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FOREWORD

BY
William Foote Whyte

The Program on Policies.for Science'and Technology in Developing
Nations presents , In Marco Ferroni's monograph, the first fruits of
Cornell's collaboration with the Encuesta Nacional de Consumo de
Alimentos (National Survey of Food Consumption). While the Ferroni
study can stand on its own feet, our brief association with ENCA has
broughtinto focus certain problems and processes that may be common to

the development of science and technology in many nations and which
therefore merit brief discussion here.

When a nation is committed to a laissez-faire strategy of economic
development, the government has little need for efficient information
gathering and processing systems. The major economic decisions are
made by private companies (foreign and national), whose managements
therefore assume the responsibilities for gathering and analyzing the
information on which they base their decisions. When the government
shifts toward a strategy of guiding, planning, and controlling national
development, its information system needs expand enormously.
Such has been the recent history of Peru. As late as the Presidency
Df Manuel Prado (1956-62), Peru was committed to laissez-faire. In
fact, the most powerful Prime Minister of that era, Pedro Beltran,
aquated national planning with socialism and roundly condemned both in
.is newspaper, La Prensa. The trend toward national planning began in
the Presidency of Fernando Belaunde Terry (1963-68), and the military
junta made it clear on taking power in 1968 that the government would
issume full responsibility for guiding, planning, and controlling national
levelopment.
ENCA was one of the government's responses to the need to develop
israpidly as possible the information gathering and processing systems
iecessary for government planning. Thus an interpretation of ENCA's
)rogress and problems may shed light on the course of development of
Lnformation systems in other nations. We have not had the opportunity
;o make an intensive study of ENCA, but our contacts have revealed in
)road outline some of the main features of its development, and these
rill be described briefly here.
There is another feature of ENCA which seems especially significant
*or developing nations. Except for a few oil-rich nations, developing
:ountries suffer from a scarcity of resources in relation to national
ieeds. It is therefore important that any given resource be so used as
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to produce a maximum of socio-economic benefits. In this regard,
information is not only a resource of critical importance in national
planning but it is also a rare type of resource that can be used for
multi-objective projects. When oil or mineral ore are used locally or
shipped abroad, they cannot be reused, and additional quantitits of such
resources can only be made available at substantial additional costs.
If information is of high quality and is stored in accordance with the
standards of modern technology, then that resource itself is useable and
re-useable by many different people pursuing many different objectives,
without exhausting the value of the resource. The quantity and quality of
the ENCA data are such that they can be regarded as practically inex
haustible; many different studies can be made before the researcher or
planner finds that everything worth doing with these data has already
been done.
Another significant feature of ENCA is its interdisciplinary nature.
The sample survey is a method developed originally by sociologists and
psychologists and increasingly used by economists and other specialists.
The measurement of food to establish nutritional values was based on a
system developed by nutritionists. The data lend themselves to studies
in the field of economics, sociology, and nutrition.
ENCA IN OUTLINE
ENCA was established on the initiative of the Ministry of Agricul
ture, with strong support from the Ministry of Economy and Finance, and
operates under an inter-ministerial commission. Physically and administra
tively ENCA (at the time of Ferroni's study) was within the Ministry of
Agriculture. ENCA is based on a sample of eight thousand families so
selectdd as to represent the population of the principal regions of
Peru. The field work was carried out during the period of August 1971August 1972. While the survey brought in voluminous information regard
ing demographic, economic, and social aspects of the population, special
emphasis was given to food consumption practices. For this purpose, the
interviewer made two extended visits a day to each family to gather data
on food bought or acquired in some other manner, to weigh each food item
and even to weigh the items of food that were served to the family but
were not eaten and later discarded.
As recently as 1960, there were very few Peruvians in the country
with the education and experience required for competence even at the
level of surveys of a community or organization. At that time a national
survey organized and carried out by Peruvians seemed vary far in the
future, but during the 1960's there was an extraordinarily rapid development
of survey capabilities within the country. Nevertheless, a program as
ambitious as ENCA was bound to pose serious challenges to Peru's capacity
to analyze and utilize these types of scientific data.
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THE MULTI-OBJECTIVE POTENTIAL
ENCA was designed at the-outset as a multi-objective.project, and,
as time goes on, thobse associated.with ENCA are finding new objectives
begdithose envisaged in the original plans. Without attempting to
distinguish between objectives originally planned for and those that
ha4e evolved since, the following list gives some idea.of the variety
and scope of the objectives now being pursued.
1. Policy planning for agricultural production. The planners
recognized that production policies for the future should be
established on a base:of data representing the existing pattern
of food consumption in the country.
2. Determination of the'nutritional status of the-population.
The survey offers possibilities not only of global data regard
ing the nation but also of analyses according to regions and
levels of family income. Thus it is possible to locate geographi
cally and socially those populations that are suffering the most
severe nutritional deficiencies. Such information is obviously
of great value in planning any nutritional program.
3. Training of nationals in scientific methods regarding surveys,
observations and measurements of food consumption, processing
of data for the computer, and statistical analysis of the data.
While EUCA depended upon a certain level of initial competence
in these various fields, the process of carrying out such a
study is expanding the number of trained people and advancing
the knowledge of those who already have the level of competence
required for supervising the project.
4. Use of the data as resources for university research projects
and for the training of students participating with professors
in such projects. Students are going to learn more and to work
with much more enthusiasm when they are analyzing important
data in their own country than would be possible if their
education were limited to exercises with hypothetical data,
as is the case with ordinary classroom instruction.
5. The restructuring of the cost of living index. Such an index
depends not only on the level of prices at a given time but also
upon the composition of the elements whose prices are m~asured.
This composition should reflect the buying habits of the popula
tion. Since these habits change through the years, it is import
ant that the composition of elements be changed from time-to-time

