Colombia as well as in other 

export led countries, changes in external conditions, particularly in 

the terms of trade are major determinants of tho rate ol growth of 

aggregate output. Although export behavior may be difficult to estimate, 

mostly because the demand for exports is large]y determined Outi,! the 

system, it is essentia] that at this stage such estimates be obtained 

preferably on the product basis. To allow for variations, three alter

native export behavior possibilities need to be considered: pessimistic, 

Apes medium, Am , and optimistic, A" (M this basis the macro model 
e e C 

can then determine the likely range of GDP growth n the planning period. 

This range is fixed by a high or optimistic growth rate, g , and a low or
 

pessimistic growth rate g By definition, these rates constitute an
 

objective and not a resLlt of the development possibilities of each sec

tor of the economy. Furthermore, the methodology considers that these
 

growth rates can be obtained independently of changes in income distri

bution structure.
 

The sec.omd important macro variable is that of population growth, p. 

Although population projections are usually considered independent and 

exogenous of the economic system in question, certain aspects such as tWe 

participation rate and the trends in the rural-urban migrat ion are 

clearly related to the process and stage of development and can be in

corporated at this stage of analysis. Here population and labor force 

projections have to differentiate between agriculture and nonagriculture. 
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is possible of course, to specify a range for the population growth
It 


quality and coverage of demographic variables
rates as well, but since the 

are quite good in Colombia, and sinze the planning horizon does not exceed 

rate is specified.I0 years, only one growth 

2. 	 Income distribution objectives 

Wh iIe popu Iat ion growth in combination with accelerated exte:nal 

demand for agricultural products may raise demand and income in agricul

ture, it is fairly obviours that these factors per se would not be strong 

enough to induce changes to an extent commensurate with the need to 

eliminate poverty ard foster sustained development. Therefore, the 

me thodo Iogy int reduces spec i f i.c inc ome d istribut ion goals for the 

economy as a whol1e and for the sector of agriculture in particular. In

of a)come red i.trLUrt ion is introeduced as a factor having the dual 	 role 

astimulati'ng der nd for agricultural products by increasing at rate 

faster Lhan tLhu national average the purchasing power of the low income 

We! have a higher marginal propensity to spend on agr-iculturalconsumcrs 

nc ome groups of the popu,lation , and b) us i ng tireprod,, L.S.I kin the hi gh i 


increases in agriculagricultural income generated from the concemitant 

tural production to meet, to the possible, the inc ome redistribuextent 

Lion targets wiLhin tiLe agricultural sector itself to the benefit of the 

poorer strata of the agricultural population. 

If the existing income distribution i.s known, another income distri

a For as basis,bution can be specified as target. example, taking 1970 


the follcwing changes may be postulated for the target year 1980.
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Population Income
 

1970 1980
 
$ 4 

Class Percent Percent Per Capita Percent Per Capita 

Low 50 13 74 24 2 18 

Medium 30 26 264 32 551
 

High 15 30 568 27 931 

Very High 5 31 1,760 17 1,760 

Total (percent) 100 100 100
 

Average ($) 289 517
 

Here uhile the average income nearly doubles from $289 in 1970 to 

$5 17 in 1980, the per capita income of the lowest 50 percent of income 

earners more than triples, but that of the highest 5 percent of income 

earners remains the same. The end situation is clearly a much different 

economy, an economy with greater distributive equality, with a considerably 

larger internal market and with a different composition of final demand. 

The above example involves very drastic and dynamic changes which 

may not be feasible in the light of conditions under which out put is 

produced. To triple the income in the lowest income stratum means that 

there must be significant productivity increases, and that lavge addi

tional land and capital resources might be drawn into production. Con

sequently, the three alternatives are provided, namely no change (D)n 

moderate change (DM) and drastic change (Dd). In the first instance
 

income distribution remains unaltered, that is, the base 

year distribution by income class 'muld be maintained. In the second 

instance, income undergoes moderate redistribution, i.e., the increased 
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income generated during the period 
is roughly distributed towards the
 

economically weak groups. 
 In the last instance income distribution
 

undergoes a drastic change 
 - not only the increase in income but also
 

part of the 
 income already generated is redistributed.
 

It is important to note that the implications for the per formance
 

of the economy of the above changes 
 can he fully assessed only if the
 

income distribution data is relatively good, If, for instance, the
 

actual income distribution for the base year, is more unequal than indi

cated, the c hange to the targ.t distribution )P or Dd would be that much 

harder "r even impossible to achieve. In the case of Coluombia six
 

prici.npal estimates of income distribu tion 
patterns are presently avail

able in (25). Two of these, Berry and Urrutia, are estimates of income 

distribution in the agricultural sector, whil.e the remaining four, Taylor, 

Musgrave, CEPAL and DANA 1970 are economy wide estimates.
 

In the presence of a large traditional subsector, it 
 is essential to 

check the consistency of the base year .i come distribution with other 

available information; e.g., by computing the value of the subsistence 

diet which Logether with the number of subsistence farmers mighLt provide 

enough informat iom to approximate the average income going to the lower 

income class in agriculture. 

In ithe con;istency framet ork which is economy wide, withinbut which 

agriculture is selected for detailed analysis, care mist he taken that the 

estinate of income distribution in the agricultural sector is consistent 

with that in the economy as a whole. A test of the required consistency 

between the economy wide and agricultural sector income distributions is 
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provided in (26). Serious difficulties in comparing two or more income
 

distribution estimates may arise if the methodology used and/or the years
 

of estimation differ.
 

D. Analysis on the Demand Side
 

1. Aggregate pro ections 

Once the macroeconomic variables have been obtained and income re

distribution targets specified, demand for agricultural products Under 

the three income redistribution alternatives can be estimated. Agricul

tural demand constitutes an important part of the growth dynamics and 

determines in large part the extent to which output and employment goals 

can be achieved. Althiough demand in itself cannot create productivity 

increases it can enc ourag, them and provide a favorable clvironment for 

producers to '-ke decisions that result in development. 

To improve tIe quality of projections, total agricul.tural demand, 

A, is considered in a disaggregated fashion. Distinction is made between 

three basic components: export demand, A., domestic food demand, Af, 

and domestic nonfood demand, Anf* Thus: 

A = A + Af + Anf (1) 

A , the export demand, is projected, as indicated, on the basis ofe 

pessimistic, medium and optimistik assumptions. Given the base year 

quantity, A , and the rate tinder which exports are expected to expand,
C. 

e s  
e.g., A under pessimistic conditions, total export demand at the end 
e 

of t years is 

A = A 1+e (2) 
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Af is determined internally and depends on the population growth
 

rate, p, on the rate of growth of per capita GDP, gp, and on the income
 

elasticity of food demana, cf. The relationship is as follows:
 

af = p + Cfgp (3)
 

where A f is the rate of growth of food demand. The domestic food demand 

in year t is then determined by: 

Af = Afb + f1 (4) 

where Afb is the base year quantity. 

Anf, the nonfood demand, may be computed in a similar way, namely by 

first estimating the rate of growth of nonfood demand, 

: nf g p  arif P + (5) 

and then applying this to the base year quantity as before. The situation
 

here is somewhat more complicated since nonfood demand is in general a 

derived demand which depends on the demand for final product and of the 

technological input-output relations of production, Iiscussion of esti

mat Lun pr oceuhres for the nonfood demand is found in (26). 

1h% c tam i nat Lou of GDP growth alternatives (two) , export alternat ives 

(three) and income redistri-bution targets (three) leads to eighteen
 

permuitations of to-tal agr icultural demand. Although each of these may he 

selected for iurther analysis, only fur, including the combinations
 

resulting in the lowest and the highest demand levels, are needed to
 

describe the demand potential. Presented in Table 9 these are:
 

(a) Alternative Low: it represents a combination of domestic demand
 

resulting from the projection on the basis of the low economic growth
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variant with unchanged income distribution and the medium export alter

native.
 

(b) Alternative Medium 1: it represents a combination of domestic 

demand resulting from the projections on the basis of the high economic 

growth variant with unchanged income distribution and the medium export 

alternative. 

(c) Alternative Medium 2: it represents a combination of the 

domestic demand resulting from the projections on the basis of the high 

economic growth variant with moderate income redistribution and the 

optimistic export alternative. 

(d) Alternative LiLh : it represents a combination of the domestic 

demand resulting from the projections on the basis of the high economic 

growth variant with drastic income redistribution and the optlimistic 

export variant.
 

TABLE 9. Definition of selected alteinatives of projected total demand 

Combina- Projected Domestic Demand Projected 
tion of related to: Export 

Projected demand 
Total demand Economic Growth Income Redistri- alternatives 
alternative variant bution hypothesis 

Low (L) low (1) no change (n) pessimistic 
(pes) 

Medium 1 (MI) high (h) no change (n) med iim (reed) 

Medium 2 (M2) high (h) moderate optimistic 
change (m) (opt) 

High (H) high (h) drastic optimistic 
change (d) (opt) 
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These alternatives represent, 
in ascending order, combinations of
 

more and more favorable demand conditions. Furthermore, they provide
 

for direct comparison of the influence 
on domestic demand of an accelera

tion of economic growth (comparison between alternatives Medium I and Low) 

and of the income redistribution (comparison between alternatives High, 

Medium 2 , and eldium 1). 

Letting b stand for the base year and t for the target year and 

using symbols already defined, the four selected demand projections can 

he stated in mathematical terms as follows: 

L AF+ +p n 't + A + p + nfgp + A l + apeit 

L ] (6a)
A [ + p + g+ t A nfbled Fg

Mi = Afb [I + p + efgh] + b[1 +p + t L ed 

(6b)
 

M2 = Afb [ + p + CV ] t + Afb 1 + p + ngl t + Aeb-[ + aPtlJt 

(6c) 

H1=AfbI=Afb [ P fg + AAnf b + dAg t Abb I +aoPt1.+ ++ E:dgh]t + p f1 + e 

(6d) 

Here the first term on the right hand side refers to the component 

of food demand, the second to the component of nonfood demand and the 

third to the component of export demand. 

It is, of course, clear that the growth rates of total agricultural 
i 

demand, a , i = L, MI, M2, H, can be obtained from
 

i t
 
tt Ab (I + a 
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2. Individual projections
 

So far the demand projections have been presented in aggregate 

terms , i.e. , on the basis of the sum of the total c1n1sumpt ion of agr I

cultural commodities by the four population strata. It is' essential, 

however, to complement the sectoral projections discussed above with 

more disaggregated commodity projections. In most countries it is 

possible to obtain quite reliable estimates of income elasticity coefficients 

for individual products (crops). In fact, in a number of count'-ies the 

aggregate elasticity coefficients corresponding to different income 

distribution alternatives (E and where i n, m, d) can only be 

obtained through the aggregation (consolidation) of elasticity 

coefficients for individual commodities. In general, it may be suffi

cient to take six to ten products and subject them to a detailed analysis 

to obtain the bulk of agricultural demand and to carry out simple 

extrapolation for the remaining products. 

The estimation of demand on individual commodity bases is similar
 

to that presented at the sector level. As before, distinction is made 

between food, nonfood and export demands. While the export component -if 

the demand is obtained in the usual fashion, the food and nonfood com

ponents require the estimation of specific demand functions for each 

commodity in which the per capita consumption is functionally related 

to per capita income. There are four different demand functions which 

are currently used by the FAO for this purpose: the double logarith

mic function, the semi logarithmic function, the inverse logarithmic 

function and the double inverse logarithmic function. The mathematical 
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specification of these functions and their graphical representa

tion are placed in the Appendix and are presented in Tables Al, A2, A3,
 

and A4.
 

n m
 
It is important to note that the coefficients of elasticity C , e 

d 
and e attached to the income redistribution targets )., I) and I). are 

aggregates of four separate income elasticities of demand, since, it must 

be recalled, each of the income redistribution variant is defined in 

terms of four income classes. Because each of these classes has a dis

tinct and different average per capita income, the elasticity coefficient 

for each class is also different. As a rule, the elasticity coefficient 

for the lowest income class has tho highest numerical value, indicating 

that increments in income of the poor are almost completely spent 

on food. For the highest income class the elasticity coefficient 

for food demand is usually very low, since additional incomes are spent 

largely on nonfood, mostly luxury items.
 

Given the demand function for - particular commodity j, total 

domestic demand for that conmoditl. can be computed as a sum of the 

demands of the four income classcs, Once Qj is known, it is possible to 

obtain the vaLue for the aggregate income elasticity of demand coeffi

cient S.. A simple method is provided in (27).
 

