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PREFACE

This is the last paper in a series of four presenting case studies
1

on the relationship between basic needs, economic develonent and trade.

A final report on the project as a whole will be published short17.

The present case study has been based on a slightly different model than

the previous ones, while keeping the same general approach and some of

the techniques of its predecessors. Harold Bangu,ero, and the team of

fellow professors and graduate students that have helped him for two

years in developing this new model, have to be congratulated for their

innovative effort. Michael Hopkins also spent some time in Colombia,

working on employment in that country, and remained closely in touch

with the team.

Like the other studies this paper has considered a number of

scenarios coupled with basic needs policies. Interestingly enough,

the major conclusions are similar. In Colombia, it is unlikely that

the essential human needs (except for nutrition) of the population in

the lowest income groups will be satisfied by the year 2000 even if

existing trends (with relatively high growth rates) continue. However

the stucky tentatively concludes that if a market for Colombia's exports

1 The previous papers covered India (J.G. Kridhavya, B. Joshi,
V. Ihaneedhrutu, S. Chatterji), Kenya (R. Van Der Hoeven), and Brazil
(M.tI. Hopkins). The case study for Colombia was financed under a grant
to the ILO from the United Nation's Department of International and
Economic Affairs. This grant was extended to the ILO to demonstrate how
social factors could be included in large scale models. The country
level modelling approach of the project was decided upon by the co-directors
of the UN project Michael Hopkins and Rolph Van Der Hoeven.



can be found, a strategy that concentrates on satisfying the essential

needs of low income groups would produce the best results, since

productivity gains from a better fed, clothed, housed, and healthy

population permit the achievement of rates of growth that are as high

as those obtained from conventional, growth-oriented, approaches.

In addition, a distribution-oriented approach would of course enable

the poor to benefit from growth earlier in the process than if one

had to wait for benefits that may, or may not trickle down.

1.10.81 Jean Mouly
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INTRODUCTION

The main purpose of this work is to test the

relative efficiency of external vis a vis domestic policies

and strategies in meeting minimum standards of satisfaction

of essential human needs in Colombia by the year 2000.

Examples of external policies considered are trade and

capital inflows, while domestic policies include investment

allocation income distribution, and government 'budget

distribution, among others.

The exercise required the building of an

integrated and consistent theoretical and empirical frame-

work for the analysis. The technique to be used for the

testing of alternative policies and strategies is a long run

dynamic non-linear simulation model consisting of demographic,

economic, employment, income and consumption distribution,

and essential human needs subsystems.

Long run simulation models built previously for

Colombia include Thorbecke:-Senaupta's model and SERES2.

The Thorbecke_-Sengupta s model develops a consistency

framework for analysis of employment, output, and income

distribution policies. The model projects economic aggregates



to the year 1980 using a macroeconometric model built with

information for the period 1950 to 1967, plus an input-output

matrix for 1966 to obtain sectorial aggregates. Next, a

mapping of the personal income distribution is obtained. The

weakest part of the model appears to be the income distribution

mapping because of the numerous assumptions made by the authors,

in the absence of household-based information required to

obtain income distribution by recipients

The model was built to test the feasibility of

the targets set by the 1970 I.L.0, Mission,concerning value

added, employment, and labour productivity in Colombia 3 The

authors concluded that, except for labour productivity, the

I.L.0 Mission targets seemed to be too high to be obtained.

An important merit of their work was the effort 'made by the authors

to include income distribution,in spite of the scarcity of

data.

The SERES model belongs to the family of TEMPO'

models developed by Enke and others4 with the main purpose

of testing the relative impact of family planning on per capita

income, employment, savings, and other economic variables.

* Sistema para el Estudio de las Relaciones Econ6-
micas Sociales y Demogr6ficas.



Even though SERES and Colombia 2000 are both

long run dynamic simulation models, they have structural

differences given their different objectives and purposes.

Among them, the following deserve to be pointed out a)

Colombia 2000 emphasizes distributional aspects of development,

while preserving the elements of the more traditional economic

growth approach,on which the SERES and TEMPO models are based.

For this reason, Colombia 2000 has two submodels dealing with

the distribution of income and consumption, and with levels

of satisfaction of essential human needs for different social

groups,in urban and rural areas of Colombia; b) Colombia 2000

emphasizes interrelations among sectors and variables rather

than disaggregation of specific variables in each sector,

while SERES is a much more disaggregated model, with less

endogeneity than Colombia 2000; c) Colombia 2000 works under

equilibrium or disequilibrium in the final product markets

since the economic submodel has independent supply and demand

subsystems. This feature permits the simulation of

disequilibrium situations o typical of less developed contries.

