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

on the relationship between basic needs, economic development and trade.l
A final report on the project as a whole will‘ be published shortly.

The present case study has been based on & slightly different model than
the previous ones, while keepiﬁg the same general approach and some of
the techniques of its predecessors. Harold Banguero, 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 "chatv 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 mrjor conclusions are similar, In Colombia, it is unlikely thatv |
the essential human needs (except for nutrition) of the population in
the lowest income groups will be satisfied by the year 2000 even if __ |
existiﬁg trends (with 'rvelatively high growth rates) continue, Howeve}r
~the study tentatively concludes that if a market for Colombiat's expofts

Sees

L The previous papers covered India (J.G. Krishnayya, B. Joshi,

V. Phaneedhrutu, S. Chatterji), Kenya (R. Van Der Hoeven), and Brazil

(M.J. Hopkins). The case study for Colombia was financed under e grant

to the IIO from the United Nation's Department of International and
Economic Affairs. This grant was extended to the IO to demonstrate how
social factors could be included in large scale models. The country
level modelling approach of the project was decided updn by the co-directors
of ‘the UN project Michael Hopkins and Rolph Van Der Hoeven.
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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, clothéd', 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 a.pproach wbuld 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.
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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'strategiés in meeting minimum standards of satisfaction

of esséntia] human heeds in Co]ombia by the year 2000.
‘Examples of external policies considered are trade and

- capital ihflows, while domestic policies include invéstmeht
allocation, income distribution, and government bhdget

distribution, among others.

" The exercise required the building of an
integrated and consistent theoretiéaT and émpirica] frame-
work for the analysis.;The technique to be used for the
‘test1ng ‘of alternative policies and strategies is a long run
dynam1c non- 11near s1mu1at1on model cons1st1ng of denoqraph1¢
'econom1c, employment, 1ncome and consumpt1on d1str1but10n,

and essential human needs subsystems.

Lohg-run simulation models built previously for

1 and SERES?.

Colombia include Thorbecke:-Sengupta's model

The Thorbecke_-Sengup.ta's;m’ode1 develops a consistency
framework for ana]ysis'ofremployment, output, and income

distribution policies. The model projects ecdnomic'aggregates




to the year 1980 using a macroeéonometric model built with
~information for the period 1950 to 1967, plus an input-output
matrix for 1966 to obtain sectofiéT' 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 réquired to

obtain income distribution by recipients .

The model was built to test the feasibi]ity of
the targets set by the 1970 I.L.O. Mission,concerning value
added, employment, and labour productivity in Co]ombiaAB.VThe
authors concluded that, excépt 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 hwdeln/theauﬂwrs

to include income distribution, in spite of the scarcity of

data.

The SERES” model belongs to the family of TEMPO

4

models developed by Enke and others’', with the main purpose

of testing the relative impact of family planning on per capifa

income, employment, savings, and other economic variables.

* Sistema para el Estudio de las Relaciones Econé-
micas , Sociales y Demograficas. '




Even though SERES and'Coiombia 2000 are both
‘Tong run dynamic simulation models, they héVe structural
differences given their different objectives and purposes.
Amdng them, the following desérve to be pointed out : a)
Colombia 2000 emphasizes distributional aSpects of development,
while preserving .the eiements of the more traditional economic
~_growth approach,on which the SERES and TEMPO models are based,
For this reason; Colombia 2000 has two'submode1s dealing with
the distribution of income and consumption, and with levels
of satisfaction of essehtia] human needs for different social
' groups,in.urban and rura] areas of Colombia; b) Colombia 2000
emphasizes inferre]afions among sectors and variables rather
thandisaggregation of specific variéb]es'in each»sector,
while SERES is a much more disaggregated model, with less
endogéneity than Colombia 2000; c) Colombia 2000 works under:
equilibrium or‘diséqUilibrium in the final product maﬁkets
sinte'the economic submodel has independent supply and demand
/subsyétems. Thiijéature permits the simu]ation‘of
~disequilibrium situatiOns,typicailof less develobéd'contriés.
SERES is a demand led general equi]ibrium model and,
therefbre,lassumes eqdi}ibrium in product markets;id) 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 endogeneity' in some of these
variables since they are policy variables in the model,

given its purpose.