For each commodity j there are four major projection alternatives 

as indicated in Table 9. To obtain corresponding projections at the
 

sector level it is necessary to aggregate individual projections over the
 

commodity range j. The aggregation requires a set of domestic and export
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prices. The value of agricultural demand at sector level in year t is 

calculated as follows: 

j
Ej + 7 Pj Qjt (8)Vt tj= 7 pej Jt j J 

where
 

V is the total value of agricultural demand in the target year t,
 

i denotes the L, Ml, 2 or H1alternative,
 

pej is the export price of commodity j, 

E A is the projected export volume of commodity j in year t, 

p is the domestic producer price of commodity j , and 

Q is the projected volume of domestic demand of conmodity j in 

year t. 

i 
The growth rate of demand V , (i = L, MI, M2, H), can then be cal

culated from:
 

V V (I + V') (9) 

where Vb is the base year value of demand. 

This concludes the major analytical steps on the demand side. Before 

turning to the supply side it is desirable to subject the results of the 

demand projections, aggregited at the Lctor level, tc a nutritional test 

to ensure that basic minimum standards are met. The nutritional state of 

the population is perhaps one of the most fitting neasures of develop

ment, particularly in low income countries where the weight of the 

traditional subsector is quite large. For this reason the daily intake 

of protein and calories required for adequate health must be introduced 

so that the various demand projections can be checked for consistency 

on this account. 
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E. Analysis on the Supply Side
 

The process of economic growth is fundamentally one of changes on 

the supply side wJhich .ncrease the productive capacity of the economy. 

Demand itsel.f cannot generate such changes, a lthough it can encourage 

them by providing a favorable environment of incentives for producers to 

take the right kind of decisions. Supply analysis affects the design, 

organization and requirements of the production process and, therefore, 

constitutes the essence of agricultural development. 

The technological production levels are determined by the necessary 

quantity, of each of the factors of production per production unit. The 

choice of Co; technological min, therefore, determines the utilization 

of inputs. In a labor abundant, capital scarce economy the appropriate 

technology should be one which increases the labor-capital ratio. This 

will tend to maximize employment and improve the distribution of incomes. 

The latter can be further enhanced if technological aspects are combined 

with chan'es in property structure and labor remunerative aspects. 

These considerations show the necessity of designing, classifying 

and ordering agricultural production alternatives to meet employment and 

income redistribution objectives. More specifically, taking the demand 

alternatives discussed in the previous section, the task :is to estimate 

the type and quantities of inputs to be used to achieve production objec

t ives for each product. 
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I. Sector-wide projections
 

As an initial step, the supply capacity and input requirements of 

agri cuIture should he checked grosso modo 'at the sector level, One 

possibility is to take the lower and higher demand variants (L, 4) and 

check the feasihility of achieving these on the basis of a) agricul

tural GDP trend project ions, and b) the past and expected future 

elasticity of agricultural output with respect to total G)P. 

In the latter case, estimates of elasticity coefficients can he 

obtained from international cross sect ina] studies, covering a large 

sample of developing; or developed countries, or from countries which are 

in the same development 5tage. Using the approach suggested by Chenery 

in (28), the coefficient of elasticity, h1 , is obtained from
 

b i h
 

V. kr P (10)
5]- i i 

where V is the value of per capita agricultural output of country i, 

r is the level of per capita GDP in country i, P. is the population of country 

i and b is the elasti( :y of agricultural output with respect to population. 

Next it is necessary to estimate input requirements for the low and 

high demand variants. In most developing countries the rate of g rowth of 

inputs into agriculture is higher than that of output because o f the 

tendency to adopt more eftficient techniques "f production. Consequitently, 

The ratio of agricultural GDP (value added) to agricultural output tends 

to fall over tLime. A realistic range for the elasticity of agricultural 

value added with respect to output might be of the order of .8 to 1.0. 
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Finally, the growth rate of value added can be compared to the likely
 

growth rate of the agricultural labor force to obtain the implied growth 

rate of labor productivity. This can be done with the help of 

1 +g a 

- I + rT
1+ a a 

where 

ga is the growth rate of agricultural GI)P (value added) 

b is the growth rate of agricultural labor force, anda 

rTa is the growth rate of agricultural labor productivity. 

In turn, an estimate of the implied labor productivity (,, ) in 
a
 

agriculture permits one to check grosso modo some of the i distributional 

implications for agriculture and the feasibility of achieving a desired 

overall inc onie distributi.on alternative. 

In summary, the most that can be expected from supply project ions 

undertaken at the sector level is that they provide very rough checks of 

the feasibility of satisfying the projected agricultural demand, and the 

given changes in the overall income distri.bution. Alternatively, these 

supply proposals may serve as a general guideline for the magnitude of 

growth in agricultural production which has to be achieved. 

2. Production alternatives at the commodity level 

pec i ficat ion of technological subsectors for individual crops 

One ,f the features of agricultural production is that there exists a 

cons iderable variety in the methods of cultivation used to achieve a given outpr 

(crop) . For example, rice may be broadcast or planted in straight rows; 

the seCdl ings may be transplanted or not; the farmer may use chemical 

http:distributi.on
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weedkillers, weed by hand or not weed at all; he may prepare the soil 

with a hoe, animal power or with a tractor; the fields may be irrigated, 

or reliance may be placed on rainfall or flooding; the harvesting may be 

with a combine, with a sickle or a knife. The same applies to all other 

crops. They can be cultivated i.n traditional ways with little or no 

application of the results of modern agricultural science, without the 

use of fertilizers, high quality seeds, plant protect Lon and modern 

machinery. r the production can proceed ainng the I ines of modern, 

highly mechanized connercial practices. In between there are a number 

of possibilities which combine the traditional and modern methods of 

product ion. 

A production technology is defined in terms of the input struccure. 

For a number of crops, where the crop is grown in two or three techni

cally or regionally different subsectors, it is possible to specify and 

quantify a separate input structure for each technology (technological 

level) of production. In these instances the whole process of agricul

tural production can be described in great detail with considerations for 

the share of each technology in the total aqd the implications of the 

changes in these shares with respect to employment, intermediate inputs 

and output and with respect to income dUistribution. 

The methodology, therefore, describes the supply side at the individual 

crop level in terms of three technological subsectors: traditional (T), 

intermediate (IM), and modern (M). For each of the major crops j 

the input-output information is collected and quantified as indicated in 

Table 10. To simplify, the various inputs such as irrigated and 



TABLE 10. Target Year inDut-output structure of crop j produced in three technological 

subsect-:)rs where i = L. 1,M2, H 

Technological Land Intermediate inputs Capital Labor Output 

subsector irrigated nonirrigated fertilizers insecticides others 

Ti Tjk QsT 

Im l 
"IM 

j k > 
I 

QsI 

i < IM 
jk > 

QsM 

Total or 

average < - Qs" 
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nonirrigated land, fertilizers, insecticides, labor, etc. are lumped 

together and designated by I. In the actual production plans which appear 

in Chapter IV, individual input coefficients are estimated for each input 

category. Total output and inputs are summed together in the bottom line. 

This information is collected first for the base year. Then taking 

the four demand alternatives specified in section D.2 as production goals, 

likely changes in the input structure of the technological subsectors are 

investigated and their feasibility determined. An important assumption 

here is that production alternatives are relevant to their relative demand
 

projections because grosso modo, the same overall economic factors in

fluence both of them. This assumption is reflected in the combination of
 

domestic demand with export demand alternatives within the total demand
 

alternatives and the consideration thac demand acts as a ceiling for pro

duction, lence, for the target year, t, four supply alternatives, or
 

production plans, for each crop j have been postulated, namely 

i i i 
Qsj, Qs,}, QS and Qs., where i = L, MI, M2, H and refer to the Low, 

Medium 1 , Med um 2 and H1igh product ion alternatives, respectively. 

In derivin, these estimates the following considerations must be 

taken into account: IHow much of additional production should come from 

the extensio;n of harvested area versus increases in yields? Where should 

new land be developed or how could the intensity of land use be increased? 

What yield increasing measures should be emphasized and how should they 

be combined? For the individual crops the basic procedure to adopt is: 

a) To examine past trends i.n production, area and yield and identify 

reasons for observed behavior. 
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b) If past trends appear to be sufficient for reaching desired
 

targets, it is important to examine whether area and yield
 

components are feasible. For example, an observed short run
 

expansion in cultivable area, if postulated over the planning 

period, may exceed the availability of arable land. 

c) If past trends appear to be insufficient, a preliminary area 

figure should be postulated in the light of information on land 

development opportunities and costs and then a check should be 

made of the increase in yields to meet demand. If the resul

tant yield level appears feasible from technical and economic 

points of view, changes in the input level should be ideatified 

which would be required to reach the postulated output. 

b. Value added at crop level The agricultural value added at 

the level of individual crops for each of the four supply alternati-es 

can Fu obtained by deducting the costs of inputs from the value of output. 

Table 10 provides the physical input requirements as well as the corre

sponding output. Applying prices consistent with those on the demand 

side, the value added is: 

i i (12)y L = Vi Z (
jt sjt jk 

where
 

Y.t 
i 

is value added of commodity j in t 
.1


Pk is the price of input k 

ij is total input requirements to produce j
 

i k 

is the four supply alternatives T, Ml, M2, H
i 
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c. Sector wide aggregation and estimation of agricultural GJ)P
 

growth Having estimated the likely input-output structure under the
 

L, MI, M2 and H1growth alternatives for individual crops it is "ecessary
 

to aggregate the results at the sector level. Total production can be
 

obtained from
 

= Qs i
 vi 
Vst = P Qsjt (13) 

iJ
 

where
 

Vst is the value of agricultural production in target year t,
 

p. is the price of product j,
 

Qsjt is the supply projection of product j in year t, and
 

i is L, MI, 12, and H.
 
i 

Then the growth rate of agricultural, output a , can be calculated
 

from
 

Vs = ( a ) Vsb (14)
t s b 

where
 

is the value of agricultural output iW the base year.
Vsb 


The value added at the sector level is the sum of individual values 

across j. In algebraic terms
 

i 

Ys Yi (15)

j


t 

where i is as before.
 
i 

The corresponding growth rates of agricultural value added, y can 

be calculated from
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i 
Ys (I + ys Ys (16)

t b 

where 

,i 
Yol is the value added in base year,

1)
 

i = T, Ml, M2, H. 

F. Feasibility Check
 

The methodology at this stage yields a number of production alter

natives and growth rates to be matched with corresponding projections on 

the demand side. Even while working on the estimates for individual 

products, some total limiting resource factors, such as land, investment 

capital, infrastructural development, etc. must be kept in mind. However, 

it is only at the aggregate level stage that these can be quantitatively 

tested. 

The quantity and value of various supply projections must he com

pared both cropwise and in aggregate with the quantity and value obtained 

on the demand side. Where the supply capacity of the production plan 

falls below demand, the extent to which deficiencies can be alleviated 

through imports must be considered. Those alternatives which can be 

satisfied only through relatively large imports should be carefully 

checked out from the standpoint of balance-of-payments. It is important 

to aggregate the total sectoral import demand and compare it to the total 

projected value of imports available from the macro model. In general, 

a large increase in the proportion of agricultural imports to total 
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imports would not be feasible because of balance-of-payments constraint. 

Consequently, only supply ?ians which can reasonably satisfy domestic 

demand through domestic production and imports should be considered 

feasible. 

Similarly, judgment must be passed as to the size of excess supply 

which can he tolerated without harmful effects on the prices of commodi

ties involved. If large excess supply imbalances arc allowed to exist, 

there will he a decline in prices leading to a situation which is 

of stable prices.inconsistent with the assumption of the maintenance 

Equally important is to check the feasibility Af inputs required 

by each of the supply alternatives. It i: obvious thiat the aggregate 

not exceed domestic supply and import capacity.input requirements must 


etc.
Where inputs such as fertilizers, farm machinery, improved seeds, 


are imported, a rough check must be made to test the foreign exchange
 

expenditures involved and the implication for the balance of payments
 

equilibrium.
 

In a surplus labor economy such as Colombia, labor will not in 

general he a constraint on production. However, seasonal bottlenecks 

are possible since for any composition of output labor requi rement 

pattern varies f:rom month to month. it is, thereforoe, important to 

evaluate for each of the supply alternatives peak monthly labor require

on area
ments and check these with available labor supply. A check land 


by crops underlying a given supply alternative must also he included
 

can not exceed the cultivable and potentially
since the area of land 
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the provision of
For other public inputs such as
available area. 


extension services, agricultural credit, irrigation assistance, etc.,
 

to ensure that total expenditures do not significantly
it is important 

allocations for agriculture.exceed budget 

these lines will help to eliminate supply
A feasibility check along 

Those that remain can
which are not economically feasible.alternatives 

distribution implications.
be examined for employment and income 

and Income DistributionG. Employment 

In view of the smaller labor requirement per hectare for the 

in total productionincreasing its sharemodern technological subsector, 

or 
would entail sacrificing the possibilities of 	 increasing employment 

greater increase in 
opting for reducing yields in order to permit 


of area of the traditional subsector.
 
empl]oyment through the expansion 

the importance of the third intermediate technological subsector 
Hence, 

in which a level of yield per unit area would be achieved roughly similar 

greater labor intensity.
to that of the modern subsector, but with 


The basic approach of the methodology is, therefore, centered on
 

and income effects thau would be
 
quantifying and exploring employment 


by tecllo logical change tl.,t, on the average, is more 
labor
prod lced 

intensive and more productive. The differences between the three tech

or
 
nolog cal subsecturs are not due exclusively to whether there is more 


conactivities, although it obviously
less mechanization of production 

its eflect on labor

of the central elements in view of
stitutes one 
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In many cases, increased mechanization, when
requirements per hectare. 


properly planned, goes hand in hand with the widespread use of modern in

puts such as improved seeds, fertilizers, etc. which increase not only the 

use of labor but also yields per unit area. 