SERES is a demand led general equilibrium model and,

therefore, assumes equilibrium in product markets., d) the

demographic variables (fertility, mortality, rural to urban

migration, and labour force participation rates) are endogenous



in Colombia 2000, and are functions of economic and social

factors such as education, infant mortality, per capita

income., and public and private expenditures on health and

education. SERES assumes less endogeneitr in some of these

variables since they are policy variables in the model,

given its purpose.

In spite of all the improvements made in Colom

bia 2000 over these two previous models, it still lacks a

price subsystem. This is a task that should be undertaken .

in the future, since the relative impact of price changes on

the distribution of income and welfare in less developed

countries needs to be considered in the analysis.

Overall, Colombia 2000 is a major group effort

aimed at developing a theoretical and empirical framework

for the analysis of alternative policies and strategies for

poverty alleviation in less developed countries. A general

overview of the model is presented in Chapter I. Chapter II

places the model in the Colombian setting, and Chapter III

presents a detailed specification of the model and parameter

estimation . Chapter IV discusses experimental results,

and in the final part of the text some conclusions are

derived. A statistical appendix completes this report.
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CHAPTER

A BRIEF OUTLINE OF COLOMBIA 2000*

A. CONCEPTUAL FRAMEWORK OF THE MODEL

Development is one of the most widely used

concepts in the literature of the past and the present.

However, with the dynamics of the world, its meaning has

changedand will continue to change in the future as facts

show what is not development.

Initially, development was identified with

economic growth (1), and the community welfare function

was specified in terms of income per capita. But, Seer's

remarks, among others.ion the insufficiency of this indicator

as a measure of well being for all groups in a society (2),

and the 1960's development decade experience led to a

reformulation of the welfare function, so that other

indicators of development would be present (3)

(*) The Colombia .2000 research group was conformed by
. Harold Banguero, Project Director, Regina Mendez,

Luis I. Aguilar, German Ramirez, Jorge Torres, Graduate
Research Assistants; Argemiro Morales, Computer Programmer,
and Michael Hopkins an Rolph Vander Hoeven, I.L.O. Advisers.



This initial experience, among •'other things,

motivated the United Nations to create a world employment

program in 1969 (I.L.O. World Employment Program) under

the assumption that additional more productive, and better

paid jobs would lead to a considerable reduction in poverty.

Although this assumption is valid, experience seems to

indicate that this strategy will not be enough to solve the

problem of poverty of specific groups in developing

societies (4). Therefore, income distribution was

incorporated in the analysis of development problems (5

Although it is recognized that income distribution is an

important element in welfare distribution analysis, recent

studies seem to show that income redistribution does not

always imply an improvement in ODisical indicators

of well being such as nutrition, health, education and

housing, for all groups in developing societies. Therefore,

the 1976 World Employment Conference recommended the

inclusion of indicators for the level of satisfaction of

essential human needs in the welfare function (6).

All these experiences imply that development

planning requires

the form

consideration of a welfare function of

W = YP, E, YD, (EHN)i),

where



W represents a society welfare index YP income

per capita, E employment, YD income distribution, and (EHN)1

a set of essential human needs, such as nutrition, health,

education, housing, participation freedom, an so forth.

The process of planning consists then in the

designing of a series of strategies which would permit the

achievement of given goals with respect to the variables

considered in the welfare function in a given period of

time.

Decision making concerning the setting of goal

levels, as well as policies aimed to achieve them requires

a theoretical-empirical framework in which all welfare

determinants can be considered simultaneously. This is

necessary for the evaluation of the feasibility of

strategies to reach defined levels of the goals, since

they are not necessarily complementary but sometimes

contradictory, and a compromise solution is needed.

The Centro 'de Estudios sobre Desarrollo Econo-

mico-CEDE (Center for Studies on Economic Development),

and the Employment and Development Division of the International

Labour Office (I.L.0), have developed a theoretical-empirical

framework which will permit analysis of development policies



and strategies within the above described conceptual framework ?

with emphasis on the satisfaction of essential human needs for

all groups of the Colombian society. This effort implies the

building of subsystems for population, demand-production,

employment, income and consumption distribution, and essential

human needs in a development planning model. A brief

overview of the model is given in the rest of this chapter.

A detailed discussion of it will be presented in chapter III.

THE MODEL 7 - A SUMMARY.

1. General Characteristics

The model consists of five areas or subsystems:

population, economy, employment, income-consumption distribution,

and essential human needs. It is a dynamic nonlinear, recursive

year to year simulation model, and its main objetive is to

project trends (under different assumptions) about the behavior

of variables related to population, employment, growth, income

and consumption distribution, and about the level of satisfaction

of nutrition, health, housing and educational needs for

different groups of the Colombian society in a medium-long run

horizon. (1970 - -2000). (9).
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In this first version of the model all projections

of economic flows are made in real terms (Colombian pesos of

1970) In future versions a price subsystem could be incorporated

into the model.

