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ABSTRACT 

STRUCTURAL CHANGES IN COLOMBIAN EMPLOYMENT 

1951 - 1968 

Ricardo J. Candelo 

The Colombian economy has undergone a substantial 

change ii\ the structure of employment during the period 

1951 - 1968. The concern of this thesis is the apportion 

changes in employment which have occurred during this 

period to changes in a number of variables which could 

have important implications in the evaluation of alterna¬ 

tive policies. Changes in employment have been attributed 

to the following factors: changes in final domestic, 

intermediate, and export demand, import substitution and 

changes in technology. 

The years 1951 and 1968 can be taken as end points 

of a definite period in Colombian development. This 

period is characterized by (a) import substituting 

industrialization and the beginning of the production of 

capital goods; (b) the mechanization of agriculture; and 

(c) a sharp increase of employment in the service sector, . 

with very small gains in productivity. Since 1968, 
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Colombian development has been oriented by a new strategy 

which places greater emphasis on the promotion of exports, 

and by Colombian membership in the Andean Group. 

A methodology is developed in the thesis which 

incorporates several different methods used in previous 

studies on the subject. 

The main conclusions of this thesis are that 

(a) employment growth has been principally due to changes 

in final domestic demand. During the period 1951 - 1968 

intermediate and export demand had only limited effects; 

(b) changes in technology (especially in agriculture and 

manufacturing) had marked negative effects on employment 

growth; and (c) changes due to import substitution did not 

cause much growth in employment. 
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CHAPTER I 

INTRODUCTION 

The attainment of a certain level of material 

progress may proceed through several alternative routes, 

with a corresponding variety of evolving social and 

economic structures. One country may smoothly move from 

a predominantly quiet rural setting to a highly technical 

scenario through the development and sale of plentiful 

resources of high value in world markets; another nation 

may relive the hardest struggles of the European 

industrial revolution year after year, with agonizingly 

slow progress. 

In Colombia during the 1950's and 1960's, important 

changes occurred in the structure of employment, which is 

the focus of concern in this thesis. 

The purpose of the thesis is twofold: first, to 

derive a method of apportioning changes in employment 

into different sources of supply and demand change; 

second, to apply the method and describe the effects of 

changes in intermediate and final consumption demand, in 

exports, in import substitution, and in technology on 

employment in Colombia during the period 1951 - 1968. 
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This partitioning, despite its limitations, leads 

to an interpretation of past Colombian policies on em¬ 

ployment and related areas. We find, for example, that 

over the period in consideration Colombian Governments 

emphasized particular sources of employment, such as im¬ 

port substitution and heavy industry. The impact of these 

sources on employment expansion, however, was very 

slight. 

The method is shown to have some advantages over 

a few other, more conventional methods. Changes in em¬ 

ployment are apportioned to changes in a number of 

variables. The method is, therefore, useful for the 

evaluation of alternative economic policies to generate 

employment. Assume that a government wants to know the 

extent to which fiscal and/or monetary policies to favor 

some particular sources among the ones mentioned above 

will be effective in generating employment; a somewhat 

explicit answer can be found in this thesis. 

The second chapter examines former work on the 

problems of measuring the relationship between employment 

and other macro-economic variables. The third chapter 

consists of a presentation of the method which allows us 

to partition changes in employment into different cate¬ 

gories of supply and demand change. In the fourth chapter 

we discuss the data to be used and point out some of its 
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strengths and weaknesses. In the fifth chapter we present 

the results and in the sixth and last chapter we examine 

the results from the viewpoint of implications for policy¬ 

making in Colombia. 



CHAPTER II 

PREVIOUS STUDIES 

The literature concerned with sources of total 

employment changes is small. Chenery, Shishido and 

Watanabe partitioned changes in employment for the 

Japanese economy during the 1914 - 1954 period into two 

sources: changes in exports and imports and productivity.^* 

Changes in employment are explained by fitting a regression 

line in terms of exports and imports. If exports increase 

faster than imports, then positive changes in employment 

have taken place. No attention is paid to either the 

domestic final or intermediate demand as separate effects. 

These, as it turns out, are very important in the 

Colombian case. 

Galenson, by fitting a regression for 16 countries 

during the period, relates the average annual percentage 

increase in manufacturing output and the employment 

2 
created by the service sector. He concludes that the 

increase of productivity in the manufacturing sector is 

critical to the generation of new employment in the ser¬ 

vice sectors of developing economies. There is no atten¬ 

tion paid to the role of the agricultural sector in 

creating employment and neither is employment partitioned 
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into its sources. 

Colin Clark derives the demand for labor in each 

sector from the final demand for the sector product 

which, in turn, is partially derived from the distri¬ 

bution of income. He also “explains" changes in the 

proportion of the labor force engaged in different 

3 
occupations. Although he presents no systematic analysis, 

of those changes, his work is of interest because he 

distributes the labor force into different categories 

such as professional, managerial, sales workers, 

personal service, etc. 

To explain the net growth of employment in the 

service sector which has occurred in the United States, 

Fuchs compares the sector differentials in rates of 

4 
growth of employment and real output. He declares that 

the shift of employment to services could not easily be 

explained by differential rates of growth of output; 

rather, it could be associated more with differential 

rates of changes in output per man. There is no attention 

paid to the sources into which the aggregate demand can 

be partitioned in order to show the effect of those 

sources on the generation of new employment, in either the 

service sector or for the economy as a whole. 

An advantage of Fuch's work is that it considers 

other factors which can explain changes in employment, 
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such as changes in relative factor prices. 

Chenery, Shishido and Watanabe present an inter¬ 

industry model which expresses the total change in output 

in each sector as a function of four sources: 

(i) a change in the composition of domestic 

demand ; 

(ii) a change in the volume of exports; 

(iii) a change in the volume of imports; and 

(iv) changes in technology and organization. 

Changes in employment also depend on changes in 

these sources. This thesis pursues the idea of 

partitioning changes in output in the manner of Chenery 

and associates. However, the method used is somewhat 

different. Chenery, Shishido and Watanabe assume the 

observed deviations from proportionate total output 

growth to be the effects of deviations in the four sources 

mentioned. In this thesis changes from the observed data 

are broken down by using a difference equation which 

makes possible the expression of changes in employment 

directly as a function of the same four factors.5 

Lewis and Soligo, in analyzing the patterns of 

manufacturing growth for Pakistan, make use of an 

approach similar to that used in this thesis. They 

present a definition of changes in domestic output in 

which explicit attention is given to import substitution 



That source, as it turns out, is as a separate effect, 

very important in the Colombian case in its effects on 

employment. 



CHAPTER III 

STRUCTURE OF THE ANALYSIS 

The work mentioned in the last chapter has 

analyzed employment growth in relation to some variables 

relating to the structure of demand and supply. The main 

goal of this thesis is to introduce a new, coherent 

approach to the problem. Account is taken ideally of all 

sources to which changes in employment can be ascribed. 

Assume that each sector (there are 31 different 

sectors in the economy) produces only one good and there 

is a single production process in each sector. The 

quantity of each good produced bears a constant 

proportionality with the input of labor services. 

Formally, the analysis starts from a sectoral 

production function which can be expressed as follows: 

L . 
X. «     i = 1, 31 
i m. 

l 

where X^ = domestic production of sector i 

L. = units of labor of sector i 
i 

L. 
m. 
i 

productivity 

= —--  is the inverse of labor 
x. 
X 

(which is also a variable in the model. 

(1) 

In 

most cases, labor productivity increases through time, but 
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there are exceptions to this rule, as is shown below). 

In order to express employment as a function of 

domestic production and the inverse of labor productivity, 

from (1) we get, 

L = X . m 

= X * X 

Prom (2) we obtain 

A L 
- • *] 

This may be rewritten as 

A L 
r LI + A LI ? 