Distinction has to he made between labor requirements per unit of out

put and unit of land because these may change in opposite directions with 

Thus, if, for example, the production technology intechnological change. 


the traditional subsector is replaced by the technology prevailing in the
 

area will increcointermediate subsector, labor requirements per unit of 


use of intermediate inputs such as fertilizer, insecticides,
because cf the 


and irrigation, which are complementary with labor. Labor intensity per unit
 

of land may also be increased through the use of selective mechanization
 

eliminating seasonal labor bottlenecks and permitting, among others,
 

multiple cropping. But while labor requirements per unit area are in

creasing, Lalor requirements per unit of output are decreasing as a re

sult of yield increases. Thus, in an aggregate sense, total employment
 

the relative increase in total production is greater
will increase only if 


than the relative decline in labor requirements per unit of output.
 

As a first step total labor requirements for, or the labor absoip

tive capacity of, the selected supply alternatives must be calculated.
 

This involves aggregation over crops and technological subsectors. Since
 

the individual production plans specify labor input in terms of man-days,
 

these should be convertod into man-years. Conversion rates differ
 

ranging from 200 man-days to 250 man-days per man-year.
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Having obtained total labor requirements for the target year t, LFt,
 

and knwning the base year, b, requirement, LF., increments in the 

employment capacity as well as the growth rate of employment, e, for 

each supply alternative can be calculated. The latter can be obtained 

from: 

LF = ( + e)t LF (17)
b 

i = T, Mi, M2, [H. 

Since the corresponding growth rates of agricultural value added, 

i 
y., were already calculated, the rate of growth of labor productivity, 7, 

based on individual production plans, can be obtained from: 

I+r + Ys (18) 

I +c 

which indicates the annual rate at which productivity in agriculture 

increases. Assuming that productivity increases elicit known increases 

in per capita inc oe u f the four income classes, it is then possible to 

calculate sectoral income distribution implications of a given production 

alternative. In particular, it is possible to ascertain whether a
 

selected supply alternative is sufficiently productive and whether pro

ductivity affects the traditional sector in a manner to generate and 

sustain that distribution of income which was postulated as a target on 

the dcmand side. 
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H. Reiteration for Convergence and Consistency
 

The methodology postulates an independent analytical approach from each of
 

two sides - demand and supply. Such an approach ensures that 

general equilibhrium is maintained. In compar ing the magnittudes projec

ted or specified as targets on the demand side witl corresponding resuILs 

on the supply side, the size and nature of vat ious imbalanes become 

apparent. [Hence, it is possible to reject unfeasible variants or Lo
 

consider readjustments until the differences are reconciled or become
 

insignificant.
 

Projections on the demand side can be readjustc2 mainly by selecting 

P!ternatives with different income redistributinm targets and/or differ

ent GDP growth rates. Adjustments on the supply side can he effected 

mainly by changing the technological mix , that is, the relative weights 

of the three technol og ius during the planning period. Thus, for example, 

if a given production plan falls short of outptt and inc(me distribution 

targets specified on the demand side, a new production plan with changed 

technological conditions can be substituted which comes closer to the 

desired objectives. If, however, it must be concluded that the condi

tions under which production is like]y to take place can not he greatly 

influenced, then the targets on the demand side must be lowered. Such 

iterations may be repeated until desired convergence is achieved. 

There is also the possibilityof making adjustments in the final 

product mix. Taking into account the limitations imposed on the
 

demand side, emphasis could be placed on more labor intensive crops such
 

as vegetables, oilseeds, etc. which could be expanded under a policy of
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economic diversification and co"Id help to raise the employment capacity
 

of agriculture.
 

Each production plan raises either implicitly or explicitly 
a
 

number of policy questions which may limit the feasibility of its
 

of Colombian agriculture.
implementation ander the specific conditions 

Thus, for example, the high production alternative H1,which aims at a 

may be poss'ble only if an agrariandrastic redistribution of income, 

reason, the reiteration for convergencereform is carried out. For this 

and the ;eection of consistent alternatives should be more than a 

be policy oriented and provide, in the
mathematical exercise; it should 

above case, for example, quantitative estimates of the probable goals of 

an agrarian reform to attain the objectives of income redistribution in
 

the agricultural sector.
 

the methodology
As a result of the consecutive steps described, 

the macro modelprovides consistency throughout the analysis. First, 


ensures a realistic range for GDP growth alternatives and situates the
 

the income
sector of agriculture in the total economy. Second, given 

is obtained inredistribution and nutrition targets, agricultural demand 


the above context. Third, following the procedure on the supply side,
 

the demand.
feasible production alternatives can 	be selected to match 

as well as input requirements canFourth, from these the labor content 

supporting agricultural policies arebe ascertained which may prevail if 


maker is thus in a position
implemented. The planner and the policy 

analyze the factors which govern the trend of employment in agriculto 

can actually play in
Lure and to determine the role which 	this sector 


solving the employment and income distribution problems.
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IV. INVESTIGATION INTO THE LABOR ABSORPTIVE 

CAPACITY OF COLOMBIAN AGRICULTURE
 

In Chapter II the nature and functioning of the Colombian economy 

shown that attempts to bypasswas examined in some detail. It was 


agriculture by rapid industrialization were failing mostly because of
 

the capital intensive nature of modern enterprises which did not pro

vide the opportunity for sizeable employment generation. The neglerc
 

of agriculture resulted in continuously low internal demand retarding
 

the growth in both agriculture and manufacturing. In addition, failure
 

to develop a viable inflow of export earnings from manufacturing or to
 

check rising imports of food and agricultural products tended to
 

aggravate foreign exchange shortages and cut into the supply of imported
 

development capital. These circumstances underlined the impcrtafce of
 

agriculture as an essential underpinning for accelerated development and
 

showed the need and possibility to transform Colombia's agriculture
 

into a driving force for economic growth.
 

Under the Colombian circumstances the best strategy for raising
 

levels of living appears to be in technological and structural changes
 

which increase agricultural output and labor inputs. In this chapter
 

it is attempted to estimate quantitatively the extent to which this
 

in response to increases in
change can take place on the supply side 


demand, and to explore the implications for greater labor intensity and
 

agricultural productivity between 1970 and 1980.
 

To associate increases in agricultural productivity with increases
 

in employment may seem paradoxical, since the low levels of productivity
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are partly
which characterize the traditional subsector in agriculture 


are really needed, even
the result of more people being on the land thaLL 


at low levels of technology. However, the analysis of the Colombian
 

economy indicated that this objective is in fact quite feasible.
 

In the first place, it was found that existing yields, compared
 

internationally, were on the average quite low. Therefore, there is
 

substantial room for the introduction of yield increasing techniques
 

based on inputs complementary with labor. Secondly, one of the con

clusions of Chapter II was that low productivity in Colombia was not
 

the result of lack of productive resources and abilities. These were
 

hidden, scattered or badly utilized and require only a catalytic agent,
 

such as extended private ownership of land or other incentives, to 

draw additional labor into production. Thirdly, as labor requirements
 

vary from one crop to another, higher labor intensity can be obtained
 

by a possible change in the final output mix. Fourthly, yield increas

ing and labor using technology may be also extended to new agricultural 

land.
 

A. Specification of Production Alternatives
 

The basic infocmation for the planning period is presented in
 

Tables A.2 through A.12 which are placed in the Appendix. There are nine 

major crops which are listed separately: wheat, rice, maize, barley, 

pulses, coffee, cotton, pota.toes and sugar. These comprised about 76 

percent of the total area under crops in 1970. The remaining crops which
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include millet, sorghum, cassava, yams, other starches, plantains, 

groundnuts, vegetables, bananas, citrus, other fruits, cocoa, coconuts, 

soybeans, sesame seeds, palm oil, sisal and tobacco are lumped together 

under the heading of Other Crops in Table A.12. 

Taking 1980 demand estimates as given - these were provided by the 

FAO P-oduction Team - four production alternatives or production plans: 

Low (L), Medium I (Ml), Medium 2 (M2), and High (H) were postulated for 

each crop to match the corresponding four alternatives on the demand 

side. In each case three technological subsectors were distinguishel: 

Traditional (T), Intermediate (IM), and Mechanized (M). This was done 

on the basis of the extent to which the crops were or were expected to 

be produced in each cf the above subsectors. 

1. General considerations and decision rules
 

The specification of production alternatives for 1980 involved 

careful consideration and evaluation of a number of factors providing 

the physical basis for more intensive and more productive agriculture. 

Among these the following were of particular importance. 

a. Area expansion versus intensification For each of the cr.ps 

availabl l anti and .:aLvf resources were estimated, taking into considera

tion historical tvyud; md future limitations. in general, increase in 

arable area was based mainly at the expense of grasslands and to a lesser 

extent of forest. However, initial estimates indicated that while the 

evencual potential cultivated area is large with respect to the area 

cultivated at present, it is more economical to make more intensive use 

of those parts of the country that are already opened up. This would 
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use of land already in 	farms, considering sub
mean more intensive 


division of underutilized existing large 
holdings which would increase
 

the number of farm owners. Recalling the incentives and growth potential
 

released through similar development in the 
early coffee period, such
 

Massive expansion into the less accessible
 be most effective.policy may 

a later stage of the developmentseen to be appropriate 	at 
areas was 


to establish
 
after the necessary accumulation of capital resources 


communication and transportation network 
and to meet the heavy costs of
 

settlement.
 

irrigated area and investment 

b. Irrigation The 	expansion of 

in
 

flood control and drainage was considered critical to faster 
growth of
 

wider 
livestock feed production, since it provides the key to the 

food and 

and multiple cropping. In preparing the pro
use of high yielding crops 


laid on estimating the
 
duction plans particular stress was, therefore, 


possibility of providing new irrigation 
systems and improving existing
 

to make full use of modern agricultural 
tech

ones to allow farmers 


simple, inexpensive improve
nology. In many instances it was found that 

the farmer with more 
ments to existing systems were possible to provide 

means of water control.eflect ive 


levels of
 
c. 	Modern inputs Experience has shown that high 

not merely on efficient irrigation and drain
irrigated production depend 


but on the whole range of complementary inputs including
 
age systems, 


breeds of livestock, fertilizers,
high-yielding varieties and selected 

pesticides, etc. Even 	in nonirrigated areas some or all of these inputs
 

likely Vo be essential to productivity increases, 
since their sub

are 


progressively less as production grows
stitutability by labor 	becomes 
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more intensive. At the higher level of productivity there is an 

important positive interaction between labor nnd modern inputs. In 

other words, as agriculture becomes more prcductive, it also becomes
 

more labor intensive.
 

The relationships between increases in yields and modern inputs, as
 

well as the associated labor intensity, were estimated for each of the
 

crops and incorporated as input-output coefficients in the various pro

duction plans. Emphasis was also placed olt assuring adequate supplies 

of seed, fertilizer, pesticides and machinery as a "package" rather than 

isolated inputs for areas designaced for high-yielding varieties and
 

intensive cropping in order to exploit the complementarity of inputs as 

fully as possible.
 

d. Mechanization In the specification of labor requirements for
 

production alternatives careful. attention was also given to the effects
 

of mechanization. In the intensification of agriculture mechanization
 

assumes particular significance because of the more precise cultural
 

requirements of the high yielding varieties, the importance of timely
 

sowing, the elimination of fallow in rainfed areas, and the 
narrower 

time gap between crops in more frequent rotations. It was realized that 

in conflict with developingincreased mechanization is not necessarily 

more labor intensive agriculture, since although it generally saves labor 

for the operation involved, it also can be coacentrated on tasks which 

could not be done effecti' , ly by other means, or which would raise yields 

use. Labor released from one operationor facilitate more intensive land 

through mechanization would be utilized for other operations for which it 
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was better suited within the agricultural sector as a whole - for weeding, 

more frequent crop protection, pruning, more careful irrigation, improved 

marketing of produce and integration of crops with livestock enterprises. 

By these means mechanization would actually tend to increase overall 

labor requiremeuns, in addition, Lechanization would also provide work 

outside farming for machinery maintenance and spare parts services, for 

rural wo)r kslhps of manufactured parts3, tools and thu simpier kinds of 

i plemnts, and eventually for domestic manufacturing of farm machinery. 