in order to reflect more faithfully the costs that really
enter into the purchases of the population. For this purpose
ENCA offers a resource in systematic data without parallel in
the nation's history. It also offers the possibility of calculat
ing differential indices for cities, towns, and rural areas in

various regions of the

country.

Finally, the data provide the

basis for analyzing the differential impact of

price increases
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according to consumption patterns at various income levels.
For example, when the diet of low income people is concentrated
more heavily than that of high income people on certain staple
products, a rise in prices of those products will have a much
heavier impact on the cost of food for lo4 income peopl.
than it does for high income people.
6. Measurement of the impact on government policy. While the survey
was being cbrried out, in order to conserve foreign exchange,
the government decreed a three-day a week ban on the sale of
beef. Analysis of the ENCA data for before and after the
imposition of this ban indicated that the new policy had little
if any impact upon food consumption patterns of middle and upper
income people and simply imposed sacrifices on low income people
who did not have facilities in the home to store the beef for the
days when they could not buy it. This objection led the
government to change the period of the beef ban to the first
fifteen days of the month. While the wealthiest people still
had sufficient storage capacity to have some beef during the
period of the ban, the changed policy did spread the sacrifices
much more evenly for most of the population.
7. Facilitation of'international collaboration in the analysis of
scientific data. The project was planned and carried out with
technical assistance of experts from FAO.
Franklin Long and I first became acquainted with ENCA on an exploratory
trip to Peru for PPSTDN in January of 1973. To explore more fully the
possibilities of Cornell collaboration with ENCA, two professors, Donald
Freebairn (agricultural economist) and R. Brooke Thomas (physical anthropolo
gist) and two graduate students, Patricia Wilson and Marco Ferroni, spent
two weeks in Peru in June of that year. Ferroni stayed on through the
summer to work with ENCA data on what became his Masters thesis in Agricul
tural Economics and then the present monograph. He is currently planning
an extended stay'in Peru to analyze ENCA data for his doctoral thesis.
It is too early to tell whether ENCA will work out continuing
collaborative arrangements with U.S. or other foreign universities, and
projects are worth
yet the unusual possibilities of mutually advantageous
relationship
assistance
technical
traditional
the
In
noting here.
between an industrialized and a developing-country, the foreign experts
are expected to come in to provide their national counterparts with the
necessary know-how and then train them so that the'nationals eventually
take over full responsibility for operating their own program. ENCA offers
the possibilities for a much more balanced style of collaboration.
Foreigners have already recognized that ENCA has much to offer in the value
and quality of its data and in the competence of. its professional staff.
ENCA can continue to move ahead in data analysis and reports of findings
without foreign assistance, but, given the great magnitude of useful work
to be done, progress will be faster to the extent that ENCA can attract
outsiders, both professors and students, into a collaborative program. As
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such arrangements are worked out, foreigners will have much to learn in
working with ENCA staff members, and in turn they can help ENCA to
train a new set of Peruvian students in the theory and practice of survey
analysis.
Of course, outsiders will'only gain access to ENCA data insofar as
their proposed projects fit within the framework of ENCA's plans, and
yet these plans are sufficiently broad and comprehensive to offer many
possibilities of a matching of interests of outsiders with ENCA staff.
Finally, any continuing collaboration between ENCA and a foreign universi
ty is subject to approval of the National Planning Institute, which has

the responsibility to see to it that arrangements with outsiders serve
the national interests.

