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CHAPTER I 

INTRODUCTION 

This study is concerned with the patterns and trends of 

specialization of Latin American graduate students in United States 

universities. The major purpose of this study is to discuss and eval-

uate these patterns and trends in terms of their relevance to their home 

countries' economic development needs and employment opportunities. 

The Problem 

The Latin American countries, as most of the developing countries 

which have been poor and stagnant for centuries, are in a state of 

revolt against economic backwardness. Industrialization ranks high 

among the policies which were expected to lead the underdeveloped 

countries out of their economic, social and political difficulties. 

However, it ha~ now.become evident that increasing physical capital does 

not help the process of economic development significantly unless it is 

accompanied by ~ppropriate investment in human capital. Investment in 

education of all types has been a major source of growth in advanced 

countries. Deficiencies in the knowledge and skills embodied in human 

resources seriously limit the productivity of accumulated capital. 1 

1 Gerald M. Meier, Leading Iss~es in Development Economics, New 
York, 1964, pp. 266~267 •. 
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Economic efficiency requires more than·physical capital. Natural 

resources must be located, and all possible production techniques must 

be considered for their relative efficiency.in specific circumstances. 

Existing market conditi.ons may dictate the most appropriate institutions 

to boost development efforts, .and people with needed skills must be 

found.or trained to staff the institutions which contribute to economic 

development. Such an effort requires a wide variety of university 

trained people who have acquired specialized knowledge. As the highest 

level of formal education, graduate education can make especially 

important contributions to economic development. 

Several studies of economic growth in advanced countries confirm 

the importance of human resources investment. 2 Harbison and Myers in 

Education, Manpower and Economic Growth, indicate that for 75 countries 

there is a strong positive correlation between the development of human 

resources and the level of per capita income. They document the need of 

the developing countries for graduate training in technical fields of 

specialization3 to be able tq adapt scientific and technical discoveries 

and innovations from the advanced countries to their own economies and 

industr.ies. 

2see, for example, Theodore Wo Schultz, "Investment in Human 
Capital," American.Economic Review, March, 1961; Edward F. Denison, "The 
Sources of Economic Growth in the United States," Supplementary Paper 
No. 13, "Committee for Economic Growth, and Gaps in Information," 
Journal 2f. Political Economy, October, 1962; Mary Jean Bowman and C. 
Arnold.Anderson,-"The Role of Education in Development," Development of 
Emerging Countries, An Agenda for Research, The Brookings Institution, 
Washington,·D. C., 1962; Frederick Harbison and Charles A. Myers, 
Education, Manpower, and Economic Growth: Strategies of Human Resource 
Development, New York, 1964. · 

3Technical fields of specialization inclt,1.de such fields as 
agriculture, engineering and natural and physical sciences. 
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The forc~s impeding the more_ rapid development of the Latin 

American count;ies however, are cultural, social and political, as well 

as economic. TQeir systems of traditions, values, institutions and_ 

politica1 power often restrict e~onomic growth. University training, 

including graduate-education in strllctural fields of specialization, 4 is 

one.of the necessary factors to encou1;age·structural changes in social, 

economic, political and_ administrative structures neeq.ed for the 

prog.ress of Latin America. 5 

Most of the research on international·education has been done by 

psychologists, sociologists and education specialists. Despite the 

awareness .of the importance of human resource development and the role 

of high-level.manpower-in economic development, little has been done.by 

economists in analyzing the relevance of graduate education abroad.for 

home countries' development needs. Research in this_area by Professor 

John C. Shearer suggests _that: 

• o • both __ for institution building and for nation building in 
underdeveloped countries an efficient foreign student,system 
based on relevance of selection of students aI).d of programs 
with respect to homE? country .needs and opportunities can offer 
great bargains to_all concerned~6 

Shortages of high-level manpower and imbalances in specialization 

are common throughout Latin.America. The ratio of university 

4 Structural fields of specialization include such fields as 
economics, humanit~es, political science, sociology, management, public -
admi~ist~ation; and educationo 

5 John, C.- Shearer, 11 International Migration of Talent and the 
Foreign Students," Proceeding_s. of the Twenty Secon4 Meeting of the 
Indllstrial Relations Research Assbciation, 1969, p. 264. -

6 John.C. Shearer, Ibid., pp. 268-2690 



enrollment to population in Latin· America ·varies considerably fr.om one 

co4ntry to another" It ranges from nearly eight students per 1,000 

population.in Argentina to countries where the ratio is not:even one 

7 per thousand. Imbalance in the distribution of students in various 

fields of specialization is widely fqund in all the.Latin American 

countries. Statistics on enrollments in Latin American universities 

show cle1;1.rly that.the traditional careers of law and medicine still 

att;act inordinately high proportions of students. The proportions of 

students·in law and medicine are 20 and 16 percent in Brazil and 17 and 

20 percent in Argentina, respectively. Enrollments in agriculture and 

natural sciences are very.lowo The proportion of students in 

8 agriculture.is usually about·five percent. 

Graduate education in Latin American universities is very scarce 

because of lack of facilities and either limited or unrealized need for 

it. Most 'Latin American graduate students are trained in the United 

9 States. Mexico, Brazil, Colombia, Argentina, Chile, Venezuela, and 

Peru have been consistently the major senders of graduate students to 

United States universities as.shown in Table I. The Institute of 

10 Internat~onal Education (IIE) census for 1969-70 enumerated 5,112 

7united Nations, Education, Human Resources and Development in 
Latin America, ECLA, New·York, 1968, p. 108. 

4 

8united Nations, UNESCO, Statistical Yearbook, New York, 1970. 

9 John C~ Shec!!,rer, 11 Intra- and International Movements of High-Level 
Hrman Resources," in James Heaphey (ed.), Spatial Dimentions of Develop
ment Administration, 1971, p. 205. 

· lOinstitute of International Education, Open Doors, New York; 1970. 
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graduate students from 19 Latin American countries, of whom 4,089 were 

from the above·seven countries. These countries are also the largest 

ceuntr.ies in Latin America in. terms of population and gross domestic 

preduct~ This study, therefore, will be limited to thos~ seven 

co~ntries •. 

Country 

Argentina 
Brazil 
Chile. 
Columbia 
Mexico 
Peru 
Venezuela 
To.tal . seven 
All others 
Total 

TABLE I 

NUMBER OF LATIN AMERICAN GRADUATE STUDENTS IN THE 
UNITED STATES, 1965-66 TO 1969-70 

1965-66 1966-67 1967-78 1968-69 

315 402 474 .556 
283 445 569 677 
275 375 420 422 
354 471 499 600 
412 494 582 605 -
185 252 316 339 
326 435 424 450 

countries 2150 2874 3284 3594· 
536 685 791 861 

2686 3559 4075 4455 

1969-70 

551 
745 
457 
715 
760 
367 
494 

4089 · 
1023 
5112 

Source: Institute of International Eclucation, Open Doors, New York, 
19,66-1970. 

The IIE census data identify five groups of sponsors of the 

graduate .students: the Unite.cl Sta.tes government, the home government, 

United States private organizations, United States colleges and 

universities and self-supported. Different groups.of sponsors often 

place different emphases on major fields of studies and thereby 
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differentially affect the patterns of students' specialization and the 

ccmtributioI). of gl;'.'aduate ed,ucation in the United States to economic 

development of the home countries. 

Objectives of the.Study 

The major obj~ctive of this study is to discuss and evaluate the 

patterns and trends of specialization of the graduate stud~nts from 

selected .Latin Amer.ican countries in United States universities in terms 

of their relevance to their home countries' employment opportunities and 

' 0 economic development needs. The hypothesis to be tested is that these 

patterns and trends of specialization reflect the areas in which grad-

uate education can make maximum contribution to home countries' economic 

development •. 

The second objective is to compare and contrast the pattei;-ns and 

trends of speci•lization of graduate students sponsored by different 

sponsor groups in terms of their relevance to economic development needs 

and employment opportunities of their home countries. The purpose of 

tl/-ese comparisons is to evaluate the contribution of each sponsor group 

to Latin America's economic development, and to reveal the effects of 

sponsorship on graduate students specialization. 

Methodology 

The effectiveness of a certain pattern of specialization depends 

upon both the needs of the home country for different types of special-

ties and the opportunities it affords for making use of the education 

received. The needs represent the country's educational requirements 

to meet specif:1-c social, political and economic goals" Employment 



opportunities reflect the demand for given types of education. 

Employment opportunities may diverge from the optimal needs of economic 

deyelopment, because opportunities are affected by the system of 

traditions, values and political factors. For example, economic <level-

opment requires the development of the agricultural sector which 

requires specialists in agriculture, but existing agrarian systems and 

institutions usually seriously limit employment opportunities for 

specialists in agriculture. 

Evaluation of patterns of specialization solely in terms of 

development needs and ignoring .market conditions is unrealistico The 

existence of many specialists in a field with low employment opportuni-

ties .results in underutilization of their talents. On the other hand, 

evaluatio~ in terms only of employment opportunities may not be the 

most appropriate for economic development. In developing countries, 

social, political and institutional circumstances that prevent employ-

ment opportunities from being identical to development needs are likely 

to be improving. A skill may create conditi.ons for economic growth 

whic.h · in turn. create demand for that skill. That is, skill may. be an 

11 econ9mic good where supply creates its own demand. Thus, scientists 

by inducing the government to support research create a situation where 

many more scientists will be needed. 

Consequently, evaluation of patterns of specialization in this 

study will be in terms both of development needs and of employment 

opportunities. Indications of both ·are necessary for this evaluation. 

11John Vaizey, "The Labour Market and the Manpower Forecaster-
Some Problems,u International Labour Review, 1965, p. 354. 

7. 
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Modern economic development theory suggests that the needs of a 

country for highly qualified specialists depend largely on the level 

and rate of growth of its economic development. In the early stages of 

development, when traditions, values and old institutiOI).S restrict 

economic growth, a country especially needs qualified writers, sociol-

ogists, politicians, public administrators, economists and specialists 

in education. Emphasis in higher.education, therefore, should be placed 

on these structural fields of specialization. Long-term economic 

develGpment with continuous increase in industrialization, urbanization 

andlincreasing demand for agricultural products, requires increasing 

numbers of economists, .business managers, engineers, scientists and 

ag~icultural specialists. 

Examination of the level and trend of development of each selected 

country and the rates of growth of its industrial sector and its 
\ 

agricultura+ sector will help identify the relevant professional 

• specialties needed for its economic development in a broad sense. 

Data f~om various United Nations publications are utilized in this 

analysis, 

Direct indicators of employment opport~nities require data on the 

demand for and supply of various specialties. Data on demand, as 

measured by the sum of those employed and the number of job vacancies, 

are not available. Unreliable data on the supply of high-level man-

power by field of specialization are available for only a few 

specialties in a few of the countries studied. Data on salaries by 

profession, that would provide a measure of employment opportunities, 

are also not available. 
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Therefore, an indirect measure of employment opportunities was 

developed and utilized. Time series data for the 1950's and 1960's on 

the distribution of student enrollrp.ents and graduates by fields of 

specialization in Latin American universities were. used. for th.is 

purpose. These_data are available for the seven selected countries and 

show a .tremendous increase of university enrollment in the 1960's in all 

count;:ries, This rapid expansion of university enrollment has been 

accompanied by changes in the distribution of specializations. This 

study makes the basic as~mmption that. the underlying causes of such 

changes in the composition of fields of specialization in higher.educa-

tion are changes in employment opportunities created by the economic 

development activities and by industrial expansion in the 1960's, 

The changes in the proportions of·students in various fields of 

specialization over time will be used as ·the indicator of changes in 

opportunities and changes in conditions in the markets for high-level. 

manpower. The basic assumption is that: higher proportions of students 

are enrolling in fields where greater opportunities exist or are 

expected. 

Another indicator of the employment opportunities in the Latin 

American countries is the brain drain in various professional 

specialties. A major cause of emigration to the United States from 

Latin America is the over supply of certain specialties relative to 

low levels of professional and economic opportunities in the home 

countries. 12 Lack·of professional opportunities include: (1) lack 

12charles V. Kidd, 11Migration of Highly.Trained Professionals from 
Latin America _to the United States, 11 in The International Migration of 
High-Level Manpower, The Committee on the International Migration of 
Talent, New York, 1970, p. 462. 
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of employment.opportunities, (2) low income and (3) underutilization 

of talent. Lack of opportunities to utilize the advanced training may 

create frustration and alienation in individuals who may consequently 

emigrate. 

Thf:: United States is the only country outside Latin America to 

whtch profe~sionals from Latin America migrate in significant numbers. 

Migration to Europe has.been very limited. Data from the Immigration 

and Naturalization Service, United States Department of Justice, show 

the numbers of Latin American.professionals admitted to the United 

Stai;:es with immigrant visas in various fields of specialization.. Data 

on the migration of professionals from Latin America to the United 

States will provide evidence on employment opportunities conditions in 

some fields in the home countries relative to the opportunities avail-

able abroad. 

The patterns and trends of specialization of Latin American 

graduate students will be analyzed and evaluated with respect both.to 

gen.era! indications of development needs for different types of 

specialties and.to employment opportunities in the home countries. For 

such purposes reliable data on Latin American graduate students in.the 

United States colleges and universities are necessary and are available. 

The Institute of International Education conducts an annual 

census of all foreign students in United .States colleges and universi

ties.13 Unpublished raw data on Latin American graduate students from 

13The IIE Census data cover more than 90 percent of all foreign 
students enrolled .in the U. S. colleges and universities. For example, 
in the 1968-69 survey, 2,835 institutions.were surveyed, and 2,168 
instit~tions responded, or 76 percent of _the total polled. Foreign 
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the IIE annual censuses are available for the seven select.ed countries 

for five school years, 1965-66 through 1969-70. The data include 

information about.students' field of specialization and sponsor. Using 

these data, the patterns and trends of specialization of graduate stu~ 

dents from each of the,seven countries will be identified. These pat-

terns and trends will then be discussed and evaluated in terms of their 

relevance to the home countries' development needs and employment 

opportunities. 

Within the pattern of specialization of students from all countries 

combined, in each of the years 1965-66 and 1969-70, sub-patterns of 

students sponsored by each sponsor group will be identified, discussed 

and evaluated~ Analyses and comparisons between these sub-patterns will 

reveal the relative contribution of each type of sponsor to the home 

countries' .economic development. 

Organization of the Study 

Chapter II deals with the functions of professionals in both 

technic~l and structural specialties in the economic development 

process. The analyses will suggest hierarchies of needs for various 

fields of specialization at different levels of economic development. 

Chapter III presents significant economic indicators to identify 

the levels and trends of development for the seven selected Latin 

students were reported by 1,846 of the institutions responding, 
representing 85 percent of the respondents. Fifteen percent of the 
institutions·responding, or 3Z2 of them, reported no foreign students 
in attendance. Information for the surveys is supplied by.the individ
ual fo~eign students through the cooperation of their U. S. colleges 
and universities. 
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American countries. The indicators of the level of development which 

are utilized are per capita gross domestic product, the Harbison-Myers 

index of hu).llan resource development and.the·percentage of the labor 

fqrce employed in agricultureo The relative importance, levels and 

trends of development of the agricultural·and.industrial sectors are. 

identified through the percentages and trends.of gross domestic product 

produced in agriculture and industry, the rate of growtb of industry, 

and the rate of growth of agriculture. The analysis in Chapters II 

and III help clarify the development needs for professionals in 

various fields of specialization in a broad sertse. 

In Chapter IV employment opportunities in various fields of 

specia:J_ization are analyzed. For this purpose an indicator of employ-

' ment opportunities will be constructed by using time series data 

published by the United Nations Educational, Scientific and Cultural 

Organizations (UNESCO) on enrollments and graduates of students in. 

Latin American uni.versitieso 

The migration of highly trained professionsls to the developed 

countries are discussed in Chapter V. Data on the numbers and fields 

of professionals emigrating from Latin America to the United States 

collected ,by the Immigration and Naturalization Service, United States 

Department of Justice, will identify the immigrating specialties. Large 

migration of certain specialties may corroborate the low levels of 

opportunities in the home countries relative to the opportunities 

available abroad. 

Data collected by the Instit4te of International Education on Latin 

American graduate stµdents in the United States·universities from 

1965-66 to 1969-70, their fields of specialization and their sponsors, 
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are analyzed and evaluated in Chapters··VI and VII. The evaluation will 

be in tet'Il,ls of their relevance to their home countries economic develop

ment needs and employment opportunities-as indicated in the previous 

chapters. The analyses in Chapter VI identifies and discusses the 

patterns and trends in specialization of students from the seven 

selected .couniries. Chapter VII presents.analyses and evaluation of 

patterns of specialization of the groups of students sponsored by each 

type of sponsor. Finally, Chapter VIII presents the summary and 

conclusions of the study. 



CHAPTER II 

FUNCTIONS OF·: TECHNICAL AND 

STRUCTURAL SPECIALTIES 

At any given point in th~ grow'th process a country's economy.has a 

patt;c'l;llar stock of capital items and·labor skills. The technical 

knowledge available to it is reflected in the·capital items and labor 

skil.ls .and i~ the.manner in which production is organized. Other 

releivant determinants:of the pro4uctivity of capital and labor are 

nat~ral resources and social structure. Economic development requires 

accumulation of technical.knowledge and.application of modern techniques 

of ptoductiqn. TlJ.e social environment in a traditional economy.· 

presents serious obstacl.es to applying new techniques. 

Growth of underdeveloped countries requires education at all 

levels. Educatianal programs effectively related to growth must be 

carefully selecteci and,managed. H:1.gher education provides the strategic 

manpower at the managerial, professio~al and technical levels. Graduate 

education provides the most highly qualified specialists. 

The rate of modernization of a country is associated with .the 

1 rate of accumulation of high-level manpower. Professional people must 

thet;"efore be .trained in various fields of specialization at high levels 

1 Frederick Ha.~bison and Charles A. Myers, Education, Manpower, and 
Economic Gt'owth: Strategies of Human·Resource Development, New York, 
1964, p. 14. 
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of education,. They are needed to free the society fi;'om its traditional 

values and social institutions, that. restrict .the incentives for economic 

development, to introduce new systems of land use, to build the educa-

tional sys.teill, to introduce new methods of production, to develop new 

means of communication, to staff new and expanding government services 

and. to carry fo.rwa:rd industrialization. 

An impartant decisj.on which confrants all nations is the emphasis 

on fields of specialization in higher education. The choice between 

the stressing of ,higher education on science and technology versus the 

st:i;:uctural areas of specialization is a.difficult one for all under-

developed nations. The decision should be related to the.level of 

ecanomic development and the .. type of social environment of the . 

society. In this· chapter the functions of ''technical" and "structural" 

2 specialties, as termed by Shearer, are discussed in relation to levels 

of economic development •. Chapter III is concerned with an explanation 

of.the levels of econolllic develqpment of .the selected Latin American. 

coun~ries. E~planations of the fµnct;l..ons of both technical and 

st~uct\l,ral specialties and their relationships to levels of economic 

development help clarify the relative emphasis on various.fields of· 

specialization needed for different levels of.economic development •. 

Func~ions of Technical Specialties 

Economic growth requires continuous technological advance and a 
.•. 

steady supply of specialists in technical fields such as engineering, 

2 John, C. Shearer, 11 Inte:rnati,onal Migration. of Talent and· the 
Foreign Student, 11 Pr9;ceedings of ·the l'wenty.Second·Meeting of the 
Industrial Relations Reaearch Ass~a.tion, · 196§, p. 268_:269. 
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natural sciences and agronomy, Accumulation of technical knowledge is 

necessary to introduce and apply techniques of production imported from 

develc;>ped countries. The·most immediate effect of the introduction of 

n~w technical knowledge into the production process is that the 

productivity of the direct inputs~ capital and labor, is raised. 

Thereby a larger out;put with given quantities of inputs becomes possi-

ble, that is, technical efficiency is increased. To isolate the role 

of applying modern technical knowledge, that is the role of scientific 

and technical specialt::!,es, it .is convenient; to expbin it within the 

framework of the neo-classical economic·development model. 

The Neo-Classical Economic Development Model 

The neo-classical economic development model consists of a 

production function that pei::mits substitution between factors of 
. 3 

production, tt simplifies the economy to one output (Y) and two 

ho~ogeneous inputs, labor (L), and capital (K). 4 Figure l shows the 

quantity of capital, measured on tl,le vertical aJ1;:is and the quantity of 

labor, . measured on the horizontal axis. The output, · (Y) is measured on 

curves of isoquants 11, Y2 , and Ys, An i.soquant shows the different 

combinations of the two resources with which a society can produce an 

)Robert M. Solow, 11AContribution to the Theory·of Economic 
Growth, 11 gu·.arterly Journal of Economics, February, 1956, pp. 65-94; 
T ~ w. Swan., · 1'Eco1,'1,omic Growth ·and· Capita], Accumulation, 11 Economic 
Record:, November, 1956, pp. 334-343; and J.E. Meade, A Neo-Classical 
Theory of Economic Growth, (London, 1962). 

• •·,··.-~>T' "'',,' • 

4 . 
Although capital and labor are not homogeneous i,ri reality, the 

assumption of their homogenietyis relevant in this part of the study 
in order to isolate the·effect of technology on·production. 
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equal amount of output. Greater amounts of output are represented by 

higher·isoql,lants. For example, isoquant Y2 represents a higher level of 

output t~an Y1 and Y~ higher than Y2 • 

Economic growth is represented by an expansion path (0-Y), which 

is drawn, from one iso ... quant to the next through points of equal tangency 

of·the relative pr:i.ce ratio of capital and labor to the iso-quants 

(least cost,combinat:i.ons of capital and labor). 

Mathematically, the,production function can be written as in (2.1). 

Y •lf'Ko(LB (2.1) 

Where, Y is the output, K is the capital and Lis the .labor. Gamma){ 

is constant with a given state of technology. c( and_- B are exponents 

which indicate the 01,1tput elasticities of capital _and labor. Increases 

in output are fully equal to the.marginal physical product of the inputs 

times their respective unit increases as shown in (2.2). 

6.Y "' ay . 6.K + ay . 6.L 
3K - 31 

(2. 2) 

The basic . fori:m.,ila for -the ap.nual rates _ of economic g'rowth of Y, K and L 

can.be written as (2.3). 

setting 

ax -. K ~ d ay . 1 B 
ai{ Y ·• an . E y · • -

substituting in (2.3) we get (2.4). 

M • ..J LU<+ B 6.L 
Y ""K -- L 

(2.3) 

(2.4) 

The effect of technical progx:ess on economic growth rates can be 

explained as follows~ Assume that the production·function shifts upward 
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over time due to technical prog.ress. The· shift pat:'ameter isl' which 

represents.the contribution of te~hnical progress to total output in 

percentage· terms . beyond the c;ontribution of·· capital and labor. The 

production function can be written as in (2.5). 

. (2.5) 

The production function can be expressed in terms of rates of 

growth as in (2.6), 

fU. = iliJi · AK + ll !; , Ah + AY' 
y aK y K. aL y y y (2.6) 

where 1is the total annual rate of change in output (Y). 

~ is the,annual rate of change-in.capital (K). 

t1 is the.anntJ.1:1.l rate of chaniein labor (L). 

AY"' 
y is the annual rate of change.in output-Y due to technolog:l.cal 

adva~ce. Equation (2.6) can be rewritten as in (2.7). 

AY ,. ~ ~ + :S AL + AY' 
Y K L Y 

(2.7) 

Equation (2. 7) shows that econo111ic d,~velopment and growth, . 

according to the neo-classical model, is the marginal product.of capital 

times the proport:f.,onate · increal!!e · in .. capital, plus the marginal product 

of labor times the proport:f.onate·increase in labor, plus·the propor• 

t:i.onate increase i~ output due ·to _technological advance. Teahnica.l 

progress over time can be shown in a diagram as that.in Figure 1, by 

shifting the isoquants toward the origin. Thus production of .a g;lven 

output can be achieved by less quantities of·capital and labor. 

Continuous economi~·growth therefore requires continuous 

technical.progress as well as increases in the quantities of capital 

and.;Labot'. Hagen indicates that: 



If ther~ were no advance in technical knowledge, if rising 
income were gained only by supplying to each worker additional 
capital embodying techniques previously known - then as 
population increased.and the quality of c1;1.pital was increased, 
the two together would run into increasingly scarcity of 
resources - and.diminishing returns to labor and capital 
(declining marginal productivity) would cause a decline in 
income.at the margin and averc1.ge income. As labor and 
capital increased, the decline in marginal productivity would 
be faster and faster.5 
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Continuous economic growth then, requires continuous technological 

advance in order to increase the productivity of capital and labor. 

Accumulation of technical knowledge is necessary to introduce and apply 

new techniques of production and organize production process.· The 

technology of production will evolve more and more.along scientific 

lines; traditional production methods will give way to new, advanced 

techniques of production. Industrial advance requires an increasing 

supply of engineers, scientists, economists and business administrators. 

Applying new methods of agricultural production will require a 

significant increase in modern science and technology. This would 

change considerably the manpower requirements·of the agricultural 

sec::tor. 

A growing and expanding industrial sector increases the n~ed for 

raw materials, ~nergy, transportation, communications; sources of 

finance, trade and commercial services. Industries tend to become 

concentrated geographically and on the whole near the consumer markets 

provided by big cities. This process strongly stimulates urban 

concentration. The large masses of people attracted to the cities 

increase the need for all sorts of urban services, such as housing, 

5Everett E~ Hagen, Th~,1:l~!l!IPm·:Pevddpment, (Homewood, 
Illinois, 1968), p. 198. 



schooling, water supply, electric eµergy and sewage systems and 

facilities for distributing foodstuffs. 
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The rapid advance of the industrial sector, both in absolute terms 

and in relation to the other sectors of the economy, therefore, produces 

great stress and tensions throughout the economy, especially on the 

service sector. Well qualified professionals will be required to deal 

with the problems of public administration, education, construction and 

business. 