= l X ' + A' X -1 A X + xi A (L/X) 

= — A X + X A (L/X) 
X2 1 

where 

(2) 

(3) 

(4) 

(5) 

A L = 

A X = 

Changes in employment 

Changes in domestic production 

Employment (man-years) in the base period 

Employment in the later period 

Domestic production in the base period 

Domestic production in the later period 

We also note the following identity: 

Z Q (6) 
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Where : 

Z = total supply 

Q - total demand 

Total supply is equal to domestic production X 

plus imports, while total demand is equal to the sum of 

final domestic demand (household consumption, government 

expenditures, fixed investment and inventory accumulation) 

D, export demand E, and intermediate demand W. Sub¬ 

stituting these variables into (6), we get: 

X = D + W + E- M (7) 

It follows that: 

A X 

where A D 

A W 

AD + AW+AE-AM (8) 

changes in final domestic demand, 

changes in intermediate demand or the 

change of output of the producer sector i 

summed over all user sectors j, 

A E = change in exports 

AM « change in imports 

Expression (8), which is also an identity, can be 

written as follows: 

A X *UjA D + U;L A W + U1 A E + (U2~ U1 } Z2 (9) 
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where = the ratio of domestic output to total 

supply in the base period. 

U2 = the ratio of domestic output to total 

supply in the later period. 

Z2 = total supply of the later period. 

(U2 - ) = change in the proportion of total 

supply imported which is our 

measure of import substitution. 

Second, we substitute expression (9) into (5) and 

get : 

AL 

X. 
{ AD + AW + U AE + (U2 - U ) Z2 } 

•»>•[ il (10) 

The right-hand side of expression (10) can be de¬ 

composed into five elements, as follows: 

(a) ^2 (U AD) 

X2 

i.e., changes in employment as a function of changes in 

domestic demand if there has been no import-substitution 

and the labor-output ratio is held constant at the level 

prevailing at the later period; 

^2 (U1 AW), (b) 



12 

i.e., changes in employment as a function of changes in 

intermediate demand if there has been no import 

substitution and the labor-output ratio is held constant 

at the level prevailing at the later period, 

(c) ^2 (üx AE) , 

i.e., changes in employment as a function of changes in 

exports if there has been no import substitution and the 

labor -output ratio is held constant at the level prevail¬ 

ing at the later period. 

(d) The changes in employment that can be 

ascribed to import substitution are measured by the change 

in the proportion of supply imported holding total supply 

and the labor-output ratio constant at the level prevail¬ 

ing in the later period. It is given by 

X, 
<02 - V 2I2 

(e) And finally, given the domestic output for the 

base period, the change in employment that is ascribed to 

the change in labor-output ratio is given by 

(D1 + W! + E! “ A(L/X) = Xi A(L/X> 

The change in employment has been broken down into 

five parts which can be summarized as follows: 
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(a) Changes in domestic demand, in intermediate 

demand and in exports, when labor-output and 

total output-total supply ratios are held 

constant at the later period and the base 

period, respectively; 

(b) Import-substitution, when the total supply 

and the ratio of labor to output are held 

constant at the levels prevailing at the later 

period ; 

(c) Changes in technology (the reciprocal of 

productivity of labor) when domestic output 

of the base period is constant. 

These five parts can be expressed as follows: 

(AD + AW + 

(a) 

X 
1 

(11) 

(c) 



CHAPTER IV 

SOME CAVEATS IN THE METHOD, DATA 

AND DEFINITIONS 

In this section the attempt is made: (a) to set 

forth the strength and weaknesses of the method used; 

(b) to call attention to the limitations and the weak¬ 

nesses of data used and the caveats that should be ob¬ 

served in interpreting the results; and (c) to clarify 

some subjective concepts that have been used in the 

thesis . 

The method has the advantage of showing the change 

in the employment variable as related to changes in two 

other variables namely, changes in the structure of 

demand and changes in labor productivity. 

The method implies a degree of arbitrariness about 

the weighting of these two variables. We have chosen the 

ratio of labor to output at the levels prevailing in the 

later period to weight the change in structure of demand 

and the level of domestic production of the base period 

to weight the change in technology. Alternatively, one 

can weight the change in structure of demand with the 

ratio of labor to output at the levels prevailing in the 
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base period and the change in technology with the 

domestic production in the later period, as is explained 

in Appendix A. These two different alternatives were 

evaluated? calculations appear in Table I below. The 

results of the two calculations, for the overall economy, 

are shown in absolute numbers and percentages. 

This table shows that the percentage and absolute 

values of man-years attached to the different factors 

change significantly in each of the two alternatives. But 

the ranking is the same whether we weight the changes in 

consumption, intermediate demand, exports and import 

substitution by the 1951 labor-output ratio, and changes 

in technology by domestic output of 1968, or under the 

other alternative. 

The ranking among sources, according to contri¬ 

bution to the change in employment, is, in descending 

order: changes in final domestic demand, changes in inter¬ 

mediate demand, import substitution, changes in exports, 

and changes in technology (this last factor yields a 

negative contribution to total employment). 
• 

The method, however, does not pretend to be 

exhaustive in explaining all the factors that could imply 

changes in employment. These could be explained by 

consideration of other factors, such as relative factor 
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prices and the distribution of credit among industries. 

Up to this point we have not considered different 

kinds of labor, such as white collar and blue collar 

workers. The constraint here was not the method but 

rather the lack of data. The method is of limited value 

for explaining the causality of changes in the distribution 

of the labor force from one sector to another. Despite 

the limitations, the method could be used to look over 

the factors which could determine changes in employment 

over a period of time. 

In the analysis of employment in Colombia, I have 

chosen two years. The first was 1951, which I have 

referred to as the "base" year; the later data are for 

1968. The choice of these beginning and end years is not 

random. During the 50's: (a) Farm mechanization took 

place rapidly in Colombia due to rising prices of coffee- 

exports in the earlier years of the 50's and to governmental 

subsidies; (b) the manufacturing industry increased 

vigorously due to the increasing capacity to import raw 

materials and capital goods which was supported by the 

rising prices of coffee exports in the earlier years. The 

development of basic industries and those manufacturing 

simple equipment, including the expansion of steel making, 

the chemical industry, oil refining, vehicle assembly and 

so forth, have involved the process of import substituting 
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industrialization by use of import controls and other 

incentives; and (c) the service sector began to act as a 

"sponge” for absorbing labor released from agriculture 

and not absorbed by the industrial sector. 

In the late 60*3, manufacturing industry entered 

the stage of producing more complicated intermediate 

products, metal transforming industries, and the like; 

Colombia began negotiations with other Latin American 

countries for the formation of a common market, the 

Andean Group; the advent of manufacturing exports 

appeared as an important source of growth of manufactur¬ 

ing . 

1968 was also a year for which data was relatively 

more available and complete. 
% 

As regards the data that were used, a few 

remarks should be made. The values of production for 

1951 and 1968 agriculture, fishing and hunting, mining, 

construction, commerce, finance, transportation, com¬ 

munications, public utilities, personal and government 

services, were taken from Banco de la Republica's National 

Accounts. The sectors just mentioned (except mining) 

were classified into two groups: Agricultural and Service 

sectors. Mining was included in the industrial sector. 
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The Banco de la Republica's quantum index was 

extrapolated backwards to obtain the value of manufactur¬ 

ing production for 1951 (see Appendix C for a detailed 

account of the methodology that was used for obtaining the 

data) . The value of production in the industrial sector 

for 1968, and the values corresponding to its 20 sub¬ 

sectors, were taken from the 1968 input-output table pre¬ 

pared by the Departmento Nacional de Planeacion (D.N.P.) 

and the Departmento Administrative Nacional de Estadistica 

(DANE). 

Input-output tables for 1951 and 1968 were used 

to obtain intermediate demand (identified by the sum of 

a row in the context of an input-output matrix). These 

tables take into account only inputs produced domestically. 