Graph 1 presents the general structure of the model.

It can be observed that the model closes two cycles: a) the

economic cycle (final demand-production-factor payments-

consumption-final demand), and b) the population-economy-

welfare-population cycle (see graph 1).

Graph 2 is the diagram of specific variables

interrelationships in the model. It is important to point

out the high level of endogeneity of most variables in the

model (see graph 2).

. Disaggregation Levels

The income-consumption distribution and the

essential needs subsystems disaggregate by socioeconomic

groups in each area, as follows;

Urban Capitalists
Skilled Workers

(Professionals-Technicians)
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GENERAL STRUCTURE OF COLOMBIA 2.000 MODEL

POPULATION
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ECONOMY 

INCOME-CONSUMPTION
DISTRIBUTION

ESSENTIAL HUMAN
NEEDS



GRAPH 2.

DIAGRAM OF INTERRELATIONS IN COLOMBIA 2000. MODEL
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Urban Area

Rural Area

- 13

Independent-Informal
Sector

- Urban Unskilled Workers

• Latifundists
- Medium and Small Size
Farmers
Rural Unskilled Workers

Criteria used to classify households in groups

were income from capital and head's educational and occupational

status (10) (See table 3.5 in chapter III for detailed

classification).

3. Description of the Subsystems

a. Demographic Subsystem

A demographic system, ideally, should try to

integrate household behavior within the overall macroeconomic-

social context of a country. The reason for it is the

recognition that population parameters can not be considered

as exogenously given, as only inputs in the system, but they

are, in turn, determined by the social and economic conditions

of a given society (11). In other words, the growth,

structure and distribution of a population are function of a

set of social and economic variables and, on the other hand,

social and economic behavior is affected by the growth,

structure and distribution of the population.

•••
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The demographic subsystem of Colombia 2.000

estimates: a) the total fertility rate for the country as

a function of illiteracy rate, infant mortality rate, and

women labor force participation rate (12); b) female and

male life expectancy at birth as a function of G.N.P. per

capita, and government expenditures on health; c) the

rural-urban migration rate as a funtion of rural-urban G.N.P.

per capita differential, and illiteracy rate; d) the female

labour force participation rate as a function of G.N.P. per

capita, and total fertility rate of the previous period.

The male labor force participation rate is considered fairly

stable and, therefore, is left fixed in the model. The

international migration rate is an exogenous variable in this

version.

The estimated parameters are then used to project

the population by single ages, sex and location (rural-urban)

The labor force by location and skill level (skilled-unskilled)

is obtained by using labor force participation and complete

primary schooling completion rates.

• The results from this subsystem are then used

to determine unemployment rates, income distribution, consumption,

G.N.P. per capita and levels of satisfaction of essential

human needs.

••
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b. Economic Subsystem

• The economic subsystem of the model is composed

of three parts: ) demand side,ii) supply side, and

equilibrium rules.

') Demand Side

Final demand components are determined a

follows:

i) private consumption is endogenous in the overall model,

and is equal to the sum of groun specific consumption,

estimated in the consumption subsystem; ii) government

consumption is a function of G.N.P. of the previous period,

iii) exports are partly exogenous and projected according.

to historical trends, and partly endogenous as function

of excess supply in the given period, .v) total investment

is assumed to equal total savings, according to the neoclassical

postulate, household savings are endogenous, and estimated

in the consumption subsystem; corporate as well as government

savings are function of G.N.P. of the previous period, foreign

aid for investment purposes is proportional to domestic investment.

The sum of these four components equals total savings, and

therefore, total investment.

Once final demand by sector is determined, an

input-output matrix of the Colombian economy, for year 1970,

is used to estimate total output required to meet intermediate
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and final demands in fourteen sectors of the economy, that

is,: agriculture; mining; food beverages, tobacco; textiles;

paper, wood, leather; rubber and chemicals; non metalic

products; metals and metalic products; machinery, other

industry; electricity, gas, water; construction; transportation

and communications, and services (13).

Supply Side

Sectorial output produced is estimated by means

of production functions in which value added is a function of

capital, unskilled and skilled labour allocated to each sector

using fixed coefficients, and neutral and labour embodied

technical progress. Capital is updated year to year by substracting

depreciated capital and adding new investment-. Then, labor-capital

ratios are used to update labour requirements. Labor productivity

is a function, of changes in levels of nutrition, health, housing,

and education. Total output by sectors is obtained by using a

fixed linear relationship between value added and total output.

E uilibrium Rules

The economic subsystem can work under three

different situations, depending on the behavior of the external

These situations are: 1) free /trade, i.e. no restrictions
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on exports or imports. Under this situation, eRuilihrium

is accomplished by exporting the surpluses and importing the

deficits in those sectors with external trade, And by

inventory changes in sectors wttk no external trade. In the

last case, investment allocations in the next period are

modified so that in the long run these sectors lurch towards

equilibrium; ii) closed economy or no international trade.