ORGANIZATIONAL AND HUMAN RESOURCE PROBLEMS

While ENCA offers great possibilities for contributing both to the
growth of Peru and to the growth of knowledge regarding nutrition, income
distribution and related problems of concern both to planners and
scientists, ENCA has to work its way through some complex problems of
organization and human resources in order to achieve its promssed benefits.
While the Ministry of Agriculture had its own computing center, that
facility did not have the capacity to process efficiently the large
volume of complex socio-economic data provided by ENCA. The Ministry of
Economy and Finance has had the mostadvanced facility within the government,
the IBM 370-30. In order to meet expectations for it in data analysis,
ENCA has had to acquire the programs required to run its data on the
IBM 370-30 (a transaction on which Cornell's PPSTDN was able to provide
assistance) and then to negotiate an agreement with the Ministry of
Economy and Finance Computing Center.
Given the high cost of computers and the scarcity of professional
and technical talent to utilize them effectively, it would not be sensible
for each Ministry to have the most advanced installation available. It
makes good sense to locate the most advanced computer in the Ministry
which requires the highest volume of computer processing and then have
MEF take in work from other ministries until the MEF Computing Center
is operating at full capacity, at which time the government will need to
add to the MEF capacity or else upgrade computer facilities in one or
more other ministries.
While such an arrangement is advantageous to the government from a cost
standpoint, it poses some new and difficult problems of inter-organiza
tional relations. The traditional government bureaucracy, in Peru as well
as elsewhere, tends to operate on a largely self-contained basis, with each
official trying to establish full control over those activiites for which
he is responsible. People tend to think and act in terms of vertical
lines of authority and are unaccustomed to horizontal (inter-organizational)
arrangements in which neither party has control over the other.
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Inter-organizational cooperation is possible in the Peruvian govern

ment by means of a contract negotiated between the parties, but the
negotiation of the terms of a cooperative project is a much more complex
task than simply ordering a subordinate to get the job done. In this
case, the MEF official responsible for decisions on projects going
through his Ministry's Computing Center recognized the value of the ENCA
data and was interested in collaboration, but first a number of issues
had to be resolved.

The MEF official did not want to have his Ministry simply perform a
service for ENCA. Quite naturally, he felt that MEF should have one of
its own professionals intimately involved in the data analysis, so that
MEF would build up its own capacity to analyze such data and would also
learn, for its future projects, the potentialities and limitations of
ENCA data. The official himself had recently received a doctorate
in economics in the U.S. and was fully qualified to direct such data
analysis for MEF, but he had moved up rapidly in his Ministry and was
too heavily committed with administrative responsibilities to become
involved with ENCA on a day to day basis. At that time, the only other
person in MEF qualified to assume leadership in the ENCA analysis was
too heavily committed to current projects to take on this new responsibility.
ENCA and MEF officials looked for someone who could be brought into
M4EF at least on a part-time basis to represent the Ministry on the project
and also to contribute to the Ministry's longer run research plans. There
followed a three-corner discussion including a young professor of
economics, who also had a recent doctorate from the United States. He was
interested, but he.was heavily committed to other proiects and also in
great demand in reru and in international meetings.

The young economist's situation must be seen in the context of the
development of economics in Peru in recent years. As late as 1960
there were no Peruvians with doctorates in economics working in Peru.
The best known economists of that era hadhad their academic training
in engineering. During the 1960s there was a surge of young Peruvian
economists seeking advanced degrees abroad, particularly in the United
States. This came at a time when economic research and graduate training
in the United States were making rapidly increasing use of the quantitative
analysis possibilities offered by computers. Thus it was only the
younger economists, with advanced education abroad, who were equipped to
direct data analysis for projects such as ENCA. As these younr "ren
returned from abroad, they found themselves in great demand in govern
ment, private industry, and the universities. Their talents were so valued
in government that, as in the case of the MEF official, they moved rapidly
into high administrative positions.
The discussions of the professor with ENCA and MEF involved both
research design and administrative questions. Since ENCA offered the best
data available on consumer expenditures and on income distribution, the
MEF official and the professor were particularly interested in such
economic analyses. While the ENCA director is himself an economist, he
was committed to pushing ahead on the nutrition data. His fellow economists
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were not opposed to analysis of the nutritional data, but there was dis

