
Sources
 
OF


Orowth
 
Fundacidn del Tucurin 

lInternartional Center for 
Economic Growth 



Since 1985 the International Center for Economic Growth, a nonprolit organization. has 
contributed to economic growth and human development in developing and post
socialist countries by strengthening the cap'acity of indigenous research institutes to 
provide leadership in policy debates. To accot plish this the Centersponsors awide range 
of programns-including research, publ ications, conferences. seminars, and special pro
jects advising governments-through a network of more than 230 correspondent insti
lutes woridwide. The Center's research and publications program is organized around 
five series: Sector Studies: Country Studies: Studies in Iluman Development and Social 
Welftre: Occasional Papers: and Working Papers. 

The Center is affiliated with the Institute for Contemporary Studies, and is head
ltuartered in Patiuai with the administrative office in San Francisco, California. 

For furthet inftomnation, please contact the International Center for Economic 
Growth. 243 Kearny Street, San Francisco, California, 94108, USA. Phone (415) 
981-5353: Fax (415) 986-4878. 

ICEG Board of Overseers 

Y. Seyyid Albulai Woo-Choong Kim 
OPEC" Funtfin-International 

Dereq~tmnt,tt.rhtAtlalbilt 
Daewo'wo ('ori., Kora 

Krieger Vasena 

Atxalatbl'ifAl-Ilanuad 4rgenti 
Aiah Fundfin"Economtic and Social Pedro Pablo Kuczynski 
),'eh/opmnen, Kunvait Pent 

Nicohis Ardilo-tBarletia Agustin Ugorrea 
Chairun,Paini Agustin SArta 

Roy Ash In owrt . 
Ash CapitlPattn'rsuil, USA So Linowit, 

Bruce Babbirt Cour Thrs., USA 
Setc .Ihnlsol,USA Jorge Mejia Salazar 

Raymond Barre Comtbia 

liniIce Saburo Ok ii 

Roberto Canpos 
National Stnaito, Brail 

Institniei'i)Domeistiilld 
International Policy t .%'.Iapani 

Carlos Manuel Castillo "oniis Pastoriza 
('osta Rica Batcodc I)esarrollo I)oininicano,Si.,, Ilunuinit an17lli 

. PettyA. Lawrence Chickcring 
John Petty
Inleritnal(enter Jir 

Economic Growth,USA Anmerican -t'ch& S/ovak Enterprise 
(vxku[/ici) Funtd, US A 

Gustavo Cisneros Stephan Schnnidhiny 
Organi:cniti (isu'i as, Vtn 'ea AnoaA .(..Swit-erland 

R berlo Civita Hari Shankar Singhania 
Ediloan Ahril. Bra:i/ I.K.Organi:ation. India 

A. W. Clausen Anthony M. Solomon 
BatkAmtriuca Corp.,USA hIstiutliefr Ia.t- 4'st Stcurnify 

Antonio Garrigues Walker Studies. USA 

.1& II (trriut.s, Spain J. J.Valln1o 
Robert B. Hawkins, Jr. Coejo IltnlWipltricano dnti lercio 

Institute fin-('ti'mporar-vStudies, * Prodh'ci6n,, Pantama 
USA Am nuay Viravan 

Ivar, Hcld Bangkok Bank Ltd., 77aihltd 
Univerit f 'itish Pau; A. VolckerCohtnhit,. 
Canada .Itntes I). lOfufi'sohl,n Inc., USA 



-Executive Summary-

Sources of Growth
 
A Study of
 

Seven Latin American Economies
 

by Victor J. Elfas 

A Joint Research Project of 
the Fundaci6n del Tucum~in and the 

International Center for Economic Growth 

IE PRESS
 
San Francisco, California
 



© 1992 International Center for Economic Growth 

Printed in the United States of America. All rights reserved. No part of this book 
may be used or reproduced in any manner without written permission except in 
the case of brief quotations in critical articles and reviews. 

Publication signifies that the Center believes a work to be a competent treatment 
worthy of public consideration. The findings, interpretations, and conclusions 
of a work are entirely those of the author and should not be attributed to ICEG, 
its affiliated organizations, its Board of Overseers, or organizations that support 
ICEG. 