Excess supply or demand affect inventories in all sectors;

inventories are used in scarcity periods to meet demand

requirements; investment allocation in the next period is

modified so as to drive the model towards equilibrium in

the long run; there are no restrictions on imports, unless

the equilibrium balance of payments option is used

simultaneously; iii) forced equilibrium, i.e., demand led

equilibrium; in this case, final supplies are adjusted so

as to match total demands by sector.

Besides the system has to options tn

public finance, i.e. a balanced public budget, in which_

case government consumption in the next period is adjusted

to the availability of public funds; or an unbalanced public

budget, so that deficits or superavits in the current account

might occur.
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Finally, there are two options with respect to

the behaviour of the balance of payments of the country,

balanced and unbalanced. If the balanced option is selected,

imports are adjusted so as to equal total exports in the

same period.

The economic subsystem supplies total, urban and

rural G.N. . to the demographic subsystem, capital and labour

payments to the income -consumption distribution subsystem,

total investment and government consumption to the essential

human needs subsystem,and labour demands to the employment

subsystem.

c. Employment Subsystem 

This subsystem receives labour supplies

area of residence and skill level from the demographic

subsystem, and labour demands by area and skill level from

the economic subsystem. The total number of unemployed in

each category, the open unemployment rate and average salary

are then estimated. The last one is estimated by dividing

total labour payments going to each category by the total

number of employed workers in that category. Salaries are,

therefore, more a result than a policy instrument in this

version of the model.



- 19 -

Income Distribution- Consum tion Subs stem

This subsystem distributes total capital and

labour incomes among the social groups considered in the

model by means of two (capital, labour) income distribution

matrices generated from household survey information obtained

in 1971. (See section B of chapter III:formore detail and

matrix of coefficients).

• Once total income accruing to each social group

is determined, tax rates are applied to obtain disposable

income for each social group which, jointly with family size

(from the demographic subsystem), determine sectorial

consumption for all groups, as well as household savings.

This subsystem provides information to the

economic one concerning total consumption and savings. Besides

the following measures of income distribution are obtained:

Gini concentration indexes before and after taxes, percentage

of capital, labour, and total income received by each group,

and per capita income for each group.

Essential Human Needs Subsystem

This subsystem plays an important role in the

model since physical indicators of well being are obtained
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as function of private and government consumption and investment.

Measures for the level of satisfaction of four needs, considered

essential for a human being (nutrition, health, housing, and

education) (14) are estimated in this subsystem. An effort

is made to measure levels of satisfaction (in terms of coverage

and quality) of the needs for each one of the social groups.

Besides indexes of power and bargaining are obtained in the

subsystem.

this index

(See section E of chapter III Tor a discussion of

Nutrition is expressed in terms of consumption

of calories per capita per day, and is made a function of

private expenditures on food.

Health is evaluated in its preventive aspects

through female life expectancy at birth ,and the infant

mortality rate; 'through the number of beds per 1.000

inhabitants, and the number of persons per physician, in

the services provision (curative) aspects. These indicators

are function of G.N.P. per capita, and private and public

expenditures on health for each social group.

Education is evaluated through illiteracy,

complete primary, and complete secondary rates. Besides,

the number of students per teacher in primary school is
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included as an indicator of quality of the education provided.

These indicators are function of private and public expenditures

on education for each social group.

Finally, housing is measured by the number of

square meters available per person (quantity) and by the

percentage of houses with piped water, and electricity as

quality indicators. The number of square meters available

per person is a function of housing stock, total investment

in housing, and cost per square meter of housing. The

proportion of houses with piped water, and electricity are

function of G.N.P. per capita, for each social group.

• The subsystem supplies information on education

and health status to the demographic subsystem, and to the

economic submodel to determine labor productivity.

. Use of the Model

Colombia 2000. can be used, amongst other things,

to evaluate the relative impact of:

1. Changes in population parameters on population

size, labour force, unemployment consumption,

income distribution and the level of satisfaction

of the needs, as well as the impact of changes

in G.N.P. per capita, and the level of satisfaction

of the needs on population parameters.
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Changes in final demand components on population,

income distribution, consumption, savings and in

turn, the impact of changes in these variables on

final demand and the level of satisfaction of the

essential needs in the following period.

3. National vs. international measures in meeting the

essential human needs requirements of the social

groups of the society in a reasonable period of time.

The main objective of the model, is to evaluate the

relative impact of different policies or strategies aiming

to affect welfare indicators. Although all parameters of

the model were estimated with Colombian information point

forecasts such as population size by year 2000,, should be

taken as estimates, subject to error margin present in any

forecast.