In spite of all the improvements made in Co]om B

bia 2000’over these two previous models, it still lacks a
price subsystem. This is a task that should be undertéken
in the future,since the relative impéct 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 11
places the model in the Colombian setting, and Chapter ITI
presents a detailed specification of the model and parameter
estimation . Chapter IV discusses experimental results,
ahd in the final part of the text some conclusions are

derived. A statistical appendix completes this report.
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CHAPTER I

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
changed and 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;on 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 Méndez,
Luis I. Aguilar, Germdn Ramirez, Jorge Torres, Graduate
‘Research Assistants; Argemiro Morales, Computer Programmer;
and Michael Hopkins an Rolph Van-der Hoeven, I.L.0. Advisers.
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This initial experience, among ‘other - things,
motivafed the United Nations to create a world embloyment
prbgram in 1969 (I.L.0. 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'groupé in developing
’societies (4). Therefore, income distribution was
incofporated”hlthe 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 physical 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 - consideration of a welfare function of

the form

w=f (YP, E, YD, (EHN);),

where




W represents a society welfare index, YP income
per caﬁita, E employment, YD income distribution, and_(EHN)i,
a set of essential human needs, such as nutrition, health,

education, housing, participation, freedom, an so forth.

The brocess 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 ali’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 necessarilyﬁcomplementary but sometimes -

contradictory, and a compromise solution 1is needed.

The Centro ‘de Estudios sobre Desarrollo Econd-
mico¥CEDE (Center for Studies on Economic Developmént),
and the Employment and Development Division of the International

Labour Office (I.L.0), have developed a theoretical—empiricalv

framewbrk which will permit analysis of development policies
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and strategies within the ahove descrihed conceptual framework,
with'emﬁhasis on the satisfaction of eSsential human needs for
all groups of the Colombian society. This effort implies the
~ building ofsubsyétems for population, demand-production,
employment, income and consumption distribution, and essential
hdman 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 (8)

The model consists of five areas or subsystems:
popﬁlation, economy;yemployment, 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 differenf assumptions) about the behavibr
of Variableé_related to populatidn, employment, growth, income
and consumption distribution, and about the level of sati;faction
of nutrition, health, housing, and educationallneeds 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-
¢onsumption-fina1 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 2000 MODEL
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GRAPH 2.
DIAGRAM OF INTERRELATIONS IN COLOMBIA 2.000 MODEL
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Urban Area Independent-Informal
’ Sector
Urban Unskilled Workers

‘Latifundists v
Rural Area Medium and Small Size
Farmers
- Rural Unskilled Workers
Criteria used to classify households in groups
were income from'capital, and head's educational and occupationai

"status (10). (See table 3.5 in chapter 111 'for detailed

classification).

3. Description of the Subsystems

a. Demographic Subsystem

A demographic system, ideally, should tr& to
integrate household behavior within the overall macroeconomic-
social context of a country. The reason for it is the
recoghition that population parameters can not be considered

- as exdgendusly‘given,‘as only'inputs in the System, but they
vare; in tufﬁ, detefmined by the social and eéonomic:conditions

: of a given society (11). 1In other words, the growth,
.structﬁre and‘distribution of a population are function of a
‘set of socialjand economic variables and,'on}the 6ther hand,
social and economic behaﬁior is affected'by‘the growth,

structure and distribution of the population.
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The demographic suhsystem 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
oapita,'and government expenditures on health; «c¢) the
rural-urban migration rate as a funtion of rural-urban G.N.P.
per capita differential, and 1111teracy rate; d) the female
labour force participation rate as-a functlon of G N.P. per
capita, ‘and total fertility rate 6f the previous period.
The male labor forceAparticipation rate is considered fairly
stable and therefore, is left fixed in the model. ' The
international mlgratlon rate is an exogenous varlable in this

version. -

The estimated parameters are then used to project

_the population by singie ages, sex, and location (rural-ofban)
The labor force by location and skill level (skllled unskllled)
is obtained by using labor force participation and complete

prlmary:schoollng completlon rates.