The input-output data used for 1951 were obtained by 

means of adapting the table constructed by DANE for 1953, 

as no input-output table was available for 1951. For 

1968, the input-output table constructed by D.N.P.-DANE 

was used. 

Data on imports and exports for 1968 were obtained 

from DANE'S Anuario de Comercio Exterior, and for 1951 

from several sources which are mentioned in Appendix C. 

Data were classified according to whether they correspond 

to a final product, or an intermediate or capital input 
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into, each of the sectors defined in Appendix B. 

Data on employment were obtained from different 

sources, which are mentioned at the end of Appendix C. 

Agricultural employment includes blue and white collar 

workers, helpers, owners and renters; industrial employ¬ 

ment includes only paid white collar and blue collar 

workers; services employment include paid white collar 
O 

and blue collar workers. 

Final domestic demand figures for 1951 and 1968, 

shown in Table C-3, column a (Appendix C), were calculated 

by subtracting the intermediate demand and exports from 

total supply, which in turn was estimated adding up 

imports to the domestic production, industry by industry. 

Data at constant prices were taken (value of 

production for each sector was deflated by the corres¬ 

ponding price index) to avoid the bias that could come 

about by changes in relative prices. Changes in employ¬ 

ment could otherwise have been partially attributed to 

changes in prices instead of to change in real output. 

"Changes in technology," which appears in the 

heading of all tables, results from subtracting the in¬ 

verse of the average productivity of labor (the ratio of 

employment to output of each sector) in 1968 from that 
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prevailing in 1951. "Changes in Technology" should perhaps 

be called "changes in productivity" or "changes in the 

reciprocal of productivity of labor," which in general 

has a negative sign. That is obvious in an economy where 

labor productivity is increasing over time. 

Manufacturing products were classified into three 

groups: consumption, intermediate and investment or 

capital goods. Consumption goods include sectors 20, 21, 

22, 24, 28 of the classification which is given in 

Appendix B; intermediate goods include sectors 02, 03, 

23, 25, 26, 27, 29, 30, 31, 32, 33, 34; and investment or 

capital goods include sectors 35, 36, 37, 38, and 39. 



CHAPTER V 

EMPIRICAL RESULTS 

In this chapter we present some of the results of 

applying our methodological framework for studying the 

relationship between changes in employment and changes 

in the different components of supply and demand. Data 

refer to developments in Colombia during the period 1951 - 

1968. 

Table 2 shows how changes in intermediate and 

final domestic demand, in exports, in import substitution, 

and in technology affect employment. As an initial step, 

the method is applied to three sectors: agriculture, 

manufacturing, and services. An extension is also made 

to the whole economy. Some of the results are shown in 

Table 2; more disaggregated figures are presented in 

Appendix C, Table C-4. 

Table 3 depicts the relative importance of each 

source of employment changes in the different production 

sectors. If we•divide all the components of equation (11) 

by AL and multiply by 100, we get indices of percentage 

changes in employment attributable to each factor. For 

example, the first row of Table 3 shows that in the 
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agricultural sector, 91 percent of the total change in 

employment is attributed to the observed change in final 

domestic demand for the period, a decrease of 64 percent 

due to technological change and so forth* The sum of all 

the five effects explains 100 percent of the change in 

employment. 



CHAPTER VI 

ANALYSIS OF THE RESULTS 

This section attempts to examine employment 

changes in Colombia during the period 1951 - 1968, taking 

account mainly of the factors that were discussed above, 

and of the results that were shown in the last section. 

In the first place, changes in employment by 

sector, at the level of aggregation that is shown in 

Tables 2 and 3, are analyzed. The second part examines 

changes at a more disaggregated level, for example, 

changes by sub-groups within manufacturing. 

Consider first the fourth row of Table 2, which 

presents employment figures for the economy as a whole. 

Great differences among sources are observed; the ranking 

of sources is, in descending order, according to the 

change in employment, as follows: (a) In the positive 

direction, changes in final domestic demand (110 percent), 

changes in intermediate demand (35 percent), import 

substitution (9 percent), and changes in exports (5 per¬ 

cent) ; and (b) in the negative direction, changes in 

technology (59 percent). 
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Even at this level of aggregation, the result 

is striking. Changes in exports and import substitution 

accounted for only one-twentieth and one-eleventh, res- 

9 
pectively, of the total change in employment. 

Simple inspection of Tables 2 and 3 shows that 

the largest change in employment due to the growth of 

exports is associated with the agricultural sector, and 

the largest change in import substitution is associated 

with the manufacturing sector. 

For example, the amount of new employment 

attributable to agricultural exports is 124,642 man-years, 

and that attributable to manufacturing import substitution 

is 44,081, while the amount of new employment attributable 

to manufacturing exports is 4,181 and that attributable 

to agricultural import substitution is - 3,468 man-years. 

These figures demonstrate in a very dramatic way 

the importance of agricultural exports for expanding 

employment. 

On the other hand, the figures of Table 2 also 

demonstrate the importance of manufacturing import 

substitution for expanding employment during the period 

1951 - 1968. Economic policies were focused on import 

substitution and not largely on manufacturing exports. 
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However, some incentives to promote the so-called 

"minor exports” (exports other than coffee, bananas, 

petroleum and hides) were given by the Government during 

the early sixties. Some economists feel that a dramatic 

expansion in "minor exports” only occurred during the 

10 late sixties. 

During the period 1951 - 1968, changes in final 

domestic demand were the source of most of the expansion 

in employment. These changes account for a 110 percent 

increase in total employment when the labor-output ratio 

is assumed to remain at 1968 levels and no import 

substitution takes place. One can also observe in Table 2 

that changes due to this source in the agricultural, manu¬ 

facturing and service sectors show the same order of 

magnitude: changes in final domestic demand explain in¬ 

creases of 91, 84 and 121 percent, respectively, in 

sectorial employment over the entire period. 

The fact that changes in final domestic demand 

account for most of the change in employment could perhaps 

be explained by factors exogenous to the model, such as 

population and income growth. Colombia experienced an 

average rate of population growth of about 3.0 percent 

during the period 1951 - 1968; output growth is estimated 

at a rate of 5 percent per year during the same period. 
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On the other hand, the share of the population located in 

urban areas rose from 32 percent to about 44 percent. 

Another result is that changes in intermediate 

demand occupy the second place among the sources shown 

above, and account for 35 percent of the change in em¬ 

ployment. Inspection of Table 2 shows that in the agri¬ 

cultural and manufacturing sectors this factor contributed 

with 53 and 49 percent, respectively, of the changes in 

employment. 

Finally, the heading "changes in technology" of 

Table 2 shows negative signs in most of the sectors, and 

in the overall economy. This is not surprising in an 

economy where productivity is increasing over time. In 

the overall economy this source accounted for - 59 percent 

of changes in employment over the period 1951 - 1968. 

The effects of changes in technology in the 

agricultural sector are about the same as those in the 

manufacturing sector, accounting for - 64 and - 67 per¬ 

cent, respectively, of the changes in employment. Changes 

in technology have been less relevant in the service 

sector, where this factor accounts for only - 21 percent 

of employment changes. 
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A -- Agricultural Sector and 
 Changes in Employment 

Our purpose in this section is to give a partial 

explanation of the changes in agricultural employment 

according to sources which are presented in the first row 

of Table 2. Changes in employment due to changes in final 

domestic demand and in intermediate demand are substantial. 

These sources accounted for 91 and 53 percent, respective¬ 

ly, of the changes in agricultural employment over the 

entire period. 

Coffee exports brought about most of the change in 

employment in the export sector, although other agri¬ 

cultural exports (banana and cotton) were also important 

as sources of employment. The figures of Table 4 suggest 

that although export coffee participation was declining 

over the entire period, exports of coffee still accounted, 

for about three-fifths of the value of total exports in 

1968. 

Coffee is grown in a traditional manner in 

Colombia, and very few changes in the technology of culti¬ 

vation came about during the period from 1950 to 1968. 