Inquiries, book orders, and catalog requests should be addressed to ICS Press,
243 Kearny Street, San Francisco, California 94108, USA. Telephone: (415) 
981-5353; fax: (415) 986-4878. To order, call toll free in the contiguous United 
States: (800) 326-0263. 

This is an executive summary of the book Sources ofGrowth, by VictorJ. Elfas, 
published by ICS Press in 1992 arAI distributed to the trade by National Book 
Network, Lanham, Maryiand. 

Cover design by Lisa Tranter. 

ISBN 1-55815-189-3 



Contents
 

Preface ..................................... 5
 

Summary of Conclusions ......................... 7
 

An Overview of Sources of Growth .................. 10
 
The Sources-of-Growth Methodology ................. 11
 
Latin American Macroeconomic Performance ........... .. 11
 
The Sources of Economic Growth ................... 13
 
Output and Income Distribution ...................... 16
 
Labor Input .................................. 17
 
Capital Input .................................. 22
 
Agriculture, Manufacturing, and the Public Sector ......... .24
 
A Comparison of Latin American and Industrial Countries . . . . 25
 
Predictions and Policy Implications ................... 26
 

About the Author .............................. 29
 



Contents of the book Sources of Growth 

Chapter 1 Introduction and Overview 

Chapter 2 Latin American Macroeconomic Performance 

Chapter 3 Models and Methods for the Study of Economic Growth 

Chapter 4 Sources of Economic Growth 

Chapter 5 Output and Income Distribution 

Chapter 6 Labor Input 

Chapter 7 Capital Input 

Chapter 8 Agriculture, Manufacturing, and the Public Sector 

Chapter 9 Complementary Approaches to the Analysis 
of Latin American Economic Growth 

Chapter 10 A Comparative Growth Analysis of Latin American 
and Other Countries 

Chapter II Predictions and Policy Implications 
for Latin American Economic Growth 

Appendix A The Sources-of-Growth Methodology 
Appendix B Production Function Estimates 
Appendix C The Stock of Educational Capital 
Appendix D Occupation Classification II 
Appendix E Basic Data 
Appendix F Estimates of the Econometric Growth Model 



Preface
 

Economic growth is one of the primary goals of national economic policy, 
but for most of the Latin American countries this goal has been notoriously 
difficult to achieve in the past couple of decades. While scholars have 
conducted extensive studies on the sources of economic growth in the 
industrial countries, few have applied the sources-of-growth method to 
Latin America. In Sources of Growth: A Study' of Seven Latin American 
Economies, Victor J. Elfas examines the sources of growth, and the forces 
that underlie them, in Argentina, Brazil, Chile, Colombia, Mexico, Peru, 
and Venezuela. In so doing, he comes to some interesting concltusions about 
the roles of various factor inputs, such as capital, labor, and technology, 
and economic sectors in contributing to growth. 

Elfas's findings, outlined in this executive summary, shed light on 
why different growth behavior is observed in the developed and devel
oping countries. The study presents useful guidelines for future invest
ment by both the public and the private sector. Ultimately, his 
conclusions have important implications for policy in Latin America. 
Only by pursuing policies that promote growth wili the countries of 
Latin America succeed in overcoming the economic stagnation and 
poverty that plague them. 

In this study, students of economic growth will find suggestions for 
future research; professors, a useful text for empirical economic growth 
courses; and policy designers, evaluations of different policy tools. 

Through a joint research project with the Fundaci6n del Tucumdin of 
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6 SOURCES OF GROWTH 

Argentina, the Intemational Center for Economic Growth supported the 
study whose results are presented here. 

Nicolis Ardito-Barletta 
General Director 

International Center for Economic Growth 

Panama City, Panama 
May 1992 



Summary of Conclusions
 

Although economists continually stress growth as a goal of economic 
policy, they are still learning just what combination of factors and condi
tions produces growth. The attempt to pin down the sources of growth has 
produced an extensive literature, focused mainly on the industrial coun
tries, that aims to determine why growth fluctuates among countries and 
time periods, how to measure the factors that influence growth, and how 
policy can stimulate grow!h. For insiance, is capital or labor more important 
for growth? What is the role of technology advances? 