Functions of Structural Specialties 

Though technical advance and technical specialties are very 

important.for economic development, they are·not the only factors neces

sary for economic development. Technical progress requires favorable 

structural fact9rs. Structural factors refer to those social, economic 

and political factors that bear on the effectiveness with which the 

economy operates, such as family ties, income distribution, work 

habits, legal environment, political systems and the.attitudes of the 

people.toward work, mobility, savings, investment and applying new 

technology. These structural factors act in two different ways: they 

act on the rate of accumulation of capital and technical knowledge, and 

on the effectiveness with which existing inputs are used. Favorable·. 

structural factors would increase the available resources and would 

increase the efficiency in the utilization of output from already avail

able r¢.i~t.!~¢es. For e~ample, favorable attitudes toward saving would 

increase capital accumulation and the attitude toward investment and 

risk taking wquld increase the productivity of capital invested. 
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Raul Prebish, referring to Latin American economic development, 

stated: 

The social structure prevalent in Latin America constitutes a 
serious obstacle to technical progress and consequently, to 
economic and social development ••• Is it suggested that 
the present system, under which the energies of individual 
initiatives are cramped by social stratification and privilege, 
should be kept intact? Or is the way to be cleared for this 
initiative by the structural reforms referred to, so that the 
system may acquire the full dynamic fore~ it lacks at the 
present?6 

Clifford,Geertze indicates that "any.society or culture is capable 

of economic development. The problem is to recognize within each cul-

ture,those structural factars which impede development and change them 

to accept it. 117 

To under$tand the necessity for graduate education in structural 

specialties, it is important to explore the structural barriers to 

development •. Much of the explanation of underdevelopment is to be 

found in the social, institutional and political characteristics within 

8 which the underdeveloped economy.operates. There are unlimited numbers 

of these noneconomic characteristics. 

An underdeveloped country is predominantly traditional. Even 

though the modern sector is outward looking and responds to the incen-

tives of the market, it is affected to some extent by the values and 

6 United Nations, Econ.omics and Social Council, Economic Commiss:Lon 
for Latin America, Towards !. Dynamic Developmen.t Policy !£!:. Latin 
America, Santiagc;>, Chile, 1963, pp. 4-5. · 

7 Clifford Geertze, Peddlers and Prices: Social Development and 
Econamic'Change .!B_ Two Indonesian Towns, Chicago; 1963, p. 145. 

8 Everette E. Hagen, The Theory of Social Change: How Economic 
Growth Begins, (Homewood, Illinois, 1962), pp. 20-22~ 
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9 traditions of the traditional sector, Typically in Latin America, the 

traditional sector is static, low in productivity and unresponsive to 

the stimuli of the market system. A traditional society is made of 

small agricultural villages that are more or l~ss isolated from each 

other. A routine has.been established in almost all areas of activity. 

This routine repeats itself without interruption. Consequently, a 

traditionalistic approach to all social activity in general and to 

economic activity in particular is established. Included in this 

tradition are many elements crucial to t~e general question of economic 

growth. 

Family ties are very strong. This fact has several consequences 

10 of importance.to the development question. It creates a barrier 

against mobility of workers as they are most reluctant to leave the 

areas in which they were born and raised. The strong and extended 

family ties also mean that.each member of the family has a responsibil-

ity toward the other members. This is true to the extent that 

unemployeg workers are taken care of by other members of the family. 

This kind of family social security system acts as a barrier to mobility 

and to a lesser extent to work effort. Furthermore, the loyalty to the 

extended family often results in inefficiency. Jobs are often given 

to relatives regardless of their productivity. Under these conditions, 

it is more or less accigental if the most able person available is 

employed in a given job •. 

9ECLA, United Nations, Social Change and Social Development Policy 
in Latin America, New York, 1970, pp. 22-24. 

lOHenry J, Bruton, Principles£!. Development Economics, (Englewood 
Cliffs, N. J., 1965), Chapters 7 and 13. 
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The family system is one reason why in these societies, reward is 

often unrelated to effort. This separation of·· income from effort is 

surely one of the most significant social factors accounting for much 

of t~e low productivity of workers in the traditional sectors. 

In terms of income distribution there is only a very small middle 

income group •. The very rich group is a very small minority of the 

population, and the very.poor group is a huge majority of the popula-

tion. This situation, which can be explained principally by the land 

ownership system, tends to discour~ge work effort in two ways: first, 

it is almost impossible to move from the poor to the rich class, which 

discourages the poor class from trying. Second, workers feel that they 

11 do not receive their "just" share of the product. Thus, efforts to 

increase productivity are discouraged. The example often cited is 

that increases.in agricultural productivity are discouraged because so 

much goes to the landlord, the peasant cultivator finds little left over 

to reward him for his work effort. This system of income distribution 

has adverse effects on the individual and the investor,. and their .. 

capital accumulation h~bits. A disincentive to save or to accumulate 

capital exists simply because there seems little purpose for saving. 

Technical change is difficult in traditional society. Any new 

technological process involves in some sense a process of accumulation •. 

Modern techniques require many changes in habits and routines. To 

incorporate.into the economy a new way of conducting the production of 

an old product or the introduction of a new product requires some 

adjustment, some modification in traditional activity. Where traditions 

11Ibid., p. 111. 
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are stro'l;lg and firmly entrenched, the introduction of a new technolc;;,gy 

12 is likely to face a very high barrier. 

The work habits of t~e labor force are to some degree affected by 

traditionalism. The workers' 1:µnit~d horizon both as to time and as to 

geography means that their understanding of what extra income can do for 

them is also thereby limited. Workers may therefore tend to work only 

to the extent necessary to meet _the 1imited needs of which they are 

13 aware. These attitudes toward the_value of work decrease labor 

productivity. 

The social organization of the underdeveloped country militates 

against chijnge. The traditional society limits the individual freedom 

to try new methods, or limits the likelihood.of success, i.e., saving 

usually is-used in acquiring land rather than investment in in4ustry. 

Landlords do not introduce new techniques into the system but rather 

their efforts are concentrated toward maintaining their strong position 

in the system. Merchants usually use their capital in trading rather 

than production. Government . bure~ucrats are· part of ._ the society and 

are subject to handicaps, pressures, and inhibitions as are individuals 

in the private sector. Large scale-enterprise generally is introduced 

only by foreign investors. 
("4t-:, 

The ruling class-of people-in the underdeveloped country concen--, 

trates the political power in the hands of a relatively small and 

conservative elite group. Economic development is difficult where 

12 · ·- - ·Benjamin Higgins, Economic Development_ (New York, 1968), pp. 
251-252. 

13Ibid., pp. 237 and:263 •. 
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education, urbanization and better communication·encourage structural 

changes and are complimentary to economic development. Emphasis on 

structural specialties is, therefore, of relatively greater importance 

in the first stages of development, and the technical specialties grow 

in importance as development progresses. 
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CHAPTER III 

ECONOMIC DEVELOPMENT IN°LAT!N~AMERICAN COUNTRIES 

This chapter is concerned with the level of economic development 

of the seven selecte4 Latin American countries (MexiGo, Brazil, 

1 Colombia, Argentina, Chile; Venezuela and Peru) and the specialties 

relevant to.these levels. Measures (or indicators) of economic.develop-. 

ment are _developed and-used to identify the level of economic develop-. 

ment.in each country. Each indicator may have a wide margin of error, 

however, together they provide an indication of the level of economic 

development. The most relevant economic development indicators for the 

purpose of this study are (1) per capita gross domestic product, (2) 

the Harbison-Myers index of human resource development, (3) percentage 

of labor force engaged in agriculture. The growth rates of gross and 

per ca.pita domestic product are used to indi.cate · the economic growth 

rate. of the: seven, ·countries .• · 

Therelative importance,.and tlle level and trends of development 

of the agricul;tural and industrial se.ctors in. the selected countries . 

will ,be ·identified by (1) gros_s agricultural production as ·percentage .of 

gross domestic product, (2) rates of growth of agricultural production, 

(3) th_e agrarian systems, (4) manufacturing value added -as pe~centage. 

1 These countries have been.consisteqtly the major ,senders of grad-
uate· students to .the United States' universities. They are. also the 
largest coqntries in Lat;n America in terms of-population and gross, 
domestic product. 
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of gross domestic product, and (5) rate of growth of manufacturing value 

added. All measures in this chapter will be used to identify the·fields 

of graduate education needed for the seven selected countries. 

Econ9mic Development Indicators 

Table II presents .data on the three economic development indi.cators 

utiliz.ed to identify the level of economic development of the selected 

countries, per capita gross domestic product, the Harbison-Myers .index 

of human resource development and the percentage of labor force engaged 

in agriculture. 

Per Capita Gross Domestic Product 

Pet'. capita gross domestic product is used by most economists as the. 

basic indicator or measure of the level of economic development. They 

consider that economic development is an improvement in materia,l wel.1-

being .as reflected in an increasing flow of goods and services. Per 

capita gross domestic product for the seven Latin American countries are 

presented in co1umn (1) , Table II. Differences among the seven . 

coun~ries are considerable. The per capita domestic product varied in 

1968.from $85l·in Argentina to $314·in Brazil. This range of income 

lies in between those.of the developed countries such as the United 

States and the West European countries with per capita gross domestic 

product above $1,000 and those of most of the.under-developed countries 

in Africa and South Asia with per capita gross domestic product less 

than $300. 2 

2united Nations and United States Agency for International 
Development data. 
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TABLE·II 

PER CAPITA GROSS DOMESTIC PRODUCT, INDEX OF HUMAN RESOURCE 
DEVELOPMENT AND PERCENTAGE OF LABOR FORGE IN AGRICULTURE 

OF SEVEN LATIN AMERICAN COUNTRIES 

(1) (2) (3) 
Per Capita Index of Percentage of 

Gross Domestic Human Resources Labor Force 
Product (1968) Development in Agriculture 

Country U.S •. Dollars (HM. Index) (19p7) 

Argentina 851 82.0 16.7 

Venezuela 765 47.7 30.6 

Mexico 631 33.0 50.6 

Chile 585 51.2 26.7 

Peru 386 30.2 49.9 

Colombia 336 22.6 44.4 

Brazil 314 20.9 47.8 

Source:. Column (1) - ECLA, Social Change and Social Development Policy 
in Latin America, United Nations, Newy'ork, 1970, p.· 19. 
Column (2) - Harbison, F. H. and C. A. Myers, Education, 
Manpower and Economic Growth, McGraw-Hill Book Company; New 
York, 1964, p. 33~ 
Column (3) - Socio-Economic Progress in Latin America, Social 
Progress Trust Fund Ninth Annual Report, 1969, p. 5~ 
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Index of Human Resource Development (the Harbison-Myers Index) 

Harbison and Myers developed a composite index to measure the level 

of human resource development. They based their measure on the fact 

that the goals of modern societies are political, cultural, and social 

as well as economic, and huma~ resource development is a necessary 

condition for achieving all of them. 

Human resource development, therefore, may be a more realistic 
and reliable indicator of modernization or development than 
any other single measure. It is one of the necessary condi
tions for all kinds of growth, social, political, cultural, or 
economic. 3 

The index is the arithmetic .sum of (1) enrollment at .second level 

of education as a percentage of the age group 15 to 19, adjusted for the 

length of schooling, 4 and (2) enrollment at the third level of educa

tion5 as a percentage of the age group 20 to' 24, multi.plied by a weight. 

of five. They ranked the composite indexes of 75 countries into four 

levels: Level I, underdeveloped; Level II, partially developed; Level 

III, semi-advanced; and Level IV, advanced. 

The index indicates that Argentina was the only Latin American 

country in Level IV. Chile, Venezuela and Mexico were in Level III and 

Peru, Colombia and Brazil in Level II. The values of the indexes for 

these countries are presented in Table II. In other words, Argentina 

was the most advanced in terms of human resources, followed by Chile, 

3 F. H.' and Myers, C. A., Ibid. , 14. Harbison, p. 

4The data used were for the latest year, ranging from 1958 to 1961. 

5The data used were for the latest year, ranging from 1958 to 1961. 



Venezuela, and Mexico. Peru, Colombia and Brazil had lower levels of 

·development;. 

A measure of this type; although useful, has certain limitations. 

The index depends on the enrollment statistics which are a flow rather 

6 than a stock,of high-level manpower. This brings about problems in 

comparisons among countries, for the drop-out to graduate ratio varies 

considerably among countries. For example, a study of the ratio of· 

university graduates to student enrollment per 100,000 inhabitants in 

32 

1963 in fifteen countries including Argentina, Mexico, Brazil, and Peru 

showed that Argentina had the highest rate of drop-outs and the lowest 

7 rate of graduates to enrollment, among the 15 countries. The rate of 

graduates to enrollment varied from 5.5 percent in Argentina to 39 per-

cent in the United Kingdom. Mexico, Brazil, and Peru had ratios of. 

21 percent, 16 percent and 12 percent respectively. 

Percenta~es of .the Active Population Engaged in Agriculture 

This measure has high negative correlation with both per capita 

income and the Harbison-Myers index of human resource development on a 

8 world-wide basis, and therefore can provide an indication of the level 

of development •. Reports of the seven countries show the percentage of 

6The stock of human capital indicates the level of human resource 
development which has been achieved by a country; the flow measures the 
rate of human capital formation over a specific period of time, or it 
measures the gross or net.additions to the stock of human capital. 

7organization for Economi~ Cooperation and Development, Education, 
Human Resources and Devel~pment in Argentina, 1967, pp. 118-119. 

8Harbison and Myers, Ibid., p. 39. 
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each country's "active population" engaged in agricultural occupations 

(Table II). 

In Mexico, Peru, Colombia and Brazil, agriculture employs over 

40 percent of the active population. In Argentina, Venezuela and Chile 

the proportion is between 30 and 17 percent. This compares with several 

industrial countries as follows: United Kingdom, 3.4 percent; Unit~d 

States, 5.5 percent; West Germany, 10.8 percent; and France, 17.6 

9 percent. Thus, the agricultural sectors of the Latin American. 

countries include much higher proportions of t~e working population than 

is the.case in developed countries. 

Growth of Domestic Product 

The comparative growth rates of gross and per capita domestic 

product of the seven selected countries are indicated in Table III. For 

the period 1961 to 1967, the growth of economic activity meas-

ured by average annual growth rate of domestic products shows variation 

from a minimum of.2.9 percent in Argentina, to a maximum of 6.8 percent 

in Mexico. Table II shows that all countries except Chile and Peru had 

higher rates of increase of gross domestic product in 1968 than for the 

years 1961 through 1967. This may indicate a general trend of more 

rapid expansiono 

Argentina had the lowest rate of overall economic growth during the 

period 1961-1967. Mexico and Peru maintained tte highest average yearly 

rate of economic growth with approximately 6.8 percent and 6.2 percent, 

9socio-Economic.Progress in Latin America, Social Progress Trust 
Fund Ninth Annual Report, 1969, Inter-American Development Bank, 1970, 
p. 4. 



respectively. Brazil, Chile, Colombia, and Venezuela maintained 

moderate rates of increase of between 4.5 and 4.9 percent in the.same 

period. 

TABLE III 

GROWTH RATES OF REAL GROSS DOMESTIC PRODUCT AND PER CAPITA 
PRODUCT IN SEVEN LATIN AMERICAN COUNTRIES 

IN SELECTED YEARS 
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Country 
Growth Rates of Gross 

Dome!;ltic Product 
Growth Rate of Per 

Capita Product 

Argentina 
Brazil 
Chile i 

Colombia 
Mexico 
Peru 
Venezuela 

Average of 
tbe seven 
countries 

. (average 1961-67) 
2.9 
4.7 
4.9 
4.7 
6.8 
6.2 
4.5 

5.0 

(1968) 
4.8 
6.9 
2.7 
5.5 
7.0 
3.5 
5.8 

5.2 

(average·· 1961-69) 
1.9 
1.9 
1. 7 
1.5 
3,2 
2.3 
1.1 

1. 9 

Source: Socio7Economic Progress in Lati:n_ America, Social Progress 
Trust Fund Ninth Annual Report, 1969, Inter-American 
Development Bank, March, 1970, p. 2, 

The rates of growth.of gross domestic product have been diluted by 

subst~ntial accelerations of population growth. The per capita products 

therefore,grew at much lower rates, than did the gross domestic 

products, as shown in Table III. Mexico was the only country with a 
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relatively high rate of growth.of per capita product (3.2 percent). The 

rest of .the cquntries had substantially lower rates of growth of 

approxim~tely two percent or less. 

Development in the Agricultural Sector 

The agriculture sector is especially vital to the Latin American 

economies. Its importance is derived from s~veral factors of which the 

most important are the large proportion of population active in the 

agricultural sector, tl}e low inco.me of the ,agricultural p0pulation with 

respect to other sectors of the economy and the importance of agricul-

tural products in the export mix of most of the.Latin American 

couy.tries. 

The import~nce of agriculture in economic growth and development. 

has been stressed by many economists. 'w. Arthur Lewis states: "it is 

not profitable to produce a growing volume of manufactures unless, 

agricultural production is gr0wing simultaneously. 1110 

Lewis points out the necessity of a balance between agriculture 

and industrial growth and was.among the first to correct the widely held 

notion tqat the economic expansion of underdeveloped countries must come 

through a "big push11 on tlle industrial side alone. 

The Agrarian System 

Most of the farms in Latin America still operate under the 

10 W. Arthur Lewis, Economic Development with Unlimited SupRlies of 
Labor, the Manchester School of Economic and Social Studies, Vol •. 22, 
No. 2, 1954. 
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d . i 1 ' 1 1 11 trait ona agricu tura structure. 'I:he large landowners and their 

representatives are the richest and most influential members of their 

communities. The land tenure institutions.are a product of the power 

structu:i;-e. They bind the workers to the land while conceding them lit-

tle income and.few continuing rights. Tenants and workers on the large 

estates depend.upon the landowners for employment - there being no 

alternatives - and for a place to live. Wage and rental agreements can 

be adjusted to suit the landowner's convenience so that all productivity 

increases and windfall gains return to him, 

!he large farm owners have financial and commercial activities in 

the.large cities, poli~ical responsibilities in the capital and profes-

sional and.cultural interests far removed from tbe land. Agriculture 

as such is often only of secondary interest to them. Typically they 

maintain residences in the city. 

The traditional small farms are characterized by tenure 

institut~ons tha~ are scarcely more,conducive to development than those 

found on the big estates. The small farms are generally dependent for 

the:l,r contacts with the outside worlcj. upon a small group of town dwell-

ing politicians, landowners, merchants, and secular and esslesiastical. 

officials. As a result, these pe9ple have a great deal of power ove:i;: 

the small holders. They are seldom interested .in jeopardizing their 

influence by promoting other close contacts with the outside world or 

by encouraging technical.innovation and education that wo4ld make the 

11solon L. Barraclough and Arthur L. Domike, "Agrarian Structure in. 
Seven Latin American Countries," in Charles T. Nisbet (ed.) Latin 
America: Problems in Economic Development (New York, 1969), pp. 91-131. 
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small holders more independent and mobile~ ·This system renders change 

and teGhnological improvement unlikely. 
. 

To the extent that traditional tenure systems impede full, 

efficient use of the land, tl:ie labor force and capital in agriculture, 

economic progress is restricted.. Both large farms and small farms use 

resources.wastefully. In small holdings labor.is wasted by overuse on 

small pieces of land. 

Only a small portion of the land of the large estates has been in 

cultivation. The .remainder is left in native vegetation. Relatively 

much less labor is used on most large holdings .. than on small farms. 

Even while av(;!rage production per worker is sometimes quite high, 

production per hectare is low compared to either.technical potentials 

or to outputs achieved on small units. This is so despite the facts 

that the large holdings contain the best soils and the land most.favor-

ably located with regard to roads, markets and water supply and that the 

owners have ready access to credit and technical assistanceo 12 

Measured by commercial standards the management of large land 

holdings is typically deficiento For exampleJ agronomists estimate that. 

the large-scale producers of cocoa and coffee in Brazil could double 

production of many existing plantations with only nominal improvements 

in management and investment. In _Argentina new investments on large 

cattle .estate farms are not made even though returns would be. increased 

by 25 to 40 percent, because they require better management·than,is 

provided by their absentee owners. In the case studies made in the 

costal areas of Peru, capital-product ratios of 600 were estimated on 

12Ibid., ppo 102-105. 



large units, indicating very low capital productivity. In the United 

States the ratio is typically about 205. 13 

Except for the recent land reforms in Chile and Peru, Mexico and 
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Venezuela are the only Lat.in American countries that have effected land 

14 reforms on a large scale. Mexico started her land reform,in 1917. 

Venezuela began her land reform in 1958. The rest of the Latin American 

couI1,tries have enacted land reform legislation, but there is a vast gap 

between promulgation of l?WS and their meaningful implementation, 

Much of the effort to increase efficiency must necessarily be 

applied after land reform takes place, rather than as a substitute for 

it. L~nd reform is a revolutionary measure which passes property and 

power from one group of the community to another. Vigorous development 

policies should accompany land reform within agriculture and outside of 

it. In the agriculture sector a new, flexible and efficient pattern of 

resource allqcation and use must be created. 

The Percentage of GDP in.Agriculture 

Altho~gh agriculture employs a high proportion of the work forces 

(Table II), the data of Table IV indicate the low productivity of 
I 

agriculture. The agricultural sector represents small percentages of 

GDP. from a minimum of 7.7 in Venzuela to a maximum of 31.4 in Colombia. 

-13 .Ibid., p. 104. 

14Edmu~do Flores, 11Latin American Land Reform: Meaning and 
Experience, 11 in Charles T. Nisbet (ed.) Latin America: Problems in 
Economic Development (New York, 1969), pp. 132-140. 



Close to the minimum was Chile (10.5 percent) and close to the maximum 

was Brazil (26.4 percent). 
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According to the data of Table IV, Latin American agricultural 

production has failed to grow at the rate .of population expansion in 

four countries. The rates of growth of population in Brazil, Colombia, 

Chile and Peru were 3.0, 3.2, 2.5, and 3.1 percent, respectively, while 

the rates of growth in agricultural products of these four countries 

were 2,8; 2;3, 2.1 and 0.7 percent. The only countries which had rates 

of growth in agriculture exceeding 4.0 percent were Mexico (4.7 percent) 

and Venezuela (5.2 percent). Comparing agricultural production growth 

with the average growth of ,GDP of 5.0 percent for the seven countries 

over the period (Table III) shows agriculture to be a lagging sector in 

the economy of Latin America. 

Data in Table V show that except for Chile and Venezuela, whose 

major exports are copper and petroleum, respectively, agricu~ture is 

of dominant importance for the exports of the rest of the seven Latin 

American,countries. In 1966, agricultural products constituted 92.5 

percent of totql exports of Argentina, 80. 2 perc.ent of Brazil and 7 5. 4 

percent of Colombia. Mexico and Peru each had about 51 percent. For 

the period 1964~1966, meat and meat products and wheat accounted for 

44 percent of .the exports of Argentina. Coffee accounted for 47 

percent and 67 percent of the exports for Brazil and Colombia, 

respectively. Cotton accounted for 18 percent and 13 percent of the 

exports of Mexico and Peru, respectively. 

The principal means for solving.the agricultural problem, defined 

as low ,productivity, l0w income of the agricultural population and poor 



Argentina 

Brazil: 

Colombia 

Chile 

Mexico 

Peru 

Venezuela 

TABLE. IV 

G~OSS AGRICULTQR'AL PRODUCT, RAT~ OF ~ROWTH OF AGRICULTURAL PRODUCrioN AND 
AND l?OPULATION GROWTH• RATE OF THE. SEL~CTED COUN.TRIES 

Gross Agricultural 
Product as a 

Percent of GDP 
(1968) 

15.5 

26.4 

31.4 

10o5 

14.6 

18.9 

7 •. 7 

Avera_ge Annual 
Rate of Growtb 

of Agricultural Product 
(1961-68) . . 

2.5 

208 

2.3 

2.1 

4.7 

0.7 

5.2 

Average Population 
Growth Rates 

(1961-68) 

1. 6 

3.0 

3.2 

2.5 

3.4 

3ol 

3.5 

Source: Column (1) - ECLA, Social Change.and Social Development Policy in Latin America, New York, 
1970, p. 19. . . . . 
Columns (2) and (3) - Socio-Ecorn;>mic Progress in Latin Arnerica1, Social Progress Trust· 
Fund Ninth Annual Report, _ 1969 t ·pp •. 5 and .10. · · 

~ 
0 



TABLE V 

TEN AGRICULTURAL COMMODITIES AS PERCENT OF 1964-66 TOTAL EXPORTS 

Meat. Agricultural Prod. 
& -- Hides as Percentage of 

Meat & Total Exports 
Country Coffee· Cotton Prod. Wheat Sugar Bananas Corn Wool Skin Cocoa Total 1966 

Argentina - - 24 20 1 - 12 8 4 - 69 92.5 

Brazil 47 7 2 - 4 - 1 1 1 3 66 80.2 

Chile - - - - - - - - - - 1 6.4 

Colombia 67 2 - - - 3 - - - - 72 75~4 

Mexico 7 18 2 2 7 - 4 - - - 36 51.5 

Peru 5 13 - - 7 - - - - - 26 51.4 

Venezuela 1 - - - - - - - - - 1 1.2 

Source: Commodity Statistics from U. S. Aid, Economic.Data Book, Total Agricultural Export from FAO, 
Trade Yearbook, Vol. 21, 1967. 

+" 
I-' 
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export performance, conc~rns basic structural reform in the 

agricultural sector; that is, economically planned and managed agrarian 

reform~ In addition, agricultural research, agricultural extension 

services, and increased use of fertilizers and other agricultural 

chemicals are necessary. An increased number of agricultural 

specialists should be trained ta contribute to a better knowledge of 

new crop varieties and agricultural techniques suited to local condi

tionso 

Development in the Industrial Sector 

The Percentage of GDP in Industrx 

Manufacturing in 1968 produced 23.4 percent or about a fourth of 

Latin America's gross domestic product, compared to a share of 22.4 

percent in 1961 (Table VI). These proportions exceed the contribution 

of the agricultural sector to gross domestic product, which dropped from 

18.4 percent in 1961·to 16.6 percent in 1968. The employment structure 

of the two sectors, however, is quite different, and reflects sharp 

differences in average labor productivity. Manufacturing accounts for 

only 14 percent of the labor force with nearly half in handicrafts, 

while agriculture employs 42 percent of the labor force. 15 

Data.on the structural changes from 1961 to 1968 and the relative 

importc;lnce of the value added portion of the manufacturing sector within 

the individual countries of Latin America are presented in Table VIo 

As this table shows, the most highly industrialized country of Latin 

15socio~Economic Progress in Latin America, Ibid., po 13. 