In the case of tractors, which appear as inputs in the production 

pl ans, their requirements were determined at the level of individual 

crops on the basis of an estimate of the pattern of exploitation that 

the expansion of cultivation could assume, as well as taking into account 

that a modest intensification of tractor use on already harvested areas
 

will occur.
 

e. Labor The effects of the above discussed factors on the labor 

requirements weie determined on the basis of following considerations: 

1) For each crop and within each one of the three technological 

Subsectwrs labor requirements were increased pari-passiu with increases 

in harvested area, i.e., the elasticity of employment with respect to 

area increases was assumed equal to unity; 

2) labor requirements per unit area were increased for each crop 

with increases of yields. The elsticities used for determining the 

increase in man-days per hectare requirements ranged between 0.2 and 

0.5 depending upon crops and other circumstances.
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3) Within each subsector the average labor requirements per
 

hectare were assumed to decline with the increase of the share of less 

labor intensive crops in the total.
 

4) For tlhe aggregate of production of the ten crops, the labor 

requirements were affected by the change in the shares of the three sub

sectors in toLal area. 

Additional decision rules affecting the specification of the input

output structura of the four 1980 production alternatives are indicated 

at the bottom of individual production tables. While efforts were made 

to base the estimates of the coefficients on actual observations and 

results provided by research institutes, their sizes, in some inscances, 

were estimated purely on an ad hoc basis as informed judgment. It is, 

therefore, inevitable that the quantitacive data will have to vu revised in 

the light of new information. Nevertheless, some rough criteria were 

laid down, whiclh indicace the orders of magnitude acc ording to which pro

duction and umpl I.oyent in agriculture will evolve, if the specific 

production plans are implemented. 

2. Technological subsectors 

The specification of three technological subsectors expands and 

enriches the analysis of employment in agriculture. It also req,:ires 

subsectora] delimitation of the proportion of area under cultivation as 

well as distinction in input requirements and yields for each of the 

crops in each of the production alternatives. la the (olombian situation 

of agricultural dualism reliable data for the intermediate tchno logical 

subsector was difficult to find and necessitated the adoption of various 
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on the bases of which subsectoral specification was possible.
criteria 

As a result, the three technological subsectors in each growth alterna

tive have the following general characteristics. 

In the tradiional subsector, T, production continues with little 

or no benefit from progress in agriculturaI science. Seedbed prep

aration, plant inog, crop care and harvesting are mostly accompl ished with 

the simplest hand and animal methiods, except for rice, wheat and maize 

where a number of tracLors for tillage are heing introduced . 'le intro

dutction of tractLors in this subsecLor was motivated by the fact that, 

given their toLal number, the tractor density in the fully technified 

sector would oLherwise be unreal istica ly high, and that, therefore, 

a good propoi rtion of tractors could be used in an extensive fashion 

elsewhere. Nevert lec s s, overall productivity in the traditiuna] sector 

remains low, some sliight increases result from improved farm implements, 

mechanization and learni ag by doing. This subsector, in general., is 

sipposed to en c:ompass tie very smal 1 fa rers (minifundistas) possess

ing less than an adequatv quantity of land to support a family. 

In the ritnermudiatLe subsector, IN, the use of improved seeds, 

commiercial fertilizer, plant protection and irrigatiom is significantly 

expanded. Primary and secodary tillage, plant ing, crop care and har

vest ing is parl ly m-chan iz d fur most of the crops. For this reason 

siga r produict ion in the Cau'ca Valley where land preparation and transport 

is planned to he fully mechanized, whole cane cutting is not, and cotton 

production i n Valldopor region, where land preparation and pest control 

are mechanized, but harvest ing is not, were included in th is subsector. 
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The same was also done with the area of potatoes and barley in which the
 

use of improved seed and fertilizers was expected to be extensive, white
 

mechanization remained limited.
 

Labor coefficients take into account the use of high yielding 

varieties, the possibility of multiple cropping, crop rotation, irriga

tion and other effects of mechanization. The owners of family size farms 

and those of multi-family farms of medium size were considered as most 

likely candidates to adopt and benefit from this technology. 

In the mechanized subsector, M, modern inputs are combined with 

more extensive use '-f mechanization which occurs on large individual 

or multi-family farms and plantations. The high degree of mechanizat ion, 

a basic characteristic of this technological sib sect or, is reflected in 

labor coefficients which are, on the average, smaller than those in the 

other two subsectors. 

Decisions on the technological breakdown were also influenced by 

some peculiarities in the composition of final product. In the produc

tion of sugar, for example, subsectors T and IM were assigned to subsis

tence riented "panela" (raw sugar) production, (in the IN subsector 

improved cultivation methods including the use of fertilizers and better 

varieties were considered), while subsector M represented exclusively 

sugar for factory production. 

The extent to which intermediate technology was to replace the tradi

tional subsector las assumed to be influenced by a number of institutional 

factors, such as the evolution of extension services, marketing facili

ties for inputs and products, credit and others.
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3. Production alternatives
 

The prospects for increasing production of each of the major crops 

were stated in Lterms of four production alternatives, L, MI, N2 and 11, 

discussed befLore. These were postulated to indicate the extent to which 

production ( old resp.nd to the pull of successively stronger demand 

stimuli incorporated in the demand analysis. it must be emphasized that 

production levels presented in the plans should be understood asfuture 

valid in the contc't of the given demand structure only. 

The low production alternative, L, which responds to low GDP growth 

with no change in the distribut.on of incomes and a pessimistic export 

out look, extrapolates past trends and maintains roughly the same share of 

in the total. Some sl ighL changes were assumedtraditional techin",Igy 

to take place between AN and M technological subsecto-ys. In geueral, 

increase s in ii uttpi were based m.ostIy on area expansion in harmony with 

past trends. The use of high yiclding varieties, fertilizers, plant 

protection and land under irrigation was limited. Consequently. no 

some instances evensignificant overall yield increases are evident, in 

a diminishing trend is indicated, as in the case of wheat. 

The. h iglh product iot al ternat iWe, I, r.sponds to the high GDP growth 

variant with a drastic change in income redistribution and an optimistic 

export out look. 

The future production level of this alternative was planned to he 

by intensifying agriiculture and p.V-ing emplasis on the expansionachieved 

of the IM t eclhno logical subsector while taking full advantage of the labor 

augmenting eflects of mechanization. The increase in output is, therefore, 

http:distribut.on
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the result of higher productivity rather than that of area expansion
 

while the overall average labor coefficients are maintained at a high
 

level.
 

The two intermediate production alternatives, MI and 2, were postu

lated to reach future demand levels under intermediate conditions. In 

both instances a hi gh GDP growth variant was assuimed. In the case of M1 

there was no change in income distribution and a medium outlooIk for 

exports was assumed. in the M2 case moderate income redistribution with 

optimistic exports were postulated. Productivity increases ior the two 

intermediate alternatives were planned both on the bases of area 

expansion and yield increases. For this reason the weights of the T and IM 

subsectors werc expanded, in different proportions four different crops, 

while that of M subsector was generally d iminished. 

In i l anc ' wller. two of the product ion al ternat Wes were found 

close together thelse were considered identical and appear as such in the 

production tables, e.g. for some crops L and MI and M2 and H alternatives 

are 	listed as the same. 

B. Employment Generation in Agriculture
 

1. 	Major crops
 

Given the input-output dUissaggregation in the production tables,
 

sector wide effects of the 1980 produccion alternatives on empl qyent and 

inputs can he calculated and compared. The calculations require aggre

gation uf phys ical al)or and input requirements per crop; and t echnoll i

cal levels, and their conversion into value terms for which a sO t of prices 

is required. In each of the aLternatives a valuation was per formed 
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product by product. A comparison of the total valuation with that of
 

the base year produced the growth rate of the value of production.
 

The basic information arising from these calculations is presented
 

below. Table Ii describes in suimnary the size of output and man-day 

requirements for the base year and for each of the production plans, 

changes in output, man-day requirements and labor productivity from the 

base year situation to 1980 are also given in annual percentage terms.
 

'T.ABLE 11. 	 Summary output and labor requirements, their corresponding
 

growth rates and the resulting growth of labor productivity,
 

1970 - 1980
 

Output Labor Requirements Lab or 
Product ivifLy 

Production $1,000 Annual X blan-days Annual > Annual
 
growth 1,000 growth growth
 

1970 8,477 -- 263,445 .... 

1980 L 11,158 2.8 331,612 2.4 0.4
 

Ml 11,366 3.0 329,227 2.2 0.8
 

M2 12,754 4.2 351,817 2.9 1.3
 

H1 12,902 4.3 355,124 3.0 1.3
 

Table 12 indicates required amounts and corresponding growth rates of a
 

number of inputs such as agricultural land, irrigated and nonirrigated,
 

fertilizers, impi ved seeds and tractors.
 

It is important to note that M2 and 11production alternatives, while
 

being more 	productive, are, at the same time, also more labor intensive.
 

When M2 and 11alternatives obtain, the growth of man-day requirements
 

proceed at 2.9 and 3.0 percent per annum respectively, accompanied by
 



TABLE 12. Stumary input requirements and growth rates, 1970-1980 

Total Area iLertilizers Tractors irriated land 
Area under 
Are dL se d 

i-mproved seed 

Annua 1 Annua 1 Annua I Annua Annual 

Product ion 

Plans ha! 1000 growth Yf/1000 Lg-r.Vth No. / 1000 growth ha/ 1000 growth ha/ 1000 growth 

1970 3,832 -- 130.9 -- 22.0 -- 499 -- 934 -

1980 L 4,737 2,2 218.7 5.3 28.3 2.5 716 3.7 1,226 2.7 

M1 4,651 2.0 237.4 6.1 -- -- 730 3.9 1,371 3.9 

1.2 4,997 2.8 279.2 7.9 --. 808 4.9 1,523 5.0 

H 5,099 2.9 285.4 8.1 32.1 4.2 813 5.0 1,596 5.5 
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labor productivity growth of 1.3 percent per annum. These growth rates
 

are considerably higher than those that result from L and MI alternatives.
 

However, as expected, higher productivity is associated with higher
 

absorbtion of intermediate inputs. Thus for example, in order to imple

ment the H growth alternative, fertilizer in'ut will have to grow at 8.1.
 

percent per year, the number of tractors at 4.2 percent per year, irri

gated land area at 5.0 percent per year and the use of improved seeds at
 

5.5 percent per year. These rates are significantly higher than the 

corresponding growth rates associated with L and MI alternatives. 

2. Livestock sector, forestry and fishing
 

An attempt was also made to complement the results obtained from major
 

crops with estimates of the livestock sector's role in agricultural
 

employment generation.
 

In the livestock sector as in the sector of major crops, three pro

duct ion techniques were identified; extensive, medium and intensive. 

These cirresp)d roughly to subsectors T, IM and M in the crop sector. 

The main inputs for the livestock sector which were quantified comprised 

permanent pasture area, fertilizer use on grasslands, and feed. Iistinc

tion " ween the three techniques was based on the availability and use 

of machinery, improved feeds, veterinary services, shelter, management, 

etc. ln the case of dairying, for example, extensive production tech

nique meant milking by hand, no application of cash inputs and a scale
 

of operation which could be large but was essentially primitive. The
 

small operator for whom livesto'k production is an integral part of the
 

general farming practice was included in this subsector.
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Intensive technique, in contrast, was assumed to involve modern, large 

scale operations using mechanical equipment for milking, modern pasture 

supply, and fencing. This subsector, inmanagement with improved water 


general, was identified with commercialized forms of production. Medium 

technique was defined as a mixture of the previous two. The we ight of 

this subsector in the total was assumed to increase as improved farming 

practices were projected to 1980. 

Production tables, showing the breakdown of technological subsectors, 

were prepared for dairy, beef, swine, sheep plus goat, and poultry opera

tions in terms of the numbec of animals in each and in terms of man-day 

requirements per animal. This information was gathered for 1970, the 

base year, and was projected for 1980. Only one production alternative 

expectedwas postulated on the basis of projected animal population and 

requirementslabor coefficients. In the livestock sector, man-day were 

practices were substituted for traditional,assumed to decline as modern 

that commercialized forms ofsmall-scale m.thods, emphasizing the fact 

livestcwk production have relatively low labor intensity. 

The total impact of the livestock sector on employment resulted in 

million additional man-days by 1980 correspondthe creation of nearly 23 


ing to an annual growth rate of 1.8 percent. Most of the growth of
 

of dairy
employment opportunities was generated through the increase 

and beef production. In the case of dairying the relative shares of 

medium and intensive techniques of production were increased on 

the livestock sector labor requrementscommercialized farms. Since in 


with little seasonal
are more evenly spread out over the whole year, 
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fluctuation, employment increases were assumed to result mostly in
 

full-time jobs. For the beef industry and the remaining activities of
 

the sector, extensive and medium production techniques were postulated
 

to retain or slightly increase their relative shares which meant a 

better labor diFLribution both seasonally and for the members of the
 

family providing additional income.
 