In this study, Victor J. Elfas examines the sources of growth in seven 
Latin American countries-Argentina, Brazil, Chile, Colombia, Mexico, 
Peru, and Venezuela-from 1940 to 1985, comparing these countries both 
with each other and with the industrial countries. He identifies the role of 
labor, capital, and technology and derives lessons for policy. 

I. The formula used to analyze the sources of growth is as 
follows: output growth (that is, the growth of gross domes
tic product) is the sum of the contributions of labor, capital, 
and technology (also known as total factor productivity). 
The labor contribution is made up of growth in the quantity 
of labor plus growt! in the ,quality of labor times the labor 
income share, and the capital contribution comprises 
growth in the quantity of capital plus growth in the quality 
of capital times the capital income share. The technological 
contribution equals the change of output per unit of total 
input. 
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2. 	Comparing the seven Latin American countries with cer
tain industrial countries reveals some interesting insights 
into how growth occurs in the two groups of countries: 

" 	 Latin America has experienced phases of growth ac
celeration and slowdown. The phases were synchro
nized with those of the industrial countries and had 
similar durations. The accelerations were not as pro
nounced as those of the industrial countries, but they 
were somewhat smoother. 

" The quality of labor has played an important role as a 
source of growth. However, its role was more varied 
in Latin America than in the ind',strial countries, mak
ing its future role more difficult to predict. 

" Capital input has been an important factor in GDP 
growth, mainly because of its quantity component. 
This phenomenon is different from that observed in 
industrial countries, where both components of capital 
(quantity and quality) were important. 

" 	 In the agi icultural, manufacturing, and public sectors, 
capital input was, again, an important growth factor. 
At the same time, the labor contribution to growth was 
irregular across these sectors, both among countries 
and over time. 

" 	 The rate of technological change is less closely related 
to capital accumulation in Latin American countries 
than it is in industrial countries. 

" 	 Important productivity gaps exist among Latin Amer
ican countries and between those countries and more
 
developed countries.
 

3. 	Policy variables, such as those related to government ex
penditures, the size of the fiscal deficit, and foreign trade,
 
are significant clements in explaining the diverse rates of
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growth observed among Latin American countries. Some 
Latin American countries, notably Colombia and Mexico, 
report greater growth stability than others in the fifty-year 
period studied. 

4. The sources-of-growth analysis suggests that specific pol
icies should be designed on the basis of careful attention'to 
the behavior of the main sources of growth, especially in 
the piblic, agricultural, and manufacturing sectors. Ex
amples include the following: 

" 	 The analysis reveals that the quality of labor has been 
an important source of labor input growth and that 
education has been the main source of growth in labor 
quality. Therefore, educational investment seems to be 
a useful direction for future economic policies. 

" Policies that help make Lapital markets more efficient 
should greatly improve the quality of capital, thus 
accelerating growth. 

* 	 Productivity analysis of the public sector reveals 
misallocations of both inputs-labor and capital
suggesting that future policies could stimulate growth 
by promoting the transfer of part of these inputs to the 
private sector. 

" 	 Technological change has been associated with capital 
accumulation in agriculture in Latin America. This 
suggcsts that policies could promote growth by stim
ulating some additional contribution from technologi
cal change.
 



An Overview of
 
Sources of Growth
 

Economic growth, defined as the growth of gross domestic product 
(GDP) per capita, can improve the well-being of a country's poor and 
bring an increase in social welfare for all members of a society. But as 
an objective of policy, economic growth has not been easy to achieve. 
After 1950, many countries registered strong and rapid economic 
growth, doubling their GDP per capita in a very short period, after 
centuries of slow and fitful growth. Yet in the 1980s many developing 
countries experienced economic stagnation and even decline. These 
experiences suggest that there is strong potential for the design of 
optimal economic growth policies and for in, reasing the number of 
countries that can benefit from economic growth in the 1990s and 
beyond.
 

Sources-of-growth analysis seeks to explain the diverse stages of 
growth and disparities in growth across countries and over time. The 
book Sources of Growth proposes a methodological advance by quan
tifying the data for traditional sources of growth and providing some 
new empirical tools for measuring the role of other factors that seem 
significant in recent growth acceleration experiences. These advances 
are based on a detailed analysis of the economic performance of 
Argentina, Brazil, Chile, Colombia, Mexico, Peru, and Venezuela 
between 1940 and 1985. 