CONCLUDING NOTE.

Colombia .2.000 provides a theoretical and empirical

framework to analyze policies or strategies aimed to improve

welfare levels of all groups in the Colombian society, through

changes in population employment, growth, income distribution,

and levels of satisfaction of essential human needs within an

integrated and consistent framework, in a medium or long

term horizon (15)
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CHAPTER II

SETTING THE MODEL

COLOMBIA : CARACTERISTICS AND DYNAMICS

A. GEOGRAPHICAL FEATURES

Colombia is located in the extreme northwest of

South America. The total land area of the country is

1'138.914 square kilometers. Colombia is bounded on the north

by the Caribbean Sea and on the west by the Pacific Ocean.

Colombia's neighbors are Panama to the northwest, Venezuela

and Brazil to the east, and Peru and Ecuador to the south.

Colombia has large variations in topography with the Andes

mountains traversing the country in a south north direction.

Because of this topography, the climate also have extreme

variations ranging from tropical to perpetual cold with

(1). The country can be divided into five naturalsnow

regions (2

1. The Caribbean region (12% of the land area) offers a

very warm and dry climate all the year, and supports 19%

of the country's population.

2. The Pacific region (6% of the land area) lies between

the Pacific Ocean and the west brandh of the Andes. This

region with 18°c of the country's population is considered

a great forest resource.
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3. The Andean region (25% of the land area) is located

between the west and the east branches of the Andes.

This region supports 61% of the country's population

and is the center of most economic and political

activity. It offers adequate soils and climate for

coffee plantations and includes the fertile Cauca and

Magdalena valleys where modern agriculture is predominat.

The three largest cities of the country (Bogota, Medellin,

Cali) are located in this region. In spite of the rugged

terrain, a relatively good transportation network connects

the three cities.

4. The Orinoquian region (28% of the land area) is located

between the east branch of the Andes and the Venezuela

border. The so-called "Llanos Orientales" offer ideal

conditions for cattle raising. It is a sparsely populated

region ( 1% of the country's population).

5. The Amazonian region covers the rest of the country. It

consists mainly of Indian tribes which speak their own

dialects and preserve their own cultures. Only 1% of the

country's population lives in this large ( 29%

country's territory) region.

f the
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B. POLITICAL HISTORY'

Explored and settled by spaniards at the begining

of the sixteenth century, the area remained a colony for

the following three centilries. The country obtained its

independence early in the nineteenth century and established

a republic, ruled by descendants of the colonial elite (3).

Political instability dominated the new-born nation

until 1885 when the Rionegro Constitution was adopted by the

already existing political parties: Liberal and Conservative.

These parties have dominated the political arena since, and

only in recent years other parties have become important

forces in the political life of the country.

C. SOCIAL STRUCTURE

The structure of Colombia society is deeply, rooted

in traditions inherited from spaniards with well defined

class membership, status differences and little social

mobility. This structure has been gradually changing due

mainly to the urbanization process of the last three decades.

The urban sector is characterized by a more mobile structure,

and an emergent middle class is appearing between the small

wealthy elite and the low class. In the rural sector, the
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middle class is almost non-existent and there are only

wealthy landowners and "campesinos", Criteria for class

classification include family background, wealth,occupation

and education. (4).

• POPULATION DYNAMICS

The dynamics and structure of Colombia's population

could be defined in terms of three patterns: a) rapid and

increasing rate of population growth until 1964, and declining

since then;

since 1950;

in the last

experienced

b) rapid and increasing migration from rural areas

c) high rates of unemployment

three decades. In the present

a significant increase in its

and underemployment

century Colombia

rate of population

growth. Historical trends in population can be divided into

four stages : a) stationary population until year 1825, b)

low rate of population growth from 1825 to 1900, c) high and

increasing rate of population growth from 1900 to 1964, as

mortality declined; d) declining rate of population growth in

the last decade, resulting from declining fertility. (5)

While in 1905 the country had only 4.4. million

people, in 1938 it had 8.7 million, a doubling in 33 years.

In 1964 the population was 17.5, a second doubling in this

century that took only 26 years. In 1973 the population was
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estimated to be 22.5 million people. 6

Information from an advance sample of the 1973

census (7) and previous work done by Lopez (8) permits us to

roughly trace the behaviour of fertility rates in the last

40 years. Lopez estimated the crude birth rate to be 46.5

per thousand in the- period 1938-1951, and 47.2 for the period

1951-1964. A gradual decline has occurred since 1964 and in

1978 this rate was estimated to be 29.0 per thousand. (9)

On the other land, mortality rates had declined

rapidly in the same period. DANE estimated a crude death

rate of 17.3 per thousand in 1938, 14.2 in 1951, 10.0 in

1964, and 9.3 in 1967. (10)