TABLE VI 

MANUFACTURING VALUE ADDED AND PERCENTAGE OF GROSS DOMESTIC PRODUCT IN THE 
SEVEN LATIN AMERICAN COUNTRIES, 1961 AND 1968 

1961 
Value of Millions 

of 1963 
Country U. S. Dollars % of GDP 

Argentina 4 ,592 35,2 

Brazil 4,359 22.8 

Chile 575 23.1 

Colombia 744 n.a. 

Mexico 2, 712 19.8 

Peru 487 18.4 

Venezuela 816 13 .1 

Seven Countries 14,285 

Latin America 15,588 22.4 

*n.a. - not available 

1968 
Value in Millions 

of 1968 
U. S. Dollars 

5,471 

6,385 

863 

1,048 

4, 724 

777 

1,304 

20,572 

22,513 

% of GDP 

35.2 

25.1 

25.6 

Uoa. 

21. 2 

20.2 

14,9 

23.4 

Rate of Growth 
of Value Added 

2.5 

5.6 

6.0 

5.0 

8.3 

6.9 

6.9 

5.5 

5.4 

Source: Socio-Economic Progress in Latin America, Social Progress Trust Fund Ninth Annual Report, 
1969, Inter-American Development Bank, March, 1970, pp. 15 and 16. ~ 

(.,.) 
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America in structural terms is Argentina, with 35.2 percent of gross 

domestic product derived from value added by the industrial sector in 

1968. Chile is second with 25.6 percent and Brazil is third with 25.1 

percent~ Mexico is fourth with 21.2 percent _and Peru is fifth with 20.2 

percent. 

However, structural comparisons.of this type have certain 

limitations, They are dependent on the overall levele of development 

and•· size and nature, of the economy. For example, the disproportionate -

importance of petroleum in Venezuela, _which belongs to the mining 

sector, reduces.the relative importance of tQe manufacturing sector 

considerably. 

Industrial-Production Trends in the 1960's 

In the Latin American economies the manufacturing sector, in terms 

of value added, expanded by 5,5 percent per year from 1961 to 1968 for 

the seven countries as a whole (Table VI) compared to a growth of gross 

domestic product of 5~0 percent (Table III). The value of .worlq. 

industrial production, however, expanded at the higher rate of 6.8 per

cent annually during the same period. On the basis of estimates in 

constant; dollars ef 1963, value added generated by the manufacturing 

sector ef Latin American countries ip..1961 amounted to U, s. $15.6 

16 billion, .and in 1968 to U. S. $22. 5 billion. 

Compared to the growth of value added of the manufacturing sector 

of 5.4 percent, value added in.mining in Latin America expanded by only 

16 Ibid_., p •. 13. 
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4.2 percent a year, from 1961 to 1968, but value added by the generation 

of elec;.tricity rose by 8.7 percent,: the highest rate of growth of all 

the economic sectoJ;'s. Value added by construction activity also 

itJ.creased more rapidly that!, that added by manufacturing, at a rate of 
17. 

5,7 percent a year. 

Except for Argentina i;md Colombia, the rate of growth of value 

added by industrial production was.higher than that indicated by the 

;regional average (5,4 percent). Mexico, Peru and Venezuela achieved 

higher rates of industrial growth .. in terms of value added than did the 

world as a whole (6.8 percent) in the same period (1961-1968). Further 

development of industrial sector can be achieved in Latin America by 

well administered industrial planning, which needs increasing numbers 

of specialists in.business administration and all fields of 

engineering. 

In conclusion, the above analysis of Latin America's economic 

development indicates.that.the seven countries are in intermediate. 

stages.of development, in terms of per capita income, human resource 

development, and predominance of agriculture in the economy. Neverthe-

less, there are major variations among the seven largest Latin American 

collntries in terms of their economic development. Argentina is the 

most advancec;l country ,in.terms of per capita gross domestic product, 

human.resource development and industrialization. Next to Argentina 

in economic development are Venezuela, Chile, and Mexico. Peru, 

Colombia and Brazil are the least developed of the seven countries. 

In ternis of :rates of growth of domestic product Argentina has recently 

17 Ibid •. , pp. 13-14, 
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experienced the lowest rates of growth of gross domestic products and 

of manufacturing value added. The other six countries had higher rates 

of growth of both.domestic product and manufacturing value added in 

tq.e 1960's. 

In each of the seven ~atin American countries some industries are 

well develqped, particularly in Argentina, Chile, Mexico and.Brazil. 

In addition, Venezuela has a large and technologically sophisticated 

petro~eum industry. The·rates of growth of the ·industrial sectors in 

the.seven countries are much higher than those of the agricultural 

sectors. The agricultural sectors are lagging in the seven countries. 

Agricultural production has failed to grow at the rate.of population 

expansien. · Generally, the reason lie1:1 in tq.e traditional agrarian 

systems,that restrict the application of technology in,agriculture. 

For the levels of development of the selected Latin American 

countries, graduate education is needed in both the structural and 

technical.areas of study. Graduate education in structural fields 

of specialization, particularly social sciences and education is neces

sary to accelerate the rates of economic development of the seven 

countries since structural barriers to economic development tend to 

exist througbout,the underdevelopment stages, as explained in Chapter 

n. 

The technical specialties are needed to apply and innovate new 

techniques of production and to carry forward modernization of agricul

ture and, industriali~ation. Graduate education in agricultural fields 

is needed specially for Mexico and Venezuela which have had large.scale 

agrarian reforms. It is also needed for Argentina, Brazil, Colombia and 

Peru, which depend heavily on agricultural products for their exports. 
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Graduate education in business.administration and all fields of 

engineering are needed for all countries; expecially for Argentina, 

Ven~zuela, Mexico and Chile who are relatively advanced in industrial

ization. The increasing needs for public service which accompany 

industrialization and urbanization require the training of specialists 

in various fields including educaJ;:ion, engineering and public 

administration. 



CHAPTER IV 

EMPLOYMENT OPPORTUNITIES IN 

FIELDS OF SPECIALIZATION 

The purp~se ·of.· this . chapter is to estimate the . employment 

opportunities in various professions in the seven Latin American 

countries. Wherever ample-opportunities exist for a field of special

izatiot>. .there. is a .good .chance that ·prefessionals in such a field will 

be higl).ly 1,1~eful t~ the~r country. Conversely, shortages of employment 

opport~nities in fields indicate-oversupply of profe~sionals_in those 

The best direct meaEn-1,re of employment opport~nities in a particular 

country requires data o~ the.demand and supply of various profeesionals. 

Reliabl~ data; on demand_ are.· not available. for any of · the Latin .American. 

coun1:;ri~1;1. · Iiu~ccurate ~ata. on the supply of high-].evel manpower are· 

1 
available for only a few prefessions in a few countr~es. 

There(cn::-e 1 SOJ!!.e indirect meal!}1,1re of employment opportunitie1:1 is 

ne.cessary. One ijuch · can be developed from time series data on Latin 

American University student.enrollment and graduates and their distribu-

tion _among various,specialties. The proportion of stude~ts in a field 

of specialization a~ a particular time can be explained by both.the 

1 These generalizations derive from personal discussion wit4 
Professor-John,C. Shearer, who for many.years has worked with these 
data f~r various Latin American countries •. 
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level of opportunity in-that·field and the degree of status of that 

profession,, In the past the second factor was the main determinan~ of 

enrollment distribution. Higher proportions of students were enrolled 

ill prefeei;&ions ,with ,h:lgh status, suah as mec;l.:l.cine and law, Low propor- · 

tions, ef · etu.dent;s we'l;'e enroll~d · in ·.fields with low status, .such as 

ed~cation and physical anq natural sciences. 

In ·the economic; development; process industrial,,ization, urbaniza

tion, ~nd the middle.class expand rapi4ly. These seven Latin American 

countries have exper:.t,enc:ed industrial expl:illsion in the 1960's. Popula

tion.increased at an avefage:of about tq.ree percent;: a.year. The·middle 

class increased considerably in both absolute and relative terms. The 

tertiary s~ctor is expanding. In Latin.America, the middle class, for 

struat~ral reasons, relies heavily on education as the key for favorable 

employme~t opportunit:l.es. The develepment activities have opened many 

oppQrtunities to university graduates in both the industrial sector and· 

the service sector. For these reasons, university e~rollment increased 

tremendously in-the 1960's to meet the growing demand for high-level

manpowex- •. 

Econem~c development activities create changes in.employment 

opportunities. . Students, especially these from the middle clas_s, . 

enroll in fields where greater opportunities exist or are expected. 

Therefore, changes in t~e proportions of students in various.fields of 

specialization over time can be used as an indicator of the changes in 

opportunities and change, in canditions in the market for high-level 

manpower. The assumption is tbat the greater the:increase in the 

existing level ·of opportunities in a particular field, the faster the 

p:roportiqnal increase of students in that field. 
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Summary statistics on trends in enrollment in Latin American 

universities for the seven.selected countries are presented in Table 

VII, and illustrated in Figures 2 to 5. These data are based on 

detailed data for each country which are presented in Appendix A. Dur

ing the first ~ix years of the 1960's, enrollment almost doubled in 

Colombia, Chil~, Brazil; Venezuela and Peru, and increased about 50 

percent in Mexico and Argentina. 

Such tremendous increases have been conc~rrent with changes in the 

distribution of students' specialization. Until 1960; medicine and law 

were preferred occupations in most of the Latin American countries. 

Engineering became an important specialization only in the.late fifties,. 

Enrollment in engineering ranked third and often exceeded law in the 

sixties. Tremendous changes in enrollment proportions are found in some 

fields of specialization from one year to the next and can be explained 

by variation in placing the same subfields of study under the same. 

headings of major fields. For example, education often included sub

fields of humanities. Data on graduates are used to clarify trends 

whenever enrollment data are not adequate. 

Medicine and Law 

Trends in Enrollment in Major 

Fields of Specialization 

In 1957, medicine accounted for 50 percent of the graduates in 

Colombia, 41 percent in Arge~tina, 35 percent in Chile and 34 percent in 

Venezuela. In the same year law graduates accounted for 21 percent of 

the graduates in Brazil, 14 percent in.Colombia, 13 percent in both. 

Argentina and Peru <Appendix A). 



TABLE VII 

PERCENTAGE DISTRIBUTION OF STUDENT ENROLLMENT IN DOMESTIC UNIVERSirIES BY FIELD OF 
SPECIALIZATION IN SEVEN LATIN AMERICAN COUNTRIES FOR SELECTED YEARS 

Fine Social Natural Medical Non-
Country Years aumanities Education Arts Law Sciences Sciences Engineering Sciences Agriculture Specified 

Argentina 1955 2.6 0.2 4.9 26.8 19.1 3.2 12.9 28.7 1.5 4.7 
1960 7.5 i.4 6.4 22.2 16.9 3.7 14.5 25,5 1.8 ---
1963 * 16.0*** 6.6 14.6 18.3 8.9 10.6 22.9 2.1 ---
1965 * 15.5 5.6 16.6 22.3 6.7 12.5 20.5 2.4 ---

Brazil 1954 18.2 4.8 27.2 8.8 0.6 11.2 26.3 2.9 0.1 
1960 10.2 5.8 5.0 25.1 15.0 3.6 11.6 20.8 2.9 ---· 
1964 5.5 5.0 1.8 21.8 22 .• 2 6.8 16.3 17.7 2.7 0.3 
1965 11.0 5.8 3.2 21.4 19.4 4.4 14.2 16.4 3.9 0.2 
1966 26.7** 2.6 20.2 16.2 14.8 15.6 3.9 ---

Chile 1949 * 25.8 6.7 22.8 2.5 5.0 9.5 21.8 6.0 ---
1957 2.9 25.8 5.1 16.3 9.5 2.9 18.6. 15.0 3.8 ---
1960 3.8 27.5 5.5 10.8 10.7 4.1 20.4 12.4 4.8 ---
1961 4.1 27.4 5.2 10.8 10.5 5.5 . 20.2 12.2 4.3 ---
1963** 2.6 30.0 6.4 10.2 16.9 0.8** 12.3*** 16.6 3.4 ---
1965** 2.4 26.4 6.2 9.4 13.9 0.8 11. 7*** 15.2 3.0 8.7 
1967 5.0 34 • .5 5.1. 7.6 3. 6**" 4.6*** 22.7 12.0 3.9 .1 

Colombia 1955 2.5 2.4 1.6 18.7 4.4 5.0 24.0 33.3 3.4 4.9 
1960 4.8 1.6 10.5 17.6 9.9 6.9 23.9 18.1 6.5 .1 
1963 7.2 4.9 9.3 13.5 14.8 4.2 23.6 14.3 8.1 ---
1964 8.1 · 7.3 8.7 12.6 13.9 8.3 20.6 13.1 7.4 ---
1965 8.4 5.3 9.9 11.8 14.6 5.2 25.2 12.8 8.0 ---
1966 5.1 10.3 5.8 10.4 17.3 2.4 24.3 13.2 7.4 3.9 

Mexico 1961 3.8 4.8 8.8 13.1 21.6 5.7 19.8 19.0 3.0 0.5 
1963 2.5 6.1 5.3 13.0 24.3 7.1 20.7 18.9 1.3*** ---
1965 12.2 0.3*** 5.3 12.5 24.6 8.6 17.3 15.4 3.2 0.8 
1966 6.6*** 1. 7 4.4 12.4 25.7 11.6 18.8 15.3 3.0 ---

Peru 1957 19.3 5.4 o.'7 10.4 12.3 20.7 11.3 15.6 4.6 ---
1959 17.0 6.3 0.7 11.2 15.6 18.0 12.9 14.8 3.7 ---
1963 17.0 20.01!** 1.2 7.9 18.7 5.9*** 9.0 11.0 6.6 ---

\J1 
f-' 



TABLE VII, Continued 

Fine Social Natural Medical Non-
Years Humanities Education Arts Law Sciences Sciences_ Engineering Sciences Agriculture Specified 

Venezuela 1950 2.0 6.5 0.0 13,6 5.0 27.8 39.8 5.3 ---
1956 4.1 4.0 3.4**~ 12.2 15.0 2.2 18.0 35.9 2.4*** ---
1960 8.3 8.2 3.2 15. 2 21.1 1. 7 17.6 19.4*** 4.2 '1.2 
1964 6.8 10.8 15.7 19.2 4.0*** 14.0 18.7 6.4 1.4 
1968 6.7 13.3 12.€ 22.0 2.9 13.6 16.9 6.0 3.0 

* Education included humanities. 
** University of Chile only in years 1963 and 1965. 
*** Tremendous changes in proportions of enrollment from one year to the next may be explained by variation in placing 

the same branches of study under the same headings. 

Source: Calculated from data taken from United Nations, UNESCO, Statistical Yearbook, 1965-69. 
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The enrollme,nt stat~stics show heavy concentrations of study until 

1960 in the.two fields of medicin~ and law. The students enrolled in 

m~dicine accounted for inor4inately high proportions of students. 

Medicine ranited f iret: i.n three. countries. · Venezuela, Col~bia, and • 

Argent:ina had.the highest propoiti,ons, with. 36 percent; in 1956, 33 per

cent in 195~ a,nd •. 29 percent in 1955, respectively. In 19.55, law 

c9nst:!.~'l.Jted 27 pere~nt of enrollments.in both Argentina al).d Brazil, and. 

19 percent in Colom~ia. 

The p1;eva:f,lin$ tt'end in the 1960' s was .to lcn,.rer proportions of 

mediciIJ.e and la,w st1,1.dents. The-medicine-proporticl>n declined in 

Argentina fro~ 26 percent to.21 perc~nt between 1960-and 1965, -in-Brazil 

from_21 percent ;Ln 1960 to 16 percent in 1966, in Colombia from l~ per

cent: in 1960 to 13 percent in 1966, in M~ico from 19 percent in 1960 

to 15,perce.nt in 196~ and,in Peru frQlll. 15 percent in 1959 to 11 percent 

in 1963. 

The p"oportion of l•w stu.dents declined in At'gentina, from 22 per

cent in 1960 to 17 percent in 1965, in Brazil from 25 percent in 1960 

to 20 percent in 1966, in .Colombia from 18 percent in 1960 to 19 percent: 

in 19~6, in Chil,e from 11 percent in 1960 to 8 percent in 1967 and:in 

feru frQDI. ll percent in 1959 to a percent in 1963. 

~ost.of the 1:'apid increases in the engineer:1,ng proportio-q.s tot,k 

place.in t;he 19$0's. The·number of.engineering students in Chile· 

increased from 9Q7 in.1949 to 5,499 in 1960, or from 9~5 percent to 20.4 

percent of the.total university enrollment in Chile. In Colombia, the 
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number inGreased from 1,553 ~n 1950 to 5,422 in 1960, or from 15.5 

percent to 24 per.cent of total enrollment. In Venezuela, the number 

increased from zero in 1950 to 4,648 in 1960 or from zero percent to 

18 percent~ Industrialization and expansion of public services, 

especially in Argentina, Chile, Mexico and Venezuela, explain the 

growth.in demand for engineering. 

Engineering continued to be a popular profession in the 1960's. 

In the 1960's, the number of students in engineering continued to 

increase and constit4ted a high proportion of total students enrolled; 

however, the change in the proportion was much smaller than that in the 

1950's. In some.countries such as Mexico, Colombia, Chile and Brazil, 

the share has been almost constant. In Peru, Venezuela and Argentina, 

the share has been declining slightly. 

It .should not be concluded from the trends in enrollment that there 

are enough or surpluses of all types of engineers. There may be many 

civil engineers but shortages of other types such as industrial, 

mechanical and electronic engineers. Civil engineering was the first 

engineering specialty to be taught in Latin American universities, and 

therefore, the stoc~ of civil engineers is relatively large. 

In Argentina, of the 16,669 engineering degrees granted from 1901 

to 1966 slightly over·9,000 or 54 percent were in civil engineering. 

The next largest branche~ were electromechanical, with 11.7 percent; 

2 industrial with 7,7 percent; and chemical with 5.4 percent. As 

2 Morris A. Horowitz, "H~gh-~evel Manpower in the Economic 
Development of Argentina, 11 in Frederick Harbison and Charles A. Myers 
(ed.), Manpower. and Education, New York, 1965; pp. 4-7. 
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indµst;rialization advances, there b a growing interest in engineering 

careers. Engineering fields are now more popular in Latin America than 

are the tradit~onal professions of medicine and law. 

Education 

University enrollment in education was expanding in Latin American 

countri~s due to th.e growing awarenese of the importance of the prepara-

tion of sec~ndary school teachers, and due to the expansion of the 

middle ~lass and of educational services. In 1967, Chile had the 

highest proportions of students en~olling in education with 19,467 stu-

dents or 34.5 percent. The proportions of student enrollment in educa-

tion in~reased in the,1960~s in all the countries except Mexico. In 

Colombia, the proportion increased from 1.6 percent in 1960 to 10.3 per-

cent in 1966; in Venezuela, from 8.2 percent in 1960 tq 13.3 percent in 

1966; in Peru, from 6,5 percent in 1959 to 20 percent .in 1963. Mexico 

was the only exception; the proportion dropped from 4.8 percent in 1961 

to L7 percent in 1966. 

Socitl Sciences 

Large propol'.'tions of the social sciences studEmts specialize in 

3 economics. The demand created by economic activities and by industrial 

expansion has given status to economics as a preparation for managerial 

positions. Employment opportunities for other social scientists remain 

3 l,Jnit;:ed NatiQns~ Education, .Human Resources ~ Development in 
Latin Am~rica; Economic Conuuhsion for Latin America, New York, 1968. 
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limited, which explains why few students seek an education in such 

fields as sociology and political science. 

The proportions of students enrolling in social science increased 

in the 19~0's in Argentina, Colombia, Mexico and Peru and to a lesser 

extent in Brasil, Chile and Venezuela. The social science proportion 

of graduates ranked highest in Venezuela.and was equal to the law 

graduates in Brazil. This large supply ot social scientists explains 

the slow growth of ,enrollment in social science in these two countries. 

Humanities 

Humanities constituted relatively low proportions of graduates with 

a maximum of 12 percent in Brazil in 1964 and a minimum of two percent 

in Chile in 196J (Appendix A). There were no consistent patterns of. 

university enrollments in humanities. Enrollment .proportions 

fluctuated around a stable average for every country. For example, in 

Brazil.the enrollment proportion in humanities was 10,2 percent in 1960, 

decreased to 5.5 percent in 1964 and increased to 11 percent in 1965. 

In Colombia, enrollment in humanities was 4,8 percent in 1960, increased 

to 8.1 percent in 1964 and decreased to 5.1 percent in 1966. 

Ph:x;sical.and Natural Sciences . . . 

Generally, the proportions of students in physical and natural 

sc;l.ences were low in .all the seven countries. The proportions of 

enrollment in the 1960's reached a maximum of 11.6 percent in Mexico in 

1966 and a minimum of.0.8 percent in Chile in 196~ and 1965. 

The general trend in proportions of enrollment in physical and 

natural sciences was stable. Exceptions are the increasing trend in 
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Mexico from 5. 7 percent in 1961 to 11. 6 percent in l966; and in 

Argentina from 3.7 percent in 1960 to 6.7 percent in 1965. In Peru, the 

proportion. of students enrolled in physical and natural sciences 

dropped from 18 percent in 1959 to 5.9 percent in 1963, and in Colombia 

from 6.9 percent in 1960 to 2.4 percent in.1966. 

The·low proportions of enrollments in phy~ical and natural sciences 

can be explained largely by the limited ,;esearch.facilities and ·the lack 

of financial assistance for research from non-governmental economic 

units. l'here are only a few firms large enough to be able to set.aside 

significant,suI)l.s for research. Those firms are usually s1,1bsidiarie~ of 

bigger foreign companies whi~h pref~r to do their research work outside 

Latin America. In addition, the idea of helping finance research that .. 

-
is not intended to produce i!lllilediate results is alien to the private 

entrepreneur in Latin America. This leaves only the universities and 
I 

the state as possible sponsors of research. The·idea that the universi-

ties should sponsor research is not of long standing in the Latin 

American countries, but the concept of the state as sponsor.is even 

4 newer. 

Agriculture 

Enrollments in.agriculture, including veterinary medicine, were low 

in the .. sev~tr'''<.!b'Untrie!i in the 1960' s. However, there was a general 

trend of increasing proportions of enrollment in agriculture. The 

average proportion of students in.agriculture increased in the 1960's· 

from 3.8 percent to 4.9 percent. 
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Argentina had the lowest proportion of enrollment in agriculture 

(1.8 percent.in 1960 and 2.4 percent in 1965) and Colombia had the 

highest proportion (6.5 percent in 1960 and 7.4 percent in 1966). Peru 

and Venezuela had the highest rate of increase in agricultural enroll

ment, from 3.7 percent in .1957 to 6.6 percent in 1963 and from 4.2 per

cent in 1960 to 6.0 percent in 1966, respectively. This increasing 

trend in enrollment in agriculture indicates a slow improvement in 

employment opportunities for agriculture graduates. 

Determinants of Career Preferences 

The prevailing trends in all the seven Latin American countries 

seem to be towards a reduction in the proportions of law and medicine 

students and increase in enrollment of s()cial sciences and education. 

Enrollments in the fields of phy$ical and natural sciences and 

agriculture were still lagging. The determinants of.such changes in 

enrollment patterns are the changes in both the employment opportunities 

and the values of the society. 

Employment Opportunities 

Employment opportunities in various specialties are a major factor 

in explaining the trends in proportions of students in different areas 

of study. The opportunities for professionals in agriculture.and 

veterinary medicine are rather poor and so are the proportions of stu

dents in agriculture. Both the opportunities and proportions of 

students in agriculture are increasing at a slow rate; The demand for 

education graduates is increasing and so is the enrollment in education. 
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The large increase in.enrollment in social sciences is due to increasing 

de~and.for social scientists, particulArly economists. 

The declin~ng proportions of medical sciences and law are related 

to the large supply of physicians and lawyers relative to the demand for 

their services. The low stable entollment in physical and natural 

sciences can be explained by the continuation of limited employment. 

opportunities for them. 

Values and Sttuctural Factors 

Traditionally, the society's values have an important role in 

determining career preferences and enrollment patterns. The distribu-

tion of university enrollment has been largely.determined by a system of 

values with respect to the occupational heirarchy whic~ influences the 

prestige enjoyed.by each occupation. Until 1950, law and medicine had 

the highest occupational status of all fields of specialization and 

enrollments in these.two fields were inordinately high. 

In the past, the high enrollment in law was related to the fact 

that many law graduates entered politics on a full-time or part-t~me 

basis at the federal, provinc;al, or local level, and many-others 

5 entered bustness in various executive and administrative positions. 

The political and administrative opportunities have been declining for 

6 lawyers and increasing for engineers and economists. This contributes 

to.the decrease in the proportions of law students and for.the 

5 Horowitz, p. 14. 

6 United Nations, p. 115. 



proportional increase · :f,n the .proportions· of: engineering·· and economics 

students. 
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Industrialization and economic;develepment in Latin America have 

weakened the old traditions with respect to employment. opportunities 

available for each field of specialization._ For example, specialists 

are now needed tq fill job vacauGies in economics;·business .administra

tion.and public administration instead·of.their being filled by law 

graduates. These factqrs have affected the distribution of.university 

enrollment. In the determination of patterns of speciali~ation in.Latin 

Amer.ican 1,miversities employment opportunities are becoming more and 

more important·and the old value system is declining. 

However, the remai~ing .old values plus other structural factors 

keep employmen; opportunities from being appropriate to economic, 

development needs, The result is low opportunities in important fields 

for econamic development such as agriculture, physical and natural 

sciences, sociology, politi~al science and public administration. 



CHAPTER V 

MIGRATION OF PROFESSIONALS FROM 

LATIN AMERICAN COUNTRIES_ 

The migration of professionals such as physicians, engineers, 

scientists, and others with university training from a less developed 

country to a more advanced one is known as the "brain drain". Although 

the brain drain from the underdeveloped countries to the advanced 

countries is the result of many factors, the most important factor is 

t~e lack of professional opportunities in the, underdeveloped countries. 

Professor John C. Shearer states: 

The brain drain aspects of the.international migration of 
talent, ••• result from the decisions of the migrants and 
often reflect .an oversupply of certain kinds of professions 
relative to atti;active opportunities at home.1 · 

Similarly, Charles V. Kidd stated: "The major cause of migration 

to the United States from Latin America is the low level of professional 

2 and economic opportunity in the home countries." 