10 
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The Sources-of-Growth Methodology 

This study uses the following formula to analyze the sources of growth: 
output growth isthe sum of the contributions of labor, capital, and a residual 
element that has come to be called technology or total factor productivity. 
The labor contribudon is made up of growth in the quantity and quality of 
labor times the labor income share, and the capital contribution comprises 
growth in the quantity and quality ofcapital times the capital income share. 
The technological contribution equals the change of output per unit of total 
input. This formula is shown schematically in Figur 1. 

The sources-of-growth method provides a structure for organizing the 
information in national accoints. The current state of these accounts was 
influenced by the development of macroeconomic models that emphas;zed 
the demand side of economic growth questions. This method attempts to 
complete the information, approaching the material from the supply side 
as well. In this way, the method gives the analysis of national accounts a 
more powerful role in the interpretation of the process of economic growth 
than was possible previously. 

Even though this method is not a theory of economic growth, it 
provides a great deal of infornation that is useful for tbe design ofeconomic 
policies, showing the role played by each component in the past and 
measuring the changes experienced by each variable, along with the effect 
to be expected from a change in each of them. This information is vital for 
the design of government expenditure and tax policies, many of which 
affect the quality of both labor and capital inputs. 

A complete theory of growth will have to go beyond the input sources 
of growth and discover their determinants. Such a theory will have to 
account not only for the behavioral function underlying the determination 
of the level of each input, but also for the relevance of each of the elements 
as a determinant of growth. 

Latin American Macroeconomic Performance 

By way of background, it is useful to look at both growth and stability in 
the seven Latin American countries studied. These countries showed a 
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FIGURE 1 Sources of Economic Growdi for Seven Latin American Countries, 
1940-1985 (average annual percentage) 

Quality of Quantity of Quality of Quantity of 

labor + labor capital + capital
1.4% 2.0% -0.4% 4.2% 

Labor growth x Labor share Capital growth X Capital share 
3.4% 40.0% 3.8(/' 60.0% 

Labor Capital Technological
contribution + contribt-inn + Lontribution 

1.36%2.8136 

Output (GDP) growth 
5.0% 

SOURCE: Victor J.Elfas, Soures of Growth:A S'tudy ofSeren Latin Anerican Economies. Interna
tional Center for Eoncmic Growth (San Francisco: ICS Press. 1992).
 

positive trend in their average annual growth rate of per capita GDP. The 
average rate for all the countries rose from 1.29 percent in the period 
1900-1940 to 2.37 percent in the period 1940-1980. 

One measure of economic stability is an appraisal of the business cycle. 
Recent studies have included business-cycle quantifications for Argentina, 
Mexico, and Venezuela, showing that in all three countries expansionary 
periods lasted much longer than contractionary periods. Although 
business-cycle phases in these econ3mies were of similar duration, they 
were not synchronized. In a period of twenty-one years, for example, 
Argentina and Mexico were in different phases half the time. More 
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advanced countries report a higher degree of synchronization of business
cycle and growth phases. 

The variability of the inflation rate is another important measure of 
economic stability. In the 1940s, these Latin American coun!ries had 
similar rates of annual inflation, around 13 percent. In the 1950s, Argentina, 
Brazil, and Chile had accelerating inflation rates, while the other countries 
experienced low inflation, below 13 percent. In the 1960s, Brazil experi
enced an acceleration of its inflation rate, a phenomenon that spread to the 
rest of the continent in the 1970s. 

The Sources of Economic Growth 

Figure 2 shows the contribution to growth made by each input--capital, 
labor, and total factor productivity (TFP)-by decade in the seven study 
countries. The contribution shares of each input vary considerably across 
countries and over time. although the variabi!ity of the labor contribution 
share was a little highei than that of the capital contribution share. 

In most countrie, and decades, the capital contribution share was larger 
than the labor contribution share. Over time, a trend toward a larger capital 
contribution share occurred in Argentina, Brazil, Chile, and Mexico. In 
Mexico, Peru, and Venezuela, however, the labor contribution share grew 
during the decades under consideration. These diverse trends were mainly 
due to the growth rate of the overall contribution of the corresponding 
inputs in the different countries. 