The results from this subsystem are then used
mto determlne unemployment rates, income distribution, consumption,
G.N.P. per capita, and levels of satisfaction of essential

human -needs.
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Economic SubsYstem

The economic subsystem of the model is composed
of three parts: i) demand side,ii) supp1y>side, and 1ii)
equilibrium rules.

i) Demand Side

Final demand components are determined as
follows: | |
i) private consumption is enddgenous 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) exporfs are partly exogenous and projected according:
to historical trends, and pértly endogenous as function
of excess supply in the given period; iv) total investment
is assumed to equal totél savings, aécording 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 purposesis 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
yis;iagriculture; nining;'food, beyerages, tobacco; textiles;
paper: wood, leather; rubber and chemicals; non metalic
products, metals and meta11c products, machinery; other
1ndustry; electrlclty, gas, water; construction; transportation‘

- and communications; and services (13).

ii) Supply Side

Sectoriai”output produced is estimated by means
of production functions,in‘which value added 1is a function of
'capital'AUnskilled and skilled labour allocated to‘each sector
using fixed coeff1c1ents ‘and neutral and labour embodled
technical progress. Cap1ta1 is updated year to year by substractlng
fvdeprec1ated capital and addlng new. 1nvestment Thml labor-capital
’ratlos‘are used to«update labour requlrements. Labor product1v1ty

is a functlon of changes in levels of nutrltlon health housing,

v*~and educatlon., Total output by sectors is obtalned by using a

'f, flxed 11near relatlonshlp between value added and total output.

. iii) Equilibrium Rules

The economlc subsystem can work under three
dlfferent 31tuat10ns, dependlng on the behav1or of the external

sector These 51tuat10ns are g r1) free.,trade, 1.e'.,no restr];c,flons
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on exports or imports, Undér this situation, equilibrium
is accomplished by exporting the surpluses and importing the‘
deficits in those sectors with external trade, and by
inventory changes in sectors with no external trade. In the
last case, inyestment allocations in the next period are
modified so that in the long run these sectors lurch towards
equilibrium; 1i1i) closed economy or no international trade.
Excess supply or demand affect inventories 1in all sectdrsg
invéntories‘are used in scarcity perlods to meet demand
réqUirements; inyestment allocation in the next period is
modified so as to drive the model towards equilibrium in
thevlong,ruh; there are no restrictions on Tmuorts, unless
the equilibrium balance of payments option is used
Simultaneously; 1i1) forced equilibrium, i.e., demand 1led
equ111br1um, in this case, f1na1 supp11es are adJusted S0

as to match tota] demands by sector.

- Besides, the system has to options In.
‘public finanée, i.e., a balanced public bhudget, in which
case government consumption in the next period is adjusted

“to the'availabi1ity of public funds; or an unhalanced public

budget, ) that deficits or superavits in the current acpouut

'might‘ occur.
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Flnally, there are two optlons wlth 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;P.'to the demographic subsystem, capital and labour
nayments'to‘the income - consumption dlstribution subsystemn,
total investment and government consumption to the essential
humanvneeds'Subsystem,and labour demands to the employment

subsystem.

c. Employment Subsystem

'This subsystem'receivesvlabour supplies_by

area of'residence and skill level from the demographic
- subsystem, and labour demands by area‘and‘skill 1evel.from
the economic eubsystem. The total number of unemployed in
beach category, the open unemployment rate,‘and average salary
are. then estimated. The last one 15 estimated by dividing
'total labour payments going to each category by the total
‘number of employed workers in that category Salarlee‘are,'
~ therefore, more a result than a policy 1nstrument in this

version of the model.
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d. Income Distribution- Consumption Subsystem

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 éection B of chapter III:for more detail and
matrix of coefficients). |
Once total income accruing fo each social group
is determined, fax rates are applied to obtain disposable
income forﬁeach 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
ecohomic one concerning total consumption and savings. Besides,
the following measures of income distribution are obtained:
Gini concentration indexes beforé and after taxes, percentage

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

and per capita income for each group.

e. 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 consﬁmptiohjand investment,
Méasures for the level of satisfaction of four neéds, conSidered
essential for a humanbeihg(hutrition, health;thousing, and(
education)‘(14),Tare estimatedvin this subsystem. An effort

is made to measure 1eve1$ of satisfaction (in terms of coverage
and quality) of the needs for each one of the social groups.
Besides indexes of power and bargainingrare obtained in the
subsystem. (See section E of chapteffﬂ]*fora’di$¢ussion of

this index).