This circumstance, and the fact that the volume of coffee 

exports increased, probably accounts for a substantial 

growth in employment through coffee exports. However, 
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employment in the coffee sector has been affected by two 

forces: (1) A constraint on coffee production and there¬ 

fore on the demand for labor (assuming that coffee 

production uses labor-intensive techniques) was imposed 

by the international coffee agreement quota system; and 

(2) The negative employment effects of the quota system 

have been reduced by the action of the National Federation 

of Coffee Growers, which pays a minimum support price for 

all the coffee that is brought to market.^ 

Two sources, import substitution and changes in 

productivity, worked to reduce total employment in Agri¬ 

culture over the entire period: First, the proportion of 

change in employment due to import substitution was - 1.0 

percent. Although this proportion is insignificant, the 

figure indicates that the amounts produced of commodities 

which were initially imported, such as wheat, fats and 

oils, cocoa and wool, were relatively small. Second, 

changes in productivity accounted for - 65 percent of the 

changes in employment. Thirsk has shown that the process 

of farm mechanization has been subsidized relatively to 

investment in other sectors of the economy through 

Government policies. One of his conclusions is that the 

subsidy to large farms produces a reduction in total labor 

demand caused by the relatively high capital intensity of 

mechanized agriculture. The subsidy has been given in 
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the form of a negative real interest rate charged on 

loans for the purchase of capital goods, by small tariffs 

on imported capital goods and by overvaluation of the 

exchange rate, resulting in a low price of capital goods 

relative to wages* Therefore, changes in employment due 

to changes in technology were negative partially because 

of this process of farm mechanization* 

Changes in final domestic demand were important be¬ 

cause in the first place, the demand-price elasticity for 

farm products was relatively high in Colombia during the 

13 
period under consideration ; secondly, the structure of 

income distribution (which appears to be highly skewed) was 

probably relevant* To the growth of demand must be added, 

for studying changes in employment, relevant changes in the 

composition of demand (brought about, for example, by 

changes in the pattern of income distribution). Berry, for 

example, asserts that income distribution appears to have 

worsened during recent years; this may have had a favorable 

impact on the demand for labor-intensive agricultural 

, ^ 14 products * 

As regards changes in intermediate demand, they 

accounted for a large amount of the shift* Rural migration 

to the cities, which was substantial over the entire 

period, could help explain changes in intermediate demand, 

as the process of urbanization produces a shift 



35 

in consumption from unprocessed to processed foods. A 

pound of beans, for instance, which in 1951 could only 

be bought in paper bags, could be bought in 1968 by the 

urban or migrant consumer ground and in cans. 

B -- Industrial Sector and 
 Changes in Employment 

Our purpose in this section is to analyze employ¬ 

ment expansion in the Colombian industry during the period 

1951 - 1968. 

The sources of changes in employment behave 

differently in different industrial sub-groups, as is 

shown in Tables 5 and 6, where we have aggregated from 

twenty-two industries to the three groups producing 

consumer, intermediate and investment and related goods. 

Changes in employment, due to changes in final 

domestic demand, were substantially large only in con¬ 

sumption goods. This source accounted for 242 percent 

of the changes in consumption goods-employment over the 

entire period. The changes that occurred in final 

domestic demand were brought about, in an important 

proportion, by a shift from the consumption of unprocessed 

to the consumption of processed foods, which occurred 

partly as a result of the growth of population and income 

per-capita, and also because of the rural migration to 
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cities. 

Intermediate demand as a source of changes in em¬ 

ployment was only important in intermediate-goods pro¬ 

duction. In this group of industry, intermediate demand 

accounted for 70 percent of the changes in employment 

over the period in consideration. This source was the 

most important among all the sources of changes in em¬ 

ployment in the intermediate-goods sector. Most of the 

intermediate goods had a higher percentage of employment 

changes explained by intermediate demand than was true 

for the total of all manufacturing industries. However, 

the difference between changes in intermediate demand and 

changes in final domestic demand was slight. The latter 

accounted for 67 percent of the sectoral changes in em¬ 

ployment . 

Changes in intermediate demand probably occurred as 

a by-product of the process of industrialization which 

took place during the fifties and sixties. The network 

of interactions among industries became more complicated, 

as is shown by the growing complexity of input-output 

4- • 
15 

matrices. 

Column 5 of Table 6 shows that changes in exports 

were not so important for explaining changes in employment. 

This source accounted, in the consumption goods, 
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intermediate and investment and related goods sectors, 

for 14, 3 and .3 percent of changes in employment, 

respectively* These results are partly explained by the 

fact that during most of the period from 1951 to 1968 

the Colombian Governments pursued policies of import 

16 substitution rather than of export-promotion. This may 

be contrasted with the outcome in other countries, such 

as Korea, Taiwan and Japan, which chose different 

development approaches. Since 1960, for example, Korea 

has experienced successful development partly due to its 

17 
"outward-looking," export-oriented strategy. 

From 1914 onward, Japan progressively adopted the 

trade pattern of advanced countries, exporting manu- 

18 
factured goods, and importing raw materials. 

Since 1951, Taiwan has oriented its policies 

toward the promotion of labor-intensive, sophisticated 

4- 
19 

exports. 

As we mentioned before, some incentives to manu¬ 

facturing exports were given by the Colombian Governments 

during the early sixties. But the fixed-exchange-rate 

system that prevailed during the period in consideration 

yielded as a result a chronic overvaluation of the 

20 
domestic currency, and exports were thus discouraged. 
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The labor-output ratios used to estimate the 

figures of Table 5 suggest that export items were using 

relatively capital-intensive-techniques. Comparative 

advantage, however, is likely to be in labor-intensive 

goods, since labor is a more abundant factor in Colombia 

vis-a-vis other countries. The exportation of labor- 

intensive goods has already been advocated by a number of 

21 authors. Some recent literature advocates the expor¬ 

tation of labor-intensive handicrafts, in which Colombia 

22 
has shown a great comparative advantage. 

The fifth column of Tables 5 and 6 shows the 

results in employment expansion due to import substitution 

by groups of industries. Striking differences in behavior 

of the consumption, intermediate and investment and re¬ 

lated goods sectors are evident here. Import substitution 

accounted for 29, 43, and 83 percent, respectively, of 

employment expansion in these sectors. The contribution 

of import substitution was particularly large (occupying 

the first place, in descending order, of all the factors) 

in investment and related goods. The large proportion of 

employment growth attributed to import substitution was 

due primarily to the production of transport machinery 

(117 percent), which is labor-intensive. 

Import substitution occupied the same place in the 
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ranking (the third place, in descending order), for both 

consumption goods and intermediate goods. Import 

substitution in intermediate goods occurred principally 

in textiles (37 percent), lumber (86 percent), leather 

(55 percent), petroleum refining (138 percent) and steel 

manufacturing (118 percent). (See Appendix C, Table 

C-4) 

Governments of Colombia during this period used to 

promote industrialization, not just by taking protection¬ 

ist measures but by assuming direct investment in infra¬ 

structure. For instance, during the early 1950*3 

government initiative was responsible for the installation 

of basic industries such as steel manufacturing and petro¬ 

chemical plants. As far as the creation of employment is 

concerned, the policy was a failure. The petrochemical 

industry, for instance, has one of the highest capital- 

labor ratios and, by comparison, other industries are 

substantially behind as one can observe from the following 

table 
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TABLE 7 

23 CAPITAL-LABOR RATIOS FOR DIFFERENT-SECTORS 

Sectors Capital/Labor Ratio 

Petrochemical 39.0 

Clothing 1.9 

Shoes 0.7 

Wood manufacturing 2.3 

Textiles 3.0 

Glass products 1.7 

Metal industry 2.4 

Furthermore, it has been shown that the employment created 

(by 1969) by petrochemical industries was less than 10 

percent of total employment in the industrial sector. An 

amount of 100 million dollars invested in a petrochemical 

plant was expected to create 2,500 jobs, while the same 

dollar amount invested in labor-intensive industry would 

24 
have created 50,000 jobs. 