As a result of changes in fertility and mortality

rates, the annual rate of growth increased from 1.0% in

1938 to 3.2% by 1964 and has been declining since that time

to about 2.2 by the year 1978. The age structure of the

population has also undergone important changes. The

dependency ratio reached a value of 106.5 by 1964 but, as

a consequence of the decline in fertility in the last decade,

the ratio decreased to an estimated 96.8 by 1973 (11)
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The country has experienced such high rural to

urban migration rates in the last 30 years that a country

that was mainly rural in 1938, having only 29.1% of the

population living in urban centers, became highly urbanized

by 1973 with the urban centers containing 63.1% of the total

population of the country. (12) Internal migration has

resulted mainly in the expansion of the four largest cities

of the country : Bogota, Medellin, Cali, and Barranquilla.

The two factors, rapid population growth and

migration from the country side to urban centers, have

aggravated employment conditions. Open unemployment was

estimated to be 9.5% in 1965, 13.9% in 1970, 15.3% in 1975,

(13) and 8.6% in 1979. (14) However, the underemployment

rate was 14.7% in 1979.

E. THE ECONOMY

1. GROWTH

The Colombian economy has maintained a mediun

level rate of growth of G.N.P. in the last 50 years, with

an average annual rate of 4.8% for the period 1925-1974.

However, G.N.P. per capita experienced considerable variations

during the same period. Table 2.1 shows rates of growth of
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G.N.P. and G.N.P. per capita, as well as levels of G.N.P.

per capita in dollars of 1973. G.N.P. per capita increased

from an estimate of US$ 155 of 1973 in 1925,to US$ 460 in

1975.

The sectorial composition of G.N.P. has experienced

a radical change in the last 50 years. In fact, the

participation of the agricultural sector in total G.N.P. fell'

from 51.0% in 1925 to only 29.5 in 1973. The same trend was

experienced by the mining sector falling from an estimated

9.0% participation to a rather small of 1.9% in 1973. On the

other hand, the industrial sector increased its participation

from 13.0% in 1925 to 18.1% in 1973 and commerce increased

its participation from 15.7 in 1925 to 17.1 in 1973. (15)

The country has, therefore, undergone a process of gradual

industrialization and diversification in the last 40 years,

with the primary sectors losing their relative importance

in the economy.

The structural changes experienced by the Colombian

. economy in the present century have beat closely related to

the evolution of the external sector. Most economic historians

agree that the coffee sector in Colombia played a crucial role

in the creation of the economic conditions for the development

of industry in Colombia in the last 50 years. (16) For the year
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TABLE 2.1

ANNUAL RATES OF GROWTH OF G.N.P. AND G.N.P. PER CAP1TA,G.N.P.

PER CAPITA (DOLLARS OF 1973 ). COLOMBIA 1925 -1979

Period G.N.P. G.N.P. PER
CAPITA

(30

G.N.P. PER CAPITA
US Dollars of 1973

1925-29

1930-34

1935-39

1940-44

1945-49

1950-

1955-59

1960-69

1970-74

1975-79
1925-74

7.4 5.3

3.2 1.2

4.4 2.3

2.3

5.9 3.6

4.7 1.9

4.0 .7

5.1 1.8

6.7 3.3

5.4
4.8 2.1

155 1925)

268 (1950)

440 (1973)
460 (1975)

SOURCES : Miguel Urrutia. 50 Aflos de •Desarrollo Economic° Colom-

biano. Ed. La Carreta, Bogota, 1979. p. 16. Tabl a 4.

Banco de Ta Republica -Cuentas Nacionales de Colombia
1970-1978.
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1974, coffee amounted to one-third of total agricultural

production and generated about two-thirds of Colombia's

foreign exchange. Only in recent years other products such

as cotton and textiles, emeralds, beef, sugar and bananas

have been exported, but their participation in total -

exports is still small and fairly unstable. In recent times,

drugs exports (marihuana and cocaine) have become an

important source of foreign exchange in the country.

2. INCOME DISTRIBUTION

Even though the economy experienced relatively

high rates of growth of G.N.P. in the last 50 years, the

distribution of the benefits of growth has not been successful

in providing acceptable income levels for an important

proportion of the Colombian population. These groups present

serious problems of malnutrition, infant mortality, illiteracy

and housing.

• According to Urrutia, income concentration for the

year 1975 in Colombia was quite similar to the one observed

in the 1930's with the poor 400o of the population receiving

only 9% of total income, and the richest 20% of the population
•

receiving 600o of total income. However, the degree of



concentration increased during the period 1934-1951, then

decreased until the year 1964, and has remained constant

since (17). ( See Table 2.2).