agreement on the degree of aggregation-disaggregation of data. That.ig,
the survey provided extraordir-3rily detailed nutrition information. To
use the full range of this information would be extremely costly, but.
to what extent could the data be aggregated without seriously diminishing
their value? There were also discussions as to how costs shoi1A hp shared
between EICA and MEF.
The potential involvement of a university professor offered the
possibility of adding an important new objective to ENCA: the utiliza
tion of its data to stimulate university research and to enrich the
education of students. It also involved some problems of a new order.
Since there had been some controversy regarding the effe ctiveness of
the government's program in redistribution of income in favor of low
income people, data on income distribution could be regarded as politically
sensitive. This was not a question of the government's reluctance to "let
the facts speak fo-. themselves." Changing significantly the distribution
of national income can hardly be accomplIshed quickly, so that the compari
son between 1968 figures and ENCA's 1971-72 figures would hardly be
expected to show clear cut differences. Furthermore, interpretation of
trends would depend upon which set of pre-1969 figure3 the analyst
decided to use as the base line, and the experts all recognized serious
deficiencies in any of thee sets of earlier data. Thus, it was quite
possible that two equally competent economists could use the ENCA data to
show that the government was or was not making progress toward a more
equitable distribution of income. This possibility naturally raised the
question of how much freedom the professor and his students would have in*
reporting their findings and of how differing interpretations of the
figures would be handled.
THE ENCA case also illustrates some of the common problems of youth
'
versus age and of professional versus career bureaucrat that we would
programs
Government
bureaucracies.
modernizing
other
in
expect to find
to reshape a society require a rapidly increasing number of professionally
trained specialists in various fields including the one of chief concern
to us: the gathering, analyzing, and reporting of socio-economic
information. In a developing country, most ofthose capable of meeting
the government's needsare young people with recent advanced training
abroad. If they are to be attracted into the government, they must be
offered salaries above those of cae;er officials of many years government
experience and moved up rapidly to positions on a level with or above those
held by officials of greater seniority. Thus we find directing such an
important program as ENCA, Romulo Grados, an able and resourceful man but
a young man with a Masters degree in Economics from a U.S. university and
without previous experience within the Peruvian government.
This is not simply a question of the inter-personal frictions and
rivalries we are bound to find when young professionals advance beyond
much older career oficiails. The present government places great emphasis
upon thorough and continuing inspection and evaluation of its programs.
When all those qualified to direct research within government are either
directly involved in the programs to be evaluated or else fully occupied
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in high administrative positions, who is competent to do the staff work
required for inspection and evaluation?
The evaluation problem became more difficult as ENCA moved from data
gathering to data analysis. In order to secure the necessary citizen
cooperation, the government mounted a vigorous public relations campaign.
as the field work was beginning. The field work was planned, area by
area, in terms of coverage of a certaia number of families in each seven
day period. In this stage, the inspector or evaluator, by checking the.
number of interview schedules reported in against the plan, had a simple
measure of progress. When the data have been gathered, coded, and trans
ferred to cards and tapes, the research process appears to the uninitiated
observer to enter into a mysterious black box. Since some analyses
inevitably turn out to be unproductive and since much time must be spent.
in devising new and better ways to handle the data, the black box produces
its output only sporadically. Between these bursts of output, how i9
the inspector to judge whether the researchers and technicians know what
they are doing and are working conscientiously?
The productivity of ENCA was slowed for -manymonths as ENCA staff..
had to work witb less advanced computers until an agreement with the
Ministry of Economy and Finance was worked out. That agreement was finally
reached in the summer of 1974, and it took the entry of a new actor on
the scene to make it possible. The new actor is a young Peruvian economist
who had recently returned from the United States with his Masters degree.
The Ministry of Economy and Finance official, who had played a key role
in negotiations with ENCA all along, brought in the young economist to
direct a newly established research unit within MEF and also approved his
part time teachiag appointment in one of the universities. It remains to
be seen whether the economist's position will lead to the use of ENCA
data in the university's research and teaching program.
At this writing, the ENCA project has top priority in the work of the
new MEF research unit, and the data analysis is moving ahead at a greatly
accelerated pace. Research reports and books of data tabulations are also
appearing with greater frequency.
Even this brief description of the progress of ENCA should make it
clear to what extent the effective utilization of information systems
technology requires the resolution of complex problems.in human resources
and organizational behavior. At this -vriting,the major short run
problems of that nature have been resolved, but long run policy and
program questions remain to be answered.
The.:original position of ENCA within the government had both advantages
and disadvantages for ENCA. Since no member of the inter-ministerial
commission had the time to become seriously involved with ENCA, Director
Grados 'could act with .considerable autonomy. On the other hand, this
situation made it difficult for the ENCA director to get support on
decision beyond the scope of his own authority. For example, on one
occasion Grados lost two of his data processing technicians, who accepted
jobs with higher pay in other government agencies when he was unable to
secure the salary increases necessary to keep them with ENCA.
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When ENCA was launched, no thought was given t6 long run plans for
it. It may have been assumed that, once having completed its work, ENCA
would go out of existence. Now the situation has changed in two respects:
the work has taken longer than anticipated (as is nearly always the case
in large scale research) and there is increasing recognition within the
government and outside of it of the'long run values of ENCA data and of the
research capacities of ENCA personnel.
In late 1974 ENCA became part of a new Ministry of Food, which took
over governmental responsibility for research, development, and distribu
tion of the nation's foods* (agrarian reform, irrigation, and non-food
crops remaining with the Ministry of Agriculture). This structural
change seems to be providing increased support for ENCA and increasing