In the later years of the period covered in this 

study, the figures suggest that changes in employment due 

to import substitution were more important in "heavy” 
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industries and intermediate goods than in consumption- 

goods industries. This is because Colombia had already 

gone through a phase of import substitution in consumption 

25 
good industries during the 1950's. 

Policies by 1950 were highly protectionist of con¬ 

sumption goods. The level of tariffs was relatively 

high, and it increased with the degree of elaboration 

of each good: a high protection for the production of 

simple consumer goods, lower for intermediate goods and 

26 still lower for capital goods. ECLA attributed the 

rapid growth of consumer-goods industries partly to a 

27 
preferential tariff policy. The National Association 

of Industrialists observed that "It should be pointed out 

that this stage (the 1950's) was marked by an industrial¬ 

ization strongly dependent on imported inputs, a 

characteristic which our industry has not yet completely 

- „ 28 escaped. " 

Not only the tariffs and quantitative restrictions 

were important for the expansion of employment through 

import substitution, but also the tightness of foreign 

exchange. This, in turn, was a consequence of rapid in- 

29 
flation under a fixed-exchange-rate system. 

Import substitution, therefore, was often under¬ 

taken with the purpose of solving Balance of Payments 
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problems rather than for the goal of implementing a 

long-term development strategy. 

These results on the proportion of employment ex¬ 

pansion due to import substitution, however, require 

some qualifications and caveats. In what follows we will 

try to show some of the objections and criticisms to 

measurements of import substitution. We also discuss 

some characteristics of the methodology which may have 

biased our results. 

The equation used here to compute changes in em¬ 

ployment due to import substitution can be expressed as 

follows : 

A L (b) = S . (U2 - z2 

X2 

which appears as one of the summands in equation (11), 

Chapter III of this thesis. 

Eysenbach points out that Lewis and Soligo's 

statistical method overestimates the relative importance 

of import substitution in the more rapidly-growing 

industries, such as intermediate and capital-goods 

. , . . 30 industries. 

The difference between the Lewis-Soligo and 

Eysenbach measures is that the former uses (U2 - U^) Z2 
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as a factor while the latter uses (U^ - U^) Z^. How¬ 

ever, there is no way of saying which approach is more 

"correct," since the partitioning of output according to 

31 source is in large part an arbitrary one. 

In Table 8 below are shown the estimates obtained 

by means of the two different formulas. Lewis-Soligo's 

estimate is obviously greater in varying degrees than 

Eysenbach's estimate. 

TABLE 8 

CHANGES IN EMPLOYMENT (1951 - 1968) DUE TO 

IMPORT SUBSTITUTION ACCORDING TO LEWIS-SOLIGO 

AND EYSENBACH FORMULAS 

Sectors 
Lewis-Soligo 

(i) 
Eysenbach 

(2) 
(1) 
(2) 

I Consumption Goods 4,335 2,143 2.02 

II Intermediate Goods 31,844 10,596 3.01 

III Investment and 36,960 10,348 3.57 
related goods 

Source: Tables 5, C-3, C-4, C-.5, C-6. 

(1) Figures in this column were found by evaluating 

ALbl = S (U - U ) Z 
X2 

(2) F.igures in this column were found by evaluating 

V Z 
1 

ALb2 
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Finally, Morley and Smith criticize the approaches used 

by Chenery and others (among them Lewis-Soligo and 

% 32 
Eysenbach) for measuring import substitution. They 

attempt to correct the bias that they attribute to the 

other authors' measurements by including in their calcu¬ 

lations the intermediate demands generated by import 

substitution. No previous definition of import 

substitution recognizes that "an import ultimately substi¬ 

tutes for or supplements the output of many domestic 

sectors."3^ Their critique is valid in the sense that 

the change in domestic production directly attributable 

to the production of a good that was previously imported 

understates its total contribution to domestic output, 

because it does not take into account the indirect demand 

effects and linkages. Consequently, they provide a way 

to measure these effects by means of input-output analysis. 

Their formula for import substitution is: 

isi - i<Mi /zi )i ■ <Mi /zi >2-1 zi > 2 

where the subscripts 1 and 2 refer to the base and later 

period, respectively, and 

* -1 
* [I - A] . The foregoing is a measure 

of direct and indirect requirements of imports. 

If an import is to be substituted without 

induced rises in imported inputs or reductions 
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in the supplies available for final 

demand in other sectors, production 

must increase not only in the industry 

finally processing the substituted 

commodity, but also in related industries 

which supply it with intermediate goods. 

Therefore, a true assessment has to con¬ 

sider such "implicit” imports. The best 

way to do it is by using a domestic 

input-output table. 

* * 
Z. « X. + M. . The total supply of 
ill 

sector i, which is equal to the gross 

production of sector i plus the redefined 

imports of the same sector. 

The Table 9 below shows calculations of changes in 

employment to give some idea of the bias generated by 

Lewis-Soligo and Eysenbach's estimations. 
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TABLE 9 

CHANGES IN EMPLOYMENT DUE TO IMPORT SUBSTITUTION 

IN COLOMBIA 1951 - 1968 

Lewis- 
Soligo 
(1) 

Eysenbach 

(2) 

Morley- 
Smith 
(3) 

(3) 
(1) 

(3) 
(2) 

(a) Consumption 
goods 4,335 2,143 6,602 1.39 2.83 

(b) Intermediate 
goods 31,884 10,596 42,416 1.33 4.00 

(c) Investment 
and related 
goods 36,960 10,348 37,438 1.01 3.62 

Source: Tables 8, C-7 and C-8 

Morley-Smith1 s formulation also leads to the con¬ 

clusion that the impact of import substitution on employ¬ 

ment is different in the different sectors. It shows 

that this source is much more important, for example, in 

consumption goods than in investment and related goods. 

Finally, as regards the impact on employment of 

changes in technology, a different pattern of behavior is 

observed in the various industrial groups, with 

technology making, apparently, its greatest impact in 

consumption-goods industries. 



49 

Whether changes in productivity originated in 

technological progress or in the substitution of capital 

for labor during the period of analysis, the results 

indicate that changes in technology were introduced more 

rapidly in factories producing consumption goods, where 

the change in employment originating in this source was 

-273 percent of the total as compared with intermediate 

and capital goods, whose corresponding percentages were 

-83 percent and -18 percent, respectively. This could 

have resulted both from the allocation of the capital 

goods imported (mainly for consumption-goods industries) 

and from changes in the labor-output ratio during the 

period of analysis. High effective protection for con¬ 

sumer goods, together with the incentives for the import 

of intermediate and capital goods (an overvalued exchange 

rate and minimal tariffs) led to the incorporation of 

capital-intensive processes in the consumer goods in¬ 

dustries. This can explain the more pronounced reductions 

in employment, relative to intermediate and capital goods 

sectors. Incidentally, it is interesting to note that 

import substitution was most important in the capital goods 

sector, where the effect of productivity change on employ¬ 

ment was minimal. The opposite is true for consumption- 

goods industries 
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C -- The Service Sector and 
 Changes in Employment 

The role of the service sector in the process of 

development has been defined differently under varying 

conditions. Clearly, Colin Clarke argument that 

As time goes on and communities become 
more economically advanced, the numbers 
engaged in agriculture tend to decline ^ 
relative to numbers engaged in services 

describes a natural sequence in the development process, 

which takes a long time and requires massive capital 

formation. Fuchs has also maintained that the United 

States is pioneering in a new stage of economic develop¬ 

ment because 

All of the net growth of employment in 
the United States in the post-war period 
has occurred in the service sector. . . 
now (the service sector) accounts for 
more than half of total employment and ^ 
more than half of gross national product. 