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
.inhabitanté, and the number of persons per thsiciéﬁ,..in i
the services provision (curative) aspects. Thése'indicators

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

expenditures on health for each social group.

Education is evaluated through illiteracy,
" complete primary, and complete secondary rates. Besides,

'4the number of students per teacher in prlmary 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
ﬁercentage of houses with piped water, and électritity as
quality indicators. The number 6f square meters available
per ﬁerson is a function of housing stock, total investment
in housing, and cost per sQuare meter of housing. The
probortion of hduses}with piped water, and electricity are -

a 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.

4, Use of the Model

Colombia 2.000 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.\




Changes in final’demand cOmpenents on population,
income distribdtien; consumption, savings, and, in
turn, the 1mpact of changes in these variables on
flnal demand and the level of satlsfactlon of the

essential needs in the following perlod.

~National vs. international measures in meeting'the
essential human needs requirements of the social

~ groups of the society in a reasonable period of time.

}:'Theimainebjeetive of the model, is to evaluate the
'relatlve 1mpact of dlfferent policies or strategles a1m1ng
to affect welfare 1nd1cators., Although all parameters of
the model were estlmated w1th Colomblan 1nformat10n, ﬁoint»
’forecasts, such as populatlon size by year 2000, 'should be
taken as estlmates, subJect to error margln present in any o

forecast. .

* CONCLUDING NOTE.

‘Celombié.nyOOO.provides a theoretical and empirical

 :framerrk to anelyze policies'or strategies aimed to'imprOVe

ﬁelfare leVeis of'a11 groupsein the Colombian'society, through
- changes in~p0pu1ation,_employment, grthh} income'drstribution,
 énd levels of-satiSfaction of essentia1~human needs, within an
' 1ntegrated and con51stent framework, iﬁ'a’medium ere1ong

term horlzon (15)
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CHAPTER II
SETTING THE MODEL
COLOMBIA : CARACTERISTICS AND DYNAMICS

GEOGRAPHICAL FEATURES

Colombia is located in the extreme northwest of
Soﬁth America. The total land area'of the country is
1'138.914 square kilaometers. 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 PerG and Ecuador to the south.
Colombia haé large variations in topography with the Andes
mountains traversing tﬁe country in a south north direction.
Because of this topography, the cliﬁate also have extreme
variations ranging from tropical to perpetual cold with
sﬁow (1). The counfry can be divided into five natural

regions. (2)

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.

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

the Pacific Ocean and the west branch of the Andes. This
region, with 18%.of the_country's‘population is considered

a great forest resource.




"The Andean region (25% of the land areé) 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 plantatiohs and includes the fertile Cauca and
Magdaiena valleys where modern'agricﬁlture is predoﬁinat._
‘The three largest cities of the cbuntry (Bogoté,'Medellin,
Cali) are located in this region. Ih spite 6f the rugged
tefraih, a relatively good transportation network connects

the three cities.

The Orinoquian region (28% of the land area) is located
between the east. branch of the Andes and the Venezuela
- border. The SO-called "I,Ll1anos Orientales'" offer ideal

conditions for cattle raising. It is a sparsely populated

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

The.Amazonian région‘covers the rest of the country. It
‘consists maihly of Indian tribes, which speak their owﬁ
dialects and preserve their own cultures. Only 1% of the
country's popUlatioq lives in this large - (29% of the

country's territory) region.'




POLITICAL HISTORY"

Explored and settled by spaniards at the begining
of the sixtaenth century, the area remained a colony for
the following three centuries. 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
unfil 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;
ﬁlass membership, status differences and little social
ﬁobility. This structure has been gradually'changing due
maiﬁly 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




middle class is almost non-existent and therec 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; b) rapid and increasing migration from rural areas
since 1950; c) high rates of unemploYment and underemployment
in the last three decades./In the present century Colombia
experienced a significant increase in its rate of population
growth. Historical trends in pepulation can be divided into
four stages : a) stationary populatien‘until year 1825; b)
low fate of population growthvfrom 1825 to 1900; c) high and.
‘inCreasing rafe of population growth frqm 1900 to 1964, as
‘ mortélity &eclined; d) declining rate of”populafion 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'milliqn, 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




estimated to be 22.5 million people. (6).