It is important to recognize that within the medium sector or within
 

small animal enterprises a large share of the increase in labor require

ments will be forthcoming from family members otherwise idle or from 

work carried out beyond the day's work in the field. The importance of
 

the livestock sector of Colombia, in terms of employment creation may o 

also in its potential to create new industries if meat processing,
 

packing, feed manufacturing and other related secondary activities are 

done within the country. In addition to providing new jobs, this will
 

displace imports, create and increase exports and earn foreign exchange. 

From international experience, the employment potential of forestry, 

especially in the case of man-made forests whether established for soil 

and water conservation or for production, appears quite substantial--more 

so if forestry gives rise to domestic forest products industries such as
 

the production of mechanical pulp, chemical pulp and newsprint. Logging 

operations bring with them increased job opportunities in road building, 

maintenance, transportation, etc. and their advantage may be that they 

offer job opportunities in otherwise seasonally slack periods. Employ

ment opportunities created by forestry are of special importance to 

settlers in virgin areas since they provide a flow of badly needed income
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in the early stages of land clearing and preparation, before returns
 

are available from crop or livestock products.
 

Considerable employment potential may also exist in Colombia's
 

fishing industry. At the time of investigation, however, no information
 

was available to estimate quantitatively the labor absorption potential of 

forestry and fishing.
 

3. 	Total effects and problems of seasonal variations
 

If the 1980 1Hproduction alternative is successfully implemented,
 

nearly 91.7 million additional man-days will be generated at the end of
 

the decade. To this has to be added nearly 23 million man-days origin

ating in the livestock sector. Thus a total of about 114.7 million man

days can be generated which represents a growth rate of about 3.5 percent 

per year.
 

In Chapter III, Section B.4 the size of Colombia's employment 

problem was discussed in some detail. The basic conclusion was, that if 

existing trends continue, there will be roughly 4 million persons unem

ployed by 1985, or more than one third of the Colombia's 1985 labor 

force. Similarly, in Section ).l, on the basis of ILO's estimates, about 

5 million jobs would have to be created by 1985 in order to reach levela 

of unemployment of 5 percent of the labor force. 

If the high growth alternative is implemented, wh ich assures employ

ment expansion in agriculture at 3.5 percent a year, it can be calculated 

that the contribution of agriculture toward full employment can be quite 

considerable and will generate roughly 2.2 mi l1ion jobs. Furthermore, 

recalling that the high growth alternative redistributes income 
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drastically, the end situation will be an economy with higher purchasing
 

power in the hands of low income people which will stimulate growth of
 

manufacturing and overall employment.
 

A difficult and important question is to determine how this sizea ie
 

increase in labor requirement effects the seasonal nature of agricultural 

employment. The total yearly requirement was calculated on the basis of 

technical cocfficients for labor input per unit area and on data concern

ing the coltivated area for each product. However, appreciable differ

ences in the demand for labor exist on monthly and regional basis. There 

are periods of the year in which underemployment is much higher while in 

certain months the local agricultural population is insufficient to fur

nish the work required. In Colombia, for example, the latter is true
 

during the cotton and tobacco harvests. The peaks and troughs in the
 

demand for agricultural labor occur at different times for different
 

crops, and while the total demand for labor shows less seasonal varia

tions for the country as a whole, regional variations are quite pro

nounced and lead to temporary migration of labor from one area to
 

another.
 

Therefore, it is important to supplement the average annual labor
 

requi uments by more detailed input-output coefficients on a seasonal
 

lasis. Thereby the magnitude of seasonal underemployment can be esti

mated and a strategy designed which would reduce the aggregate level of
 

seasonal underemployment by an appropriate combination of technological
 

change (e.g., adopting high-yielding varieties and multiple cropping),
 

changes in the output mix, and the promotion of rural nonfarm activities
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capable of absorbing labor in a way which complements the seasonal labor
 

demand for labor in agriculture.
 

The results of an attemot to analyze the effects of the high growth 

alternative on seasonal variations in agricultural employment are pre

sented graphically in Figures 6 and 7. The seasonal labor requirements 

vary from month to month and are represented by a kinked curve. Figure 6 

presents the situation in 1970, Figure 7 the situation in 1980 which is 

expected to obtain when the high growth alternative ii is implemented. 

Labor utilization is expressed as an index of required over available
 

labor. 

According to seasonal estimates, employment situation in agriculture 

could be improved considerably. Employment could be raised to over 90 

percent in January, April, June and July with full employment in December 

and labor shortage in October. It is clear, however, that full employ

ment throughout the year is impossibl.e because while the above improve

ments can be achieved, employment is only about 66 percent in August. 

Some smoothing out of the seasonal pattern of employment may be achieved 

by further adjusting the crop mix or seasonal cropping patterns. In 

general, however, it appears that seasonality and labor intensity do not 

follow each other in any consistent way. Those commodities which have 

the lowest labor input per unit of output, e.g. livestock, are also those 

having the lowest fluctuations in seasonal labor requirements. 
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V. EVALUATION OF METHODOLOGY AND CONCLUSION
 

The purpose of this chapter is to eva]uate critically the methodology 

on the basis -F expecrince in it. formulatioIn and application and present 

on the theoretical side mayconclusions. In many, instances advantages 

change intoa wuaknesses or imitati ins when the applicabi I ity of theoreti

cal specifications is tested in the real warld situatin. Thus, for 

examplea, quantitative detail in the proaduction relationships is high ly 

desirable, but may not he available or the estimates may be too unreli

able for a useful analysis. 'The intent is, therefore, to identify major 

same sa,me oif the limitat ions whichadvantages and pu int aot, at the time, 


may detract from the usefulness of the methodology and a] s, to suggest
 

improvements in its future appl icat ion.
 

A. Evaluation
 

1. 	ApplicabiliLv to agriculture and consistency
 

The meth odoliogy was designed for the purpose of analyzing agricul

ture's development potential and its contlribution to employment under a 

numbcr of assumptions concerning the likely behavior of macrn variables 

and aiming at a mare equal income dist:ribution. 

(hie ol the major advantages of the methodology is that the framework 

in which the _sector if agriculture is analyzed maintains consistency in 

the sense that the development (f agriculture remains a c umpount and 

final product aE a given growth level of the overall economy. The macro 

part ,f the methodology which situates agriculture in the total 

economy ensures that macro variabls at the sector level of agriculture 
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are within the range of feasibility. Moreover, following the steps 

outlined in Chapter III, consistency can be maintained alo at regional, 

farm or crop level; of disaggregation. The metludol, ,y is ther otre 

well-suited in all instances where the sector of agriculture assumes 

major importance in economic development or where the development 

potential of L-riculture in terms of employment, productivity and 

income distribution goals needs to be ascertained. As such, the 

methodology can complement a number of development plans or strategies 

in which the role of agriculture is recognized but i.s not made explicit. 

Lack of detail and consistency in those cases may lead to 

serious underestimates of the role that agriculture can actually play 

and, therefore, result in misallocation of resources and prolonged 

underdevelopment. It appears, for example, that proposals in both the 

ILO full employment strategy as well as in the national Las CuaL ros 

Estrategias plan would acquire added meaning and usefulness if Lith_ 

sector of agric, lturewere subjectea to a more rigorous analysis along 

the lines of the methodology presented here. The added detail and 

consistency thus achieved would not only indicate more fully the 

devlopment potential that agriculture iolds, but also provide greater 

clarification "f po icy al ternat ives through the quanti i icat ion of 

impacts of feasible development alternatives on production and 

emp I oyment. 
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2. Incorporation of income distribution targets
 

In the methodology the growth alternatives for agricultural GDP 

depend on the specification of future income distribution targets. 

Besides normal projections of demand for agricultural products in the 

1970- 1980 decade, the methodology provides quantification and analysis 

of the that be produced on by redistributing incomeeffects might demand 

according t three alternatives: no change, medium redistribtion and 

enables one to plan for economic developdrastic redistribution. This 

ment in its wider social context by specifying and ensuring the 

aclievemnrit of certain minimum consumption levels. 

The supply side provides quantificati on and analysis of the input 

to check the feas Lb i I ity of attaining theand product ivity requ Lrements 

initially Spe ifed income redistribution targets. By a confrontation of 

required ..,ithl attainable productivity requirements (i.e., comparison of 

to
demand alternatives wt ih corresponding product ion plans) the extent 

the economy to agriculture will bewhich income transfers from the rest of 

attainable distribution fallsneeded can be ascertained in the case where 

slort of the targ t distribution. Tbhis provides valuable information fur 

maker on the basis of which cIire ct income transfers (e.g.the pol icy 

through public investment in agriculture in excess oIf the tax revenue 

levied in the sector ) or indirect income transfers (e.g. , through changes 

in relative prices in favor of agricultural products) can be planned.
 

HlIowever, while the introduction of int-ome red(istributi on targets
 

adds to the value of the methodology as a more powerful technique for 

planning, there are, at present, some unsolved problems in this area 
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which detract from the usefulness of the methodology and require improve

ment. The difficulties stem from the following. 

As discussed in Chapter III a given income redistribution proposal 

implies specific increases in per capita income for each of the five 

different income classes. This should be matched correspondinlgy I on the 

supply side as a result of technological change and higher productivity. 

For example, the part of the agricultural population that forms, say, 

the low income class should increase its per capita income at dLe rate 

postulated on the demand side as a target, and so on for the other groups. 

If it were known how the changes in the technological mix affect each of 

the income classes, then it would be possible to ascertain also to what 

extent the required per capita growth rates in each of the income classes 

are attained. This information is quite important. In the case where 

the attainable level falls short of the required level the above informa

tion enables one to calculate income transfers into or within agri

culture to raise the income of the different segmentb of the agricul

tural population to the levels postulated by the redistribution
 

hypothesis.
 

The present framework, however, does not provide this information. 

While it is possible to calculate productivity and per capita income 

increases in each of the technological subsector and for a given pro

duction alternative as a whole, it is not possible to link these in

creases to the individual income classes which contain the agricultural 

population. This arises from the lack of a clear cut relationship 

between the distribution of the population in the income classes and its 
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distribution in the technological subsectors. There is some overlapping 

of unknown dimensions. Thus, for example, while most of the individuals 

producing in the traditional subsector are also individuals in the low 

income class, there is evidence that a number of prnducers in the inter

mediate sector also fall in the low incvne category. The situation 

incomewise is even more complicated with respect to those using inter

mediate and mechanized technology. There is a cnnsiderable number of 

landless workers and migratory small tenant farmers and farm owners whose 

average incomes are very low but who are employed within the inter

mediate or in the mechanized subsectors. These observations indicate 

serious shortcomings whose elimination, if possible, would improve the 

framework considerably. It is essential that better information be 

generated on target groups of poor such as landless workers and small 

tenant and farm owners. Particularly data on employment and income - on 

a sectoral basis, by crop, technology and region would he of utmost impor

tance. In this fashion, more reliable income distribution estimates could 

be generated from the supply side. 

3. The definition of technologies 

Experience indicates that high product aggregation not only conceaIs 

a wealth of heeroguneity but also distorts the production estimates of 

the analysis. Product disaggregation is very important to generate and 

analyze the different technological production alternatives. 

One of tht important characteristics of the methodology is the 

detailed l)reakd(on defined in terms of the basic crops and three alter

native production technologies which is used to describe agricultural 
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production in the base year and project it in the future. Such a
 

detailed specification makes it possible to analyze the effects of changes
 

in the composition of output and technologies on development objectives
 

such as income, income distribution and employment. The specification of
 

production in terms of three technological subsectors is necessary in
 

a situation where the sector of agriculture is characterized by economic 

dualism. In this instance planning for economic development means the 

transformation of the traditional technology into an intermediate tech

nology with higher productivity, employment and incomes. Determination 

of an intermediate technological subsector permits an analysis of the 

various technical options for each crop, and likewise an evaluation 

of the feasibility of their implementation under the specific conditions 

of Colombia's agriculture. 