. 1John C. Shearer, 11 International Migration of Talent and the 
Foreign Student, 11 Proceedings .Qf the 22nd Meeting of the Industrial 
Relations.Research Association, 1969, p. 26. 

2 Charles V. Kidd, 11Migration of Highly Trained Professionals from 
Latin America to the United States," The International Migration of 
High-Level Manpower, New York, 1970, ~462. 
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Professionals from Latin .America havecmigrated in.significant 

numbers to the United States. 3 Migration-elsewhere outside Latin 

.America has been very limited. The data-on the numbers·of Latin 

.American professionals who emigrated to the United States, therefore, 

can be used as an approximation of the total numbers of Latin .American 

professionals emigrating. The purpose·of this chapter is to use the 

data on migration of professionals from the seven Latin .American 

countries to the United States to provide evidence on employment 

opportunities in some fields in_the Latin .American countries relative to 

tQe opport~nities available abroad. 

Lack of Professional Opportunities 

Lack of professional opportunities includes factors such as: (1) 

lack of employment opportunities, (2) low income, and (3) underutiliza-

tion of talent. 

Lack of Employment Opport~nities 

The first factor which contributes to the migration of professionals 

is the lack of employment opportunities in the home countries. The 

seven Latin .American countries face the problem of not.being able to 

create sufficient numbers of jobs for their.increasing numbers of 

university graduates in some fields. The analysis in Chapter _IV 

indicates that there were large supplies of professionals in fields of 

specialization such as medicine, civil engineering, law and physical 

3 John. C. Shearer, "Intra- and Internati_onal Movements of High'"'. 
Level Human Resources," in James Heaphey (ed.), Spatial Dimentions 
of Development Administration, 1971, pp. 194-195. 
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natural sciences, compared with the opportunities available for them. 

The surplus of professionals in their home countries has led to signif

icant migration abroad and usually to the United States. This surplus 

in some fields of specializati9n comes from the imbalance in specializa

tion and the rapid expansion of university education. 

The economic conditions in these countries offer few outlets for 

training and employment of the products of tQe primary and secondary 

schools which lead after a time lag to a corresponding flood of students 

seeking admission into. the universities, since they have few alterna

tives. Second, in the home countries, there is still the illusion that 

a university degree will bring its holder the 11middle class 11 standard 

of living associated with the educated elite of the past. Thus, the 

demand for expansion of the universities is basically the demand of a 

growing section of the community to try to obt~in a level of income 

several times higher.than the per capita income of the country as a 

whole. 

In contrast, the existence, during the.1950's and 1960's, of 

attractive unfilled job vacancies in the United States has been an 

encouraging factor for migration of Latin American professionals into 

the Unit~d States. The expansion of the universities and of government 

financed research programs in the United States attracted large numbers 

of professionals from Latin American countries during the 1950's and 

1960's. 

Low Income 

One of the most important factors in migration is low income. 

According to Charles V. Kidd: 



The highly important factor of income can be.illustrated by 
the case of physicians in Colombia. Many physicians in the 
major cities have a difficult time making a living. The 
absolute minimum income required by a young bachelor 
physician is 5,000 pesos a mont~ ..• The equivalent of an 
annual income of between $4,000 and $5,000 in the.United 
States. An offer of a position in the government service at 
a salary of 9,000 pesos per month would produce an avalanche 
of applicants. Medical.services are of course, urgently needed 
in rural areas, but a physician who moves to the countryside 
sentences his family to cult9ral exile and poverty. 

The professional salary structure in Colombia is strongly 
influenced by the government,salary structure, since a high 
proportion of the demand for professionally trained people 
arises from the government activities. No government 
employees may be paid more than a minister, and ministers 
receive a salary of 6,600 pesos a month .•• the rough 
equivalent of an annual income.of $5,000 in the United States. 
This, then, is the top income to which professionals in govern
ment service may aspire •.• The case of Colombia is dupli
cated, with.minor variations, ~n ~ny Latin American 
countries. 3 

The large salary differentials which exist between the United 
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States and the Latin American countries, combined with job vacancies in 

the.United States led to the heavy migration of Latin American profes-

sionals to the United States in the 1960's. 

Underutilization of Talents 

Underutilization of talents can be the result of lack of facilities 

or poor professional environment. Many of the professionals in under-

developed countries, especially those trained abroad, are too highly 

academically trained or too highly specialized for their home countries' 

development needs. These individuals are usually underutilized in their 

home countries. 

3K· idd, 463 P· • 
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Poor professional environme~t in~ludes favoritism, excessive 

reliance upon seniority and tradition, .antiquated promotion policies, 

overstaffing, immobility o~ labor and racial and political factors. All 

of these factors lead to underutilization of talents. Underutilization 

invqlves stifling of ambitions, which results in continued_ los.s of 

opportunity for self~fulfillment. Lack of facilities and poor profes-

sional environment prevent full utilization of·· talents and force many 

professionals.to migrate. 

Migration of Professionqls by Occupation 

Tables VIII, IX and X present data on migration of professionals 

in specific fields in selected years. Table XI presents data on 

migration of professionals in a wider range of specialization in 1967 

in absolute numbers and.· percentage""'wise. 

Physicians· 

The total number of immigrating·physicans from the seven.Latin 

American countries combined ranked first among all professions~ As 

shown,in Table VIII, about 400 physicians·per year migrated from the 

seven Latin American countries to the United St~tes during the period 

1962-1968. The number of immigrant physicians exceeded the number of 

ill,lill.igrants in any other profession for four.countries: Argentina, 

Colombia, Mexico, and Peru. The proportions-of migrating physicians 

were more than 44 percent of the total number of immigrating profes-

sionals from these four countries, as shown in,Table XI. The number of 
. ' 

immigrating physicians from Brazil, Chile and Venezuela ranked second 



after engineering. The proportion of innnigrating physicians from the 

seven countries was 43.3 percent of total immigrating professionals. 

TABLE VIII 

PHYSICIANS FROM THE LATIN AMERICAN COUNTRIES ADMITTED 
TO THE UNITED STATES WITH IMMIGRANT VISAS, 

1962-1968 

Country 1962 1963 1964 1965 1966 1967 

Totals. 349 389 483 412 415 392 

Mexico 70 97 77 llO ll9 86 
Argentina 94 ll6 151 140 ll5 126 
Brazil 24 29 26 37 33 19 
Chile 5 8 15 8 11 3 
Colombia 75 90 158 82 80 116 
Peru 43 22 32 25 46 27 
Venezuela 38 27 24 10 11 15 

1968 

331 

55 
95 
18 
16 

116 
17 
14 

Source: u. S. Department of Justice, Immigration and Naturaliza-
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tion Service, in The·International Migration of,High-Level 
Manpower, The Committee on the International Migration of 
Talent, New York, 1970, p. 488. 

This large migration of physicans indicates surpluses of physicians 

or poor,professional opportunities for them in their home countries 

which corroborate the analysis of Chapter IV where in university enroll-

ment data was used as a market indicator. Most of the physicians in 

Latin America are clustered in big cities, which makes the supply of 

physicians large in cities, and lowers their income. Most.of the 

immigrant physicians come from these cities. 



Country 

Mexico 
Argentina 
Brazil 
Chile 
Colombia 
Peru 
Venezuela 

Total 

Source: 

TABLE IX 

ENGINEERS FROM THE SEVEN COUNTRIES ADMITTED TO THE 
UNITED STATES WITH IMMIGRATION VISAS, 

1965 AND 1968 

Total Civil Electrical Mechanical Other 
1965 1968 1965 1968 1965 1968 1965 1968 1965 1968 

57 51 13 5 14 5 7 9 23 30 
88 93 12 6 5 23 10 20 61 44 
37 54 6 6 5 6 7 9 19 24 
29 32 7 11 2 4 3 2 17 15 
70 110 12 20 10 15 6 14 42 61 
17 29 3 7 2 5 3 8 9 9 
24 43 4 2 2 6 2 16 16 19 

322 412 57 57 40 66 38 78 187 202 

U. S. Department of Justice, Immigration and Naturalization 
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Service, in the International Migration of High-Level Manpower, 
The Committee on the International Migration of Talent, New 
York, 1970, p, 498. 

TABLE X 

PHYSICAL AND NATURAL SCIENTISTS AND AGRICULTURAL SCIENTISTS 
FROM LATIN AMERICA ADMITTED TO THE UNITED STATES 

WITH IMMIGRANT VISAS, 1965-1968 

Specialty 1965 1966 1967 1968 

Physical and Natural Sciences 143 128 166 201 

Agricultural Sciences 50 57 39 39 

Total 193 185 205 240 

Source: U. S. Department of Justice, Immigration and Naturalization 
Service, in the International MiE?jr,:9-tion ~ High-Level Manpower, 
The Committee on the International Migration of Talent, New 
York, 1970, p. 496. 



Total 

Argentina 268 
Brazil 95 
Chile 30 
Colombia 213 
Mexico 195 
Peru 54 
Venezuela 50 
Total 905 

Argentina 
Brazil -
Chile .· :i--.~ "'.":-_- .- -~ 

Colombia 
Mexico ~ 

Peru 
Venezuela 
Percent of 

Total 100 

TABLE XI 

IMMIGRANTS ADMITTED TO THE UNITED STATES AS PROFESSIONALS FROM THE 
SEVEN LATIN AMERICAN COUNTRIES, 1967 

Phy~.& Nat. Agri. Social _Scientists 
Physicians Vet. Med. Engineers Scientists Scientists Total Econ Other 

, '. 

126 1 90 36 1 7 4 3 
19 - 54 14 - 4 4 -

3 2 20 2 2 - - -
116 2 73 13 1 5 4 1 

86 6 60 18 12 6 5 1 
27 1 22 3 - 1 1 -
15 - 22 9 - 3 - 3 

392 12 341 95 16 26 18 8 

Distribution of Professional Immigrants (Percentage) 

47.0 0.4 33.6 13.4 0.4 2.6 
20.0 o.o 56.9 14.7 o.o 4.2 
10.0 6.7 , 66. 7 6.7 6.7 o.o 
54.0 0.9 34.3 6.1 0.5 2.4 
44.1 3.1 30.8 9.2 6.2 3.1 
50.0 1. 9 40.7 5.6 o.o 1.9 
30.0 o.o 44.0 18.0 0.0 6.0 

43.3 1.3 37.7 10.5 1. 7 2.9 

Lawyers 

7 
4 
1 
3 
7 
-1, 

1 
23 

2.6 
4.2 
3.3 
1.4 
3.6 
o.o 
2.0 

2.5 

Source: Department of Justice, Immigration and Naturalization Service, Annual Indicator of In-migration 
into the United States of Aliens in Professional and Related Occupations, Fiscal Year, 1967, June, 
1968. . 

-..J 
N 
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Engineers 

The total number of immigrating engineers from the seven Latin 

American countries ranked second after physicians. Table XI shows that 

the total immigrated engineers in 1967 varied from 30.8 percent of all 

number of professionals in Mexico to 66.7 percent in Chile, with a 

seven-country proportion of 37.7 percent. The losses of engineers of 

these countries are evidence of the large stock of engineers compared 

with the low level of employment opportunities in their home countries. 

The data on migrated engineers from the seven countries in the 

years 1965 and 1968 are disaggregated to civil, electrical, mechanical 

and other engineers (Table IX). In 1965, the number of Latin .American 

civil engineers admitted with immigrant visas to the United States was 

57, which was more than any other type of engineers. The number of 

electrical engineers was 40 and the number of mechanical engineers was 

38. In 1968, the numbers of each of electrical engineers (66) and 

mechanical.engineers (78) surpassed that of civil engineers (57). All 

other types of engineers increased from 187 in 1965 to 202 in 1968. 

This is the result of (1) the increasing numbers of graduates in 

engineering fields other than civil in the home countries; (2) the large 

increase in numbers of L~tin .American engineers pursuing graduate 

studies in the United States in engineering fields other than civil 

engineers, as will be shown in Chapter VI; (3) a relatively low level of 

industrial expansion compared to the high level of specialization of 

those with graduate studies in the United States, which often contrib

utes to the brain drain; and (4) the relative economic and professional 

advantages of electrical and mechanical engineers in the United States. 
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Physical and Natural Scientists 

Although the number of physical and natural scientists is limited 

in Latin America, as the enroll~ent data in Chapter IV indicate, the 

number of migrating physical and natural scientists from Latin America 

to th~ United States ranked third after physicians and engineers. The 

n~mber of immigrating natural scientists from Latin America to the 

United States were 143 in 1965, and 201 in 1968 (Table X). In 1967, the 

proportions of natural scientists to total migrating professionals from 

the,seven countries varied from 18 percent in Venezuela to 5.6 percent 

in Peru with a proportion of 10.5 percent for the seven countries 

combined (Table XI). 

Although the percentage of migrating scientists is low compared to 

those of medicine and engineering, the migration of scientists means the 

loss of a significant proportion of the total number in the Latin 

American countries. The number of scientists produced in their home 

countries is relatively small and constituted less than five percent 

of total Latin American university graduates (Appendix A). 

This large migration of physical and natural scientists reflects 

the poor economic and professional environment in their home countries. 

Posifions for scientists are restricted in Latin America almost.entirely 

to teaching in the universities. Research is still very limited in 

Latin American countries, Scientists do not yet have the recognition 

and prestige accorded to physicians and engineers. Thus, scientists 

have strong motives to migrate to the United States where income and 

working conditions are better. In addition, the large proportions of 

Latin American graduate students sponsored by various groups to pursue 

graduate studies in physical and natural sciences in.the United States, 
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as will be shown in Chapter VI, and whose training is often more highly 

specialized than is needed in their.home countries, contribute to the 

large proportion of migrating natural scientists. 

This large migration of physical and natural scientists is 

consistent with the.stable proportion of enrollment of Latin American 

students in physical and natural science fields in their home countries' 

universities which indicated poor professional opportunities of physical 

and natural scientists in Latin American countries in the 1960's 

(Chapter IV)o 

Agricultural Scientists 

The proportions and the absolute numbers of agricultural scientists 

migrating to the United .states were very small. In 1967 only 16 or 1.7 

percent, of a total of 905 Latin American professional imn1igrants were 

specialists in agriculture (Table XI), 12 of them coming from Mexico. 

The other four were from Argentina, Chile and Colombia. 

Table XI shows the number of immigrating agricultural scientists 

from all Latin American countries to the United States in the years 

1965-1968. In 1965, the number was 50 agricultural scientists, or 

approximately 25 percent of all scientists, and declined to 39 or 

16 percent in 1968. The downward trend is consistent with the slow 

upward trend of enrollment of Latin American students in agricultural 

fields in their home countries' universities which indicated modest 

improvement in the opportunities of agricultural scientists in the 

Latin American countries in the 1960's. 
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Veterinary Medicine 

Table XI shows that the number of immigrants specialized in 

veterinary medicine from··the seven countries in 1967 was very small, 

only 12, of which six were from Mexico. The proportion of total number 

of professional immigrants was only 1.3 percent. 

Social Scientists 

The social sciences' share of the migration of professionals from 

the.seven Latin American countries to the United States was only 2.9 

percent in 1967 (Table XI). Eighteen (or 70 percent) of the 26 immigrat

ing social scientists in the same year were economists. Taking into 

consideration the high proportion of social science graduates from 

Latin American.universities, about 13 percent in 1967 (Appendix A), the 

proportion of immigrating social scientists is low and indicates 

relatively favorable employment opportunities in the home countries. 

This confirms the analysis of Chapter IV which indicates a relatively 

favorable trend for employment opportunities for social scientists in 

all the seven countries. 

Lawyers 

Although the supply of lawyers is large in Latin America, as the 

enroll~ent data in Chapter IV indicated, the number of migrating 

lawy:ers from.Latin America to the United States is very limited. In 

1967, only 23 lawyers emigrated from the seven Latin American countries 

to the United States. The reason lies in the fact that the type of 

training of .lawyers in Latin America is different from that in the 



United States, which makes the employment opportunities for Latin 

American lawyers in the United States very pooro 

In summary, the migration of professionals in most fields from 

Latin America is mainly the result of poor professional opportunities 

in those fields in the home countries. Low professional opportunities 

include (1) lack of employment opportunities, (2) low income, and (3) 

underutilization of talents. 
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When compared with the analysis of Chapter IV, the migration of 

professionals from the seven Latin American countries to the United 

States has provided corroborating evidence on professional opportunities 

in most fields of specialization in the home countrieso Both this 

chapter and Chapter IV indicate large supply relative to demand, or poor 

professionai opportunities, in the fields of medicine, engineering, 

especially civil engineering, and physical and natural sciences. The 

brain drain or the migration of Latin American professionals was 

concentrated in these fields. Enrollment data of Chapter IV showed 

either declining or stable trends. Large declines in the home countries' 

university enrollment in medicine and slight declines in engineering and 

physical and natural sciences confirm the large supply of professionals 

in these fields relative to demand. 

Both Chapters IV and Vindicated that relatively favorable employ

ment opportunities in Latin American countries existed in the fields of 

social sciences and to a lesser degree in agriculture. Migration of 

professionals in these fields was small. The Latin American university 

enrollments were increasing at rapid rates in social sciences and slowly 

in agriculture. The data on the brain drain, therefore, provides gener

ally confirming evidence on levels of employment opportunities in Latin 



American countries. The data on migration corroborates the existence 

of surplus of Latin American professionals in some fields of 

specializationo 
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CHAPTER VI 

PATTERNS AND TRENDS OF GRADUATE 

STUDENT SPECIALIZATION 

The ana,lyses·in the.preceding chapters suggest.the economic 

development needs and employment opportunities for various fields of 

specialization in the seven Latin American countries. In this chapter 

the patterns and trends of specialization in the United States' univer

sities of graduate students from the seven countries are identified. 

Discussion and evaluati.on of these patterns and trends are in terms of 

their r.elevance to the home countries' development needs and employment 

opportunities. 

·Data from the Institute of International Education annual censuses 

on enrollments of Latin American graduate students in United States 

colleges and universities for each of the years 1965-66 to 1969-70 are 

used in the analyses of this chapter and are presented in Appendix B. 

The data &re tabulated by 11 fields of specic:~lization and some. selected 

subfields for each country and for each of the five years. To simplify 

the patterns and trends of enrollment, Table XII presents sunrrnary data 

of 1965-+966 and 1969-1970 which include the numbers and proportions of 

enrollment only in the 11 major fields. In both the appendix and the 

table, the data are presented first for all the seven countries combined, 

then for each.of the seven selected countries. 



Country 

The Seven 
Countries 
Combined 

Argentina 

Brazil 

TABLE XII 

PATTERNS OF SPECIALIZATION OF GRADUATE STUDENTS 
FROM THE SEVEN LATIN AMERICAN COUNTRIES, 

1965-66 and 1969-70 
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Field of 1965-66 1969-70 
Specialization Number Percent Number Percent 

Agriculture 192 8.5 297 7,4 
Business 142 6.3 389 9,7 
Education 91 4.0 208 5.2 
Engineering 459 20.3 920 22.9 
Fine Arts 27 1.2 136 3.4 
Humanities 225 9.9 351 8.7 
Medicine 108 4.8 172 4.3 
Veterinary Medicine 16 0.7 29 0.7 
Physical and Natural Sciences 479 21.1 800 19.9 
Social Sciences 502 22.1 657 16.4 
Law 26 1.2 55 1.4 
Total 2267 4014 

Agriculture 15 4.4 19 3.5 
Business 21 6.2 45 8.3 
Education 5 1.5 17 3.1 
Engineering 41 12.0 64 11.8 
Fine Arts 4 1.2 22 4,1 
Humanities 60 17.2 83 15.3 
Medicine 26 7.6 19 3.5 
Veterinary Medicine 1 0.3 4 0.7 
Physical anq Natural Sciences 49 14.4 148 27.4 
Social Sciences 97 27.6 113 20.9 
Law 4 1.2 10 1.9 
Total 341 541 

Agriculture 21 5.3 71 9.6 
Business 24 6.0 65 8.8 
Education 24 6,0 35 4,7 
Engineering 75 18.8 174 23.6 
Fine Arts 6 1.5 20 2.7 
Humanities 56 14.0 65 8.8 
Medicine 9 2.3 20 2,7 
Veterinary Medicine 2 0.5 1 0.1 
Physical and Natural Sciences 67 16.8 137 18.5 
Social Sciences 110 27.5 137 18.5 
Law 6 1.5 14 1.9 
Total 400 739 
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TABLE XII (Continued) 

Fie:J,d of 1965-66 1969-70 
Country Specialization Numbe:r Percent Number Percent 

Chile Agriculture 18 6.8 li8 10.6 
Business 15 5.7 72 6.0 
Education 17 6.4 37 8'. 2 
Engineering 54 20.4 95 21.0 
Fine Arts 4 LS 25 5.5 
Humanities 22 8.3 47 10.4 
Medicine 10 3.8 10 2.2 
Veterinary Medicine 3 1.1 2 0.4 
Physical and Natural Sciences 68 25.7 92 20.4 
Social Sciences 51 19.3 66 14.6 
Law 3 Ll 3 0.6 
Total 265 452 

Colombia Agriculture 30 8.2 63 8.9 
Business 19 5.2 61 8.6 
Education 9 LO 58 8.2 
Engineering 96 26.2 185 26.1 
Fine Arts 5 1.2 18 2.5 
Humanities 33 9.0 35 4.9 
Medicine 19 5.2 27 3.8 
Veterinary Medicine 4 1.1 12 1. 7 
Physical and Natural Sciences 60 16.4 117 16.5 
Social Sciences 86 23.4 130 18.3 
Law 6 1. 7 4 0.6 
Total 367 710 

Mexico Agriculture 55 13.4 47 6,3 
Business 29 7.1 110 14.6 
Education 5 1. 2 24 3.2 
Engineering 73 17.8 182 24.2 
Fine Arts 3 1.2 22 2.9 
Humanities 29 7.1 80 10.6 
Medicine 15 3,7 47 6.3 
Veterinary Medicine 4 1.0 3 0,4 
Physical and Natural Sciences. 123 29.9 139 18.5 
Social Sciences 68 16.6 83 17.0 
Law 5 1.2 15 2.0 
Total 411 752 
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'l'ABLE XII (Continued) 

Field of 1965-66 1969-70 
Count-ry Special,ization Number Percent. Number Percent 

Peru Agriculture 28 15.3 32 8.8 
B1,1siness 11 6.0 42 11.6 
Education 2 1.1 20 5.5 
Engineering 35 19.1 78 21.6 
Fine Arts 2 1.1 8 2.2 
liumanities 10 5.5 21 5.8 
Medicine 8 4.4 +7 4.7 
Veterinary Medicine 2 1.1 4 1.1 
Physical and Natural Sciences 51 27.9 71 19.6 
Social Sciences 33 18.0 65 18.0 
Law 1 0.6 4 1.1 
Total 183 362 

Venezuela Agriculture 25 7.7 55 11.2 
Business 23 7.1 39 7.9 
Education 29 8.9 17 4.9 
Engineering 85 26.2 142 28.8 
Fine Arts 5 1.5 21 4.3 
Humanities 15 4.6 20 4.1 
Medicine 21 6.4 32 6.5 
Veterinary Medicine 0 0 3 0.6 
Physical and Natural Sciences 61 18.8 96 19.5 
Social Sciences 60 18.5 63 12.8 
Law 1 .o. 3 5 LO 
Total 325 493 

Graduate education of Latin American students in the United States 

expanded consistently during the five-year period. The total number of 

graduate students-from the seven countries increased from 2,267 in 
I 

1965-66 to 4,014 in 1969-70, an increase of 77 percent during the five 

years (Table XII). 

There were major changes in.the pattern of specialization of Latin 

American graduate students over the five-year period. In 1965-66, 
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social sci,ences had the highest number of students with 22.1 percent of 

the total. enrollment from the s.even countries, . Physical and natural 

sci,ences ranked second with 2Ll percent, engineering third with 20.3 

percent, and humanities fourth with 9.9 percent. Agriculture, business 

and education constituted smaller enrollments of 8.5 percent, 6.3 per

cent and 4,0 percent, respectively. 

This pattern has changed significantly over the five-year period. 

Th~re was a decline in the share.of social sciences to 16.4 percent in 

1969-70, which fell.to third rank, after engineering (22.9 percent) and 

engineering enrollment exceeded that of physical and natural sciences. 

In .the last year, 1969-70, engineering enrollment surpassed that of 

physical and nat1,1ral sciences due to both an increase in engineering 

enrollment·and no increase in natural science enrollment. 

In the five-year period there were increases in the proportions.of 

business (6.3 percent to 9.7 percent), education (4,0 percent to 5.2 

percent) and fine arts enrollment (1,2 percent to 3.4 percent). The 

proportion of medical students has been declining since 1966-67 (from 

5,9 percent in 1966-67 to 4.3 percent in 1969-70) and the proportion of 

humanities began to decline after 1967~68 (10.0 percent in 1967-68 to 

8.7 percent .in 1969-70), Appendix a. In 1969~70, the enrollment in 

business (9,7 percent) exceeded that of humanities (8.7 percent) and 

the enrollment in education (5.2 percent) exceeded that of medicine 

(4.3 percent). 

ligures 6 through 9 present graphical illustration of Latin 

American gra.duate·enrollment trends in selected fields of specialization 

(data from Table XII) compared with employment opportunities in home 
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countries measured by trends in university enrollment in home countries 

(data from Chapter IV). The. ~urpose,of these figures is to clarify 

the re],.evance of the patterns and trends of specialization of Latin 

.American graduate .S!tudents_to the emploY1Jlent opportunities in their home 

1 countries.· For e~ample; the figures show clearly the irrelevance of 
I 

the high proportion of gradu~te students in the fields of physical and 

natural sci~nces to the low opportunities in these fields in the home 

~euntries indicated by persistent small proportions of students in 

physical and natural sciences in Latin .American universities. 

Agriculture 

In 1965-66, agriculture constituted a relatively small over-all 

proportion of the graduate enrollment (8.5 percent) with significant 

variations·a.mong cou:nt;t;:1,.es (Ta,ble XII), The-proportion varie4 from 4.4 

percent for Argentina to 13;4 percent .for Mexico. In 1969-70, the 

enrollment in agriculture varied from 19 students for Argentina (3.5 

percent) to 55 students or 11,2 percent for Venezuela. As shown in 

Append;l:ii; B, most of the grad1,J,ate students.in agriculture specialized in 

agronomy, animal husbandry, horticulture and soils. 