utilization of its data.
ON THE SPECIAL PROBLEHS OF DEVELOPING NATIONS
To what extent are the organizational problems described here peculiar
to a developing nation?
To provide speculative answers to this question, let us imagine what
would happen if a project of the scope and complexity of ENCA had been
located within the U.S. Department of Agriculture. In the first place,
we would expect that the reeearch director would be a good deal older than
Romulo Grados, have more experience in the bureaucracy, and have his Ph.D.
These differences in age, experience, and status should make it easier for
the U.S. director to handle the organizational and administrative problems
involved. At the same time, we could expect those problems to be much
simpler. In the U.S. Department of Agriculture, probably this would be
a self-contained operation. We can assume that Agriculture has its own
computer and programs with adequate capacity to do all the data analysis
in-house. The research unit would also be expected to have qualified
professionals and technicians in reasonable supply, so that itwould not
have to negotiate outside arrangements or struggle to keep its own
skilled technicians on board. University students probabyy would not get
a crack at the data unless one of them happened to be interning in the
Department, and professors probably would not be involved at all unless
one or another were called in for consultation. Perhaps, as an after
thought, the bureaucracy might make the tapes later available to the
academic community, but this would probably be done after the major
analyses had been carried out in-house.
The U.S. model would probably get the job done faster. It is
important to note that the difference in speed would not be accounted for
by greater abilities of individual North American professionals or by
their greater dedication to hard work. The differences would primarily
result from the large quantity of well trained people available and the
much greater availability of advanced information processing technology.
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On the other hand, these quantitative advantages of the United
States would make it unnecessary to develop ENCA as a multi-objective
project and thus much of the potential benefits of such a strategy would
be lost. In this regard, a developing nation, has the opportunity to
make a virtueout of a necessity: to produce multiple benefits for its
society in the process of bringing together, from several different
organizations, the human and material resources needed. The ENCA case
suggests that, in a developing nation , effective utilization of science
and technology will depend in large measure upon the abilities of project
leaders and administrators to devise innovative organizational strategies.

THE OUTPUT OF ENCA
While we regard 14arco Ferroni's monograph as a useful contribution
to ENCA's and our own program, it represents only a small part of ENCA's
total output. And, of course, in the long run the value of ENCA will be
judged primarily in terms of the reports of Peruvians working with those
data and in terms of the use the government makes of their findings.
During the early stages of data processing, ENCA has concentrated upon
issuing volumes presenting summary tables of its findings, so that each
government agency concerned has rapid access to the general conclusions of

most interest to its own mission.

At this writing, ENCA is moving forward

toward the publication of reports which present the data in more analytichl
form. Such publications should be of great interest not only to Peruvian

officials but also to university students of science and technology
policies and of food production and nutrition program planning.
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TOWARD A FOOD POLICY FOR LATIN AMERICA' S URBAN AREAS:
LIMA AS A CASE STUDY
by
Marco A. Ferroni*

I. INTRODUCTION:

URBANIZATION AND NUTRITION IN LATIN AMERICA

The process of rapid urbanization in the less developed countries
of the world is attended by many problems, not the least of which relate
to food. As large-scale migration to towns and cities is taking place
and increasing numbers of people become dissociated from direct agri
cultural production, nonagricultural economic activity becomes the
principal determinant of a country's nutritional status. Where most
or all of the food eaten is purchased, family income must be considered
the crucial variable explaining levels and variability of food consump
tion. For the urban community to be adequately nourished, therefore,
sufficient employment must be generated in the secondary and tertiary
sectors of the national economy.
In Latin America, unfortunately, rapid urbanization is not conducive to this objective at the present stage of economic development.
Industrial activity, the most potent source of income in modern economies,
is expanding painfully slowly. Urbanization, at the present time,
mainly serves to produce disequilibrium in the urban labor market by
raising labor supply above demand. As much as 40 to 50 percent of
urban manpower may be underemployed to one degree or another. As a
consequence, income distributions are heavily skewed in favor of the
small elite and poverty is widespread. It follows intuitively that
the budgets of many by-passed may be too small to ensure year-round
adequate nutrition of all family members. But the extent to which
low incomes result in the undernourishment of part of the urban popula
tion is not well-known, because the victims of the employment crisis lack
the political influence to make themselves heard.
This paper attempts to attach numbers to urban food consumption
as determined by the distribution of income, since quantitative knowledge
of the problem under study is a prerequisite for successful formulation of remedial policy. It views the existence of nutritional
*Graduate Research Assistant, Department of Agricultural Economics,
New York State College of Agriculture and Life Sciences, Cornell
University, Ithaca, New York 14853.
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deficiencies in Latin American urban areas as part of the greater
problem of poverty produced by insufficient job opportunities. The
food and nutrition policy elements it suggests for Latin American cities
are therefore necessarily general development nteasures designed to do
away with poverty. Host of the data to be presented originate in
Peru, where nutrition information has recently been collected by a
nationwide food consumption survey (the Encuesta Nacional de Consumo
de Alimentos). A summary of the specific process of urbanization in Peru
is therefore included in order to provide the reader with background
information. It appears as section III, following the overview of
urbanization in Latin America. An examination of urban employment and
income distribution (section IV) sets the stage for the analysis of
food consumption patterns in the city of Lima (section V). Elements of
a food and nutrition policy for Latin American urban centers are
suggested in the final section.
II. URBANIZATION IN LATIN AMERICA
Rapid population growth compounded by massive rural emigration
is causing the towns and cities in Latin America.to grow at unprecedented
rates. For more than 30 years, urban centers have increased somewhat
faster than rural settlements, but during the past decade many of them
grew almost twice as fast.l/ The Latin American continent's total
population, estimated at about 300 million, is growing at the rate of
2.9 percent per annum. The population of cities exceeding 20,000
inhabitants is increasing at a yearly 4.4 percent (11). During a
recent 20 year period the number of urban agglomerations with more
than 500,000 inhabitants almost tripled (Figure 1). Whereas 40 years
ago Buenos Aires was Latin America's only city whose population exceeded
one million, the area now counts at least 13 urban agglomerations of
that size.
The Latin American population is currently believed to be divided
into 55 percent urban and 45 percent rural. An examination of popu
lation trends as well as migratory characteristics indicates that
the process of urbanization is far from consummated. It can be
expected that in a decade or two the area's urban population will be at
least twice as large as the rural residual.
census authorities generally define as "urban" those
places whose population exceeds two or three thousand and is con
centrated on one point in geographic space. While populated
centers of, for example, 2,000 inhabitants usually differ from rural
villages in that a certain percentage of the population is involved
in service or even industrial activity, rather than agriculture, the
present study uses a threshold of 10 to 20 thousand for separating
"urban" from "rural" populations. The data presented below have been
collected in a large city and are not considered representative of
urban areas with less than 10 or 20 thousand inhabitants, because
it is hypothesized that food purchasing patterns in these smaller
towns are influenced by the fact that many families will grow part
of the food they consume. The discussion of the state of urbaniza
tion in Latin America, however, necessarily follows the official
census definitions of the term "urban".