Galenson similarly related high levels of employ¬ 

ment in the service sector with high industry productivity. 

The above observation is not clearly corroborated in the 

case of a L.D.C. like Colombia, whose structure of employ¬ 

ment and changes in the participation in total employment 

are quite different from those of the United States. 

. Colombia, nevertheless, has shown a tendency to 

increase employment in the service sector during the period 
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of analysis as did other developing countries during 

their corresponding periods. The service sector acted as 

a "sponge" for absorbing labor released from agriculture 

and not absorbed by the industrial sector. However, the 

service sector could not absorb all of the urban labor 

surplus. Slighton, for instance, has estimated that 

urban unemployment and underemployment in Bogota, was 

around 25 percent of the labor force during the late 

1960's.36 

Changes in domestic demand accounted for a sub¬ 

stantial change in employment. This is evident, without 

considering other factors. The variation across in¬ 

dustries is considerable; changes in utilities such as 

electricity and water accounted for 283 percent of changes 

in employment in the service sector. This could be ex¬ 

pected in a period of rapid urbanization such as the one 

covered by the present analysis. Similarly, changes in 

the domestic demand for transportation in the absence of 

technological progress would have increased employment by 

178 percent. Commerce, finance and Government services 

lagged behind public utilities and transportation, in the 

sense that change in domestic demand in the former group 

of industries produced less rapid changes in employment than 

in the latter group. Commerce, finance and Government 

show smaller changes because demand in these sectors may 
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have a direct relationship with the distribution of 

income. The more broadly income is distributed, the more 

demand in these sectors will increase. The distribution 

of income, however, does not appear to have improved 

37 during the period in consideration. At any rate, the 

greater increase in demand in the utilities industries 

may be partly attributable to the government subsidies 

which maintained artificially low utility prices relative 

to other sectors. 

As regards changes in technology, public utilities, 

transportation and personal services show larger changes 

3 8 in the labor-output ratio than total services. No broad 

generalizations can be made as regards changes in this 

sector because the technology used by each industry in 

the sector (and even within an industry) is different, 

as one can observe in Table C-5 of Appendix C, where the 

range of labor-output ratios is shown for the different 

sectors. Labor-output ratios run in 1968 from 17 man-year 

per million pesos of output in the finance industry, to 

264 man-year per million pesos of output in the personal 

services industry. 

Summarizing, the agriculture, industry and services 

sectors have shown similar behavior in relation to changes 

in final domestic demand, which accounted for a 
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substantial change in employment; agriculture and manu¬ 

facturing have shown rapid changes in productivity. In 

the process of development, agriculture and manufacturing 

lagged behind in absorbing more labor. Consequently, the 

services sector has served as a "sponge" during the period 

of analysis. At least, within the service sector, it 

seems that commerce and the government have not shown 

substantial change in technology, which would suggest 

that they were the subsectors which succeeded in soaking 

up the most people within the sector. Commerce is expect¬ 

ed to "absorb many people when more productive employment 

39 opportunities are not forthcoming," and the government 

services have to absorb many people when the government 

receives much pressure from people who are unemployed. 
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CHAPTER VI 

CONCLUSIONS 

In this thesis the attempt has been made to intro¬ 

duce a method for identifying and evaluating the various 

causes of changes in employment. 

An attempt has also been made to examine changes 

in actual employment as a function of several sources, 

in the light of empirical evidence by sectors and by sub¬ 

groups within the different sectors in Colombia during 

the period 1951 - 1968. 

Finally, the advantages and limitations of the 

method have been shown as well as the limitations of data 

used, and some caveats in interpreting the results that 

were obtained. 

The main conclusions of the work are, summarily, 

as follows: 

(i) The principal source of changes in employment 

was change in domestic demand; this applies to all sectors 

of the economy, except to industries producing primarily 

intermediate goods. 
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(ii) Changes in exports and import substitution 

accounted only for one-twentieth and one-eleventh of 

the entire change in total employment, respectively* 

The largest change in export-induced employment was 

associated with the agricultural sector, while the 

largest change in import-substitution induced employment 

was associated with the manufacturing sector. 

(iii) Changes in technology worked, as one would 

expect, in the direction of decreasing employment. The 

impact of technological change is significant in the 

agricultural and manufacturing sectors; it is of less 

relevance in the service sector. 

(iv) Intermediate demand was also important as a 

source of change in employment. This source accounts for 

less than changes in final domestic demand, and for 

little less than changes related to exports and import 

substitution. This would suggest that intersectoral 

relationships were important over the entire period. 

(v) The relative effects of different sources of 

change in employment differ greatly among industries. 

Changes in domestic demand, for instance, in industries 

producing intermediate and capital goods accounted for 67 

and 29.7 percent of change in employment, respectively, 

which were substantial but relatively low in relation to 



57 

industries producing consumption goods; and changes in 

technology were introduced more rapidly in consumption 

goods industries, where the resultant change in employment 

is -277 percent, while in factories producing intermediate 

and capital goods the corresponding percentages were -83 

and -18, respectively. Moreover, import substitution was 

most important in the capital goods sector which also 

had the smallest effect of technology change on employment 

The opposite is true for consumption goods industries. 

Change in intermediate demand as a source of changes in 

employment was only important in intermediate-goods pro¬ 

duction. Changes in exports were important for explaining 

changes in employment in the consumption-goods industries, 

while the contribution of import substitution was sub¬ 

stantially large in investment and related goods. 

It would be risky to assert that the employment 

patterns in Colombia up to 1968 were different from social 

"optimum," even though government policies did introduce 

substantial distortions in the market mechanism. In the 

presence of substantial unemployment today the question 

arises whether government's approach to the problem should 

be radically different in the future from that which has 

been observed for the period from 1950 to 1968. More 

recent government policies have apparently attached great 

importance to the goal of increasing output at a fast rate 
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with a somewhat open disregard of changes in the employ- 

40 ment patterns. 

There is a short-run direct relationship between 

41 
employment and output. In the long-run, however, out¬ 

put and employment can both grow at a relatively fast rate 

in spite of a progressive substitution of capital 

intensive for labor intensive techniques, as has been 

4 2 shown by the International Labor Office. This might 

perhaps be achieved in Colombia through the implementation 

of somewhat more "liberal” policies than was the case 

during the period of reference. 
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APPENDIX A 

The purpose of this Appendix is to show that the 

change in employment can be accounted for in two slightly 

different ways (different weights are given to the later 

and base periods); the proof is based on the use of 

difference equations. 

Let us start with equation (4) of page 9 

[L + A LI 
A L » L ——x-l (A x) + Xx A(L/X)43 (1) 

where the labor-output ratio of the second or later period 

is weighted by the changes in output (or the changes in 

domestic demand, in intermediate demand, in exports and in 

import substitution as in equation (9) of page 10 in the 

text). Domestic output of the base period is weighted by 

the change in technology (or the change in the labor-output 

ratios of the two periods). 

Define A X + A X) and A(L/X) 
|~ L1 + A L 

X1 + A X 

and substitute into (1) to get 
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r L1 + A L~kxi + A X) - [" L1 + A L 1 (X ) + (X ) LX1+AX
J L

X1+AX
J 

[ L1 + A L - 1 (1) ' 
L x1 + A x x1

J 

L + A L - [ 
L1 + A L] (X ) +[~

L
 1 + A L~j (X ) 

1 Xx + A X
J 1 X + A XJ i 

- (x1) (1) " 

L1 + A L - Lx 

A L 

Let us deal now with the following equation, which uses a 

different weighting in relation to equation (1): 

A L = ^1 (A X) + X A(L/X) (2) 
X1 

Here the labor-output ratio of the base period is weighted 

by the changes in output, and the domestic output of the 

later period is now weighted by the change in technology. 