The contribution share of the TFP showed a negative trend over time, 
reflecting the rise of the labor and capital contribution shares. This rise was 
due in part to improved identification of input growth over time and, 
probably, to a declining trend in the TFP contribution itself. However, the 
contribution share of the TFP was positively related to the rate of growth 
of GDP. 

TFP index. The TFP index is the ratio of GDP to the total inputs and 
demonstrates more clearly the role of productivity in output growth. The 
total inputs are definea here as the quantity of labor and capital only and 
do not include the quality components of those inputs. For the period 
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FI(;URE 2 Contribution of Inputs to Output Growth by Decade, 1940-1980 
(percentage)
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(continued onfolhniing page) 

1940-1973 the index showed a positive trend, implying a rise in produc
tivity, in all countries except Peru. After 1973, the trend was negative 
except in Colombia and Peru, ,nd after 1980 the negative trend became 
general. From 1950 to 1985, the index behaved in a generally similar 
fashion in all countries, suggesting that productivity was being affected in 
a similar way by common foices, such as changes in labor quality and the 
growth patterns of developed countries. 



FIGURE 2 (continued) 
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Foreign trade as a source of growth. In the economic literature, foreign 
trade is considered not only a way of incleasing economic welfare, but also 
an important source of economic growth. The international trade literature 
offers many models in which the foreign scctor plays a crucial role in 
determining the growth rate of GDP. Development economists have also 
stressed the importance of exports for economic growth. 

Foreign trade generally has a positive effect on economic growth 
through several channels: (1) production expansion, which provides ben
efits from economies of scale; (2) direct trade in technology, which allows 
for increases in TFP; (3) trade in capital goods, which allows for invest
ments that will embody new technolog.,s or .iresuperior to capital goods 
produced domestically; (4) factor mobility in any one of the inputs; and 
(5) some short-run multiplier effects for countries with unemployed capital 
or labor. 

This study focuses on trade in capital goods, using the traditional 
two-good country model; the two goods. at a given international price, are 
consumption and investment goods. The seven Latin American countries 
are assumed to c, exporters of consumption goods and importers of 
investment goods. 

Foreign trade made an important contribution to the growth of capital 
stock (that is, more than 20 percent) for all countries except Peru. It appears 
that the variability of the foreign trade contribution to capital accumulation 
was due in part to the behavior of the terms of trade between consumption 
and investment goods. In the period 1950-1975, the movement in the terms 
of trade was consistent with the degree of variability of the foreign trade 
contribution to capital accumulation in the cases of Brazil, Chile. Colom
bia, Mexico, and Venezuela. 

Output and Income Distribution 

Output and its components. Real aggregate output (GDP) can be divided 
into investment and consumption goods. The share of investment goods in 
GDP was volatile for most of the seven countries and for some decades 
between 1940 and 1980. This instability is greater than that in the industrial 
countries and could be due in part to the fact that the share of investment 



17 VICTOR J. ELAS 

goods in total GDP was much lower in Latin American countries than in 
industrial countries. It could also be due to the much greater fluctuation in 
the terms of trade between investment and consumption goods, owing to 
changing protectionist policies in Latin America that have caused the 
domestic investment-consumption price ratios to differ substantially from 
the corresponding world ratio. 

The annual growth rate of GDP also varied significantly across coun
tries in Latin America. This high variability is not observed in the United 
States and many European countries. Some variability, although much less 
than in Latin America, can be observed in the high-growth countries of the 
Pacific Rim (South Korea, Taiwan, Hong Kong, and Singapore). This sort 
of shared variability might indicate that fluctuations are a necessary con
dition for increasing rates of growth and that there are some common 
cross-country economic forces. 

Income distribution. The sources-of-growth method given here calculates 
the functional income distribution between labor and capital in order to 
weight the growth of both inputs. The share of capital income in GDP in 
the seven countries between 1940 and 1985 was very high in comparison 
with that commonly observed in industrial countries. This difference could 
be due partly to the exclusion, in the calculation of labor income, of the 
income of many independent and executive workers, for which data are 
scarce in Latin America. 

Labor Input 

The labor input is defined as the total number of homogeneous hours 
worked in a given period. This is equal to th. total number of workers 
multiplied by the average annual number of hours worked per worker, and 
multiplied by a quality factor that takes into account differences in produc
tivity among workers. A schematic presentation of this formula appears in 
Figure 3. 