Although. the to.ta! number of a,gricult:ure enrollments increased 

from 192 in 1965-66 to 297 in 1969,-70, there was no prevailing trend in 

agricultural enrollment for all the seven countries in the five-year 

1The overlaps in the figures of Brazil, Chile, Colombia, ~exico and 
Venezuela and the gap in th• figure of Peru between.curves of university 
enrollment :i.n the home countries and graduate _enrollment in United 
States universities are due to difference in years covered while data on 
graduate enrollment cover from 1965-66 to 1969-70, for all countries, 
The years covered for enrollment in home countries universities varied 
widely. 



period. The agriculture share increased for Brazil, Chile and 

Venezuela; declined for Mexico and Peru and was almost constant for 

Argentina and Colombia. 
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Graduate st'Qdent:s :i,n agronotny outnumbered those in any other 

agricultural field in 1965-66, except: .for Argentina and Chile. The 

enrollmen,ts in animal husbandry and. soil increased iJl the five-year 

period ·SO t:hat the number of students in animal husbandry surpassed that 

in agronomy for Mexico, Peru, A~geptina, and Chile (Appendix B). · 

Enrollment .in agriculture seems rather small for the economic 

development needs indicated.in Chapte:i: !I. However, taking into con

sideration t.he limited opportunities for employment in agriculture in 

the home countries, the graduate enrollment in agriculture at the 

present time might be satisfactory, except for Argentina and Mexico. 

Argentina and Mexico are the only two countries where proportions of 

students·in agriculture were.much.lower than those in humanities in 

1969-70~ It is considered small for Mexico where agriculture reform has 

been occuring fpr six decades. The proportion of agricultural students 

for Mexioo actually declined from 1$.4 percent in 1965-66 to 6.3 percent 

in 1969-70~ 

Business 

Throughout the five-year period, 98 percent of the business 

st4dents specialized in business administration, including marketing and 

management.· The·remain:i.ng two p!arcent were in accounting (Appeudix B). 

Enrollment in business increased rapidly in the five-year period for all 

seven coimt'ties in both absolute numbers and percentage-wise. Enrollment 

data for all seven countries combined showed an increase in business. 
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enrollment: from 142 (6.3 percent) in 1965-66 to 389 (9.7 percent) in 

1969-70. For Me~ico, the number of students in business increased from 

29. or 7 .1 percent to 110 or 14.6 percent of total graduate enrollment .. 

during that five-year period~ For Argentina, the number increased from 

21 students (6.2 percent) in 1965-66 to 45 (8.3 percent) in 1969-70~ 

For Peru, the number increased from 11 (6.0 percent) to 42 (11.6 per~ 

cent) du-ring the same period. This trend reflects the increasing demand 

by industry in the home countries for business administration and the 

increasing employment opportunities for graduates of this field. 

EducaUon 

The·number of graduate students from the seven countries combined 

in educ1;1tion increased rapidly between.1965-66 and 1969-70, increasing 

from.91 students to 208 (129 perc;ent). 

Tqe proport;io-p. of graduate st;udents enrolled in education was low 

for five of the.seven countries. Only Chile and Colombia had over five 

percent of their total graduate enrollment in education in the last 

four years, In 1969-70, the proportion increased for Argentina, Mexico, 

Chile, Colombia and Peru; and declined for Brazil and Venezuela, The 

decline for Venezuela was also in aQsolute number, from 37 in 1966-67 or 

8.6 percent of total.enrollment ·of Venezuelan students to 17 students 

or 4.9 percent in 1969-70~ 

This increase in education enrollment is consistent with the. 

increasing needs for education services and the increase in employment 

opportunities in. the home count1;ies, as indicated in Chapters II, III • 

and IV. En~ollment in education is still low, especially for Mexico, 



91 

and Argentina, whex-e the px-oportion of enrollment in education were only 

3,1 percent and 3.2 percent, respectively. The low level of employment 

opportunities !or education specialists in the home countries may 

justify the low gx-aduate enrollment in education. 

Engineering 

The nl,ll1lber of atudentSI in.engineering for the seyen countries more 

than doubled between 1965-66 and 1969-70, from 459 or 20.3 percent to 

920 or 22.9 percent. The nl,ll1lber of students enrolled in engineering in 

1969-70·was larget,than the number enrolled ip. any other field. 

The enrollment in engineering ranked highest in 1969-70 for all the 

countries except Argentina. The percentage increased in the five.,..year 

period for Brazil, Mexico, Peru and Venezuela; and remained stable for 

Argentina, Chile and Colombia, For example, the enrollment in engineer

ing incr.eased for Brazil from 75 atudents (18.8 percent) in 1965-66 to 

174 students (23.6 percent) in 1969~70; for Mexico from 73 students 

(17,8 percent) in 1965-66 to 182 (24.2 percent) in 1969-70. Colombia 

maintained a high enrollment in engineering of about 26 percent during 

tl:>.e fiye.,..year period, app-,;oximately.the same as the percentage of.the 

undergraduates enrolled in engineerin.g in Colombian universities. Chile 

also had a high propo-,;tion, 20 percent, Argentina's emphasis on human

ities and social sc::lences helps expla:t.n the relatively small share of 

enrollment in engineering of about 12 percent. 

Because the profession of engineering includes a variety of 

branches, each having a hi,gh degree of specialization, data on enroll

ment in engineering is disagraga.ted int;:o the most important sub-fields 

of specialization (Appendix B), Of the 459 graduate students of the 
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seven countries in engi~eering in 1965-66, the number in civil 

engineering was the largest, 124 students or 27 percent of total enroll

ment in engineering. While this number increased to 138 in 1969-70, the 

percentage· declined to 1.5 ·percent. ·. The· next latgest · branch was elec;:.

trical engineering with 20 percent in 1965-66 which became the largest 

branch, in 1969-70 l>ut. c<;>nstitut;ed only 18 percent .of total enrol],.ment in 

en,gineering. 

Industt'ial engineering ranked third with about.12 percent,· 

mechanical engin,eering with 9 percent; ... and chemic;:al with 10 percent .in 

1965-66. Al~ others su~h as textile, petroleum, electronic, and mining 

tQtaled 96 in 1965-6~ or 21 percent and increased to 326 students or 35 

percent in 1969-70~ ln the five-year period, enrollments in each of 

el~ctrical, indu$trial, mechanical and chemical engineering doubled 

while the enrollmen.t of civ:U engineers increased by only 11 percent. 

The enrollment in all others increased rapidly (by 240 percent). The 

in~rease in enroll~ent in new branches of engineering was in fields such 

as petrole1,UU, te~tile, mining and electronic engineering. 

These ~~pid-increases in enrollment in all types of engineering 

Qther than civil engineering, reflect .the increase in industrialization 

and the :l.ncieasing needs for highl:y special:l.zed engineers ;ind the·. 

increase in ~mployment opportunities for these fields. 

Physical and Natural Sciences 

F9r all the a.even CO\lnt-ries, the percentage of graduate students in 

physical and natqra,l sciences was high, · ln 1967--68, the proportion was 

over 20 percent for five coqntrie,s (Argentina, Me~ico, Chile, Peru and 
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Venezuela), and over 15 percent for the other two countries (Brazil and 

Colombia). Considering the low level of employment opportunities for 

phys:i.caland natural scientists-in Latin America, the level of research, 

and level of development.in the industrial sectors in the home countries, 

the_propo,:tion of gr~duate students in physical and natural sciences was 

very high relative to both home countries' development ne~ds and employ

ment opportunities. The data on the migration of scientists in Chapter 

V corraborates the existenceof surpluses of Latin American scientists 

in the physical and natural sciences. 

Th,e proportion of physical a~d natural science students was high 

throughout the five years, and increased for Argentina and Brazil, each 

of which had less than-17 percent in 1965-66. The proportion declined 

in 1969-70, particularly for Peru, where enrollment in physical and 

natural sc;lences declined from 28.0 percent in 1965-66 to 19.6 percent 

in 1969-70~ For all seven countries combined, the proportion declined 

only in the last year from 22.2 percent in 1968-69 to 19.9 percent in 

1969-70. Further declines in physical and natural sciences enrollment 

were probably desirable, esp~cially for Argentina where the enrollment 

was inordinat~ly high (27.4 percent). 

Social.· Sc:tences 

Soc:l,al sciences include many fields of specialization necessary for 

development, for el!;ample, economics, political science, public admin

istration, sociology and psychology. The percentage of students in 

social:sciences ha,s declined for all e1even countries. In 1965-66 and 

1966-67 the proportion was over 20 percent for four countries, Argentina, 

Brazil, Chile, and Colombia and over 15 percent for Mexico, Peru and 



Venezuela. in 1969-70, the proportion·declined·to·a range of 15 to 20 

percent for Brazil, Colombia and Peru; and to 15 percent or under for 

Ghile, Me:x;ico and Venezuela. Al;'gentina was the only country with over 

20 percent of total enrollment in social sciences. 
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Social science enrollment of graduate students from the seven 

countries combined constitued 16.6 percent of total graduate enrollment 

in 1969-70. Comparing this proportion to physical and natural science 

students in the same year (20 percent) or engineering (22.2 percent), 

the numbers of social sciences students seem to be inadequate in recent 

years, particularly in the social science fields other than economics 

where the proportton of enrollment was relatively high. 

Economics and agricultural economi~s combined constituted about 50 

percent .of the total enrollment of graduate students in social sciences 

from the seven countries throughout the five years. The economics share 

declined in the five-year period from about 35 percent of social science 

students in 1965-66 to about 32 percent in 1969-70. The agricultural 

economics share increased from 13 per~ent to 17 percent during the same 

period. The total number of economics students increased in the five 

years from 177 to 212, or by 20 percent, less than the 31 percent 

increase in all social science students in the five-year period. 

Agricultural economics students increased from 66 to 110 or by 67 per

cent, which was a higher rate of increase·than that-for all of the 

social sciences. 

The number of economics students began.to decline in the last two 

years of the five-year period except for Argentina where the number of 

economics students declined steadily from 46 students in 1965-66 to 19 
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in 1969-70, and for Brazil where the enrollment in economics increased 

throughout the period from 30 students in 1965-6Q to 55 in 1969-70. 

Enrollment in agricultural economics was smaller than that in economics 

exc;.ept in Argentina, where the numl;>er of agricultural economics students 

surpassed those in economics in 1968-69 and 1969-70. 

The high overall proportion in economics and small proportion in 

agricultural economic;.s can probably be explained by the favorable 

employment opportunities for economics graduates·in industry and busi-. 

ness an,d the limited employment opportunities in agriculture. However, 

there was a large increase in enrollment in agricultural economics in 

the five-year period which reflects the increasing employment 

opportunities for agriculture. 

Enrollment in industrial and labor relations was very low. There 

was only one graduate s~udent in this field from Brazil in 1965-66 and 

none from the other countries. In 1967-68, there were four students: 

two from Venezuela, one from Chile and one from Mexico. In 1969-70, the 

number declined again to two students. This is a very small number 

compared to the needs for well-trained people in industrial and labor 

relations.· With reference to Peru, William Foote Whyte states: 

At :the present time t:here seems a more pressing need for 
skilled, administrators and well-trained specialists in 
industrial relatic>ns. The growth of organizations necessarily 
produces human problems that cannot be resolved by traditional 
methods, thus creating a need for skilled administrators, the 
growth.of unions.and·their growing mili,tancy creates the need 
for well trained industrial relations men.2 

2 . 
William Foote Whyte; "High-Level Manpower for Peru," in F. 

Harbison and C. Myers, (eds;), Manpower and Education, New York, 1964, 
p. 48. 
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Political science students from the seven countries combined 

represented only about six percent of the total social science students 

throughout the five-year period. The number of political science stu

dents for each country in any of the five years varied from one to ten 

students except for Brazil where th~ number was 17 in the last three 

years of the five years. An explanation of low enrollment in political 

science may be that employment opportunities in politics are not 

restricted to those trained in political science but are open to many 

other specialties, particularly law, engineering, economics and business 

and public administration. However, development requires more special

ists in political science to build and improve the political systems, 

which encourage industrialization, mass education, technological 

change, and modernization of society. 

Public administration also cqnstituted a low percentage of total 

social science enrollment.· Enrollment of students in public administra

tion from the seven countries declined from 37 in 1965-66 or seven 

percent of social science to 20 students in 1969-70 or three percent. 

For Venezuela the number .declined from 14 in 1965-66 to two in 1969-70. 

For Colombia the number declined frem five in 1965-66 to two in 

1969-70. 

Despite the complicated ~ocial problems of Latin America and the 

need for psychologists and sociologists to deal with these problems, as 

suggested in Chapter II, the enrollments in psychology and sociology, 

especially rural sociology, were very low. This can be explained by the 

low employment opportunities in these fields in the home countries. 

However, the numbers and percentages of enrollment in these two fields 

have been:increasing~ ·The enrollment.in psychology doubled in the 
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five-year period and the share increased from 7~2 percent of all 

enrollment in social science to 10.5 percent. In sociology the enroll~ 

ment exceeded that of psychology but increased at a slower rate. The 

proportion of sociology increased from 10.6 percent of total enrollment 

in social science in 1965-66 to 13.4 percent in 1969-70. 

Medical Sciences 

The !IE data on medical sciences includes general medicine, 

dentistry, pharmacy and public health but do not include internships 

and residencies. Medical sciences are fields where graduate education 

is not so important for a developing country. Latin American graduate 

students in medical sciences constitute only a small percentage of the 

total number of graduate students in any year. The proportion of 

medical students is usually less than five percent. 

Veterinary Medicine 

Veterinary medic~ne students represent very small proportions of 

total graduate students of any country throughout the five-year period. 

The proportion of veterinary medicine was usually a fraction of one per

cent. Argentina, which depends largely on meat for export earnings, 

had only one graduate student in veterinary medicine in each of 1965-66, 

1966-67 and 1967-68. In 1969-70, that number increased to four 

students, still less than one percent of total graduate enrollment. 

RUI11anities 

The proportions of students in humanities appear appropriate 

except for Argentina, Mexico and Chile. Argentina had the highest 



percentage of students in humanities (15.3 percent·in 1969-70), 

Mexico and Chile were next (10.6 percent and 10.4 percent in 1969-70, 

respectively). The rest of the seven countries had a relatively low 

proportion which varied from 8.8 in Brazil to 4.1 in Venezuela in 

1969-70. 
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For each of Argentina, Brazil and Colombia, there was a declining 

trend in proportion of humanities students over the five-year period. 

For Argentina, the proportion declined from 17,6 percent to 15.3 per

cent. For Brazil, the proportion declined from 14 percent to 8.8 per

cent and for Colombia, the decline was from 9.0 percent to 4.5 percent. 

Law 

In contrast to the high enrollment in law among undergraduate 

students in Latin American universities, the number of students enrolled 

in law for graduate studies in United States universities is very small 

(Figures 6-9), only 26 student~ in 1965-66 or 1.2 percent of total 

graduate enrollment. This number increased to 55 students in 1969-70, 

or 1.4 percent. This small proportion of graduate enrollment in law 

is satisfactory for economic development needs. 

Fine Arts 

The level and proportions of enrollment in fine arts has been 

consistently increasing for all the seven countries. In 1965-66, the 

average proportion of enrollment in fine arts was 1.3 percent. In 

1969-70, the average increased to 3.4 percent. 



In summary, throughout the five-year period, enrollment of Latin 

American graduate students in the United State$ was concentrated in 

techni~al fields of specialization, mainly engineering and physical 
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and natural sciences. Enrollment in structural fields of specialization 

were generally small. This pattern of specialization may not be the 

best for economic development needs or employment opportunities in the 

home countries. A balanced pattern of specialization among structural 

and technical fields is essential for economic development of Latin 

America, as explained in Chapters II and III. Employment opportunities 

in Latin America are poor in the physical and natural sciences and 

improving for social sciences and business, as shown in Chapters IV and 

v. 

The considerable overall expansion of graduate enrollment has been 

accompanied by major changes in the patterns of specialization. Changes 

favorable to economic development include the increases in enrollment 

proportions in business and education. Both fields are essential for 

economic development needs and reflect increasing employment opportun

ities in the home countries. The proportion of civil engineering has 

been declining and those of other fields of engineering have been 

increasing, which is appropriate to the increasing em.-,hasis on indus

trialization relative to the further development of infrastructures. 

Enrollments in agriculture and veterinary medicine are insufficient 

for economic development needs, but may be satisfactory for employment 

opportunities in the home countries, However, agricultural enrollment 

was becoming more balanced among sub-fields of agriculture. 

Enrollments in social sciences were small for economic development 

needs, especially in fields other than economics. Further, the 



100 

proportion of social science enrollment of the seven countries 

combined declined in the five-year period. Enrollments in psychology 

and sociology were very small but increased at a slow rate. Limited 

employment opportunities explain the small enrollment in social 

science fields other than economics. 



CHAPTER VII 

EFFECTS OF SPONSORSHIPS ON PATTERNS 

AND TRENDS OF SPECIALIZATION 

The purpose of this chapter is to identify, discuss and evaluate 

specialization patterns and trends of Latin American graduate students 

sponsored by different sponsor groups. The contributions of sponsor 

groups to Latin America's economic development are evaluated in terms 

of their relevance to the home countries development needs and 

employment opportunities. 

The sponsors of the graduate students from Latin America as 

identified by the IIE census data are: the United States government, 

the home governments, United States private organizations, United 

States colleges and universities and self-supported students. The num

bers of graduate students for 1965-66 and 1969-70 and the percentages 

classified according to sponsor groups are presented in Table XIII. 

Distribution of Graduate Students 

By Sponsor Group 

Noticeable trends are the increase in the number and percentage of 

self-supported, the decline of number.and percentage of.students totally 

supported by United States private organizations,·and the increase in 

percentage of students sponsored by combinations of sponsors. The 

number of self-supported was 257 (13.9 percent) in 1965-66, and 
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increased to 610 (22 percent) in 1969-70. The number of students 

supported by United States private organizations declined from 506 (27.7 

percent) in 1965-66 to 460 (16.9 percent) in 1969-70. The proportion 

of students sponsored by combinations of sponsors increased from 32.6 

percent in 1965-66 to 39.9 percent in 1969-70. 

TABLE XIII 

DISTRIBUTION OF GRADUATE STUDENTS BY SPONSOR GROUPS 
IN 1965-66 AND 1969-70 

1965-66 1969-70 Sponsor Groups Number Percent Number Percent 

u. S. Government 177 9.6 195 7.0 

Home Government 192 10.4 237 8.5 

u. s. Colleges and 
Universities 110 6.0 160 5.8 

u. S. Private 
Organizations 506 27.5 469 16.9 

Self-Supported 257 13.9 610 21.9 

Combinations of 
Sponsors 601 32.6 1108 39.9 

Total Specifying 
Sponsor 1843 2779 

Total Not Specifying 
Sponsor 424 1235 

The number of students supported totally by the United States 

government, home governments and United States colleges and universities 
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has.increased slowly relative to the increase in total number of 

graduate students from the seven countries. Therefore, the proportion 

of students supported totally by each·of these three groups declined 

between 1965-66 and 1969-70. 

Sponsor Groups and Student Specialization 

T~ evaluate the contribution of each sponsor group to Latin 

America's economic development, sub-patterns of students from the seven. 

countries combined for each sponsor group.are presented in Appendix C 

for the years 1965-66 and 1969-70. The data is tabulated by fields and 

subfields of specialization. Sunnnary statistics on these patterns are 

presented in Table XIV and include only the major fields. Each sub-

pattern is discussed and.evaluated in terms of the relevance of the home 

countries. Another measure used for this discussion and evaluation is 

an evaluation index developed by Professor Shearer. The discussion and 

evaluation of specialization patterns of students solely supported by 

each of the five sponsor groups are presented first, followed by an 

anl:!:lysis of students supported by combinations of groups. 

Shearer's Index 

Shearer has devised two parallel indexes based on.the nature of 

ftelds of specialization in graduate studies. He terms them the 

11 technical11 ,inde~ and.the 11structural11 index. 

Each index incorporates all of the 94 fields of. 
specialization identified by the IIE, weighted according to. 
their apparent relevance to that.particular index. Whereas 
the technical index gives greatest weight to agriculture, 
engineering, physical sciences and education, the structural 



TABLE XIV" 
--

SUMMARY TABLE FOR SPECIALIZATION PATTERNS OF GRADUATE STUDENTS FROM THE SEVEN LATIN AMERICAN . . 

COUNTRIES BY SPONSOR GROUPS IN 1965-66 AND 1969-70 

. .... . -· '· . 
Total in Total Who 
Specified- Specified u. s .. Home u. s. u: S. Priv. 
Fields ·· Sponsor Gov't Gov't Univ. Organ. Self. 

: -65-66' 69:..70 65-66. ff9-70 · 65-66 · 69~70 - 65-66 '. 69...,]0 65-"66·. - 69-70 69.::,10'· 69-:-70 65.:...66 69-70 

Agriculture .· 252 297 176 252 10.7 20.5 10.4 17.3 7.3 10.0 14. 6 . , 10. 7 . 9.7 5.7 

Business 142 389 112 283 11.3 . 9.2 4. 7 . 5.1. 3.6 0 3.2 . 6.0 10.5 18.7 

Education 91 208 77 162 5.7 7.7 3.7 3.0 0 0.6 4.0 7.7 . 4. 7 7.1 

Engineering 459 920 375 564 12.7 13.3 29.7 30.0 25.5 23 .1, 18.6 23.7 19.1 16.1 

Fine Arts 27 920 27 88- O· 1. 5 1.7 .. 1. 7' 1.8 1.9 1.6 1.·3 ·' 2.3 5.9 

Humanities 225 136 187 259 7.9 4.6 1.0: 2.1 12.7 11.3 8.3 6.6 15.2 12.8 

Medicine 108 351 64 101 1.7 1.0 4. 7 · 4.2 2 .-7 2.5 2.8 3.8 3.1 , .8. 9 

Vet. Medicine 16 172 14 15 1.1 2.6 1.0 ·. 0.8 0 0 1. 0. 0.9 0.8 0 

Phys. & Nat.· 
Sciences · 479 29 389 556 14.9 14 .9 27.6 24.5 30.0 38.8 23.1 21.3 11.3 . 8.4 

Soc. ScienceI .502 800 437 481 34.5 24.1. 15.6 11.4 16.7 11.0 22.5 18.1 · 23.4 15;4 

Law 26 665 12 18. 0 0.5 0 0 0 0 .4 0 0 1.1 

Total 2267 4014 1870 2779 100 100- 100 100 100, . 100 100 lOO lOO 100 · 

I-' 
0 
~ 



index gives greatest weight.to the specialties most,concerned 
with the structure of srciety, such as the social sciences and 
most of the humanities •. · 
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For each of the years 1965-66 and 1969-70, both indexes, technical 

and structural, were calculated for all students supported by each of 

the five s©urces of supporti Two corresponding other indexes were 

calculated for the sum.of students totally and partially supported by 

each sponsor group for each of the t~o years. The index numbers are 

presented in Table XV.· 

United States Government 

The major purpose of the United States government sponsorship to 

Latin American students in the United States universities is to help the 

development of .the Latin American countrie~ through education. The main 

source of this sponsorship. is the Agency for International Development 

(AID) of the United States Department of .State which grants fellowships 

to foreign·students.to study in Unit:ed·States·colleges and universities. 

Other United States gov.ernment .programs include the Fulbright-Hays 

Act, Public Law 87-256, the Mutual Education and Cultural Exchange Act 

of 1961, and the Development Fellowship Program. 

Social sciences had the greatest number of students sponsored by 

the United States Government (34 •. 5 percent) in 1965-66 (Table XIV). This 

proportion declined significantly but was still the highest in 1969-70 

(24.0 percent). Approximately.SO percent of the social science students 

1 John C. ·Shearer, "International Migration of Talent and the 
Foreign Student," Proceedings .of the Twenty-Second Meeting of the 
Industrial Relati0ns Research Association, 1969, pp. 264-265. For 
details see John C •. Shearer, 11Intr.a- and International Movements of 
High-,-Level Human Resources·, 11 in James. Heaphey. (ed.), Spatial Dimensions 
of Development Administr.ation, 1971, pp. -206-207. 



TABLE XV 

TECHNICAL AND STRUCTURAL INDEXES FOR ALL GRADUATE STUDENTS 
FROM THE SEVEN LATIN AMERICAN COUNTRIES, 

BY SPONSOR GROUP, 1965-66 AND 1969-70 

1965-66 1969-70 
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Sponsor G~oup Technical Structural Technical Struct:ural 
Index Index Index Index 

• u. s. Government Totally 59.8 53.1 66.-0 44.0 

u. s. Government Totally 
and Partially 56.1 50.6 62.2 41.4 

Home Government 69.5 24.6 73.5 19.3 

Home Government and 
Others , 69.3 23.6 72,7 21. 7 

D. s. Universities 53.0 30.5 60.0 21.1 

u. s. Universities 
and Others 51.0 31.3 56.8 32.4 

u. s. Private 
Organizations 60.2 36.0 66.3 35.0 

u. s. Private 
Organizations and Others 59.6 36.7 60.3 42.2 

Self-Supported 52.9 52.6 53.8 51.4 

Self-Supported 
and Others 53.0 47.0 53.6 48.0 
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sponsored by the United States government in both years were studying 

economics. In 1965-66, there was only one.student in agricultural 

economics; this number increased to seven in 1969-70. Adding agricul-

tural economics to economics, they together constituted approximately 

70 percent of the social science students from the seven countries 

sponsored by th.e United States government in 1969-70 (Appendix C). 

The number of agricultural students sponsored by the United States 

government doubled from 1965-66 (19) to 1969-70 (40), and the agricul-

tural share of total graduate students supported by the United States 

' government doubled from 10.7 percent to 20.5 percent. Study emphasis 

shifted from agronomy to a more balanced pattern among the sub-fields 

of agriculture such as an~mal husbandry, soils, and horticulture 

(Appendix C). 

Physical and natural sciences ranked third, with 14.9 percent of 

the total students in both·years. The share·of students supported by 

the United States government in engineering (12.4 percent in 196.5-66 

and 13.3 percent in 1969-70) is less than that in physical and natural 

scienc.es. In 1969-70, United States government support of students in 

some other.fields were: education (7.7 percent) and business (9.2 

percent). Less attention was given to humanities (4.6 percent) and 

medicine (1 percent). 