. SOCIAL WELFARE

As mentioned in the previous section, inequality

in income distribution brings as a consequence problems of

malnutrition,illiteracy,poor living conditions,and generalized

poverty for large groups of the Colombian society. In 1969

t was estimated that about 15% of the population had per capita

income below US$ SO, and 27% an per capita income below

US$ 75. (18)

The rest of this section is devoted to the analysis

of the evolution of specific social welfare indicators.

(See Table 3.3.).

1. NUTRITION

The average number of daily per capita calories

consumed by the Colombian population has remained fairly

constant in the last 30 years, since it was estimated to be

2,278 calories in 1950 and 2,217 in 1975. However, for the

years 1975 it has been estimated that aproximately 30% of
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TABLE 2.2.

GINI CONCENTRATION INDEXES ESTIMATED IN SEVERAL STUDIES.

COLOMBIA. 1953 - 1974

Study Year Urban Rural Total

Cepal 1953 - .46:

Berry 1960 - .57 -

Taylor. 1961 - - ,51

McLure 1904 - - .54 -

Ihrutia-Berry 1964 ,54 55 .57

Copal- 1 .965

CEDE 1967-68 .54•
(Presfam)

CEDE 1967. -.75.
(Empleo)

CEDE 1968 .70:
'.(Empleo)

DANE 1971 A4'.- .4.7 .37

.DANE 1972 .46_ .48 -46

Coldatos 1974 .52. 751 ,.40'
. Selowsky .

SOURCE • Gustav Ranis. "Distribucion del Ingreso y Crecimien-
to en Colombia", Desarrollo y Sociedad, Enero, 1980,
Tables 1 and 2, pp. 82-83,86.
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TABLE 2.3

EVOLUTION OF SOME WELFARE INDICATORS, COLOMBIA.

1951-1973

Indicator
Year

1951 1964 1973

Nutrition

Calories per capita per day

Urban 
2 2236

Rura12 1755-
Total2 2278 1947 2179

Health 

Female Life Expectancy at Birth3 50.5 56.99 61.25

Infant Mortality Rate4 135.8 85.6 64.6

Physicians per :10000 inhabitants5 _ 3.8 4.7

Beds per 1000 inhabitants6 _ 2.4 1.9

Education

Illiteracy Rate

Urban7 , - 10.7
Rural7 36.5.. _

Total8 42.54 30.63 22.36

Complete Primary Schooling Rate9 14.86 22.98 29.72

Complete Secondary Schooling Ratel° 1.76 2.89 3.93

Housing

Proportion of houses with electricity

Urbanll 87.2

Ruralll 13.1

Total12 25.8 34.5 60.8

Cont
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Continuation Table 2.3

Indicator
Year

1951 1964 1973

Proportion of houses with piped water

Urban13 - ... 72.9
Rural13 - - 10.9
Total14 28.8 30.0 65.7

SOURCES : 1. Jorge Garcia, "Es Importante la Seguridad del Suministro de
Alimentos en Colombia?. "Revista de Planeaciony Desarrollo,
XI, 3 Sep-Dic, 1979, Table 8. p. 145.

2. Table A.18 of Appendix.

3. Table A.1 of Appendix.

4. Table A.19 of Appendix.

5. D.N.P.  Plan de Integracion Nacional, Vol. II, Table 8. p. 392.
6. Idem, Table 9, p. 393

7. CEPAL, Proyecto sobre Estratificaci6n Social y Movilidad Social
en America Latina. Cuadros Basicos. Document° CEPAL/

DS/ Version Preliminar/167.

Table A.23 of Appendix.

9. Idem.

10. Idem.

11. Marcelo Selowsky.  Who Benefits from Public Expenditures_. World
Bank, 1979.

12. Table A.22 of Appendix.

13. Selowsky, Op.Cit. 

14. Table A.22 of Appendix.
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Colombian families were below the minimun national standard

(1970 calories per capita per day). Garcia' has.concluded the

the problem of malnutrition in Colombia is a distribution

problem rather than a food production problem (19).

2. HEALTH

Health conditions in the country have improved

greatly in the present century. In fact, average life

expectancy at birth increased from an estimate of 30.5 years

in 1910 to 60.8 years in 1973 (20);and the infant mortality

rate decreased from an estimated rate of 156.0 per thousand

in 1938 to 61.2 per thousand in 1975 (21). However, these

indicators hide very poor health conditions present in the

population living in rural areas where sanitary conditions

are very poor and infant mortality rates are still well

above the 100% mark. Furthermore, health services are limited

(1.9 beds per 1,000 persons and 2,288 persons per physician

in 1974) (22),and highly concentrated in urban centers. For

the year 1965, 90.8% of Colombian physicians were living in

urban areas. (22).