The quantity component. Most of the information for estimating the 
number of workers in Latin America is based on the concept of the labor 



FIGURE 3 Schematic Presentation of Labor Input 

Education 
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SOURCE: VictoriJ. Elias. Sources of Growth: AStn.dy ofSei' ,'Latin American Economies. International Center for Economic Growth (San Francisco: ICS Press, 
1992). 
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force (employed plus unemployed labor). In general, the labor force 
participation rate (the labor force divided by the population) does not 
change substantially over time for the aggregate of the population, even 
though it can be very different across countries and among different 
components of the population, such as different age and gender groups. In 
the short run. this rate is not extremely accurate because of fluctuations in 
the rate of' unemployment. However, for long-tun aggregate analyses 
within each country, like those in this study, this rate is very reliable for 
deriving an estimate of the number of workers from the total population. 
The labor force participation rate in the study countries varied from about 
42 percent to about 57 percent for selected years from 1940 to 1980. These 
values are high compared with those found in industrial and other devel
oping countries. All seven countries showed declining values over time, 
and Chile and Mexico experienced important decreases. Changes in this 
rate can be explained, in part, by changes in !he labor force participation 
rate among women and young people. 

According to the sources-of-growth literature, the average number of 
hours worked per worker has been an important determinant of the growth 
of the gross labor input, and it usually makes a negative contribution. It 
showed a slightly declining trend in the seven study countries and important 
differences among countries. 

The quality component. According to the growth-accounting methodol
ogy, the rate of change of the quality component of labor should capture 
the effects of changes in the composition of the labor force. The rate of 
change of the quality compore~it is equal to the weighted average of 
changes in the share of each kind of labor in the total labor force. The 
weights are the wages for each kind of labor with respect to the average 
wage for the whole labor force. 

For the purposes of this calculation, each component of labor corre
sponds to a well-defined category. The category is defined by a set of 
characteristics such as education, age, gender, occupation, economic sec
tor, and regional reallocation. These have proven to be the most important 
elements in the explanation of labor income. 
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Education. Computing the growth of labor quality requires data on relative 
wages by education. Although increased attention has been given to this 
issue in the past decade, information is still scarce for Latin American 
countries. What few data there are indicate that relative wages were similar 
across countries in Latin America, but these countries had a higher relative 
wage for those with secondary and university education than did the United 
States and some European countries. 

The available data show that for the seven study countries the rate of 
growth of the quality component due to education was an important part 
of the rate of growth of the whole labor input, often growing at a rate higher 
than 1 percent. A decline in illiteracy had a considerable influence on the 
value obtained for the rate of growth of labor quality. 

In recent decades, the industrial countries have reported a decrease in 
the range of variation of relative wages according to educational level. This 
trend was reflected in a decrease in the rate of return to investment in higher 
education and was due in part to an increase of the skilled-unskilled ratio 
in the labor force. Since Latin American countries can be expected to 
experience this same phenomenon, changes in the educational composition 
of the labor force will in the future have a smaller impact on the quality of 
the labor force. 

Gender. Women make up an increasing share of the labor force in many 
countries, both industrial and developing, but wages for men are still 
significantly higher. The labor economics literature that thesuggests 

determinants of this wage differential may include hours of work, educa
tion, productivity, and sex discrimination. In other studies, after correcting 
for hours worked and education, an important difference persists. The 
available data do not allow the effects of these four factors to be separated 
here, but since this study uses the ratio of the wages of each gender with 
respect to the average wage (which includes both men's and women's 
wages), some of these determinants should cancel out and will highlight 
productivity as the major cause of the wage differential. 

In 1970, women represented approximately 20 percent of the total 
labor force in almost all seven countries. Women's share in the labor force 
is larger in the industrial countries, which could indicate that, in the coming 
decades, a higher positive trend in this share will develop in Latin America. 
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For most countries and periods, the annual rale of change of the gender 
quality component of labor was very small or negative, with values of less 
than 0.1 percent per year. Because of the wage differential in favor ofmen, 
this increasing share of women has had a negative effect on the quality of 
the labor force, but because the increase in women workers raised the total 
quantity of workers, the net effect on the labor contribution was positive. 