This pattern of specialization is reflecte4 in a high structural 

in4ex of 53.1 in 1965-66 (Table XV) which ranked the United States 

government first among all sponsor groups. In the five-year period, the 

structural index declined to second place (44.0) after sel:f;-supported in 

1969-70 and the technical index increased from 59.1 to 66.0, indicating 

increasing concentration of students in technical fields. 
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The pattern of specialization of students supported by the United 

States government is generally relevant to both the development needs 

and employment opportunities in the home countries. The emphasis on 

social sciences and agriculture is especially important for economic 

development needs. The relatively lqw number supported in engineering, 

humanities and medicine are appropriate to the employment opportunities 

as there are surpluses of these specialties in the home countries 

(Chapters IV and V). 

Home Country Governments 

In contrast to the relatively heavy emphasis by the United States 

government on structu.ral specialties, most of the home countries placed 

relatively greater emphasis on technical fields of study such as 

engineering, physical and natural sciences and agriculture. This dif

ference in emphasis on different fields can by clearly shown by using 

Shearer's index. In 1965-66, while the structural index and the 

technical index for United States government were 53.1 and 59,8, those 

for home governments were 24.6 and 69.5, respectively, The structural 

index for the home government was the lowest of all sponsor groups and 

the technical inde.x was the highest. In 1969-70, further concentration 

of students sponsored by their home governments in technical fields is 

indicated by the increase in the technical index to 73.5 and a decline 

in the st;uctural index to 21,7. 

The participation of each of the seven governments in financing 

graduate students varies considerably. For example, out of a total of 

195 students supported by home governments in 1969-70, Venezuela's 



government l:IUpported 119 students while the Peruvian government 

supported only 12 students. 
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In both 1965-66 and 1969-70, the proportion of students in 

engineering supported by the seven home governments combined was 

approximately 30 percent. The proportion in natural sciences was 27.6 

percent in l965-66 and 24.5 percent in 1969-70. The proportion in 

agric1.1,lture increased from 10.4 percent in 1965-66 to 17.3 percent in 

1969-70. 

The increa$e in agriculture was accompanied by a shift in 

concentration of students from emphasis on agronomy in 1965-66 to a more 

balanced distribution among the agricultural fields in 1969-70. In 

engineering, concentration of students shifted from emphasis on civil 

engineering to emphasis on electrical, che~ical and other highly 

specialized fields of engineering such as textile, mining, petroleum and 

electronic. The proportion of students in civi+ engineering declined 

from 28 percent of the total engineering students supporteq by the home 

governments in 1965-66 to 11 percent in 1969-70, The support of 

chemical engineering students increased from 1.8 percent to 14 percent. 

and the support of all textile, mining, petroleum and electronic 

engineering students increased from seven percent to 62 percent. These 

trends in distribution of both agriculture and engineering students are 

relevant to. economic development needs and employment opportuni.ties in 

the.home count;:ries. 

Little.attention is given.by the home governments to education and 

social sciences, There were only 27 social science students with home 

country support in 1965-66 and 30 in 1969-70. Two-thirds of social 
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The emp\1.asb by most,students sponsor groups, especially .heme. 

gqverprnen,ts, .Unit,d Sta.tes universities and Un.ited States private· 

organizatie:ms, on ,technical fields of specializa.tion rather than on 

structural helps explain the.concentration of enrollment of L~tin . 

.American,graduate students in·techni~al f:1,.elds of specialization. Only 

the Uni;ed Stateei .. governm~nt gave high priority tq social scienc.es. Th 

self-supporteq. stuclents and.the United $tat;.es government are the main. 

sourceij of _s1,1pp¢1rt f<:>r student_s in. business administration. 

Bettei;- patt.erns of specialhat;ion, that· is, more rel~ted ,to Latin 

Ame~ica' El .econotlliC development needs and employmen1: opportunities in .th 

home countries, requ.:l,.re much smalle1; ptoportions of students in physica 

anq natu.ral sc:ien,ces and larger prop()rtions in fields such as education 

sociol(;)gy, psyc.helogy, public admini1:1trc!,tion, pelitical science and 

industrial fi!,nd. labQr relations. · A cont:l,nuous incre1;1.se in agricultural 

fields anfi veterinc1,ry 111edicine is a.ho rec.onunended. 

Su~h ch~n,ges in tqe pattert1,s of specialization require the,efforts 

of the,sponsc:,:r: groups concerned with Latin America's.graduate stude'I').ts' 

ed4qaei~-q. fqf ecanomie devel.opment of the .home countries, particularly 

th~ hQtri.~, g~ve;nmenta, .the United: States government, and the .United · 

st,tes pdvate organizations. It b their responsibility_t;o take·steps 

t~ max;m:l.z$ the benefit of graduate! educ;.aticm to . the Latin American 

ce1,1nt.ries. Through studies of the prefessi0nal, market, the stage of 

development. of each country and its needs for professionals, they can 

select and adapt policies to supply Latin_Americ::a with the needed. 

professionals, 

ln .the f:l..e:J.ds of st:udy.w'4ere the,development needs diverge widely 

from the . em.pl9yment · opportunit::les, .it ·is mainl,y t;he responsibility of 
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th~ 4~tin_.Anler:t.can governmen,te to adapt·p~licies to close,the gap 

between. the .e'1tployment opportµniti.es and development needs. For 

exa:mple, ·lilul)port;;l,ng resea,.rch would incr~ase · the employment opportunitie1 

in the 111ci~nti:fic fields such as agric4lture and phys.ica~ and natural 

scienqes. E;noourag:f.ng agric~:ltural t'eforms would incJ;"ease ·thE! employ-. 

men~ .opportun:f,ties fo: agriculture, veter::!.nary medicine and agricultural 

_ econol!l:f,.~s spectaliste .• Encourag;t.ng soc:l.al.X'ef'orms would require the . . . . 

incr:ease, i,n e.m:ploYJllent. of sociologis.ts and· psychologists. . It -is only 

wh@n, the el!lpleyment. opportuqit:l.es coinc.ide ,with ,the n~eds. and the pat- · 

te1;1;1s <;,f_ grad1.1at·e 'training correspond -to them; that Up.ited States 

stad~ate education:can ma~e maximum contribution to.Latin .Anlerican 

develeplll:ent, 
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sciences stude~ts sponsored by their- governments studied economics and 

agricultural economics. Taki.ng into consideration the structural 

problems of the Latin American co~ntries and the low level of opportun

ities in science, the concentration on technical and scientific fields 

of specialization would not seem the best for maximum benefit of 

graduate education for economic development. The reluctance of the hom 

governments to support graduate education in structural fields of 

specialization may be explained by.the interest of most home government 

in keeping the existing social and political structures as explained in 

Chapter II. 

United Stat.es Colleges and Universities 

United States colleges and universities support foreign graduate 

students mainly by graduat~ assistantships without·reference to the 

economic development needs or opport~nities of the home countries. The 

data show that; the Latin American graduate stud~mts supported by United 

States colleges and universities are concentrated in the technical 

fiel,ds of specializaqon •. This high conc~ntra.tion of students i.n 

technical specialties is shown by a high technical index of 60.0 and a 

very low .structural index of 21.1 in 1969-70. 

Physical and natural sciences ranked highest with a share of 38.8 

percent of Latin American students totally supported.by all United 

States colleges and universities in 1969-70. Engineering constituted 

25.5 percent in 1965-66 and 23.1 percent in 1969-70. The share of 

agriculture increased from 7.3 percent in 1965-66 to 10 percent i~ 

1969-70. Social sciences had only 11.4 percent in 1965-66; increasing 

to 15.7 percent in 1969-70. This high ccncentration of students in 
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technical fields, especially physical·and natural sciences, is 

unrealistic in view of the Latin American countries' development needs 

and employment opportunities. This concentration of support in 

technical fields derives mainly from the Federally supported research 

and development programs, particularly in physical and natural sciences 

and engineering. A large proportion of the scientists and engineers 

2 in such programs are high-quality foreigners, often as a consequence 

of the support by United States colleges and universities of foreign 

graduate stl,ldei:its in technical fields. 

United States Private Organizations 

United States private organizations, such as .the Rockefeller 

Foundation, Ford Foundation and the Kellogg Foundation, grant fellow-

ships to foreign students to study in the United States and elsewhere. 

Although United States private organizations support Latin American 

$raduate students in all fields of specialization, the specific aim of 

the most of these fellowships is to further the development of the 

underdeveloped countries. For example, the Rockefeller Foundation 

offers University Development Program fellowships for training 

prospective staff members for the Latin American universities. 

Enginee:i;-ing had the largest share of such support with 23.7 percer 

in 1969-70 compared to only 18.6 percent in 1965-66. · The increase in 

the.engineering share was accompanied by a proportional decline in the 

2House of Representatives, Committee on Government Operations, The 
Brain Drain into the United States of Scientists, Engineers and 
Physicians, A Staff Study for the Research and Technical Programs, 
Washington, 1967, pp. 10-12. 



11 

shares of physical and natural sciences. The physical and natural 

sciences have declined from 23.l percent in 1965-66 to 21~3 percent in 

1969-70. l'he number of social sciences students declined from 114 

(22.5 percent:) in 1965-66 to 85 (18.1 percent) in 19~9-70. About 55 

percent of these students specialized in eeonomics and agricultural 

economiGS, The change in the natural sciences proportion seems to be i: 

the right di,reGtion with re1;1pect to home·countries needs and employment 

opp9rt1,mities while the change. in social sciences. proportion is 

irrelevant, especially for the needs. 

In 1965-66, many of the students in agriculture were supported by 

private organizations while little attention was given to agriculture 

by all other sponsor groups. Seventy-four students, or 42.1 percent, o 

the total of 176 agriculture students with stated sponsors were. sup

ported solely by a United Sta.tes private organization in 1965 ... 66. The 

74 students represented 14.6 percent of the total students sponsored by 

United.States private org9-nizations in 1965-66. This proportton 

declined to 10,7 percent in 1969-70, and the number of agricultural 

students was only 50, or 20 percent, of the total of 252 Latin American 

graduate students in agriculture. 

The proportions of students.supported by United States private 

organizations in business, education and engineering increased in the 

five-year period. The proportions in business increased from 3.2 per

cent in 1965-66 to 6 percent in 1969-70, and the proportion in educatio 

increased from .4 percent in 1965-66 to 7. 7 percent in 1969-70~ In 

engineering, the proportion increased from 18.6 percent in 1965-66 to 

2~.7 percent in 1969-70. 
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Graduate students in yeterinary medicine are mostly supported by 

the private organizations and the United States government and the 

number of students was very small. Only five students in 1965-66 and 

four in 1969-70 were supported solely by United States private 

organizations. 

Generally, the United States private organizations emphasize the 

technical fields of specialization needed for economic development. A 

further reduction in the natural sciences proportion and an increase in 

the social sciences students in fields other than economics would make 

a better pattern of specialization for economic development and 

employment opportunities. 

Self-Supported 
.. , .. I 

Self-supported students have increased over the five-year period 

from 257 students, or 13.9 percent of total Latin American students, to 

610 students, or 21.9 percent of total. Concentrations of study of 

self-supported .students were in pusiness, economics, humanities and 

engineering. Self-supported students usually come from the wealthy 

classes of the home countries and their studies often reflect the 

objective of acquiring stat4s in .addition to preparing for a career. 

Jn _contrast to all oth~r sponsor groups in supporting high 

proportions of students in natural sciences and small proportions in 

business, hum~nities, and fine arts, the self-supported students 

represented small proportions of students in physical and natural 

sciences (11.3 percent in 1965-66 and 8.4 percent in 1969-70). High 

proportions o:t: self-supported students were in busines$ (10.5 percent 
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in 1965-66 and 18.7 percent in 1969~70) and humanities (15.2 percent in 

1965-66 and 5.9 percent in 1969-70). 

J;n 1969-70, t;he 114 self-1:lupported students in business represented 

40.3 percent of .the total Latin Ameri!,::an students in business. The 

number of self-supported students in fine arts represented 41.0 percent 

of total Latin American students in fine arts, and tqe number of stu

dents in humanities represented 30.0 percent of the total students in 

humanities. 

l.n the five-year period, trends in distribution of self-supported 

students included increases.in the proportion of students in business 

(10.~ percent to 18,7 percent), fine arts (2.3 percent to 5.9 percent), 

and medicine (3.1 percent to 8.9 percent), Only the change.in business 

is relevant to the increase in industrial;i.zation. The increases in 

business, fine arts and medicine proportions were accompanied by 

declines in proportions of students in agriculture (9.7 percent to 5.7 

percent), engineering (19,1 percent.to 16.1 percent), humanities (15.2 

percent to 12,8 percent), physical and natural sciences (11.3 percent tc 

8.4 percent), .cilnd social sciences (23.4 percent to 15.4 percent). The 

declines in shares of physical and natural sciences are favorable to 

development needs and employment opportunities, while the declines in 

social sciences proportion seem to be irrelevant. 

Combinationa. of.Source of_Support 

The above analysis was confined to the students totally supported 

by one source, Students supported by more than one source constituted 

40 percent of total students in 1969-70. To explore the pattern of 

specialization of partially 1:1upported students and the effect on the 



total support by each sponsor group, it ·.is·· convenient to· explain it 

solely in t~rms of Shearer's index (Table ~V). 
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When ad4ing the partially supported·students to totally supported 

students by the United States government, home governments and self

supported, the technical.and structural indexes did not change 

significantly in each of the years 1965~66 and 1969-70. Therefore, the 

emphasis of these sponsor groups are approximately the same for 

partially supported students as for totally supported students. For 

example, 13.dding partially supported students and totally supported by 

home governments, the technical index was still much higher than the 

struc.tural index, which clearly indicates heavy emphasis on technical 

fields of.specialization by home governments, whether their.sponsorship 

be sole or in combination with other sponsors, 

The United States government supported, both totally and partially 

relatively high proportions of students in structural fields of 

specialization. However, there was a trend of increasing concentration 

in technical fields. Self-supported st;udents, _both totally and 

partially, had a stable pattern of specialization over the five-year 

period with a relative high proportion in structural fields and a small 

proportion in technical.fields. 

ln 1965-66, for each of the_United States universities and United 

States private organizations, there were no significant differences in 

the.technical and structural indf;!.xes of·tbe totally supported students 

and the.totally a-o,d partially supported combined. In 1969-70, the 

techrt;i.cal inde~es of totally and partially supported students combined 

was much less than those.totally supported by these two sponsor groups. 
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The structural index was much higher, indicating·that both United State 

u11,ivenities and.Unit1;1d States private organizations partially supporte 

more students in structural fields in 1969~70 than in 1965-66. 

In summary, different sponsor groups place different emphasis on 

fields of specialization of Latin American graduate students. The 

United States government has emphasized economics, agriculture and. 

business. aoth the home governments and United States universities had 

high proportions of students in engineering and natural sciences, Home 

countri..es governments supported high proportions of students in agricul 

ture in 1969-70, United States private organizations emphasized studie 

in engineering, agriculture, economics and natural sciences. The self

supported students were concentrated in the fields of business, 

economics, engineering and humanities. 

Specialization patterns of student$' sponsors have provided 

explanation to the patterns of specialization of.Latin American graduat 

students analyzed in Chapter VI, The high proportion of enrollment in 

techni.cal fields may be explained by the emphasis by most sponsor 

groups, especially the home governments, United States colleges and 

universities and United States private organizations, in such fields as 

engineering and physical and natural sciences. The new emphasis on 

business administrat:f,.on ie largely.related to the.increased enrollment 

of self-supported students and students supported by United States 

government and United States private organization. 

Enroll~ent in social sciences is declining because none of the 

sponsor groups, except the United.States government, gives high 

p;-:1..ority to social science students~ espec;f.ally .in fields other than 

economics, Enrollment in agriculture has been low but has begun to 
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increase, and is better.balanced among·agricultural fields because 

spanso;s, particularly private organi;ations,.the United States govern

ment and home countries' governments, now give greater emphasis to all 

agricultur~l fields. 



CH,APTER VIII 

SUMMA.RY AND CONCLU~ION$ 

The major objective of the study is to discuss and evaluate the 

patterns and trends of specialization of graduate students from selecte 

Latin American countries in United States universities in terms of thei 

relevance to their home countries' economic development needs and 

employment opportuni~ies. The second objective is to compare and con

trast the contribution of each of the graduate students sponsor groups 

to.the home countries economic development and their effect on students 

sipecialization, 

Graduate education was identified as the highest level of formal 

education to provide the most highly qualified specialists at the 

managerial, professional and technical levels. Professional people mus 

be trained in various fields of $pecialization at higher levels of 

education in both the technical and structural fields of specialization 

The choice between the stressing of technology and the structural areas 

of·specialization should relate to the level of econom:l.c development an 

the type of social environment of the society. 

The functions of technical and structural specialties were 

discussed in relation to levels of economic development. Specialties i 

technical fields are related to the introduction and application of new 

tec~niques of production •. Introduction of new technical knowledge 

, , Q 



increases the productivity of capital and labor resulting in.a larger 

output with given quantities of inpu~s. Continuous economic growth 

requires continuous technical progress in order to increase the 

productivity of capital and labor. 

1] 

Industrial advance, therefore, requires an increasing supply of 

engineers, scientists, economists and business administrators. Agricul 

ture development requires a significant increase in modern science and 

technology and requires highly trained specialists in agriculture. 

Urbanization increases the needs for services, Well-qualified profes

sionals will be needed in such areas as public administration, educatio 

construction and business. 

Ec:onom;lc development of a society and continuous technical progres 

requir~ favorable structural factors. Structural factors refer to 

those social, economic and political factors that bear on the effective 

ness with which the economy operates, such as family ties, income. 

distribu1:ion; work habits, legal environment, political systems and the 

attitudes of.the people toward work, mobility, saving, investment and 

application of new technology. The basic function of professional 

specialists in structural fields, such as economists, sociologists, 

psychologists and political scientists, is to recognize and analyze 

those.structural factors which impede development and to change them. 

As an economy moves toward industrialization and development, the 

structural factors become less obstructive. Industrialization, educa

tion, Ul:'banization al\d better communication et').courage structural change: 

and are complementary to economic development. Emphasis on structural 

specialties is, therefore, of relatively greater importance in the firs1 
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Stiges of development, and the technical specialties grow in importance 

as development progresses. 

Mexico, Brazil, Colombia, Argentina, Chile, Venezuela and Peru 

were the seven selected Latin American countries for this study. Their 

levels of development were measured to identify the relevant profes-

sional specialties needed for their development. The measures used ..... 
were: (1) per capita i~come, (2) index of human resource development, 

(3) percentage of labor force engaged in agriculture, and (4) growth of 

domestic product. Other measures were used to identify the relative 

;1,.mportance·and the le'!el and trends of .development of agricultural and 

industrial sectors in the selected countries. 

These measures of development indicated that the seven countries 

are in intennediate stages of development with some variation among the 

countries. All have passed the extremely underdeveloped stages but are 

still less developed than advanced countries. Argentina had the highes1 

level of development and the lowest growth rates. Colombia, Peru and 

Brazil are less developed than are.Argentin1:1-, Venezuela, Chile and 

Mexico. 

The rates of growth of the industrial sectors in the seven 

countries are much higher than those of the agricultural sectors. The 

agricµltura.1 sectori; are lagging in the seven countries. The tradi-

tional agrarian systems restrict the application of technology.and the 

development of agriculture. 

for these levels of development in the Latin American countries 

graduate education is needed in both the technical.and structural areas 

of study, Considerable graduate education in civil, electrical and 

mechanical engineering is needed qy all the seven countries. Specialtie~ 
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in, other fields of engineering are especil:llly needed by ,Argentina, 

Venezuell:l, Mexico and Chile. In agricultural fields, graduate educatio 

is needed especially by Mexico and Venezuel1;1., which have·been accomplis 

i,ng major agrarian reforms. 

Graduate education in structural fields of specialization, 

particularly social sciences, education, and business administration, i 

needed by all the seven countries to deal with the existing social and 

structural problems and to accelerate the rates of economic development 

For lack of direct measures, the employment opportunities in the 

home countries were measured by two indirect indicators (1) time series 

data in the l950 1s and 1960's on the distributions of student enroll

ments and graduates by fields of specialization in Latin American 

universities, and (2) the data on the migration to the United States by 

the various profess~onal lpecialties of Latin Americans. 

This study made the.basic assumption that the underlying causes 

of changes in the composition of fields of specialization in higher 

education are changes in.employment opportunities creat!:!d by the 

economic development activities alld, espec:.:f..ally, industrial expansion 

in the 1960's. therefore, changes in the proportions of students in 

various fields of specialization over time was used as indicators of 

changes in opportunities, 

The United States is the only country to which professionals from 

Latin America migrate in significant numbers. The major causes of 

emigration to the United States from Latin America are the over supply 

of certain specialties relative to the low level of professional and 

economic opportunities in the hQme .. untries. 
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Both measures indicate a large supply relative to demand (or poor 

professional opportunities) in the fields of medicine, engineering 

(especi,ally civil engineering), and physical and natural &f!iences, 

There were large declines in the enrollments of law and medicine; the 

proportions of enrollments in fields of engineering and physical and 

natural sci~nces were either constant over time or slightly declined in 

the 1960 1 s. Civil engineering constituted approximately 50 percent of 

total engineering graduates. Data on the brain drain confirm the poor 

professional opportunities for physicians, engineers, and physical and 

natural sciences as immigrants in these fields constituted high propor

tions of total professional immigrants from Latin America. The data on 

migration of lawyers failed to confirm the surplus of lawyers in Latin 

America. The large difference in the type of law training needed in.th1 

United States from that in Latin America makes the employment opportun

ities for Latin American lawyers in the United States very poor. 

Both.measures also indicated relatively favorable employment 

opportunities in Latin America in the fields of social sciences and 

educa~ion and to a lesser degree in agriculture and veterinary medicine 

The proportions of enrollments in the social sciences, education, 

agriculture and veterinary medicine increased in the 1960 1 s. The 

numbers of migrating professionals in the~e fields were very small. 

The patterns and trends of specialization of Latin American 

graduate students in United States universities were identified by usin~ 

data from the Institute of International Education annual censuses for 

each of the years 196~-66 through 1969-70, Graduate education of Latin 

American students in the United States expanded constantly during the 

five-year period. The total number of graduate students from the seven 
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countries increased from 2,267 in 1965-66 to 4,014 in 1969-70. This 

increase was accompanied by significant changes in patterns of special

iza~.ion of graduate students. 

In 1965-66, the.social sciences had-the highest number of students 

with 22,1 percent of the total enrollment from the seven countries. Thi 

physical and natural sciences ranked second with 21.1 percent, engineer: 

ing third with 20.3 percent, and humanities fourth with 9.9 percent. 

Agriculture, business and educ~tion constituted smaller enrollments 

with 8,5 percent, 6,3 percent and 4.0 percent, respectively. 

During the five-year period, there was a decline in the share of 

social sciences to 16.4 percent in 1969-70, which fell to third rank 

after engineering (22.9 percent) and physical and natural sciences 

(19,9), Until 1968-69, physical and natural sciences enrollment 

exceeded that of engineering, In ·the last year, 1969-70, engineering 

enrollment surpassed that of physical and natural sciences. 

There were increases in the proportions in business (6.3 percent t, 

9.7 percent), education (4,0 percent to 5,2 percent), and fine arts 

enrollments (l,..2 percent to.3.4 percent), The proportion of medical 

s~udents has been declining since 1966-67 (from 5,9 percent to 4.3 per

cent in 1969-70) and the proportion in humanities began to decline afte 

1967-68 (10,0 percent in 1967-68 to 8.7 percent in 1969-70). In 1969-

70; the enrollment in •usiness (9,7 percent) exceeded that in humanitie 

(8.7 percent) and the enrollment in education (5.2 percent) exceeded 

that in medicine (4.3 percent). 

Agriculture constituted a relatively small proportion of graduate 

enrollments, with .much variation among countries. Argentina, Mexico 
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aµd Urazil had the smallest proportions in agiiculture. Enrollment in 

agriculture was concentrated in agronomy in 1965-66. The enrollment in 

other agricultural fields increased in the five-year period. Enrollmen 

in agriculture seems rather small relative to the economic development 

needs, but may be appropriate for the limited opportunities in agricul

ture in the home countries. Exceptions are Argentina, where the proper 

tion of agricultural students has remained very low, and Mexico where, 

despite massive agrarian reform, a low proportion persists. 

Enrollment in business increased rapidly in the five-year period 

for all seven.countries, especially for Mexico and Peru, in both absolu 

numbers and percentage-wise. This is appropriate far the increasing 

needs of indu~try in the home countries for business administration 

specialists and the increasing employment opportunities for graduates 

in.this field. Mexico and Peru had the highest rates of growth of gros 

domestic product, and the highest rates of increase in proportion of 

graduate enrollment in business. The proportion of business students 

for Chile is rather small relative to the level of development, 

Although the number of graduate students from the seven countries 

comQined in education increased rapidly (129 percent); the proportion 

of graduate students enrollment in education was still low for five of 

the ~even countries, Only Chile and Colombia had over five percent of 

the total students in education. The level of enrollment in education 

is low ~elative to development needs, especially for Mexico, Brazil, 

Venezuela and Argentina, but the increase in education enrollment is 

consistent with the increase in employment opportunities in education i 

the home countries. 
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student enrollment were in social sciences. Comparing this proportion 

to physical sciences students in the same year (20 percent) or enginee1 

ing (22,2 percent), the numbers of social sciences students seem to be 

inadequate for development needs, This is particularly true in Chile 

and Venezuela, which have the smallest proportions of social sciences 

students (14.6 percep.t anq.12.8 percent, respectively). Economics stu

dents constitute approximately 50 percent of total social sciences 

enrollment, Enrollments in psychology and sociology were very small anc 

increased at a slow rate. Limited employment opportunities justify the 

small enrollments in such fields. 

The graduate students from Latin America are identified by the IIE 

data by five sponsor groups: the·United States government, the home 

g<>vernments, United States private organizations, United States college 

and universities and self-supported students. In the five-year period, 

the number of self-support~ students increased (13,9 percent to 22 per 

cent) and the number of totally supported by private organizations 

declined (27.7 percent to 16,9 percent). The number and percentage of 

s;udents supported by combination of sponsors increased (32.6 percent 

to 39.9 percent). 

Pifferent sponsor groups place different emphasis on fields of 

s1ecializatien, To evaluate the contribution of each sponsor group to 

Latin America's economia,development, sub-patterns of students from the 

seven.countries combined for each sponsor group were discussed and 

evaluated. An evaluation index developed by Professor Shearer was also 

used in .. this analyses. 