-!/Latin American
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Population
The current "explosion" of Latin America's population is not so
much a consequence of high birth rates as it is one of rapidly declin
ing death rates. Average rates of more than 40 live births per thou
sand inhabitants per year have remained almost stationary since the
last decades of the 19th century (38). Mortality, however, has been
generally declining in 20th century Latin American demographic history.
The period from 1900 to 1930 witnessed a moderate decrease in death
rates. Each year an average of two to three months were added to life
expectancy at birth. Since 1930 mortality has been declining very
rapidly. Between 1930 and 1970, the average gain in life expectancy
at birth amounted to more than 30 years, or roughly eight years per
decade (4j pp. 18-19). Death rates currently fluctuate around 10
deaths per thousand inhabitants per year.
These gross estimates conceal important differences between
countries. In areas marked by early economic grovbh (much of Argentina,
Uruguay, Brazil, Chile) life expectancy rose relatively quickly during
the first three decades of this century. In poorer parts of the
continent mortality did not decline at all before 1930. The moderate
pre-1930 decrease in death rates was a reflection of contemporary
economic conditions in Latin America. Public health practices improved
at the same slow pace at which economic development proceeded. The
post-1930 drop in mortality, however, reflects economic conditions in
the industrialized countries of Western Europe and North America.
Medical progress made by these countries as a function of their rapid
rate of economic development became available to Latin American nations
at a much lower cost than if they had provided it for themselves.
Latin America's mortality rates, quite clearly, decreased without
the achievement of notable economic development. This, unfortunately,
cannot be expected for natality. Birth rates strongly depend on the
level of general material welfare. From Figure 2 it may be concluded
that the higher the level of per capita income in a country, the lower
its average birth rate, and hence the slower its population growth.
In order to decrease birth rates, traditional attitudes favoring the
large family must be modified. The most permanent basis for this is
an improvement in the standard of living. Before 1900, population growth
in Latin Aerica was slow because of the existence of a demographic
equilibrium of high birth rates and high death rates. It must be an
item of high priority in national and regional development efforts to
slow down population growth by encouraging a new demographic equilibrium
of low birth rates and lov death rates.
Examples of a demographic disequilibrium and of one approaching
equilibrium are shown in Figures 3 and 4. A recent history of high
fertility (in this case Mexico) produces an age structure resembling a
broad-based pyramid that rests on the youngest age groups and steeply
tapers toward the oldest age groups. The population pyramid for Mexico
may be taken as a proxy for the growth behavior of the Latin American
population. High birth rates and relatively low death rates cause
an extremely youthful population. In the case of Mexico, 57 percent
of the population can be seen to be under 20 years old.

FIGURE 2.
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The diagram for Sweden (Figure 4), a country with a history of low
fertility, displays an age structure that yields an almost rectangular
appearance moving up from the base of the youngest to the eldest age
groups. The number of people in a reproductive age is not markedly
different today than it was a generation ago. (The slight indentations
on the sides of the pyramid can be traced to the impact on pcpulation
dynamics of World War II.) This is not true for Latin America. From
the pyramid for Mexico, an acceleration in population grovith must be
expected for at least another generation because of the disproportionate
number of people about to attain the age of fertility.
Migration
Traditionally, the majority of Latin America's people have been
rural and engaged in subsistence farming. But population pressure on
agricultural land has long since tended to change this condition, both
because of a low level of productivity which requires relatively high
land/man ratios to sustain a family, and an archaic land tenure system
which concentrates most of the land in the hands of a few wealthy
land lords. Thus,large and ever increasing numbers of people abandon
their rural birth places to migrate to urban centers of business, trade,
public administration, and industry. One-half to two-thirds of Latin
American urban growth has been attributed to internal migration (26