Define also A X and A(L/X) as above and substitute into 

(2) to get: 

A L 
X, 

+ X) :i] 
+ X. fLl + A L 

LX1 + A X 

^l“| (2)' 
X J 
1 

+ A X) L, + X f L1 + A L1 -X, 
1 ^ L + i xJ z 
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Since + A X and + A L = 

Substituting into (2)", we gets 

= A L 

It is thus shown that there are two ways of explaining 

A L, the total change in employment. 

The results of using equations (1) and (2) for the 

overall economy are shown on page 16. 
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SECTOR CLASSIFICATION 

Commodities and services were classified as follows 

I Agricultural sector 

01 Agriculture 

02 Forestry, hunting and fishing 

Manufacturing or Industrial sector 

03 Mining and quarring 

20 Foods 

21 Beverages 

22 Tobacco 

23 Textiles 

24 Clothing and footwear 

25 Lumber 

26 Furniture 

27 Paper 

28 Printing 

29 Leather 

30 Rubber 

31 Chemicals and pharmaceuticals 

32 Petroleum-refineries 

33 Non-metallic minerals 
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34 Iron and steel and products 

35 Metallic products 

36 Non-electrical machinery 

37 Electrical machinery 

38 Transportation equipment (incl. repairs) 

39 Others 

III Service sector 

40 Construction 

41 Commerce 

42 Finance 

43 Transportation 

44 Communication 

45 Public Utilities 

46 Personal services 

47 Government services 

It must be kept in mind that this definition of sectors is 

entirely arbitrary. The results in Table 2, by sectors 

were carried out with the above classification: I for the 

agricultural sector , II for the industrial sector, and III 

for the service sector. 

Manufacturing products were classified into three groups: 

I. Consumption goods: This group includes sub¬ 

sectors classified above with the numbers 
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I 20, 21, 22, 24, and 28. 

II Intermediate goods: This group includes 

sub-sectors 02, 03, 23, 25, 26, 27, 29, 30, 

31, 32, 33, and 34. 

Ill Investment and related goods: This group 

includes sub-sectors 35, 36, 37, 38, and 39. 



APPENDIX C 

ESTIMATES OF OUTPUT, INTERMEDIATE DEMAND, 

EXPORTS, IMPORTS, FINAL DOMESTIC DEMAND 

AND EMPLOYMENT 

I. Output Estimates 

For obtaining estimates of output corresponding to 

the base year (1951), the quantum index that appears in the 

Banco de la Republica's National Accounts, which dates 

from 1950, was taken at 1951 (Base year = 1958) for the 

44 agricultural and services sectors. The 1951 values of 

the indexes were then multiplied by the values of pro- 

45 duction for 1958. 

The value of gross production in the industrial 

sector for 1951 and the values corresponding to its 20 sub¬ 

sectors (two digit levels) were also estimated, as figures 

for this year were not available. The Banco de la 

Republica's quantum index was taken for 15 industries 

46 (base-year; 1958) . On the other hand, DANE began con- 

47 
ducting annual surveys of manufacturing in 1957. To 

obtain figures at constant prices for 1951, data on output 

in the manufacturing sector and its 20 sub-sectors for 1958 



66 

48 were taken from DANE. In order to render comparable the 

Banco de la Republica's and DANE'S breakdowns, the same 

index was applied to related industries. Thus, the index 

was assumed to be the same for lumber and the furniture 

industry; the index for metallic products was taken to be 

the same as for non-electrical machinery, transportation 

equipment and others. The values of 1958 production for 

the 20 industries were then extrapolated to 1951 using the 

Banco de la Republica's quantum index. 

The value of gross production in the industrial 

sector for 1968 and the values corresponding to its 20 sub- 

49 
sectors were taken from DANE. These values at current 

prices were deflated by using the wholesale price index 

50 
after changing the base-year from 1952 to 1958. 

The estimates of production in manufacturing are 

subject to two limitations: First, output of very small 

establishments (less than 5 workers and less than 24,000 

pesos of 1958) was omitted. Second, data were aggregated 

to the two-digit industry level, with the difficulties 

that are usually associated with such an aggregation. 

The value of domestic output appears on Table C-3 

of this Appendix under the heading, "Domestic Production," 

for 1951 and 1968 
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II. Intermediate Demand Estimates 

Intermediate demand for manufactured goods in 1951 

was estimated by assuming that the input-output coefficients 

were the same in 1951 as in 1953, as an input-output table 

51 
for 1951 was not available. The coefficients were 

multiplied by the corresponding estimated values of pro¬ 

duction of constant prices (base year: 1958) for 1951. 

The results appear in Table C-l of this Appendix. 

Intermediate demand for agriculture (including 

cattle raising), hunting, fishing and mining was also es¬ 

timated by assuming that the technical coefficients of the 

D.N.P. 1968 matrix held for 1951. However, the entry of 

chemicals (31) as a producer and agriculture (01) as a 

user was adjusted. As fertilizers were used extensively 

in 1951 in only some of the major crops, namely bananas, 

cotton and rise, the coefficient of chemicals in the agri¬ 

cultural sector was multiplied by the proportion of 

bananas, cotton and rice in the total value of production 

of the major crops (the ones mentioned above plus coffee, 

plaintains, wheat and tobacco). The value of this pro- 

52 
portion was taken from Atkinson. 

Intermediate demand for 1968 was obtained by using 

D.N.P.' s input-output matrix for 1968 (55 sectors). For 

the purpose of this thesis, the matrix was aggregated at 
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the level of the above mentioned 1951 input-output table 

(23 sectors). The lumber, furniture, chemicals, petroleum 

and derivatives, non-metallic products, iron and steel, 

electrical machinery and transportation equipment sub¬ 

sectors were aggregated at the two-digit level. To obtain 

intermediate demand at constant prices for 1968, the input- 

output coefficients were multiplied by the corresponding 

vector of domestic production. The matrix obtained appears 

in Table C-2 of this Appendix. 

To obtain the figures which appear in Table C-3 

under the heading, "Intermediate Demand," output of the 

producer sector i was summed over all user sectors j. 

That is, all figures of each row of Tables C-l and C-2 were 

summed. 

The reason for using different input-output tables 

for the base and later years is that we wish to take into 

account the technological changes which occurred during 

the 1951 - 1968 period, even though some of the effects of 

technological change are recorded in part (c) of Equation 

11 (page 13 ). The use of only one input-output table 

would be valid in the analysis of a relatively short period 

of time (say, the use of 1974 input-output data for 

analyzing changes during the period from 1968 to 1974). 
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III. Export Estimates 

Data on the value of exports for the agricultural 

and manufacturing sectors corresponding to the base year 

(1951) were taken from Teigeiro and Elson with the ex- 

5 3 ception of coffee exports. The values given, using f.o,b. 

prices and expressed in current dollars, are discriminated 

for the following products: coffee, petroleum, bananas, 

tobacco, food-oils, textiles, cement, pharmaceutical 

products, minerals and others). In order to get data in 

Colombian pesos for 1951, the exchange rate of $2.50 per 

54 dollar was used. Then, to obtain data at constant 

prices (base-year: 1958), the figures at current prices 

55 
were adjusted by the wholesale price index. Finally, 

the different products and their corresponding values were 

distributed among the 23 sub-sectors of the classification 

that appears in Appendix B. 

Data on exports at current prices for 1968 were 

taken from DANE.^^ To obtain the value of exports at 

constant prices (base-year: 1958), current values were 

57 
deflated by the wholesale price index. Figures were 

assigned to the sub-sectors (23) of the classification by 

using the correspondence of uniform international classi¬ 

fication (CUCI) and standard international trade classi¬ 

fication (SITC). 
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Data on exports for 1951 and 1968 appear in 

Appendix C, Table C-3. 

IV. Import Estimates 

To obtain the value of 1951 imports for the agri¬ 

cultural and manufacturing sectors, Sheahan's data were 

5 8 
used. Data at a very aggregated level (consumer goods, 

fuels, construction materials, raw and intermediate 

materials and capital goods) were provided in current 

dollars and as an average of three years (1951 - 1953). 