The United States government has emphasized social sciences, 

agriculture and business~ Social sciences had the greatest concentrati 



.. 12 

of students (~4,5 percent) in 1965-66. This proportion declined 

significantly but was still the highest ~n 1969~70 (24,0 percent). 

Economics and agricultural economics represent 70 percent of all social 

science students. Agriculture's share doubled in the five-year period. 

The emphasis on social sciences and agriculture is especially important 

for economic development needs. The relative low proportion in 

engineering, humanities and medicine are relevant to the employment 

opportunities as there were surpluses in these specialties in the home 

COUI\tdes. 

Both the home governments and the United States universities had 

high proportions of graduate students in engineering and physical 

sciences, In 1969~70, engineering represented 23.1 percent and physica 

sciences represented 38.8 percent of total students supported totally b 

United States universities. For students supported totally by home. 

governments, engineering represented 30.0 percent of students and 

phydcal and natural scie'l;'lces 24.5 percent. The numbers of agricultura 

students aupported by the home governments increased in the five-year 

petiod,. Ed~cation. and social scieni;:es continued to represent small 

propot';io~s·of st1,.1dents supported by home governments and United States 

univ~rsitie1;1. 

Tl;l.e high concentration of students supported by home governments 

and United States colleges and universities in technical fields of 

specialization seems poorly correlated with Latin.America's economic 

develepment needs or employment: (!)pportunities. The structuraLproblems 

of Lat.;i.n Amer:lc~ · and the .• low. level. of · opportµnities iu physical and . 

n~tt.1tal scienqes s1.,1.gges-t the peed for higher proportions of students 
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in soc:;,ial .sciences and smaller proportions in physic:al and natural 

sciences. 

121 

SuP,port l:>y Un!ted States private organizations has emphasized 

stud:i,es in engineering, agricult~re,. economics and natural sciences. I1 

tl).e five-year period, the engineering shal:'e increased from 18.6 percent 

to 23. 7 percent., whi.le physical saienc.es and social sciences declined 

from 32.], percent to Zl .:r.percent and from 22. 5 percep.t; to 18 .1 percent 

respectively. 

United States privl:lte o:i;,ganbations s1,1pported high proportions of 

1;1tudente in agriculture. In ,1965-66, 42 percent of agricultural stu

dents were supported by United States private organi~ations. The 

propo;tione of. students in business, education .and engineering increase, 

in the.five-year period,, A reduction in.natural sciences proportion an 

an in<;tease in st;>c:l,.al sciences students are rec<;>mmended for a better 

pat;terq of specialization.· 

The self ... suppei-ted students repreeented high proportions of 

students . in business, ht,lmanit:ies and fine arts and very small . propor

t;i,ons of students in_physical and natur~J,. sciences. In 1969-70, the 

self ... sµp~o:r;ted stu.dents represented 40 pe.rcent of. total students in 

buain~ss, 41 pet:c~nt of humanities students, .which reflect their 

interest in s~a.tus a.s well as care.er. 

The pattern of parti.ally supported students was similar to that ·of 

totally suppor,ted ·students in bot:h periods (1965-66 and 1969--70), excep 

for the e~.ist'i!:nce. of a higher perc;entage of. students in structural 

fields partial.ly e1upporte4 by United States universiti.es and United. 

States pi:lvate c:rrganizations in .1969-70. 



Filmed as received 
131 

without page(s) -----

UNIVERSITY MICROFILMS. 



Econgmie Co~itt~e fl!>l;' La Un Amett:to.a; Socia). Change ~ Social 
Develo;et11;ent Polio~~ Latin America. United Nations. New York: 
1970. 

132 

:Fein, Ralilhi, ''Edl.lcat;tonal Patte:r:~s in Southern Migration." The 
Southern Economic Journal. XXXII, No. 1, Part II (Ju1~1965), 
pp. 106-124. 

Firth, Raymond, General Wor~ing Paper. UNESCO E:x.pert Working Group 
on Social Prerequisites to Economic Growth, UNESCO/SSWP, March, 
1963. 

Form, J:l, WUl:lam. liP.d C. Delbert Miller. Industr;y,, Labor and Community. 
New York: Harper and Brothers, 1960. 

Greet;z, Cliffprd, Peddlers and Prices: Social DeveloRment ~nd Economic 
Chap.ge J:.a Two lndonedan.Towns. Chicago: 1963, 

Grubel, Herbert. ''The J:nternational Flc:,w of Human Capital, the Brain 
Dra,in," American Econom:lc Review. LVI, No. 2. (May, 1966), pp. 
268-274. 

"'l'he Immigration of Scientisti:i and Engineers 
to the United States.II l'he J.C!u:mal,.,tlPolitica.1 Jaon~m:y. LXX::CV, 
No. 4 (August, 1966), pp, 368-378,,)· · · 

Hagen, E, Everett, The Economics .2f DevelC1:ement. Homewood, Illinois: 
Richard D, Irwin, 1968. · · · 

-------........ ..,....-_,... The Theel;'X 2J.. Social c.hange: 
Growth l3~gins, Homewooci, I:Llinois: 1962. 

Hdbtcnles, J, l'lq L. B, Mat:r;:i,n and V, V, Maatorianna, 
Eeonemie Pl:.'obbms and lssuef, Cincinnati, Ohio: 
Pqblishing Company~970, 

llow Economic -
Con.temporary 

South•Western 

Harb~,;on, Fr,dedr;k. Educational ~1ann:lng at'ld HumaE, Resource 
De'1el91,2w,en~. 'IJNESCO, Industrial Institute for Eduqat,:ional 
Pla:nning. 196 7. 

Rarbhon, Freder;l.ck. and Charles A, Myers, Edllca,tion, Manpower, and 
Economic Growth, Strateg:i,es of Human Resource Development, N.ew 
York: ·· · 1964, · · · .,....,.... 

B:o;owitz, A. Morris. "liigh .... Leyel Manpower in the Economic Development 
of Argeµt,ina, '' :Cn Fr1;3derick Harbison and Charles Myers (ed.), 
Ma,npow~.r and Education, New Yo,:k: 1965. 

Ro~se of Re~~esentatives, Committee on Government Operations, The Brain 
O:rain intC;> the United States 21 Scientists •.. Enginee-rs, and 
l?hxsiciane, A·Staff Study for the Research and Technical Programs. 
Washingi~n- D. C,: U.S. Government Printing Office, 1967, 



Higgina, Bel').jam.in. Economic Dev~lopment, Problems. Ptinci;eles and 
Policies. New· York: W. W, Norton and Co., Inc., .1968. 

In1:1titt.1te of :(nterna,tiom~l Edt.1aation. Open Doo'):'s. New York: 1970, 

133 

Kidd, V. Charles, "Migration of Highly-Trained Professionals from Latin 
America to the United States." In The International Migration of 
High,-Level, ManRower.. The Committee on the International Migration 
of Talent. New York; 1970, 

Leftwich, Richard H. The Price S;ystem and Resource Allot:ation, 4th 
ed. Hensdale, Illinois: The Dryden Press, Inc,, 1970. 

Lewis, w. Artht.1r, Economic Development with Unlimited Supplies of 
Labor11 . The Manchester School of Economics and Social Stud~, Vol. 
22, No. 2, 19~4. 

Meade, J, E. ! Neo-Classical Theory of Economic Grow~h. London: 1962. 

Medina, Jo!;Je Echavarria and Benjamin Higgins. Social Aspects .2f 
Economic Development,!!!, Latin America. Vol. tr. Paris: UNESCO, 
1963, 

Mde?', M, Gerald, Leading Isst.1es ,!B. Develepment Economics, New York: 
1964, 

Myint, H. Economic Theory and the Underdeveloped Countries. New York: 
0:ic:ford University Pres"s:-1971. . . . 

Nisbet, T. Charles, . Latil) Allleriaa, Problems in Economic Development. 
New York: The Free Press~ 1969. 

Northrup, R. Herbert and Gordon F. Bloom,. Government and Labor. 
He>m.ewqod, .Illir1,o~s: Richard Irwin, Inc., 1963. 

Ot'ganizatton for Economic Co~operation and Development. Education, 
H1,1.nian Resources and Development ..!.u,Argentina. Paris: 1967. 

Ruiz, E, R."mon. · I9ter,2r,~ting Lat;in Ame:dcan Hbtory, From Ind~pen~ence 
l9, 'J:c:><ilay. New York: Holt, Rinehart and Winston, l'Q.c.., 1970. 

Schultz, W, '.rheodore, Trans.forming Traditional Agriculture. New 
Ha,vep,: Yale University Press, 1965. 

The Economic Value of Education. New York: 
Col.umb:l,a Ur>.i.vers:l.ty Press, 1963. -- . 

"Investment in Human Capital." American 
Economic· Review •. · March, 1961. 

' 

Seymour, L. M~rtin ap.d Salari Aldo. Elites 151_ Latin America. London: 
ox:eord University Press, 1967. 



She,r,r 1 Joh~ c. "International Migration Qf Talent, a~d the Foreign 
St;1,1df~mt. II Proceeeings ,2£. the Twenty-S.econ.,d 'Neeting 2.£. the 
Industl'ial Relations ;Rasearch AssociatiPn, :).969. · 

. ., . . . . .. ·-· . ·. . . I 

134 

----............................ _.. ___ • "Intr:a- and'Interna,tional Mc,,vements,of High-
·Lev~l H,um~n Resources. 11 In James Hea,phey (ed.), Spatial Dimensions 
tl P~ve!o,2me~~. A.dministration. Durham, North Ca'r,"olit:J.a: Duke · 
Un;f.versit:y. Press, 1971. · 

Soci•l Prcig,:e1u, Tr\l-st. Soci.2-Ecqnomic: ~rogress is Latin America. 
Econ<>1ni9 Commiss:Lori for Ll;ltin Amer;f.._ca •. · New York: : 1968, 

SQlow, Robert .M. "A Cc;mtr:lbtltiol'). to tqe Theory. of· Economic Growth." 
ffi!a.rterly Journal tl Economics~ February, 1965. 

Swan, l', w. "Econom:1.c Growth and Capital Accumulation." Economic. 
Record. November, 1956. 

United Nat;i,ons, Education, Human Res2urc:.e@ ,and Development in Latin 
America. Econom;i,c Commiss'ion for Latin America, New York: 1968. 

Uni,t;ed Nations, U:t>lESCO. · Social ?reregu,isites !£. Economic Growth. 
Report of an Expert Working Group. Kyrenia, Cyprus: April, 1963. 

United ~ations, UNESCO, Statistical Yearbook. New York: 1965-1970, 

United Nations• Towards !. D;xnanr:l.c Development Policy for Latin 
America, New York: 1963. 

United Nations. 
~ :Pedod, 

~ Economic Develt:?pment £1 Latin America !£. the Post 
New York: 1964, 

United Nati<ma. 
19~9. 

Yearbook of National Account St1;ttistics. New York: 
' ~. 

Unittd StJte, Oepartment of Agri~ulture. 
Agl."ieultµral Ee.onom.iG.Repot't No, 28. 
States Gove:rrunent Printing Office. 

Agricultural Economic Growth. 
Washington, D. t.: ·United· 

Vni~ed States Department of ~tJstic:e, Annual Indicatol;'$ £1 l'.mmisrations 
to the _U, s. of Alians in Professional and Related Occupations, ~,....,,,,,.._"'lli"'l'_"'!'T!"'!'.,....,.._ "l""!l"'I" ~ ... ; 

fiscal year, 1969, 

Vaizey, John. "The Laboul' Market and the Manpower Forecaster - Some 
:Problfflns, '' l'llternational Labour Review. 1965. 

ZschQCk, K. Dietef. Man~ower Pers2ective £i Colombia. Industrial 
Re.l,ation Section, Depa:rtnient "of Economics. Princeton, New Jersey:. 
Pri1:1.qeton University, 1967. 



APPENDIXES 



APPENDIX A 
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DISTRIBUTIGN OF STUDENT ENROLLMENT.AND GRADUATES IN ARGENTINA IN SELECTED YEARS 

~nrollmen't Graduates 
1955 1:960 l.963 1965 1957 1960 1962 19{i3 1964 1%5 ·1966 

Humanities 3656 13'604 * * 482 373 
Education 2.84 2562 34739 38715 161 482 1566** 3116** 3035** 3945** 4303*-* 

Fine Arts 6963 11551 1.4315 13881 603 529 7-04 829 869 722 802 
Law 38206 4-0176 31111 36477 1039 1337 1432 1709 1637 1861 2135 
Social Sciences 27238 305·65 39663 557-01 712 813 1142 1-063 1174 · 1501 1456 
Natural Sciences 4620 6653 19344 16644 524 576 497 833 647 802 459 
Engineering J.8386 26205 229,89 31216 832 2036 1167 1227 . 1675 1473 is-63 
Medical Science 40924 46146 4i'626 51320 32"97 3192 4363 4587 4749 4914 5187 
Agriculture 2198 3334 4-SOl 5887 421 393 151 202 259 291 289 
Non-Specified 47 
Total. 142522 180796 216888 249841 8071 9731 11022 13626 14045 15509 16194 

Percent of To:tal Percent of Total 

Humanities 2.6 7.5 6.0 3.8 14.2 23.31 21.61 25.4 26.6 
Education .2 1.4 16.0 15. 5 2.0 5.0 
Fine Arts 4.9 6.4 6.6 5.6 1.5 5.4 6.4 6.1 6.2 4.7 5.0 
Law 26.8 22.2 14.u 16.6 12.9 13.7 13.0 12.5 11.7 12~0 13.2 
Social Sciences 1941 16.9 18.3 22.3 -8 .8 8.4 10.4 7.8 8.4 9.7 9.0 
Natural Sciences 3.2 3.7 8.9 6.7 6~5 5.9 4.5 4.7 4.6 5.2 2.8 
Engineering 12.9 14.5 10.6 12.5 10.3 20.9 10.6 9.0 11. 9 9.5 9.7 
Medical Science 28.1 25.5 22.9 20.5 40.9 32.8 39.6 33.7 33 .• 8 31. 7 32.0 
Agriculture 1.54 1.8 2.1 2.4 5.2 4.0 1.4 1.5 1.8 1. 9 1.8 
Non-Specified 4.7 

*Not available. **Humanities are included with education. 
..... 
w 

Source: United Nations, UNESCO, Statistical Yearbook, 1965-69~ -..J 



DIS'rRIBlfrlON OF STUDENT ENROLLMENT .AND GRADUATES IN BRAZIL IN SELECT-ED YEARS 

Enr.ollment Graduat:es 
1956:. - . 1.!fiO 1964, ''1965 lt66 ~ :· 1-,51, .... ~ 'l96Q.~ _ .. , 116}/~ 1963 1964 

Humanit~ 241 9731 111-0 1108b 48093 1571 2589 3302 2107 2403 
Education. 11650 5572 106.2 9045 1.564 1930 1737 1323 lS-25 
Fine Arts 311,2 4746 2SS1 4989 4'640 901 903 819 884 71-6 
Law 11864 24033 30981· 33402· 3'363 3124 3332 3509 3817· 414:0 
Secial Sciences 5802 14380 31-61, 30222 2919'6 1833 2099 2016 3150 4056 
Natural Sciences 386 3447 9618 '6915 399 697 784 707 835 
Engineering · 7326 11106 23241 22121 26723 1172 1601 1489 1965 2306 
Medical Science 17262 19938 2521S· 25548 280:86 4003 3'952 3989 3885 3662 
AgrieultuTe 1899 2738 1911 6137 3008 398 474 581 649 735 
No:n-Sp-eeified 41 ---- 406 316 
'fetal 65633 95691 142386 155781 180109 14965· 1T577 18226 18487 20438 

i . i>.ercent of Total· · 

Hul!laniti~s .4 10.2 5-.5 11.0 26.7 10.5 14.7 18.1 11.l+ 11.8 
Ed~cat:f,.on 17;8 5.8 5.·0 5.8 10.5 lLO 9.5 7.2 7.5 
Fiu,e Arts 4 •. 8 s.·Q 1.8 3.2 · 2.6 6.0 5-.l 4.5 4.8 3.8 
Law 27.2 25.l 21.8 21.4 20 .. 2 20.9 19.0 19.3 20.7 20.3 
Soc.ial Scie~ces 8.8 15 .. Q 22.2 19.4 · 16.2 12 .. 3 12.0 11.1 17.0 19-.9 
Natural S~ienc.es Q.6 3.·6 6 •. ~ 4.4 --- 2.7 4.0 4.3 3.8 4 .. 1 
Engineeriq.g 11.2 11.6 16.3 14.2 14.8 1.a 9.1 8.2 10.6 1L3· 
Medical Sci~nce. 26-.3 20.8 ·11.1 16.4 15.6 20.s 22.5 21.9 21.0 17.9 
Agriculture 2.9 2.9 2 .. 7 3.9 3.9 2.7 2.7 3 .. 2 3.5 3 .. 6 
Non-Specified 0 .. 1 --- 0.3 .2 

Source: United ,Natic;ms, UNESCO, Statistical Yearbook, 1965-69. 
.... 
y) 

.'¥' 



DISTRIBUTION OF Sl'tlDENT ENROLLMENT .AND GRADUATES IN -CHILE IN SELECTED YEARS 

Enrollment Graduates 
1949 1957 1960. 19:fil 1961 1965 1967 1957 1960 ·· 1961 1963 1965 

Humanities --- 533 ··1000 1054. 361 409 28lft · 5 138 55 54 101 
Education 2457 46~ 7167 7283 4196 · 4576 19467 214 545 426 855 1104 
Fine Art_s 634 930 1435 1370 901 1069 2898 50 73 83 88 107 
Law 2170 2960 2.7.g9 · 2876· 1431 1637 4303 169 195 73 145 209 
Social Sciences 237 1730 2794 2783 2371) 2814 .2055 15 173 227 447 423 
Natural Sciences 477 53:5 1058 1456 11-9 ·· 131 2578 81 64 86 95 102 
Engineering 9-07 3382 5299 5350 1726 2031 12-833 231 298 284 292 368 
Medical-Science 2074 2133 3277 3241 2324· 2636 6750 499 591 606 559 799 
Agriculture 5~8 696 12413 1142 557 :526 2741 2-9 97 123 177 227 
Non-Specified --- --- -- --- --- 1512 32 ---· 
Tetal. 9524. 18185 26027 26555 139'91 · 17341 5649_1 1413 2175 1963 2712 3440 

'Pettent'"of Total 

Humanities --- 2~9 3.8 4.1 2~6 2.4 5.0 .35 Q.~ 2.80 1,99 2._94 
Educati-on 25~8 25.8 27.5 .. 27.4 30.0 26.4 34.5 19.39 25 .. 06 · 2L 70 31.53 32.09 
Fine Arts 6.7 5.1 5 .. 5 5.2 6.4 6.2 5.1 3.54 3.36 · 4.23 3.i4 3 .. 11 
Law 22.8 · 16.3 1.0 .. 8 10:a 10.-2 9.4 7.6 11.-96 · 8. 97 · 3.71 5.35 6.08 
Social Sciences 2.5 9~5 l-0. 7 10.5 16.9 13.9 3.6 5.31 · 7. 95 · 11... 56 . 16.48. 12.30 
Natural Sciences 5.-0 2.9 4.1 5.5 .8 .8 4.6 5. 73 · 2.9:4 · 4.38 · 3.50 · 2.97 
Engineering 9.5 18.6 20.·4 20.2 12.3 11. 7 22.7 16.35 13 .. 70 14.47 10. 77 10. 70 
Medical Sciences 21.8 15.0 12.4 12.2· 16.6 15.2 12.0 35.31 27.17 30.87 20.61 23.23 
Agriculture 6.0 3.8 4.8 4.3 3.4 3.0 4.9 2.05 4.46 6.27 6.53 6.60 
Non-~pecified --- --- --- --- 8.7 .1 

Source: United Nations, UNESCO, Statistical Yearbook, 1965-69. 
..... 
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DISTRIBUTION OF STUDENT ENROLLMENT AND GRADUATES IN COLOMBIA IN SELECTED YEARS 

Enrollment Graduates 
1955 1960 1963 1964 1965 1966 1957 1960 1961 19~.l. 1964 1965 

Humanities 329 1085 2439 3014 3613 2536 44 98 196 236 301 281 
Education 314 367 1646 2718 2293 5163 92 25 153 127 123 181 
Fine Arts 215 2376 3140 3275 3839 2901 92 164 229 259 360 441 
Law 2484 3987 4561 4735 · 5115 5178 247 312 263 351 317 262 
Social Sciences 582 2247 · 4992 · 5219 6310 8632 116 147 288 411 421 416 
Natural Sciences 660 1563 1426 3104 2237 · 1182 90 193 73 · 186 315 269 
Engineering 3184 5422 7979 7710 10879 12141 161 269 575 659 427 512 
Medical Science 4419 4108 4830 4911 5513 6575 874 613 660 894 808 697 
Agriculture 448 1483 2733 2776 3455 3690 31 86 58 115 191 198 
Non-Specified 649 22 --- --- --- 1932 

. T.otal 13284 22660 33746 37462 43254 49930 

~erc~nt of Total 

Humanities 2.5 4.8 7.2 8.1 8.4 5.1 2.5 5.1 · 7, 9 7.3 9.2 8.6 
Education 2 .• 4 1.6 4.9 7.3 5.3 10.3 5.3 1.3 6.1 3.9 3.8 5.6 
Fine Arts 1.6 10.5 9.3 8.7 8.9 5.8 5.3 8.6 9.2 8.0 . 11.0 13.5 
Law 18.7 . 17 .6 13.5 12.6 11.8 10.4 14,1 18.4 10.5 10.4 9.7 8.0 
Social Sciences 4.4 9.9 14.8 13.9 14.6 17.3 6.6 7.7 11.5 12.7 12.9 12.8 
Natural Sciences 5.0 6.9 4.2 8.3 5.2 2.4 5.2 10.1 2.9 5.7 9.7 8.3 
Engineering 24.0 23~9 23.6 20.6 25.2 24.3 9.2 14.1 23.1 20.4 13.1 15.7 
1'!:edical Science 33.3 18.l 14.3 13.1 12.8 13.2 50.0 32.1 26.S 32.4 24.76 21.4 
Agriculture 3.4 6.5 8.1 7.4 8.0 7.4 1.8 4.5 2.3 3.6 5. 9 · 6.1 
Non-Specified 4.9 .1 --- --- --- 3.9 

Source: United Nations, UNESCO, Statistical.Yearbook, 1965-69. 
I-' 
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DISTRIBUTION .0F. STUDENT ENROLLMENT·:ANJ:kGRA.DtJATE-S IN MEXICO IN SELECTED YEARS 

-·---....-

Enrollment Graduates 
1961 1963 '1965 1966 '- 1957 196'<L._ l96i 1962 1963 -· 

Humanities 3573 3708 16431 9226 ** ** ** ** ** 
Education 44-,.4 6735 · 394· 2406 2608 3213 2488 5235 5164 
Fine Arts 8277 6183 7141 6197 127 113 178· 211 195 
Law. 12304 14298 16808 17401 488 588 553 502 678 
Social Sciences 20276 26758 32996 36252 33 32 51 344 492 
Natural Sciences 5339 7843 1153 16304 389 239 422 506 586 
Engineering 18667 22772 23229 · 26475 978 818 992 108_7 1002 
Medic~! Science 17823 20763 · 2-0719 21602 1641 1320 1912 2498 2290 
Agriculture. 2859 1382 4336 4226 31 68 69 165 92 
Non-Specified . 481 · 30 1023 ---- 870 1343 2236 2202 8071 
Total 94073 110172 134429 140899 &165 7734 8981 12750 18570 

Percent of.Total 

Humanities 3.8 2.5 12.2 6.6 ** ** ** ** ** 
Education 4.-8 6.1 .3 1. 7 44.14 · 41.5 27.7 41.l 27.8 
Fine Arts 8.8 .5. 3 5.3 4.4 1.56 · 1.5 2.0 1.7 Ll 
Law 13.1 13.0 12.5 12.4 6.00 7 .6 6.2 4.0 3.7 
Sacial Sciences 21.6 24.3 · 24.6 25.7 .4 0.4 ~6 2.7 2.7 
Natural Scienc;es 5.7 7.1 8.6 11.6 4.8 3.1 4.7 4.0 3.1 
Engineering 19.·8 20.7 17 .3 - 18.8 12.0 10.6 11.l 8.5 5.4 
Medical Sciences 19 .. 0 18.9 15.4 15.3 20.l 17.1 21.3 19.6 12.3 
Agriculture 3.0 1.3 3.2 3.0 0.4 .9 .8 1.3 .5 
Nan-Specified .5 o.o .8 --- 10.7 17.4 24.9 17.3 43.46 

**Humanities are included with education. 
..... 

United Nations, UNESCO, Statistical Yearbook, 1965-6£). 
~ 

Source: ..... 