p. 31).
Numerous studies show that the prime motive inducing migration is
the search for more productive employment. (For example, 1; ?7; 58)
But viewed more generally, migration is provoked by the modern and
more dynamic way of life in urban centers compared to the stagnant
rural life. Herrick shows that migration has a beneficial impact on
the economic situation of most participants (27). This can be attri
buted to certain characteristics of the migrant population, which Schultz
summarizes under the three headings of sex, age, and quality selectivity.
In general, the number of migrating women outweighs the number of men.
It may be argued that men's skills for agriculture are location-specific,
whereas women's are more readily adapted to the urban labor market with
its high demand for domestic service. The younger are more inclined
towards migration than the older age groups. The same can be said for
the relatively better educated and skilled, as compared to the less well
trained (58, pp. 52-55).
Rural-urban migration in Latin America has frequently been found
to occur stepwise, in the sense that migrants will move from the farm
to a nearby small towm (a provincial capital, for example), remain there
for several years and then move on (or have their children move on) to
one of the large urban agglomerations of the country (see 1; a; 58)./
Therefore, a dichotomous urban growth pattern can be observed in most
Latin American countries. On the one hand, one witnesses the develop
ment of one predominant n-rban center, which is often referred to in the

_/ This migratory pattern is sometimes termed a Ravenstein-type migration,
after the 19th centiry student of internal migration in England.
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On the other hand, we can
literature as the "Primate City" (4o p. 47).
observe the marked growth of smaller urban aggregates, whose typical
size varies between countries.3/ The primate city, usually the capital,
not only concentrates population, but also economic, social and cultiiral
activity. It seems that where one city acquires early dominance, it is
able to inhibit the growth of close competitors through the concen
tration of political and economic power, while not greatly affecting
the expansion of smaller cities. Santiago de Chile had an estimated
population of 2.7 million in 1970, whereas the next largest complex,
Valparaiso-Vina, had only 483,000. Lima is eleven times larger than
the next largest city, Buenos Aires ten times larger, and La Paz three
times larger (5_6. p. 71)
The size category developing most rapidly after the primate city
can be studied on the basis of data compiled by the Latin American
A general characteristic emerging
Center for Demography in Santiago (11).
from data on 14 Latin American countries is that the higher the degree
of economic development reached (as measured by per capita disposable
inccme), the smaller the city-size category that grew most between the
two most recent available censuses. In the more urbanized countries
(Argentina, Brazil, Chile) it is the cities between 20 and 100 thousand
which grew most during the last intercensal period. In less urbanized
areas (Peru, the Central American Republics, Mexico) it is the cities
beyond 100 thousand which were developing most rapidly.

III.

MORE ON URBANIZATION:

THE CASE OF PERU

Population
Census data for Peru go as far back as 1836, but the 1961 census
warns that the reliability of the population counts before 1940 is very
low (44, Vol. I, p. ii). Figure 5 shows population data as given by
the three censuses taken in the course of the 20th century. Projections
are added through 1980. The annual rate of population grow.th between
1940 and 1961 was 1.6 percent; for the 11 years between 1961 and 1972 4
it was equal to the Latin American average, or 2.9 percent. During the
1960s and early 1970s, the speed of reproduction was thus almost double
that of the previous two decades. This high rate of population growth
is unlikely to decrease over the next decade; the female population that
will come into childbearing age during the next five tc ten years is
larger than it has ever been. (Peru has a population pyramid similar
to the one displayed in Figure 3.)

In some cases (Brazil, Ecuador) two or three cities achieve comparable
predominance.
4/ Population figures for 1972 are taken from a publication of pro
visional data by the National Bureau of Census and Statistics (48).
Prior to complete analysis and publication of the 1972 National
Census, these figures, though official, are to be regarded as
preliminary.
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There are, however, considerable regional disparities in the pace
of population reproduction. The population increase is greatest on
the Coast ._/ In 1960, 40 percent of the Peruvian population lived on
the Pacific Coast, 52 percent in the Altiplano and eight percent in
the Jungle. Projections for 1980 foresee that the Coast will contain
51 percent of the country's population, the Altiplano, 37 percent, and
the Jungle, 12 percent (73 p. 27). Although crude birth rates may be
highest in the Sierra, the relative share of the country's population
in the Highlands is clearly declining. This is true because mortality
is highest of all regions in this least developed part of the country
and because thousands of migrants leave this region every year in search
of a new life.
Migration and Urbanization
As in most Latin American countries, internal migration has been
escalating in Peru since the second World War. While the country's
total population increased by 41 percent between 1940 and 1961, the
migrating population increased by 167 percent (43 p. 12).
There are quite a number of interacting motives inducing people
to participate in this massive rural exodus. The primary reason for
migration is economic; rural people hope to find more lucrative employ
ment by migrating to urban centers (cf. 1, 1j, 3. 36). Social incen
tives include the quest for better education and the desire to join
relatives. An important phenomenon that induces many indios to migrate
is the rapid process of cholificacion. This term (from cholo - mestizo)
describes the progressive acculturation of the Indian towards mestizo
values. It is manifested, for instance, in Indian people learning
Spanish, wearing tailored, mass-produced clothes, and wanting to partici
pate in modern urban culture. Migration has become a key factor con
tributing to the cultural integration of Peruvian society. It is
increasingly stimulated by the development of modern communication
networks, transportation facilities, and the exposure of the traditional
family unit to the new life styles by family members who have already
migrated.
Martinez (35) divides Peruvian internal migration into four major
currents: 1) from Sierra to Coast; 2) from Coast and Sierra to Jungle
regions; 3) intercoastal and interandean; and 4) from the whole Republic
to Lima (Figure 6).
Migration from the Andean Highlands to the Pacific Coast is the
major component of the country's regional population transfers. It has
become more and more voluminous since World War II, reflecting growing
demographic pressure on the limited agricultural resources of the
Andes. The Coast exerts a strong attraction because it contains at