Informafion from an advance sample of the 1973
census (7) and previous work done by Lopez (8) permits us to
roughly trace the behavibur of fertility rates in the last
40 yeafs. 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 aléo 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)




The country has experienced such high rural to
urban migration rates in the last 30 yéars 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 largeétcities

, 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 annualiréte of 4.8% for the period 1925-1974.
HbWever, C.N.P.lper capita experienced considetable variations

during the same period. Table 2.1 shows rates of growth of




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.fe]T
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 eommerce increased
ite 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 2losging their relative importance

in the economy.

The structural changes experienced by the Coloﬁbian
~economy in the present century have been "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 developmeﬁt

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




TABLE 2.1

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

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

Periqd

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

Miguel Urrutia. 50 Afios de Desarrollo Econdmico Colom-
biano. Ed. La Carreta, Bogotd, 1979. p. 16. Tabla 4.

Banco de ta-Repﬁb]ica;Cuentés Naciqhales de Colombia
1970-1978. ' ' '




1974, coffee amounted to one-third‘of total agricultural
production and generated about two-thirds 6f Coldﬁbia's
foreign exchange. Only in recent years other producté such

as cotton and tektiles, emera]ds; beef, sugar and bananas
have been exported, but their participation in total -

exports is still'émall and fairly unstable. In recent times,
drugs exports (mérihuana and cocaine) have becomé an

important source of foreign exchange in the country.

2. INCOME DISTRIBUTION

Even though the economy experiénced relatively
high rates of growth of G.N.P. in the last 50 yeafs, thé
distribution ol the benefits of growth has not‘bécnlsuCcessfuJ'
in providing acceptabie income levels for an important |
proportion of the Colombian population. These groups present
serious problems of malnutritidn;~infant mortality,killiteracy

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 40% of the population receiving

only 9% of total income, and the richest'ZO% of the population‘
: 'Y . .

receiving 60% of total income. However, the degree of




concentration increased during the period 1934-1951, then

decreased until the year 1964, and has rcmained 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
it was estimated that about 15% of the population had per capita
income - below US$ 50, 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 numbér of daily per capita calories
consumed by the Colombian population has remained fairly -
constant in the last 30_yéar§, since if was éstimated td be
2,278 calories in 1950 and 2,217 in 1975. However, for the

years 1975 it has been estimated that aproximately 30% of




TABLE 2.2,
GINI CONCENTRATION INDEXES ESTIMATED IN SEVERAL STUDIES.

COLOMBIA. 1953 - 1974

Study Year

Cepal 1953
Berry 1960
Taylor 1961
McLure 1964
Urrutia-Berry 1964
Cepal 1965 -

CEDE 1967-68 .54
(Presfam)

CEDE ' 1967 .75
(Empleo)

CEDE 1968 .70
(Empleo) :

DANE 1971 .44 .47 ' 37
DANE 1972 46 .48 .46

Coldatos 1974 .52 .51 .40
‘Selowsky ‘

SOURCE : Gustav Ranis. '"Distribucidén del Ingreso y Crecimien-
to en Colombia'", Desarrollo y Sociedad, Enero, 1980,
- Tables 1 and 2, pp. 82-83,86.




TABLE 2.3

EVOLUTION OF SOME WELFARE INDICATORS , COLOMBIA.

1951-1973

Indicator

Nutrition
Calories per capita per day

Urban

Rural?.

Total2”
Health
Female Life Expectancy at Birth3
Infant Mortality Rate4
Physicians per . 10000 inhabitants
Beds per 1000 inhabitants®

5

Education
I1literacy Rate

‘ Urban7
Rural/
Total8

Complete Primary Schooling Rate
Complete Secondary' Schooling Rate

9
10

Housing

Proportion of houses with electricity

Ur‘ban11
Rura]11
Totall?




Continuation Table 2.3

Indicator

Year

1951 1964

Proportion of houses with piped water

Urban13
Rura]13
Tota1l4

- - 72.9
- - 109
28.8 30.0 65.7

SOURCES :

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

Table A.18 of Appendix.

Table A.1 of Appendix.

Table A.19 of Appendix.

D.N.P. Plan de Integracién Nacional, Vol. II, Table 8. p. 392.