3. EDUCATION

Illiteracy rates have also declined considerably
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in the present century in Colombia from an estimated rate

of 74% in 1912 to a rate of 57% in 1938, (23) 43.1% in 1950,

and 24.2% in 1976. (24) However, as in the case of health,

the problem is basically one of highly uneven distribution

of educational services between urban and rural areas, and

among different groups in those areas. A second problem

is the quality of the education received, since the

government has been more concerned with the expansion of

the existing educational system than its quality.

4. HOUSING

Housing problems have been aggravated in the last

three decades by rural to urban migration. In the year 1951

the estimated number of houses in the urban centers required

to meet the deficit was 111.345. This number in 1980 was

1.242.517, and will continue to grow if migration trends

continue. (25).

Even though the quantitative deficit is serious,

the main housing problems of the country are those related

to the quality of housing in the peripheral areas of the

urban centers and the rural area.
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Overall, Colombia in the present century has

experienced from moderate to high rates of growth of its

national product, but the distribution of the product has

been rather unequal. Therefore, the designing of specific

policies and strategies aimed to accomplish a more equal

distribution of the benefits of growth are important in

order to reach minimun levels of satisfaction of essential

human needs for all sectors of its population.

;
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CHAPTER III

MODEL SPECIFICATION AND ESTIMATION

Demographic Subsystem

This subsystem is concerned with tracking the population

in each period by age, rural-urban location, and labour force

participation. The model treats endogenously for each period

female life expectancy at birth, the overall total fertility

rate, the rural-urban migration rate and the female labour

force participation rate. The international migration rate

is treated exogenously, and the male labour force participation

rate As a fixed coefficient.

. Mortality

Mortality is handled by endogenously computing female

life expectancy at birth, and then, using a matrix of survival

; rates derived from model life tables, age and sex-specific

survival rates are derived.

Female life expectancy is estimated in the essential

human needs subsystem using an equation of the form:
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(FLEvil ) CSALPEtil

• where

FLE = female life expectancy at birth,

YP = C.N .P. per capita (pesos of 1970),

SALPE = government health expenditures(pesos of 1970),

2' = coefficients,

= natural logarithm,

= time period (1).

The estimated equation i (2)

.a) (FLE )= 30.6627 12.4134**ln YP) .7191 in (SALPE" )
(5.1287) (2.1936) .8619)

.9895 D-W= 1.0855. Observations= 10.

(See table A-1 of appendix for data and sources).

Then, a model life table is used to obtain age specific

survival rates for females and males Survival rates are obtained

by linear interpolation of the value of female life expectancy

(e0), given by equation •(1.a),

of the model, so that:

in the matrix of 'surViVal rates



SM
t+

(3) SH 
t+1,
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f (FLEtt MLT and

f (FLEt+ MLT),

where

SMk - female survival rate, age k,

SH = male survival rate age k,

k = • • • , • • • • , 65

MLT = model life table.

The same set of survival rates is used for urban and

rural areas in the population projection. (3) (See table A.I0

of appendix for estimated survival rates).

2. Female Labour Force Participation

The equation for the estimation of the overall female

labour force participation i

(4) ln (LFPRt+i) = a4 b4 lp-JYPINVt c4 in (FR

where

LFPR =female labour force participation rate,

YPINV =inverse of G.N.P. per capita,

FR =total fertility rate, so that

(5) (LFPRvo) = EXP (ln (LFPRvo



(4.a

(7.a)
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Theestimated equation is

in (LFPR 6,2368 ) = 6,2368 ,05526 In.1/YP -.6389**ln (
(.0399) (.1265) (.1035)

t-i

R
2 

.9970 D-W= 1.5602 Observations = 15

(See Tables A-2 and A-3 of appendix for data and sources).

Fertility

An overall fertility rate defined as

(FR)t = (Births)tif(Female Population) 15

is estimated with the following equation

(FRt 1) b in (ILLIT1 t

where

ILLIT = illiteracy rate,

MORIN = infant mortality rate.

The estimated equation is

in (LFPR

= -12.1617 + 4.0906**ln ILLIT
t(9.2469) • C.95561

(LFPR ) 1.0407**1 (MORIN )
(,3594)

0.0844
C1.1993)

= .9996 D-W= 1.9355 Observations

(See Tables A-4 and A-5 of the appendix for data and sources).

ln(MORIN ),
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The overall fertility rate is disaggregated into urban

and rural assuming a constant ratio (4) of rural to urban

fertility rate

= 
FRR/FRU,

where

R = constant ratio,

FRR = rural total fertility rate,

FRU = urban total fertility rate,

and hence

( 9) (FR t
HRt  + MR, HUt MUt l

FRR   FRU  
RPOP+UPOP RPOP+UPOP

where

HR = total rural male population,

MR = total rural female population,

HU = total urban male population,

MU = total urban female population,

RPOP - total rural population,

UPOP = total urban population.