DISTRIBUTION OF STUDENT ENROLLMENT AND GRADUATES IN PERU IN SELECTED~ 

Enrollment .. Graduates 
1957 ·1959 1963. 1957 1959 1961. 1962 

Humanities 4414 4530 78a-6 · 17 1 222 229 
Education 1263 1~71 9253 101.4 1079 · 280 314 
Fine Arts 152 175 554 --- --- '9 24 
Law 2400 · 2987 3680 394 389 532 452 
Social Sciences 2854 4139 8643 127 150 156 200 
Natural Sciences 4805· 4778 · 2248 38 297 81 90 
Engineering 2622 3427 4159 165 203 740 1248 
Medical Science 3619 3925 -5111 1168 810 1101 1343 
Agriculture 1039 984 3068 119 126 642 273 
Non-:-Specified 

.:._ __ --- 1226 . ---- -- 64 131 
Total 23234 26616 46334 3042 3062 3827 4304 

Percent of Total 

Humanities 19.3 17.0 17~0 · 0.6 0.2 5.8 5.3 
Education 5.-4 6.3 20.0 33.3 35.2 7.3 7.3 
Fine·Arts 0.7 • 7 . 1.2 --- --- 0 ... 2 0.6 
Law 10 .. 4 11.2 7.9 13~0 12.7· 13.9 10.5 
Social Sciences 12.3 15.6 18. 7 · 4.2 4.9 4.1 4.7 
Natural Sciences 20.7 18.0 · 5.9 1.3 9.7 2.12 1.9 
Engineering 11.3 12.9 9.-0 5~4 6.7 19.3 25.0 
Medical Science 15.6 14.8 11.0 38 .. 4 26.5 28.8 31.2 
Agriculture 4.6 3.7 6. fi 3.9 4.1 16.8 6.3 
Non-Specified --- --- --- --- --- 1. 7. 3.0 

Source: United Nations, UNESCO, Statistical Yearbook, 1965-69. 
.... 
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DISTRIBU'rION OF STUDENT ENROLLMENT AND GRADUATES IN VENEZUELA. IN SELECTED YEARS 

Enrollment Graduates 
1950 1956 1960 1964 1%6 1958 1959 1961 1963. 1cg64 

Humaniti~s 141 374 2201 2831 3589 75 114 144 99 8-6 
Education 448 36] · 2157 - 4479 7164 54 52 263 455 36 
Fine Arts --- 310 83'9 1223 1655 35 44 38 31 
Law 941 1391 4034 c6483 6766 116 287 385 551 233 
Social .Sciences 342 137'6 5574 7944 11823 132 306 756 616 376 
Natural Sciences 1916 201 446 1670 1578 14 14 31 40 8 
Engineering --- Hi52 4648 5785 7320 121 246 312 267 223 
Medical Science 2749 3267 5145 7725 9079 291 632 831 806 344 
Agriculture 364 218 1121 2655 3210 22 46 71 77 55 
Non-Specified --- --- 312 577 1606 
Total 6901 9156 2,6477 41372 53790 860 1741 2831 2942 1361 

Percent of Total 

Humanities 2~0 4.1 8.3 6.8 6.7 8.7 6.6 5;1 3.4 6.3 
Education 6.5 4.0 8.2 10.8 13.3- 6.3 3.0 9.3 15.5 2.7 
Fine Arts o.o 3.4 3.2 3.0 3.1 4.1 2.s 1.3 Ll 
Law 13.6 15.2 15.2 15.7 12.6 13.5 16.5 13.6 18.7 17 .1 
Social Sciences s.o 15.0 21.1 19~2 22.0 15.35 17.6 26.7 20.9 27.6 
Natural Sciences 27.8 2.2 1.7 4.0 2.9 i.6 .8 1.1 1.4 .6 
Engineering --- 18.0 17.6 14.0 13.6 14.1 14.i 11.0 9.1 16.4 
Medical Sciences 39.8 35. 9 19.4 18.7 16.9 33.84 36.3 29.35 27.4 25.3 
Agriculture 5.3 2.4 4.2 o.4 6.0 2.6 2.6 2.5 2.6 4.0 
Non-Specified -- --- 1.2 1.4 3.0 

Source: United Nations, UNESCO, Statistical Yearbook, 1965-69. 
.... 
~ 
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.AFPENDIX B 

PATtERNS OF SPEC~ALIZATION CF LATIN A.M.ERICA.N 

GRADUATE STUDENTS IN UNITED STATES 

UNIVERSITIES, 1965-66 TO 1969-70 
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PATTERN OF SPECIALIZATION OF THE SEVEN LATIN AMERICAN COUNTRIES 

1965-66 1966-67 1967-68 1968-69 1969-70 
No. % No. % No. % No. % No. % 

Agriculture 192 8.5 208 . 7 .3 235 7.3 293 8.1 297 7.4 
Agronomy 55 39 69 
Horticul. 22 3,5 40 
Soil 21 32 38 
Animal Hus. 26 75 60 
Others 68 54 90 

! 

Business 142 6.3 108 6.6 260 8.0 296 8.2 389 9.7 Business Adm. 138 381 Others 

Education 91 4.0 139 4.8 142 4.4 158 4.4 208 5.2 

Engineering 459 20.3 598 20.8 646 20.0 724 20.1 920 - 22.9 
Chemical 39 64 94 Civil 124 124 138 Electrical 95 130 170 Industrial 62 73 112 Mechanical 43 55 80 Others 96 200 326 

Fine Arts 27 1.2 43 1.5 83 2.6 112 3.1 136 3.4 

Humanities 225 9.8 286 10.0 354 10.0 354 9.8 351 8.7 

Medicine 108 4.8 168 5.9 150 4.6 151 4.2 172 4.3 

Vet. Medicine 16 .7 19 • 7 22 .7 19 .s 29 .7 

Natural Sci. 479 21.1 601 21.0. 710 21.9 799 22.2 800 19.9 

Social Sci 502 22.1 603 21.0 631 19.5 662 18.4 657 16.4 Ind. Labor Rel. 1 4 2 
Economics 177 222 212 
Ag. Economics 66 89 110 
Pol. Sci. 23 45 41 
Psychology 36 61 69 
Public Admin. 37 25 20 
Sociology 53 80 88 
Others 121 105 123 

Law 26 1." 16 .6 34 1.1 35 1.0 55 1.4 

Total 2267 2869 3238 3601 4014 
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PATTERNS OF SPECIALIZATION OF ARGENTINEAN GRADUATE STUDENTS IN THE UNITED STATES 

1965-66 1966-67 1967-68 1968-69 1969-70 
No. % No. % No. % No. % No. % 

Agriculture 15 4.4 14 3.5 16 3.4 23 4.2 19 3.5 
Agronomy 4 3 4 7 3 
Horticul. 0 1 3 5 3 
Soil 4 3 1 3 1 
Animal Hus. 5 7 5 8 7 
Others 

Business 21 6.2 24 6.0 23 4.9 27 4.9 45 8.3 
Business Adm. 21 14 22 0 44 
Others 

Education 5 1.5 16 4.0 12 2.5 17 3.1 17 3.1 

Engineering 41 12.0 44 11.0 43 9.1 52 9.5 64 11.8 
Chemical 1 4 5 7 9 
Civil 14 5 9 6 3 
Electrical 5 8 8 11 11 
Industrial 8 2 3 3 6 
Mechanical 2 5 5 8 13 
Others 11 22 

Fine Arts 4 1.2 8 2.0 14 3.0 19 3.5 22 4.1 

Humanities 60 17.2 57 14.2 66 14.0 74 13.5 83 15.3 

Medicine 26 7.6 30 7.5 21 4.4 19 3.5 19 3.5 

Vet. Medicine 1 .3 1 .3 1 .2 2 .4 4 . 7 

Natural Sci. 49 14.4 75 18.7 134 28.3 171 31.2 148 .27 .4 

Social Sci. 97 27.6 129 32.2 134 28.3 137 25.0 113 20.9 
Ind. Labor Rel. 0 0 0 1 0 
Economics 46 45 39 33 19 
Ag. Economics 21 34 36 43 35 
Pol. Sci. 1 4 9 6 3 
P1sychology 1 3 7 14 15 
Public Admin. 5 3 7 0 1 
Sociology 9 22 20 22 21 
Others 14 

Law 4 1.2 3 .8 9 1.9 7 1.3 10 1.9 

Total 341 401 473 548 541 
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PATTERNS OF SPECIALIZATION OF BRAZILIAN GRADUATE STUDENTS IN THE UNITED STATES 

1965-66 1966-67 1967-68 1968-69 1969-70 
No. % No. % No. % No. % No. % 

Agriculture 21 5.3 31 6.9 63 11.1 65 9.6 71 9.6 
Agronomy 9 8 10 15 27 
Horticul. 0 0 3 6 7 
Soil 1 4 7 15 11 
Animal Hus. 2 7 16 9 12 
Others 

Business 24 6.0 38 8.4 43 7.5 62 9.2 65 8.8 
Business Adm. 24 26 43 62 62 
Others 

Education 24 6.0 21 4.7 23 4.0 30 4.4 35 4.7 

Engineering 75 18.8 100 22.2 125 21.9 138 19.4 174 23.6 
Chemical 8 11 13 14 13 
Civil 7 11 12 12 14 
Electrical 26 25 36 46 45 
Industrial 9 13 20 17 23 
Mechanical 8 9 13 14 19 
Others 17 60 

Fine Arts 6 1.5 6 6.3 8 1.4 17 2.5 20 2.7 

Humanities 56 14.0· 65 14.4 71 12.5 70 10.4 65 8.8 

Medicine 9 2.3 16 3.6 25 4.4 23 3.4 20 2.7 
' 

Vet. Medicine 2 .5 3 .7 2 .4 1 .2 1 .1 

Natural Sci. 67 16.8 75 16.7 89 15.6 127 18.8 137 18.5 

Social Sci. 110 27.5 93 20.7 113 19.8 32 19.6 137 18.5 
Ind. Labor Rel. 1 0 0 0 0 
Economics 30 34 38 47 55 
Ag. Economics 9 9 10 16 15 
Pol. Sci. 7 10 17 17 17 
Psychology 13 13 13 12 14 
Public Admin. 9 2 3 6 8 
Sociology 12 11 11 11 10 
Others 33 

Law 6 1.5 2 .4 8 1.4 10 1.5 14 1.9 

Total 400 450 570 675 739 
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PATTERNS OF SPECIALIZATION OF CHILEAN GRADUATE STUDENTS IN THE UNITED STATES 

1965-66 1966-67 1967-68 1968..;.69 1969-70 
No. % No. % No. % No. % No. •% 

-

Agriculture 18 6.8 26 7.0 39 9.5 44 10.2 48 ·10.6 
Agronomy 2 5 3 6 7 
Horticul. 3 3 11 11 8 
Soil ... • 4 6 6 5 5 
Animal Hus. 1 4 7 12 14 
Others 

' 
Business 15 5.7 19 5.1 23 5.6 23 5.6 27 6.0 

Business Adm, 15 12 23 23 27 
Others 7 

Education 17 6.4 24 6.4 29 7.0 29 7.0 37 8.2 

Engineering 54 20.4 75. 20.1 59 14.3 64 15.5 95 21.0 
Chemical 2 9 6 6 9 
Civil 17. 15 14 15 14 
Electrical 14 11 10 10 21 
Industrial 8 5 7 6 5 
Mechanical 8 13 7 6 4 
Others 5 42 

Fine Arts 4· 1.5 7 1.9 8 1.9 18 4.4 25 5.5 

H.ullianities 22 8.3 24 6.4 38 9.2 41 9.9 47 10.4 

Medicine 10 3,8 12 3.2 11 2.7 11 2.7 10 2.2 

Vet, Medicine 3 1.1 3 .8 2· .5 3 .7 2 .4 

Natural Sci. 68 25.7 99 26.5 . 110 26.7 98 23.7 92 20.4 

Social Sci. 51 19.3 85 22.7 90 21.8 79 19.1 66 14.6 
Ind. Labor Rel, 0 1 1 1 0 
Economics 14 26 33 26 20 
Ag. Economics 12 10 12 11 10 
Pol. Sci. 4 6 7 4 6 
Psychology 5 12 14 11 5 
Public Admin, 0 2 4 3 2 
Sociology 7 16 13 16 12 
Others 9 

Law 3 1.1 0 0 3 .7 3 .7 3 .7 

Total 265 374 412 413 452 
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PATTERNS OF SPECIALIZATION OF COLOMBIAN GRADUATE STUDENTS IN THE UNITED STATES 

1965-66 1966-67 1967-68 1968-69 1969-70 
No. % No. % No, % No. % No. % 

Agriculture 30 8.2 42 8.9 45 9.1 45 7.6 63 8.9 
Agronomy 9 9 7 7 12· 
Horticul. 1 1 2 4 4 
Soil 3 4 6 4 ' 5 / 

Animal Hus. 8 11 12 15 3 
Others 

Business 19 5.2 38 8.1 47 9.5 43 7.2 61 8.6 
Business Adm. 18 20 47 43 61 
Others 

Education 9 1.0 25 5.3 31 6.3 36 6.1 58 8.2 

Engineering 96 26.2 113 24.0 105 21.3 147 24.8 185 26.1 
Chemical 14 15 15 20 27 
Civil 30 34 27 46 37 
Electrical 16 12 20 22 29 
Industrial 16 16 12 16 20 
Mechanical 10 9 3 14 14 
Others '10 58 

Fine Arts 5 1.2 7 1.5 10 2.0 14 2.4 18 2.5 

Humanities 33 9.0 47 10.Q 46 9.3 57 9.6 35 4.9 

Medicine 19 5.2 38 8.1 31 6.3 31 5.2 27 3.8 

Vet. Medicine 4 1.1 3 .6 4 .8 4 .7 12 ·1. 7 
, 

Natural Sci. 60 16.4 57 12.1 75 15.2 100 16.8 117 16.5 

Social Sci. 86 23.4 100 21.2 95 19.3 114 19.2 130 18.3 
Ind. Labor Rel. O 0 0 1 1 
Economics 31 35 32 40 41 
Ag. Economics 7 11 11 20 24 
Pol. Sci. 3 5 3 3 8 
Psychology 4 4 7 13 10 
Public Admin. 5 4 2 2 2 
Sociology 13 23 14 13 19 
Others 26 

Law 6 1. 7 2 .4 4 .8 3 .5 4 .6 

Total 367 471 493 594 710 
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PATTERNS OF SPECIALIZATION OF MEXICAN GRADUATE STUDENTS IN THE UNITED STATES 

1965-66 1966-67 1967-68 1968-69 1969-70 
No. % No. % No. % No. % No. % 

Agriculture 55 13.4 43 8.8 35 6.2 44 7.4 47 6.3 
Agronomy 13 10 6 5 4 
Horticul. 8 3 4 4 4 
Soil 6 5 1 2 3 
Animal Hus. 7 9 15 21 17 
Others 

Business 29 7.1 30 6.1 60 10.5 71 12.0 110 14.6 
Business Adm. 27 18 54 64 108 
Others 

Education 5 1.2 9 1.8 18 3.2 18 3.0 24 3.2 

Engineering 73 17.8 106 21.5 113 19.9 126 21.2 182 24.2 
Chemical 9 11 12 19 22 
Civil 17 21 26 21 28 
Electrical 21 23 26 24 29 
Industrial 13 22 13 17 26 
Mechanical 5 7 11 12 10 
Others 8 67 

Fine Arts 5 1.2 5 1.0 19 3.3 20 3.4 22 2.9 

Humanities 29 7.1 62 12.7 66 11.6 66 11.1 80 10.6 

Medicine 15 3.7 22 4.5 27 4.8 32 5.4 47 6.3 

Vet. Medicine 4 1.0 3 .6 6 1.1 5 .8 3 .4 

Natural Sci. 123 29.9 129 26.3 132 23.2 122 20.5 139 18.5 

Social Sci. 68 16.6 75 15.3 88 15.5 85 14.3 83 17.0 
Ind. Labor Rel. O 0 1 0 1 
Economics 29 37 37 31 32 
Ag. Economics 8 4 4 4 7 
Pol. Sci. 4 2 3 4 1 
Psychology 5 0 11 14 12 
Public Admin. 4 11 0 4 3 
Sociology 6 9 9 12 
Others 13 

Law 5 1.2 6 1.2 5 .9 5 .8 15 2.0 

Total 411 490 569 594 752 
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PATTERNS OF SPECIALIZATION OF PERUVIAN GRADUATE STUDENTS IN THE UNITED STATES 

1965-66 1966-67 1967-68 1968-69 1969-70 
No. % No. % No. % No. % No. % 

Agriculture 28 15.3 29 11.5 37 11.3 29 8.8 32 8.8 
Agronomy 9 6 2 4 4 
Horticul. 8 4 9 5 7 
Soil 3 1 4 3 5 
Animal Hus. 4 10 11 8 7 
Others 

Business 11 6.0 12 4.8 26 8.0 34 10.3 42 11.6 
Business Adm. 11 12 23 31 41 
Others 

Education 2 1.1 7 2.8 8. 2.5 11 3.3 20 5.5 

Engineering 35 19.1 49 19.4 87 26.6 65 19.6 78 21.6 
Chemical 2 3 5 8 5 
Civil 11 12 12 12 14 
Electrical 3 8 11 6 12 
Industrial 3 4 8 11 17 
Mechanical 1 5 5 4 5 
Others 15 25 

Fine Arts 2 1.1 2 0.8 6 1.8 5 1.5 8 2.2 

Humanities 10 5.5 15 6.0 19 5.8 26 7.9 21 5.8 

Medicine 8 4.4 17 6.8 19 5.8 18 5.4 17 4.7 

Vet. Medicine 2 1.1 5 2.0 5 1.5 2 .6 4 1.1 

Natural Sci. 51 27.9 73 29.0 81 24.8 85 25.7 71 19.6 

Social Sci. 33 18.0 43 17.1 37 11.3 54 16.3 65 18.0 
Ind. Labor Rel. O 0 0 0 0 
Economics 10 22 23 32 27 
Ag. Economics 3 4 5 6 7 
Pol. Sci. 1 2 1 2 4 
Psychology 2 1 1 0 6 
Public Admin. 0 4 2 0 2 
Sociology 4 2 6 6 4 
Others 13 

Law 1 .6 0 0 2 .6 2 .6 4 1.1 

Total 183 252 327 331 362 
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PATTERNS OF SPECIALIZAT.ION OF VENEZUELIAN GRADUATE STUDENTS IN THE UNITED STATES 

1965-66 1966-67 1967-68 1968-69 1969-70 
No. % No. % No. % No. % No. % 

Agriculture 25 7.7 23 5.4 31 7.3 43 9.7 55 11.2 
Agronomy 9 5 7 10 12 
Horticul. 2 3 3 3 7 
Soil 0 2 7 4 8 
Animal Hus. 4 6 5 7 10 
Others 

Business 23 7.1 27 6.3 38 8.9 34 7.7 39 7.9 
Business Adm. 22 12 33 38 
Others 

Education 29 8.9 37 8.6 21 4.9 17 3.8 17 4.9 

Engineering 85 26.2 111 25.8 114 26.8 132 29.7 142 28.8 
Chemical 3 11 8 12 9 
Civil 28 55 24 20 28 
Electri~al 10 11 19 23 23 
Industrial 5 12 10 11 15 
Mechanical 9 9 11 15 15 
Others 30 52 

Fine Arts 5 1.5 8 1.9 18 4.2 19 4.3 21 4.3 

Humanities 15 4.6 16 3.7 19 4.5 20 4.5 20 4.1 

Medicine 21 6.5 33 7.7 16 3.8 17 3.8 32 6.5 

Vet. Medicine 0 0 1 .2 2 .5 2 .5 3 .6 

Natural Sci. 61 18.8 93 21.6 89 20.9 96 21.6 96 19.5 

Social Sci. 60 18.5 78 18.4 74 17.4 59 13.3 63 12.8 
Ind. Labor Rel, O 1 2 1 0 
Economics i7 22 20 17 18 
Ag. Economics 6 9 11 8 12 
Pol. Sci. 3 3 5 3 2 
Psychology 6 6 8 6 7 
Public Admin. 14 14 7 6 2 
Sociology 2 8 7 7 10 
Others 13 

Law 1 .3 3 .7 3 ,7 5 1.1 5 1.0 

Total 325 430 425 444 493 



APPE?mIX C 

PATTERNS o, SPECIALIZATION OF LA.TiN AMERIGAN 

GlW>UA,TE STuPENTS l3Y SPONSOR GROUPS, 

l965M66 AND 1969~70 



PATTERNS OF SPECIALIZATION OF GIWlUATF; STUD~S -FROM THE SEVEN LATIN AMERICAN COUNTRIES 
BY SPONSOR GROUPS; 1965-66-

Tol:al in "Tc0tal Who 
'Specified Specified U. S .. :(;.ov-tt - .Foreign--Gov1 -t U. S. Univ. U. S.- Priv. Org. Self 

Field Sp:onSO{ -
No. :% No. % No. % No._ % -No. % 

Agrkultur~ 192 l].6 19 10.1 20- 10.4 8 7.3 74 14.6 25 9.1 
Agronomy - S'S 53 10 6 0 25 8 
Hort:i-eui. 22 22 2 2 l 8 5 
Sa.il 21 10 l l- 0 10 2 
Animal _Hus. 26 24 1 4 l ll 7 
Others 68 51 '5 7 6 20 3 

Business 142 11-2 20 11.3 -g 4.7 4 3.6 16 3.2 27 10.S 
Business Adm. ua 91 19 9 4 16 27 
Others. 4 21 1 0 0 0 0 

Education 91 77 1-0 5.7 7 3.7 0 o.o 20 4.0 12 4.7 

Engineering_ 459 375 22 12.4 57 29.7 28 25.5 94 18.6 49 19.1 
Chemical 39 34 4 1 2 12 4 
Civil 124 99 7 16 7 19 13 
Electrical 95 7i 4 --7 6 17 9 
Industrial 62 55 2 -7 2 14 12 
Mechanical 43 31 0 4 3 9 6 
Others 96 80 5 22 8 23 5 

Fine Arts 27 27 0 0.0 3 1.7 2 1.8 8 1. 6 6 2.3 

Humanities 225 187 14 .7 .9 2 1.0 14 12;7 42 8.3 39 15.2 

Medicine 108 64 3 1. 7 9 4.7 3 2.7 14 2.8 8 3.1 ..... 
IJ1 
.i:,-



:PATTEBNS OF ~J.>E(::IAL~ZA'TION -OF GRADUAT:E STUJ?ENTS; FROM THE,·SE~ 1.ATJ;N AMERICAN -COUNTRIES 
BY '$PON:SOR.:GROUP·S; 1965-66 -{continued)_ 

Tnuil i.a . · Tot:al ~ 
Sp:ec:ij;i.-ed · Speei£;ed · u .. · '.,s. -Gov1 t . Fot~ign.. Gov 1,t: u. s...-·Univ. lL~- s,. P-ri-v ·- Or:g.. . Self 

Fi-eld Spens-or· No-. - . % . No:._· - %' No,. %' . N:e,~ . : . '% Ne .. -. , . %-

Vet. Medicine 16 · li 2 1.1- 2 1.0 0 -0 .. -0 5 1.0 2 0.8 

Physi-eal· and 
Natural Scie~ces 419 '389 u; 14.9 53 27.6 33 30.0 117 23.l _ 29 ll.3 

Social Sciences 502 437 61 34.5 3-0 15.6 18 16.7 114 22.5 ,60 23.4 
Ind. Labor Rel. 1 1 -0 0 0 l 0 
Economics 177 14·9 31 15 -4 33 17 
Ag .. .Economics 66 59 -1 5 4 27 0 
Political Sci. 23 18 J 0 l 5 4 
Psy-ehology 36 28 3 0 2 3 11 
Public A4'min 37 3-0 11 3 0 6 3 
Sociology 53 1+7 5 3 2 16 8 
Others 121 105 .1 4 5 23 17 

Law 26 12 0 -0.0 0 0.0 0 0.0 2 0.4 0 o.o 

Tot.al· 2267 1870 177 · 100 192 100 110 1-0-0 506 100 257 1-00 
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PATTERNS OF ~SPECIALI-ZATI<JN OF GRADUATE ''STUDENTS FROM fflE SEVEN _LA:TIN AMERICAN COUNTRIES 
BY:'Sl'ONSOR GROUPS, 1969-70 

Total in to_tal :Who 
Spe~i:f~~rl Speei.fi,ed · U. -S. Gav't, For'8igrt Gov 1 t. IJ. ·s. Uni-v.. U. S. Priv. Org .• · Self·· 

Field- Spons_or 'No·._. · % No.. - -~ ·· No .• _ · ,i;· No., -% Na •. ·· % 

Agri.culture. 297· 252 4-0 20.5 41 17..3 .16 10.0 5-0. 10.7 35 5 .. 1 
Agran-omy 69 50 9 9 · 0 ·· .12 6 · 
HortkuL 40· 34 1 1 l 3 4 
Soil 38 34 6 1 l 5 5 
Ani~l Hus. 60 46 11 10 6 17 13 
Others 90 90 1 -8 8 11 1 

Business 389 2B3 18 9.2 12 5.1 ~2' 0.0 28 6 .. 0 114 18.7 · 
-Business Adm. 381 280 16 11 0 . 21 112 
Othe-rs 8 · 3 2 · 1 · 1 · 2 

Education 208 162 15 7.7. 7 · 3.0 l · 0 .. 6 36 7.7 1+3. 7 .. 1 

Engin.eering 920 564 26 l3.3 71 30.0 37· 23.1 111 23.7 9816.l 
Chemical 94 71 3 10 8 11 10 
Civil 138 · 71 : 6 8 7 6. 12 
Electrical 170 105 5 10 7 16 13 
Industrial . 112 63 2 . 2 0 19 l3 
Mechankal . 80 59 0 7 · 4 15 13 
Ot~ers 326 1S9- 10 44 11 44 37 

Fine .Arts . 136 88 3 1. 5 4 1. 7 3 1.9 6 1.3 36 5.9 

Humanities 351 259 9 4.6 5. 2.1 18 11.3. 31 6.l;i 78. 12.8 

Medicine· 172 101 2 1.0 10 4.2 4 2.5 18 3.8 54 8.9 I-' . VI 

°' 



PATTERNS OF SPECIALIZATION OF GRADUATE STUDENTS FR-OM THE SEVEN LATIN AMERICAN COUNTRIES 
BY SPONSOR GROUPS, 1969-70·.(Continued} 

T.ot-al in T<ltal Mho 
Specified- Specified U. 5... "Gov .. 't .• Forei$n 'Gov' t:~ .U. S,. - Univ .• U. S .• :l'riv~ .Ot'g-. -

Field 'Span.sor · No. %. No. % No .. '% No. % 

Vet.. Medicine 29 15 5 2 ... 6 2 -0.8 0 0.-0 ···'4 -0. 9 

Physieal and 
Natural Scienc,es 800 55'6. '29 14.9 58 24.5 62 38.8 100 21.3 

Social Sciences 665 481 47 24.l 27 11~4- 19 1L9 85 18.1 
Ind. Lahor ReL 2 l -0 0 0 0 
Econ®l.ics 212 151 2,6 8 5 21 
A,g. • Economics _ 110 63 1 6 3 22 
Political Sci. 41 3-6 ·3 1 2 6 
Psychology 69 5'6 4 4 .. 1 '6 
Public Admin. 20 ~14 4 0 0 j 
Sociology 88 60 0 3 2 13 
Others 123 100 3 2 5 8 

Law 55 18 2 0 0 0 O~O 

Self 
No. % 

·o o.o 

51 8.4 

94 15.4 
0 

30 
11 

4 
12 

4 
8 

25 

7 1.1 

Total 4014 2779 195 237 100 HiO 100 469 100 610 100 

I-' 
VI 
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