To do this effectively, the need is first to know the modern input 

requirements along with their effects on increases in labor productivity 

and yields. The quantification of the input-output coefficients corres

ponding to the three alternatives is sometimes difficult. In reality 

there exists a continuum of production alternatives of which one end is 

represented by the truly traditional sector and the other end by fully 

technified and mechanized operations. By attempting to define subsector 

criteria some arbitrariness in the definition of input-output coefficients 

is inescapable as these change from subsector to subsector and from crop
 

to crop.
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The specification of technological subsectors used in the study
 

was intended mainly to develop and 2trengthen the framework for analysis 

of tile de ye Io)pine niL and emplIoyment pers pect ives wh ich Coloilbi an agri-

culture appears t o resent. in fact, production alternatives were meant 

to represent work:ing hypoftheses having the basic purpose of einabli g the 

planner to examine the response of the agricultural sector to demand 

stimuli on one hand, and the ability of the sector to generate income 

coirmensurate with the need to improve the living standards of the poorer 

strata of agricultural population, on the other. It is fully recognized 

that the quantitative estimates defining technological subsectors will 

have to be revised. Thus while the present state of knowledge may impose 

certain in'itations on the usefulness of the methodology on the account 

of teclinologica[- detail, these l.imitations may eventually be removed 

aLter additional information becomes available on the basis of which 

new production estimates can be formulated. 

4. Seasonal variations 

Agricultural employment has a highly seasonal character. In the 

estimation of the labor absorptive capacity and income levels in 

agriculture it is necessary to achieve- a level of disaggregation which 

alltows the seasonal impacts to become quite apparent. "eicre is, there

fore, a need to complement the methodology by analyzing the employment 

situati on on a mon-thliy or even weekly basis. Thus, labor requirements 

for each of the crops studied and for each technological alternative 

should be available seasonally. In particular, it is important to 

analyze possible seasonal. labor shortages which may arise from the 
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implementation of the alternative production plans because seasonal
 

labor shortages are frequently the basis for labor-substitutLon mechani

zation which is to be avoided (except for some type of selective
 

mechanizat ion).
 

Further study needs also to be made on output-mix combinations at 

the farm and regiional level which would minimize seasonal underemploy

ment. Multip]e cropping may also provide significant advantages of 

smoothing out fluctuations in the seasonal labor demand. There could be 

cases where selective mechanization might reduce the labor bottleneck 

at peak time without substituting capital for labor during off-peak 

periods. 

5. Standardized sector wide data files 

The methodology provides a set "I consistent and conveniently 

formulated product ion plans in the form of tables which contain detailed 

and highly usc ul sector wide information for easy reference and up

dating. These tables can be used for a number of specific purposes, e.g. 

for commodity by commodity cost of production comparisons, for produc

tivity and input requirement analyses, etc. The standardization of 

information in the above form provides ease of orientation in evaluaLion 

of progress and results of ongoing independent research. n this basis 

reconciliation and improvement of the input-output and other data in the 

specification of production alternatives and technological ,subsectl0S can 

I)e obtained, For example, in the app] ication of the methodology to the 

Colombian economy, considerable strengthening of the rel iability of a 

number, of input-output coefficients 
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a comparable

comparing them with coefficients of similar nature obtained 

in 


but independent study conducted at FAO's Santiago, Chile, Regional
 

office. Since the study followed essentially the same 	procedure,
 

-two technological subsectors
although differentiating only between 

was highly useful to compare the level
rudimentary and technified - it 

modern input levels, their variationsof yields, labor requirements, 

and other data.
from crop to crop and from technology to technology 

of information in standardized fonn, clarificationThrough the exchange 

number of
of reasons 	 for discrepancies in the input-output structure of a 

plans was possible which led to considerable improvement in
product Lon 

the reliability of initial estimates. 

6. 	 Geoggraphical disaggregation 

to be made con-Another area where considerable improvement needs 

cerns the disaggregation of analyses at a regional level. While consider

able detail has been specified at crop and technological levels, no regional 

has been made, no regional production breakdown was given.
distinction 


different
Colombian agriculture, as indicated in Chapter 11, extends over 

There are significant vegional differencesterrain and climatic zones. 


in the composition of agricultural output, the seasonality factor and
 

particularly
the technology of production. Regional differences appear 

important with reference to the seasonality of labor demand. For this 

reason some regional disaggregation is necessary to provide more useful
 

the analyses of Colombia's
planning for the sector. At the time of 

agriculture regional data disaggregation was not available.
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7. Technological disaggregation according to farm sizes
 

It was hypothLs i.zed that the pattern of product ion varies widely 

between smaller and larger farms so that a disaggregation based on 

technological levels might also be related to farm size. lowever, 

unavailability of reliable data and small coverage and sampling pre

vented the confirmation of this relationship. Nevertheless, subfamily 

farms were grouped in the traditional. subsector, intermediate size farms
 

in the intermediate subsector and large plantation type farms in the 

fully techo ified subsector. Further investigation in this area is 

certainly needed and would strengthen the criterLa for delineation of 

technological subsectors. 

B. Conclusions
 

The major conclusions arising from the study can be summarized as
 

follows:
 

a. Economic development in Colombia, in its wider social context as
 

defined at the beginning of thi.s study, is constrained mostly by a very 

unequal and ,,radual1yworsening income distribution. This was demonstra

ted in Chaptcr 1 in terms of the extensiwe oncderuit I lization of labor and 

preva i1,g p e r t y. Us ing th Ce s t ima t es p rov idled by the 1I,) eI fect ive 

ulempl ynient in 1970 amounted to about 23 percen :f tile labor force 

while the income of about 75 percent of the l)0pulation was considered 

below or at the level defined as subsistence. Under these conditions the 

growth of internal demand was limited, there was limited interaction 

between agriculture and manufacturing and little basis for economic de

velopment to become self-sustained.
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b. Upon examining the effects of import substitution and industri

alization policies and the resulting structure and functioning of the
 

economy, it was apparent that the labor absorptive capacity of manufac

turing industries in the nearest future will not be able to cope with 

rapid population increases and rural-urban migration, mainly because of 

capital intensive production. It could be, therefore, concluded that no 

significanL expansion of employment and no change in tie distribution of 

incomes towards greater equality could be achieved on th' basis of 

further expansion of manufacturing industries. In fact, it was shown, 

thaL the growth of manufacturing output could not be expected to absorb 

let alone the already existingthe increments to the urban labor force, 

large backlog of unemployment.
 

At the same time, investigation into the labor absorptive capacity
 

of agriculture indicated a sizeable development potential in terms of
 

productive employment in its large traditional subsector. Based on this 

potential and on the lessons gained in the past with regard to the growth 

of coffee production, which benefited the traditional subsector, it can be 

concluded that the identification of an appropriate technology within 

agricultLure and supported by complementary policy measures constitutes, 

perhaps, the sine qua non of Colombia's future economic and social develop

ment. 

c. To release the development potential of agriculture the need is 

to transform production in the traditional subsector by means of a
 

technology which raises productivity and incomes through the use of yield
 

increasing inputs complementary to labor. The extent to which Colombia's
 



135
 

agriculture can become more productive and labor intensive and the extent
 

to which these changes can contribute to higher incomes and a more equal
 

income distribution was examined in Chapter IV. The basic conclusion
 

was that a significant improvement was indeed possible. Under the high
 

growth alternative (including the livestock sector), the growth of
 

agricultural employment was projected to increase at about 3.5 percent per
 

year in contrast to only a 2.2 percent increase if trend conditions (no
 

change in the structure of agricultural production) were to prevail. The
 

growth rate of output would increase fiom 2.8 to 4.3 percent a year. As
 

a consequence, the growth rate of labor productivity would increase irom
 

0.4 percent a year under trend conditions to 1.3 percent per year under
 

the high growth alternative. In terms of income distribution the high
 

growth alternative would change the existing situation to a more
 

equal distribution quite drastically, although the exact effects in the
 

four income classes could not be determined.
 

The high output and employment growth alternative required for its
 

achievement favorable growth of exports as well as a high growth rate
 

of GDP for the economy as a whole. Of course, an impressive oucput per

formance in agriculture contributes to high GDP growth, in turn, a high
 

global growth rate of income combined with a more equal income distribution 

resulting from technological changes in agriculture and changes in the 

composition of output, alters demand towards agricultural commodities, 

thereby reinforcing the move towards more labor absorption and more equal
 

income distribution.
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d. Examination of the employment, income and output potential of alter

native agrivultural production plans under technological change 
is effec

to the level of individual crops and
 tive only when disaggregation extends 


Planning at a high level of disaggregation
technological subsectors. 

within a multiple objectives context necessitates a framework such as 

III to ensure an overallthe one presented and discussed in Chapter 

levels of dis
economic consistency between demand and supply at all 

also stems from the fact that
aggregation. The value of the framework 

exists in Colombia.it captures economic dualism such as 
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VIII. APPENDIX 

A. Projections of Food Demand
 

Consumption goods are generally classified in three categories:
 

a) inerior goods - the consumption of which declines both abso

luteLy and relatively to income as income rises (negative elasticity);
 

b) necessities - the consumption of which declines only relatively 

as income rises (the value of the elascizities in this case ranges from 

0 to 1; 

c) luxuries - the consumption of which increases both relatively 

and absolutely to income as income rises (elasticity higher than 1). 

Four functions may be used to estimate income elasticity of demand, 

, and to project future demand for goods in the above categories. In 

general, the value of the elasticity varies inversely with income. Thus 

the same good can be a luxury good to a consumer in the low income group 

and an inferior good to another cnnsumer with high income. The same 

considerations apply over tir when real income levels change. 

The four functions are: double-log, semi-log, log-inverse (sigmoid) 

and log-log inverse. Their mathematical forms are given in Table A.I, 

their graphical representations in Figures A.1 through A.4. 

The main characteristics of the four functions can be briefly 

summarized as follows: 

This function implies a constant elasticity over
1. double-log: 


all income ranges, i.e., a constant ratio between the percuntage change in
 

per capita consumption (or expenditure) and in income. ln the analysis
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TABLE A.I. Formulas to express the relationships between per capita
 
x
consumption, y, and per capita income, 


Coefficient of
Functions 


elast icity 
Transformed
 

Original 


i. Double-logarithmic
 

= a b log y a + b log x b 

2. Semi-logarithmic
 

b b
 
y = a + b log x e = ea xb y a+b logx 

3. Log-inverse (sigmoid)
 

ab 
 b b
blogy 

y e 
 x xx 

4. Log-log-inverse
 

b 
a--x -c b b 

--- c log x c 
log y a 

y e -: x x 

of family budget data the double logarithmic function has the practical
 

advantage that the regression coefficient is equal to the elasticity
 

However, as all the data must be transformed into logacoefficient. 


a problem where for a particular household the
rithms, there is often 


a
expenditure un or the quantity consumed of particular commodity equals 

zero, because there is no logarithm of zero. This function is mainly 

used to project food demand for "luxury" items, especially in countries 

is very low atwhere the consumption of these expensive commodities 
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present and might remain far below the saturation level during the pro

jected period.
 

2. semi-log: This function has an income elasticity coefficient
 

which varies inversely with the quantities consumed (or expenditure),
 

and its marginal propensity to consume is inversely proportional to
 

income. This function, like the double-log, does not provide for a 

saturation level; it is mainly used for "basic necessity" foods. 

3. log-inverse (sigmoid): This function has an income elasticity 

coefficient which varies inversely with income level; when income tends 

toward infinity, the elasticity tends towards zero and the per capita 

consumption toward a saturation level, defined by the value oof the con

stant terms. This function may be used to describe a situation where 

consumption increases rapidly, as income rises, starting from a state of 

hunger, but then, at higher income levels, reaches a saturation level 

determined by physiological limits. This function with positive elas

ticities, can be used to project the demand for those commodities which 

are being already consumed at high levels, but whose consumption will. 

still increase moderately until saturation is reached. With negative 

elasticities, consumption will slightly decline towards a minimum level 

at which it will be stabilized. 

4. log-log inverse: This function is used to describe the long-term 

evolution of per capita demand for staple food (cereals and starchy 

roots) in a number of countries. Starting from a level of undernutrition, 

the consumption of these products which supply cheap calories at first 

grows rapidly so as to eliminate the calories deficiency. Consumption
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reaches a maximum followed later by a falling-off due to the progressive
 

substitution of more expensive, higher quality foods for cheaper, low
 

of Figure 4.A, the first segment AB of the curve
 quality foods. In terms 


a "luxury" commodity which increases rapidly
represents the consumption of 

the consumption of "necessities", for
with income; segment BC represents 

of increase in consumption diminishes progressively as
which the rate 

begins to decline;
income rises; after having reached a maximum the curve 

segment ClD represents the consumption of an inferior good, which 

diminishes as income rises. 
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y
 

/' 

Figure A.1. Double-logarithmic function
 

x 



146
 

y
 

Figure A.2. Semi-logarithmic function
 

x 
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y 

x
 

Figure A.3. Log-inverse (sigmoid) function 
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y 

Ym 

B 

=D 

= 

C 

0 

e= -i 

xbA b b c-IT C c m 

m level of per capita consumption at which the
 
Note: x represents the 


ym, is reached.of consumption,maximum level 


Log-log inverse function
Figure A.4. 
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B. Production Plans
 

The ten production plans, presented in Tables A.2 through A.11, 

describe for each of the crops four 1980 production alternatives - Low 

(L), Medium 1. (MI.), Medium 2 (M2) and ligh (11) - together with production 

in the base year 1970, against which changes during the peri od can be 

evaluated. Production information is presented in the form lof input

output coefficients which have been estimated at three technological 

levels - Traditional. (T), intermediate (IM) and Mechanized (M) for each 

of the production alternatives of a given crop. This information was 

used to derive employment implications of producti-on increases associated 

with individual production alternatives as discussed in Chapter iii. 
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- wheata 
Production plan
TABLE A.2. 