Age. Data for relative wages based on age are available only for Brazil from 
1960 to 1970. These data reveal that relative wages increased with age until 
the age bracket of forty to forty-nine, similar to what occurs in industrial 
countries. Applying the data for Brazil to the six other countries shows that 
the age quality component made only a small contribution to growth, 
mainly because changes in the age composition of labor were small. 

Occupation. To examine productivity differences, it is useful to classify 
occupations by dividing workers into employers, employees, profession
als, independent (or self-employed) workers, and unpaid family workers. 
Estimates of the change of the quality of labor based on occupation were 
negative for most countries and in most periods. 

Economic sector. Dividing the labor force into primary, secondary, and 
tertiary sectors can also be useful for analyzing labor quality. Over time, 
the economic sector composition of labor in the seven study countries 
tended to become more similar. Overall, the primary sector made up 40 
percent of the labor force, except in Argentina and Chile. In some countries 
the largest component of this sector was agriculture, and in others it was 
mining. The tertiary sector increased its share significantly in all coundies, 
mainly because of growth in the service and government components. In 
most countries and periods, the tertiary sector has the highest relative wage 
and the primary sector, the lowest. One explanation for this phenomenon 
may be that these sectors are composed differently in terms of education, 
age, and gender. Primary sector wages may also be underestimated because 
payments-in-kind are not included and the higher proportion of unpaid 
family workers is not taken into account. 

For most countries and periods, the average annual rate of change 
of the quality component of labor by economic sector was very hith 
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and positive, except in the cases of Colombia and Venezuela in the 
1960s. 

Regional reallocarion. Labor reallocation by region is a product of internal 
migration and affects the quality of labor as labor moves from lower- to 
higher-wage regions, or vice versa. Data on this component are available 
for only a few regions. The reallocation factor was especially important for 
Mexico. 

Capital Input 

The sources-of-growth method analyzes capital input, as it did labor input, 
in terms of both quantity and quality. Figure 4 gives a schematic represen
tation of the different elements that enter into the definition of capital input. 

The quantity component. The growth rate of the capital stock varied 
significantly across countries and decades. The highest value observed, 
12.3 percent in Brazil in the 1970s, was comparable to the highest rate 
observed in the rapidly growing Pacific Rim countries. The growth rate of 
the capital stock accelerated in Argentina, Brazil, and Mexico until 1980 
and in Chile until 1970. 

The quality component. Estimating the quality component of capital 
requires estimating the composition of the capital stock, with rates ofreturn 
for each constitutive element. Capital input can be classified by many 
criteria u-seful for the measurement of its quality component. The classifi
cations used here are (I) capital in the corporate and noncorporate sectors; 
(2) capital in the private and public sectors; (3) residential structures, 
nonresidential structures, and equipment; (4) domestic and imported cap
ital goods; and (5) capital by economic sector, such as agriculture and 
manufacturing. These five kinds of capital composition differ greatly 
across countries and show important changes over time. The rate of return 
on the corporate element was much lower than ihe average on total capital 
in the cases of Colombia and Mexico. This result is the opposite of what is 
found in industrial countries. In the case of Colombia, the rate of return on 



FIGURE 4 Schematic Presentation of Capital Input 
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private capital was much larger than that on public capital. The low figures 
for public capital could be explained by underestimates of the benefits of 
public investment. As one would expect, the gross rate of return on the 
housing component was generally much lower than that for total capital, 
except in Venezuela. In the case of economic sector composition, agricul
ture reported the highest rate of return, and the manufacturing component 
showed a similar rate across countries. 

Although data are scarce, itappears that in most periods and counltries, 
the overall quality of capital either declined or did not grow at all, because 
of shifts in the capital composition in favor of components with a lower 
gross rate of return. The values of the annual rate of growth of the quality 
components were, in general, only 10 percent of the rate of growth of the 
quantity of capital. 

Agriculture, Manufacturing, and the Public Sector 

The growth of agricultural output in the seven Latin American countries 
from 1950 to 1980 was moderate compared with other developing coun
tries, and in six of the seven countries the share of TFP in this growth was 
high. TFP can be accounted for by inputs that were omitted from the 
calculation, including modem inputs such as fertilizer and research and 
public inputs such as infrastructure and marketing services, and by changes 
in the quality of land, labor, and capital. In many cases, the contribution of 
public inputs to agricultural growth was greater than that of modem inputs. 