In order to get data at current prices for 1951, dollar 

values were multiplied by the exchange rate of the 

corresponding year. Data at current prices were adjusted 

by the Banco de la Republica's wholesale price index to 

get import values at constant prices (Base-year: 1958) 

59 for 1951. To allocate the figures thus obtained into 

the 23 sectors information from several sources was used. 

To estimate the value of imports for the agricultural 

60 sector, data were taken from CEPAL. For the allocation 

of consumer goods and raw materials imports into the 

corresponding sub-sectors, the shares of these in the 

value of imports for 1953 were taken from the Banco de la 

61 Republica. On the other hand, capital goods imports 

were ascribed to their corresponding sub-sector by using 

6 2 
Sheahan's and Thirsk's data. The figure for transpor- 

6 3 
tation equipment was adjusted by using Thirsk's data. 
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6 4 Data on imports for 1968 were taken from DANE. 

Import data for this year were given by DANE in Colombian 

pesos and c.i.f. prices. To deflate these, the Banco de 

la Republica's wholesale price index was used.^ And, 

finally, to allocate the figures at constant prices (Base- 

year: 1958) for 1968 by sectors, the correspondence of 

CUCI and SITC classification were used. 

Data on imports for 1951 and 1968 appear in 

Appendix C, Table C-3. 

V. Domestic Final Demand Estimates 

Consumption figures for 1951 and 1968 appear in 

Table C-3, column a. They represent the total amount of 

consumption by households, government expenditures and 

investment (including change in inventories). The figures 

were calculated by subtracting intermediate demand and 

exports from total supply. This, in turn, was estimated 

by means of adding imports to the domestic production. 

VI. Employment Estimates 

Data on employment for agriculture were taken from 

66 
Thirsk for 1951 and 1964. Data on agricultural employ¬ 

ment includes blue-collar workers, independent operators 

and family helpers. To obtain agricultural employment for 

1968, Thirsk’s data for 1964 were extrapolated forward 
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assuming an annual rate of growth of one percent in employ- 

6 7 
ment during 1964 - 1968, as suggested by Atkinson. 

Zschock's data on employment in manufacturing and 

its 20 sub-sectors for 1953 were taken, as data for 1951 

6 8 were not available. The available figures were 

extrapolated backwards for each sector, assuming a 5.4 

percent annual rate of growth of employment. 

DANE1 s figures on employment in manufacturing (and 

v 69 its 20 sub-sectors) for 1968 were used. These data 

include blue and white collar workers paid. 

Data on employment in the services sector for 

1951 were taken from Slighton, with the exception of 

70 commerce employment. Commerce employment for 1951 was 

taken from Berry.^ 

To obtain data on service employment (except for 

Commerce, Public Utilities and Government) for 1968, 

72 
Slighton's figures for 1964 were taken. These were 

extrapolated forward assuming an annual rate of growth for 

each of the sub-sectors equal to their growth rate from 

1951 to 1964. Commerce employment for 1967 was also taken 

73 
from Berry's estimates. To obtain the figure for 1968, 

an annual rate of growth of 4.4 percent in employment in 

this sub-sector was assumed. Data in Public Utilities and 
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Government employment for the later year (1968) were 

74 taken from DANE. 

The figures on employment for 1951 and 1968 

appear in Appendix C, Table C-3. 
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TABLE C-5 

Output-Supply Ratios/ Labor-Output Ratios and Changes 
in Labor-Output Ratio (1951-68) 

Sector xyz2 Xl/Z] L2/X2 i,/x, (L^-iyxi) 

01 .981297 .982618 .202279 .264331 -.06051 
02 .951517 1.00000 
03 .969387 .921139 .066585 .055821 .010764 
20 .991167 .918957 .009617 .019567 -.00995 
21 .987983 .936358 .011974 .016777 -.004803 
22 .954147 1.00000 .008785 .027715 ' -.01893 
23 .986748 .87217 .020377 .048365 -.027983 
24 .994513 1.00000 .039271 .095303 -.056032 
25 .971453 .664579 .049397 .071561 -.022164 
26 1.00000 1.000000 .062455 .104792 -.042337 
27 .774862 .645948 .009581 .026812 -.017231 
28 .849902 .934929 .032937 .06876 -.035823 
29 .989520 .907239 .026069 .041214 -.015145 
30 .839891 .777332 .014973 .029204 -.014231 
31 .737588 ..710744 .011583 .027919 -.016336 
32 .838341 .417627 .002673 .007031 -.004358 
33 .965747 .778082 .035959 .085895 -.049936 
34 .710449 .098306 .007129 .037232 -.030103 
35 .824526 .278897 .035323 .075356 -.040033 
36 .136869 .053258 .046569 .079845 -.033276 
37 .581290 1.000000 .016902 .031604 -.014702 
38 .382141 .088401 .031345 .092209 -.060864 
39 .716091 .957723 .023242 .054264 -.031022 
40 1.0000 1.0000 .161348 .284106 -.122753 
41 1.0000 1.0000 .08911 .07713 .01198 
42 1.0000 1.0000 .016779 .016878 -.000099 
43 1.0000 1.0000 .69982 .115163 -.045181 
44 1.0000 1.0000 .064927 .129126 -.059199 
45 1.0000 1.0000 .038589 .128154 -.089565 
46 1.0000 1.0000 .264599 .355419 -.090820 
47 1.0000 1.0000 .204510 .170553 .033957 

Agriculture .980628 .982184 .197876 .261239 -.063363 
1 ndustry .825872 .720041 .019082 .035914 -.016832 
Services 1.0000 1.0000 .113018 .144232 -.031214 
Consumption Goods .980299 .934881 .014283 .027862 -.013579 
Intermediate Goods .855348 .704541 .020287 .045558 -.025271 
1 nvestment Goods .497036 .183872 .027868 .066708 -.038840 
Total .918733 .888199 .096387 .149589 -.053202 

Source: Table C-3 
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TABLE C-6 

Changes în Employment, Domestic Demand. Intermediate Demand 
and Exports; (Thousands of 1958 Pesos). 1951-68 

Sector AL AD Aw A E 

01 594,697 2,656,676 1,588,520 638,333 
02 
03 18,047 -1,065 221,189 -78,180 

134,850 20 3,814 1,555,290 550,364 
21 5,900 664,055 22,016 81 
22 -2,587 135,794 803 10 
23 14,997 850,299 695,343 63,386 
24 2,861 35,196 369,586 7,778 
25 2,181 10,777 17,763 16,204 
26 1,173 42,990 108 
27 4,445 114,491 553,164 68.027 
28 5,157 249,110 68,057 9,835 
29 634 -25,329 72,549 20,907 

10,184 30 3,958 360,590 51,072 
31 14,992 1,409,229 898,465 45,665 
32 798 307,209 294,311 -97,626 
33 3,345 200,591 216,362 45,697 
34 3,455 15,039 539,989 39,422 
35 15,564 192,119 263,126 8,336 
36 4,422 530,144 828 14,412 
37 7,692 

8,602 
816,464 75,809 5,740 

38 495,308 44,909 1,701 
39 8,022 491,521 75,177 -3,018 
40 92,861 859,400 
41 291,504 2,951,600 
42 35,900 2,145,600 
43 47,039 1,199,700 
44 12,021 237,300 
45 4,879 301,200 
46 209,400 1,183,200 
47 199,028 847,900 

Agriculture 594,697 2,795,472 1,628,265 641,396 
Industry 140,420 8,599,822 5,050,990 304,411 
Services 892,632 9,730,900 
Consumption Goods 15,145 2,739,445 1,030,826 152,554 
Intermediate Goods 73,025 3,423,617 3,600,060 127,749 
Investment Goods 44,302 2,575,556 459,849 27,121 
Total 1,638,088 21,126,194 6,679,255 945,807 

Source: Table C-3 
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