Area Yield Produc- Ferti- NPK Tractor
 

tion lizers units 

ooo ha bf/ha ooo MT Kg/ha 0oo I' No. 

1970 - Subsectors: T 
IM 

44 
8 1.40 

43 

11 
--

32 
--

.30 
365 

65 

M 20 1.55 31 55 1.10 200 

Total or average 72 1.18 85 19 1.40 630 

1980 Low-Subsectors: T 
IM 

20 
20 

1.00 
1.85 

20 
37 

--

74 
-

1.48 
330 
--

M 20 2.00 40 88 1.76 200 

Total or average 60 1.62 97 54 3.24 530 

1980 Medium -Subsectors: T 
IM SAE AS lO_ 

Total or average 

1980 Medium 2-Subsectors: T 
IM SAME AS HIGH 

Total or average 

1980 High-Subsectors: T 
IM 

10 
30 

1.00 
1.70 

10 
51 

--
61 

.. 
1.83 

330 
--

M 20 1.80 36 70 1.40 200 

Total or average 60 1.62 97 54 3.23 530 

aFert ilizer aCCOLIntS for 70 percent of yield increases. The 

area of wheat is ecologically constrained 

potatoes. Recent trends have shown rapid 

elasticity to yield 0.3 for Subsector IM, 

and competes with 
decline in area. 
0.1 for Subsector 

barley 
Labor 
M. 

and 
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Plant Area under Area
 
protection improved varieties irrigated Labor Requirement
 

$ ha mill. S days/ha oo days days/m 

.. .. 10 -- 30 1,320 30.1 
. .. 90 -- 34 272 24.7 
.. .. 100 55 13 260 8.4
 

44 15 
 26 1,852 21.8
 

.. .. 20 -- 30 600 30.0 

.. .. 100 -- 38 760 20.5 

.. .. 100 45 28014 7.0
 

73 
 15 27 1,640 16.9
 

.. .. 20 -- 30 300 30.0 

.. .. 100 -- 36 1,030 21.2 

.. .. 100 
 60 3 260 7.2 

87 20 27 1,640 16.9
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- ricea 
Production plan
TABLE A.3. 


NPK Tractor
Area Yield Produc- Ferti-

tion lizers units
 

OfT No.ooo ha MT/ha ooo MT Kg/ha ooo 

.. 1504
90 1.20 108 .. 

1970 - Subsectors: T 


15.4 2166
130 3.40 443 119
IM 

7.6 1000
N 54 3.70 	 200 140 


751 84 23.0 4670
274 2.74
Total or average 


.
..
140 1.20 167 	 ..

1980 Low-Subsectors: T 


791 119 27.8 6230
234 3.38
IM 

9.8 1400


M 70 3.70 258 140 


85 37.6 7630
444 2.74 1216

'Total or average 


1980 Medium I-Subsectors: T 
IM 

120 
235 

1.25 
3.80 

150 
892 

.. 
147 

.. 
34.5 

.. 
6230 

M 60 3.80 228 147 8.8 1400 

Total or average 415 3.06 1270 104 43.3 7630 

.. ..

1980 Medium 2-Subsectors: T 140 1.25 175 .. 


IM 240 3.80 913 
 147 35.3 6500
 
10.3 1400
M 70 3.80 266 147 


i01 456 7900
450 30.10 1354
Total or average 


175 .. .. ..
1980 lligh-Subsectors: T 140 1.25 

147 36.8 6500


IM 250 3.80 	 950 

275 154 10.8 1400
70 3.90
M 


47,6 7900
3.04 1400 103

Total "r average 	 460 


a1n 1970 the share of M in total area was roughly 20 percent.
 

to 320,000 ha
 
Irrigated area is expected to rise from 184,000 ha in 1970 


same time period unirrigated
in 1980 under High alternative, while in the 

140,000 hectares. Irrigation
 

area is expected to increase from 90,000 to 


to yield per hectare. Subsector M is fully
is assumed t" add .5 OT 

70 per.3. Fertilizer response:
irrigated. labor elasticity to yield 


of yield increase. Low alternative depends mainly on area expancent 
s ion. 
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Plant 
protection 

$ ha mill. $ 

Area under 
improved varieties 

Area 
irrigated Labor Requirement 

days/ha ooo days days/t'F 

.. 
.. 

.. 

.. 

.. 

.. 

20 
70 

80 

56 

--
100 
100 

67 

45 
30 

20 

33 

4,050 
3,900 
1,080 

9,030 

37.5 
8.8 

5.4 

12.0 

.. 

.. 

.. 

.. 

.. 

.. 

20 

70 
80 

56 

--

100 
100 

68 

45 

30 

20 

33 

6,300 

7,020 

1,400 

14,720 

37.7 

8.9 

5.4 

12.1 

.. 

.. 

.. 

.. 

.. 

.. 

30 

75 
85 

63 

--

100 
100 

71 

45 

30 
20 

33 

5,400 

7,050 
1,200 

13,650 

36.0 

7.9 
5.2 

10.7 

.. 

.. 

.. 

.. 

.. 

.. 

30 

75 
85 

63 

--

100 
100 

69 

45 

30 
20 

33 

6,300 

7,200 
1,400 

14,900 

36.0 

7.9 
5.2 

11.0 

.. 

.. 

.. 

.. 

.. 

.. 

30 
80 

90 

66 

--
100 
100 

70 

46 
31 

20 

34 

6,440 
7,750 

1,400 

15,590 

36.8 
8.2 

5.1 

11.1 
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- maizea
Production plan
TABLE A.4. 


NPK Tractor
Area Yield Produc- Ferti-

tion lizers units
 

ooo ha MT/ha ooo Kf Kg/ha ooo Mt No. 

.. .. .586
635 .90 	 575

1970 - Subsectors: T 


100 1.80 180 	 54 5.4 254
 

84 10.9 2600
 
iM 
M 130 2.30 299 

19 16.3 4440
965 1.22 1054
Total or average 


...95 855 	 .. .. 
78 15.6 2500

1.980 Low-Sobsectors: T 898 

IM 200 2.20 440 


M 150 2.60 390 102 15.3 3000
 

1685 25 30.9 5500
 
Total or average 1248 1.35 


1980 Medium 1-Subsectors: T 
IM 

762 
200 

.95 
2.20 

724 
440 

. 
78 

. 
15.6 2500 

M 200 2.60 520 102 20.4 3000 

Total or average 1162 1.45 1685 31 36.0 5500 

.... ..1980 Medium 2-Subsectors: T 778 .95 740 


IM 230 2.50 
 575 96 22.1 4360
 

126 26.7 4400
M 212 3.00 635 


40 48.8 8760
1.60 1950
Total or average 1220 


..1.980 Iligh-Subsectors: T 830 9.50 790 .. .. 
95 25.0 4360
IM 260 2.50 	 650 

660 126 27.7 44C0M 220 	 3.00 

2100 40 52.7

Total or average 1310 1.60 


aFertilizer response: 60 	percent of yield increases. Labor elas-


Production
yield .3 for IM 	subsector, .1 for M subsector.ticity to 
for replacing

goals slightly exc eed demand projections to make allowance 

Yield increases postulated for subsector T are some wheat in the diet. 
be due to slightly improved production practices. MI alter

a;sumed Lot 
and area according to trend (L projection). M2 alternative: yields 

but lower area.native: yietds same as in H, 

8760 
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Area under Area
 
improved varieties irrigated Labor requirement
 

.7oha mill. of total area days/ha o@. days days/tff 

.. ...... 40 25,400 Z44.2 

.. ....-- 53 5,300 29.4 

.. .. 25.0 -- 28 3,640 12.2 

4.0 40 34,340 32.5
 

.. ...--. 41 36,818 43.1 

.. .. 10.0 -- 57 11,400 25.9 

.. .. 25.0 -- 28 4,200 10.8 

4.6 42 52,418 31.1
 

.. ...--. 41 31,242 !13.I 

.. .. 10.0 -- 57 11,400 25.9 
.. .. 25.0 -- 28 5,600 10.0 

6.0 42 48,242 28.6 

.. ...--. 41 31,898 43. 1 

.. .. 10.0 -- 59 .3,570 23.6 

.. .. 30.0 -- 29 6.148 9.7 

7.0 42 51,61.6 26.5
 

.. ...--. 41 34,030 43.1 
.. .. 20.0 -- 59 15,340 23.6 
.. .. 30.0 -- 29 6,380 9.7 

9.0 43 55 ,750 26.5 
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a
 
- barley
Production plan
TABLE A.5. 


Area Yield Produc- Ferti- NPK Tractor 
tion lizers units 

ooo ha MT/ha ooo 141 Kg/ha ooo MTl No. 

1970 - Subsectors: T -- -- -- -- --

IM 33 1.24 41 30 .99 270 

M 22 2.00 44 96 2.11 220 

Total or average 55 1.54 85 56 3.10 490 

1980 Low-Subsectors: T -- - -- -- -- --

IM 35 1.40 49 44 1.54 290 

M 22 2.20 48 113 2.49 220 

Total or average 57 1.70 97 71 4.03 510 

1980 Medium l-Subsectors: T 
IM SAME AS LOW 
M 

Total or average
 

1980 Medium 2-Subsectors: T 
IM SAME AS HIGll 

M 

Total. or average 

1980 Iligh-Subsectors: T -- -- -

32 1.60 51 61 1.95 270IM 
M 26 2.60 65 149 3.72 250 

116 99 5.67 520Total or average 57 2.04 

aFertilizer response: 70 percent of yield increases. Labor elas-

Licity to yield: .3 in IM, .1 in M subsectors. Yields in IM subsector 

may be too optimistic. 
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Plant Area under Area
 
protection improved varieties irrigated Labor requirement
 

$ ha mill. 7 of total area days /ha oio days days/HI' 

.. .. 100 -- 30 990 24.1 

.. .. 100 40 12 264 6.0 

100 16 23 1,254 14.7 

.. .. 100 -- 31 1,085 22.1 

.. .. 100 40 12 264 5.5 

100 15 24 1,349 13.9 

-- -- 100 -- 33 1,056 20.7 

.. .. 100 45 12 300 4.8 

100 20 24 1,356 11.8
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- pulsesa
Production plan
TABLE A.6. 


Area Yield Produc- Ferti- NPK Tractor
 
tion lizers units
 

ooo ha MT /ha ooo MT Kg/ha ooo MT No. 

61 .. ....Subsectors: 1281970 - T .48 
27 .67 18 .. .--


IM 

M 27 .81 22 .. .. 270 

182 .55 101 .. .. 270T'lcLal or average 

..T 163 .48 78 .-
1981) ow-SubsectLors: 

.72 36 30.0 1.5 --

IM 50 


M 37 .85 31 30.0 1.1 370
 

Total or average 250 .58 145 10.4 2.6 370
 

1980 Medium 1-Subsectors: T
 
IM SAME AS L(M
 

Total or average 

1980 Medium 2-Subsectors: T 
IM SAME AS IIIGH 

M 

Total or average 

T 160 .50 80 -- -
1980 Iligh-Subsectors: 

57 35.0 2.6 -.76 


M 40 .90 36 35.0 1.4 400
 
IM 75 


173 1.5.0 4.0 400
'Iial or average 275 .63 

a Labor coefficients based on labor requirements for dry beans. 

Labor elasticity to yield .3. 
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Plant Area under Area
 
protection improved varieties irrigated Labor requirement 

$ ha mill. $ 7 of total area days/ha ooo days days/Mrf 

...-- -- 50 6,400 104.9 

.. .. 20 20 57 1,539 85.5 

.. .. 100 100 35 Q45 42.9 

18 18 49 8,884 88.0 

...-- -- 50 8,50 104.5 
.. .. 25 25 58 2,900 80.6 
.. .. 100 100 35 1,295 41.8 
.. .. 20 20 49 12,345 85.1 

...-- -- 51 8,160 102.0 
.. .. 30 30 59 4,425 77.6 

.. .. 100 100 36 1,440 40.0 

23 23 51 14,025 81.1
 



--

--
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- coffee
a
 

Production plan
TABLE A.7. 


Area Yield Produc- Ferti- NPK Tractor
 
tion lizers units 

ooo ha Mr/ha ooo I41' Kg/ha ooo WI1 No. 