In most of the study countries, manufacturing grew much faster than 
the rest of the economy. The increase of capital per unit of labor seemed 
more intensive in the manufacturing sector than in the rest of the economy. 
The size of TFP seemed positively associated with the growth of output 
and with the growth of the capital-labor ratio. 

Only in Argentina and Colombia did public output grow as a share of 
total output. If public enterprises were included in public output, however, 
most countries would have reported an overall increase in the share of 
public output. Both the capital-labor ratio and TFP show highly variable 
growth rates across countries and decades, but, interestingly, negative TFP 
values generally correspond with high rates of capital-labor ratio growth, 
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whereas positive TFP values correspond with low rates of the growth of 
the capital-labor ratio. 

A Comparison of Latin American and Industrial Countries 

Researchers who have applied sources-of-growth analysis to the industrial 
countries have come up with a number of conclusions about the behavior 
of inputs and outputs. These include the following: 

" Variations in average growth rates of output among coun
tries are associated with variations in growth rates of total 
factor inputs. 

" Increases and decreases in average growth rates of total 
factor inputs are strongly associated with increases and 
decreases in average output growth rates. 

Very high average output growth rates are associated with 
high average growth rates for both capital and labor inputs, 
and low average output growth rates are associated with low 
average rates of growth of both inputs. 

* A rise or fall in the average rate of growth of the labor input 
is associated with a fall or rise in the rate of growth of the 
capital input. 

These rules offer general support for the usefulness of the growth
accounting method because both sides of the accounts seem to behave 
consistently. 

Other studies have concluded that the contribution of labor has been 
much greater than the contribution of capital. In Latin America, however, 
the capital contribution share in output growth has been much more 
important than that of labor in recent decades. 

The stages of growth that are common to many of the industrial 
countries have been identified as 1913-1950 (low growth), 1950-1973 
(growth acceleration), and 1973-1984 (growth slowdown). The Latin 
American countries follow the same pattern as the industrial countries. 
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Differences between the two groups occur in the degree of intensity of the 

stages of acceleration and slowdown. Growth acceleration in Latin Amer

ica was only about half that of the industrial countries, whereas the 

slowdown in Latin America was nearly equal to that in the industrial world. 

These fluctuations in growth are mainly associated with fluctuations in 

capital accumulation and its associated factors. 

Predictions and Policy Implications 

Predictions for the growth rate of GDP in the 1990s are based on predictions 

of the rates of growth o- the inputs-labor and capital-along with some 

assumptions about the growth of technology. Such predictions must take 

into account or weight the periods of growth acceleration (1950-1973) and 

growth slowdown (1973-1984). 
Figure 5 gives predictions of the rate of growth of labor, capital, and 

GDP for the 1990s. The lower estimate ofGDP assumes zero technological 
change, and the higher estimate assumes a value similar to that observed 
between 1940 and 1980. The high and low estimates of the labor input are 

based on separate estimates for the labor force participation rate and the 

population. 
The sources-of-growth method, as applied in this study, offers general 

clues about optimum economic policies for achieving growth and provides 

a frameiwork to guide the formulation of specific policies. For example, the 

study reveals that the quality of labor was an important source of labor input 

growth, and, within it, the education component was its main source of 

growth. Therefore, educational investment would seem to be a useful tool 

for future economic policies. More detailed analyses will determine 

whether primary, secondary, or higher education is most relevant for 

growth acceleration. 
Another example concems the role of capital. The quantity of capital 

was the main determinant of its growth. The role of the quality of capital 
was very minor. A small change in the composition of capital should make 

its quality component important, but this response did not occur, suggesting 

that policies that make the markets more efficient would greatly improve 
the quality of capital, thereby accelerating growth. 
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The productivity analysis of the public sector reveals misallocations 
of both inputs-labor and capital-suggesting that future policies could 
stimulate growth by promoting the transfer of part of these inputs to the 
private sector. 

At the aggregate level, technological change in Latin America was not 
as closely associated with capital accumulation as in developed countries. 
In the agricultural sector, however, such change has been associated with 
capital accumulation, suggesting that some additional contribution frni 
technological change could be stimulated. 
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