Idem, Table 9, p. 393
CEPAL, Proyecto sobre Estratificacion Social y Movilidad Social

en América Latina. Cuadros Basicos. Documento CEPAL/
DS/ Versién Preliminar/167. .

Table A.23 of Appendix.

Idem.

Idem.

Marcelo Selowsky. Who Benefits from Public Expenditures . World
Bank, 1979.

. Table A.22 of Appendix.

Selowsky, Op.Cit.
Table A.22 of Appendix.




Colombian families were below the minimun national standqrd

(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 iﬁproved
greatly in the present century. In fact, average life
expectancy at birth increased from an.estimate of 30.5 yéars
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 qualityvof the education received, since the I
government has been more concerned with the expansion of

the existing educational system than its quality.
HOUSING

Housing problems have been aggravated_in the‘last
three decades by rural to urban migration. In the yeér 1951
the estimated number of houses in the urban centers réquired
to meet the deficit was 111.345. This numbér 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 Centersvand the rural area.




Overall, Colombia in the présent century has

experienced from moderate to high rates of growth of its

national product, but the disfribution 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 satingction 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 1ocati0n;_and labour force
participation. The model treats endogenously for each périod
female life expectancy at birth, the overall total fertility
rate, the rural-urban migration rafe, and the female labour
force participation rate. The international migration rate
.is treated exogenously, and the male 1abouf force participation

rate ds a}fixed coefficient.

Mortality

Mortality is handled by endogenously C6mputing 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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(i) (FLE, ,) = a, + b ]n (YP ) +c, ~In (SALPE

t+] 2 t+1)’

- where
FLE = female life expectancy at birth,
YP = G.N.P. per capita (pesos of 1970),
SALPE = government health expenditures (pesos of 1970),
ay, by, c, = coeffitients, |
In = natural logarithm,-

time period (1).

The estimated eduatiOn is (2)

t+1)

(1.a) (FLE,,.) = 30.6627 + 12.4134%%1n (YP)+.7191 In (SALPE
e | (5.1287) (z 1936) o -(.8619)

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

(See table A-1'of-appendix fer data and'sources){
Then, a model life table 1s used to obtaln age spec1f1c
survival rates for females and males . Surv1va1 rates are obtained
by 11near 1nterpolat10n of the Value of female 11fe expectancy

‘(e ), given by equation (1. a), 1n the matrlx of surv1val rates

- of the model, so that:
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SM

Levr, 1= £ (FLE(,

1 - MLT), and
> o

= £ (FLE,, MLT),

t+1, k 1,

where
= female survival rate, age k.
= male survival rate, age k,
ey seeey 65+
~model life table.

The same set of survival rates is used for urban and

rural areas in the population projection. (3) (Sée table A.10

of appendix for estimated survival rates).

(4)

2. Female Labour Force Participation

The equation for the estimafion of the overall female-;

labour force participation is

In (LFPR(,q) = a4 - by 10 (YPINV,) - ¢4 Tn (FR, ;)

where

LFPR =female labour force participation rate,

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

"FR  =total fertility rate, so that

(LFPR;, 1) = EXP (In (LFPR,;) ).
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The estimated‘equation4is.

~1n (LFPR - 6,2368 - 05526 In. (1/YP )-.6389**1n (FRt 1)

) =
AL 0399) (.1265) T (-1035)

R® = .9970 D-W= 1.5602 Observations = 15

'(See Tables A-2 and A-3 of gppendiX.for;data and soufcés).

‘v3, Fertiiitz  |
'v  Ap’overailbfertility rate, definedaas ‘ |

.(FR)£‘= (Births) /'(Femaié Population)-1sg_:4é’ £ ;
is estlmated w1th the follow1ng equatlon ]

c1 1n (LFPR ) +d ln(MORIN )

(FRt+1) =a; ¢+ b 1n (ILLITt)
where

ILLIT = illiteracy rate,
MORIN infant‘mortality fatef

'The estimated equation is

(7.a) f (FRt+1) = -12.1617 + ( w*ln (ILLIT )-(g‘

*ln (MORIN )

R2 = .9996  _ D-W= 1.9355 : }Obsérvatioﬁs = 15

(See Tables A-4 and A-5 of thé appendix,for’déta and'sourceS).