T. 480 .50 240 --
1970-Subsectors: 

IM 240 0.60 146 76 18.2 --

M 88 1.00 88 182 16.0 -

42 34.2 --Total or average 808 .59 474 


.980 Low-Subsectors: T 462 .53 245 -- 34.9 --

IM 255 .70 178 137 1.4.7 --

M 81 1.00 81 181 14.7 

798 .63 504 62 49.6 --Total. or average 


T 423 .56 237 -- -
1980 Medium 1-Subsectors: 

IM 290 .72 209 138 40.0 --

M 90 1.05 95 184 16.6 -

803 .67 541 70 56.6 --Total or average 


1980 Medium 2-Subsectors: T
 
IM SAME AS HIGH
 

M 

Tectal or average
 

.56 264 -- -
1980 lligh-Subsectors: T 470 

IM 300 .72 216 138 41.4 --

M 90 1.05 95 184 16.6 


Total or average 860 .69 575 67 58.0 -

aBase period: About 40 percent of total area is fertilized.
 

Fertilizers assumed to be responsible for a)out 60 percent of increase in 

yield in M subsector. Low alternative, IM subsector: 80 percent cf 

yield increase due to fertilizer, 20 percent to improved varieties,
 

better cultivation practices. Labor elasticity to yields .5.
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Plant Area under Area 
protection improved varieties irrigated Labor requirement 

ha mill. 7 of total area days/ha oof days (lays/Mrl' 

-- --... 83 39,840 166.0 
10 2.40 20 -- 90 21,600 147.9 

30 2.64 89 -- 70 6,160 70.) 

-- 5.04 16 84 67,600 142.6 

-- -- -- 84 38,808 158.4 
15 3.83 30 -- 95 24,225 136.1 
30 2.43 80 -- 70 5,670 70.0 

-- 6.26 18 86 68,703 136.3 

-- -- 10 85 35,955 1.51.7 

15 4.35 40 -- 96 27,840 133.2 

31 2,79 90 -- 72 6,480 68.2 

-- 7.14 30 88 70,275 129.9 

-- -- 10 85 39,950 151.3 

15 4.50 40 -- 95 28,500 131.9 

31 2.79 90 -- 72 6,480 68.2 

-- 7.29 29 87 74,930 130.3 



-- --
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a
 
- cotton
Production plan
TABLE A.8. 


Area Yield Produc- Ferti- NPK Tractor
 
tion lizers units
 

ooo ha iff/ha ooo MT Kg/ha ooo Ifl' No. 

.80 12 --... .T 151970 - Subsectors: 
iM 60 1.42 85 43 i.58 250
 

150 1.90 285 106 15.90 3000M 

82 18.48 4250
Total or average 255 1.70 382 


T 15 .80 12 --1980 hnv-Sub.ectors: 
IM 80 1.60 128 67 5.36 1.580
 

202 2.10 425 133 26.87 4040
M 


565 109 32.23 5620
Total or average 297 1.90 


1980 Medium 1-Subsectors: T 
IM SAME AS LOW 

M 

Total or average
 

1980 Medim 2-Subsectors: T 
IM SAME AS HIGH 
M 

Total or average 

1980 ltigh-Subsectors: T 15 .80 12 -- -- --

IM 80 1.60 128 67 5.36 1610 

M 209 2.23 468 151 31.56 4180 

Total or average 304 2.00 608 121 36.92 5790 

ai ifferences between subsectors IM and N are mainly in the levels 

of crop protection and fertilization. It is assumed that all harvest is 

done by hand, but that in subsectors IN and M tilling is predominantly 

done by machi nery. Production targets are only preliminary ones, because 

no demand projections were available. Forty percent of yield increases 

are assumed due to fertilization. Labor coefficients for subsector M 

are reduced because of the possibility of areal spraying and mechaniza

tion of crop care. Labor elasticity to yield .6. 
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Plant Area under 
 Area
 
protect ion improved varieties i.rrigated Labor requirements
 

$ ha miiiI. of total area days/ha 0.0 days days/ l 

.. .. 21 50 L13 1,695 141 .2 
65 -- 100 80 113 6,780 79.8 

130 -- 100 90 97 14,550 51.1 
-- 95 85 102 23 ,025 60.3 

-- 20 
 50 113 1,695 141.2 
75 -- 100 80 121 9,680 75.( 
150 -- 100 90 103 20,806 '9.0 

-- 96 85 108 32,181 57.0
 

-- 20 
 50 113 1,695 141.2 
75 -- 80100 121 9,680 75.6 

155 -- 100 90 107 22,363 47.8
 
-- 96 
 85 ll 33,738 55.5
 



--
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a 
TABLE A.9. Production plan - potatoes 

Area Yield Produc- Ferti- NPK Tractor
 

tion izers units
 

ooo ha ff/ha ooo MT Kg/ha 000 MT No. 

T 30 9.73 292 -- -
1970 - Subsectors: 


IM 30 12.00 360 45 1.35 --


M 30 13.00 390 65 1.95 600 

90 1i58 1042 37 3.30 600Total or average 

T 30 9.73 292 --1980 Low-Subsectors: 
48 2.50 -12.10 629 

M 35 13.20 462 71 2.49 700 
IM 52 


Total or average 117 11.82 1383 43 4.99 700 

1980 Medium l-Subsectors: T
 
IN SAME AS LOW
 

M 

Total or average
 

1980 Medium 2-Subsectors: T
 
IM SAME AS HIGH
 

M
 

Total or average 

T 30 9.80 294 -- -1,980 1[gh-Subsectors: 
IM 45 13.25 596 70 3.15 -

3.70 --

M 42 14.16 595 88 


Total or average 117 12.69 14E5 59 6.85 840
 

NoaSubsectoral breakdown based on crude estimates. fertilized 

base yield 9.75 MTf/ha. Yield increases due to fertilizers rouighly 60 per

cent. Employment elasticity to yield .6 because of the high harvest 

is based mostly on area expansion, M2 projection
component. MI projection 
o yield expansion. 
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Plant 
protection 

$ ha mill. $ 

Area under Area 
improved varieties irrigated 

% of total area 

Labor requirements 

days/ha ooo days days/MIl 

.. 

.. 

.. 

...... 

...... 

.. 80 

--

--

120 
126 

120 

3,600 
3,780 
3 , 6 

12 .3 
10.5 

9.2 

27 1.22 10,98o 10.5 

.. 

.. 

.. 

...--. 

...--. 

.. 80 --

120 

127 

121 

3,600 
6,604 

4,235 

1.2.3 
10.5 
9.2 

24 123 14,439 10.4 

.. 

.. 

.. 

...--. 

...--. 

.. 80 --

120 

134 
126 

3,600 

6,030 
5,292 

12.2 

10. 1 
8.) 

29 128 14,922 10.0 
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a
 
TABLE A.10. Production plan - sugarcane
 

Area Yield Produc- Ferti- NPK Tractor 
tion lizers units
 

ooo ha MT/ha ooo M Kg/ha ooo MT No. 

-- .--218 38.9 8,491
1970 - Subsectors: T 

IM 24 45.0 1,080 28 0.67 2,690 

M 108 68.6 7,410 137 14.80 1 ,350 

15.47 4,040
Total or average 350 48.5 16,981 44 


T 266 40.5 10,776 
1980 Low-Subsectors: 

IM 50 50.0 2,500 61 3.05 3,510 

M 115 79.0 9,122 195 22.43 1,440 

59 25.48 4,950
Total or average 431 51.9 22,398 


38.9 10,409 --
1980 Medium 1-Subsectors: T 267 

IN 50 53.0 2,650 75 3.75 3,510 

M 138 72.0 9,956 162 22.36 1,440 

Total or avur.ge 455 50.6 23,015 57 26.11 4,950 

230 40.0 9,200 --1980 Medium 2-Subsectors: T 
IM 62 57.0 3,544 93 5.77 3,300 

N 135 75.0 10,125 176 23.76 1,620 

Total or average 427 53.5 22,869 69 29.53 4,920
 

T 230 40.5 9,315 --
1980 lligh-Subsectors: 

IM 60 53.0 3,204 75 4.50 3,300 

N 130 79.0 10,328 195 25.35 1,620 

Total or average 420 54.4 22,847 71 29.85 4,920 

aFertilizers assumed to be responsible for 60 percent increase in 

yields.
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Plant Area under Area 
protection improved varieties irrigated Labor requirements 

$ ha mill. $ 7 of total area days/ha ocu days days/N 

.. ...--. 190 41 ,420i 4.9 

.. .. 30 -- 213 5,112 !4.7 

.. .. 80 20 60 6,48() 0.9 

27 25 151 53,012 3.1 

...-- -- 192 51,072 4.7 

.. .. 30 -- 222 11,100 4.4 

.. .. 90 100 65 7,475 0.8 

27 27 162 69,647 3.1 

.. ....-- 190 50,730 4.9 

.. .. 40 -- 233 11,650 4.4 

. .. 85 100 62 8,556 0.9 

30 30 156 70,936 3.1 

...-- -- 191 43,930 4.8 
.. .. 50 -- 246 15,252 4.3 
.. .. 90 100 63 8,505 0.8 

36 32 159 67,687 3.0 

.. .. 10 -- 192 44,160 4.7 

.. .. 50 -- 233 13,980 4.4 

.. .. 95 100 65 8,450 0.8 

42 31 159 66,590 2.9 
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Production plan - other cropsa
 
TABLE A.11. 


NPK Tractor
Area Yield Produc- Ferti-

tion lizers units
 

ooo ha MT/ha ooo lfT Kg/ha ooo 1,T No. 

504 2.8 1,412 .. ....
1970 -- Subsectors: T 

IM 195 3.4 664 35.0 6.8 850 

M 192 5.3 1,018 50.0 9.6 1,760 

18.4 16.4 2,610891 3.5 3,094Total or average 


..1,565 	 ..1980 Low-Subsectors: T 559 2.8 .. 

IM 269 4.0 1,076 53.0 14.2 860 

M 207 6.4 1,335 68.0 14.1 1,630 

1,035 3.8 3,976 27.4 28.3 2,490

Total or average 


1980 Medium 1-Subsectors T 
SAME AS LOM
IM 

M 

Total or average
 

1980 Medium 2-Subsectors: T 
AS HIGHISAMEIM
 

Total or average 

1980 High-Subsectors: T 602 2.6 1,562 5.0 2.0 7 

IM 356 4.2 1,493 59.0 21.0 770 

M 271 6.5 1,757 74.0 20.0 1,710 

4,81.2 33.4 41.0 2,480

Total or average 1,229 3.9 


a other crops include: millet, sorghum, cassava, yams, other 	 starchy 

roots, plantains, groundnuts, vegetables, bananas, citrus, other fresh 

fruits, sesame, cocoa, coconuts, soybeans, palm oil, sisa , tobacco. 

yields and jnput use were calculated on the basis
Area breakdown, 

aggregated Fertilizers account for abouL 60 
of individual crops, then 

percent of yield increase. Average labor requirements were 	 calculated on 
under crops

limited itformation basis covering about 70 percent of area 


in this table.
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Plant Area under Area
 
protection improved varieties irrigated Labor requirements
 

ha mill. of total area days/ha ooo lays lays/,fI' 

.. ...... -- 60 30,200 21.4 
15 -- 20 5 70 13, 65. 20.5 
60 -- 70 10 50 9,610 9.4 

-- 1.9 3 60 53 460 17.3 

...-- -- 62 34,596 22.1 

.. .. 20 5 75 20,114 18.7 

.. .. 70 10 46 9,460 7.1 

19 3 62 64,170 16.2
 

...-- -- 63 38,170 24.3 
.. .. 20 10 76 26,944 18.1 
.. .. 70 15 41 11,084 6.3 

21 6 62 76,198 15.8
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C. Cost-Benefit Calculations
 

can be evaluated in
Each of the production plans, given prices, 


terms of its cost and revenue. Preliminary calculaticns were attempted to
 

technological subsec
analyze profitability of production in each of the 

well as to determine the cost of transforming traditional tech
tors, as 

nology Into intermediate technology. Due to insufficient cost information 

cost-benefit calculati)ns were not complete. 

In the calculation of costs the following figures were used: 

Land (rent) 

irrigated $80/ha
 

nonirrigated $20/ha
 

$282 per MT of NPK nutrient
Fertilizer 


$9,000 per tractor
Tractors 


Plant protection no information 

Seed The cost of improved, high yielding seed was assumed to 

be about 25 percent above the regular seed. 

The seed for coffee was estimated at $6 per hectare plus 

$180 per hectare for initial field investment.
 

Sugar cane cost figures not available.
 

Other crops (Table A.11) cost figures not available.
 

Labor $1.20 per man-day 

The following prices in dollars were used to calculate the revenue 

113, rice 105, maize 71, barley 87, pulsesfr(rm crops (per KIT): wheat 


220, coffee 405, cotton 223, potatoes 60, sugarcane 4, other crops 113.
 