/ Peru can be divided into three natural regions:

Coast (Costa),
Andean Highlands or Altiplano (Sierra), and Jungle (Selv-T-The
line separating the Sierra from Coast and Jungle may be set at the
2,000 meter contour (Figure 6).
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least 80 percent of the country's industrial and commercial activity,
as well as most of its social infrastructure. Data for the early 1960s
show that migration from the Altiplano to the coastalprovinces accounted
for more than 60 percent of the total migratory volum (_4).
The Selva attracts a number of migrants to the subtropical valleys
on the Eastern Slope of the Andes. In the valleys, a large number of
coffee plantations absorb migrant labor. The principal focus of
migration to the Jungle, however, is the city of Iquitos, where a
growing industry of crude oil extraction has been developed.
Intercoastal migration is largely directed to such cities as
Chiclayo, Trujillo, Chimbote, Ica, and Tacna, where labor is demanded
in commercial agriculture, fisheries, and a growing metal industry.
Interandean migration pulls people to capitals of districts and pro
vinces--local and regional centers of commercial activity--as well as
to mining towns. The three largest cities of the Altiplano (Arequipa,
Cuzco, and Huancayo) are important foci of migration. While migration
to any of these towns and cities is far less voluminous than the popu
lation movement to Lima, intercoastal and interandean migration often
represents the first phase of stepwise migration to the Greater Lima

area (14).

Migration to Lima, Peru's primate city, originates from the whole
Republic. Today, 50 percent of the inhabitants of the Peruvian capital
are provincianos, i.e., born in the provinces (4_9 Table 4). The
extremely rapid urban growth of the Lima metropolitan area can be
appreciated from Table 1.
TABLE 1.

Year

METROPOLITAN LIMA-a:

Population
of Capital

GROWTH PATTERN, 1940-1972.

Annual
Growth Rate

Percent of Total
Peruvian Population

(percent)
194o
1961
1972

562,885
1,632,370
3,302,523

5.2
6.7

8.2
16.4
24.3

* From:

Peru, Oficina Nacional de Estadistica y Censos, Censo de
Poblacion del Peru, 1972: Resultados Provisionales (Lima, 1972),
Table 4.

a/ Metropolitan Lima roughly corresponds to the Provincia de Lima plus
de Provincia Constitucional of Callao. It is, thus, considerably
less than the Departamento (State) of Lima. The Peruvian political
make-up, in descending order, groups Departamentos (States), Provincias
(Counties), and Distritos (Borroughs).
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The growth of Peru's urban population between 194o and 1972 is
shown in Figure 6. It should be noted that the definition of the urban
category changed somewhat during this period. The 1940 census considered
as 'urban" political capitals at all levels of the country's political
division, plus all towns wlhose number of inhabitants exceeded 2,103,
the mean population of the above capitals. The 1961 definition included
as "urban" all towns Which were at least as big as the capital of the
corresponding distrito. In 1972 urban areas were defined as settlements
with a minimum of one-hundred housing units, as long as the latter were
not located at a distance greater than thirty meters from each other.
Capitals of distritos were considered "urban", even if they did not meet
this specification.
The first two definitions hardly differ from each other. The third,
however, may widen the urban category to some extent, and, as a conse
uence, urban numbers for 1972 as depicted in the bar graphs on Figure
may be overstated relative to figures for earlier years. The official
judgment of the 1972 Census Authorities, is, how:sver, that the change
in definitions should not invalidate comparisons between censuses (48

p. iii).
Urban population in Peru grew considerably faster than total popu
lation during the past 30 years. On the average, slightly less than
two-thirds of total population increase took place in urban areas be
tween 1940 and 1961, and a little more than two-thirds between 1961 and
1972. Urbanization is proceeding most rapidly along the Pacific Coast.
In the states with access to the ocean, almost 70 percent of the popu
lation lived in urban areas in 1972, as compared to 38 percent in the
remainder of the country.

IV.

URBAN 14PLOYMENT AND INCOME DISTRIBUTION

Three stages of development are frequently distinguished according
to the contribution to employment of the principal economic sectors:
farming, manufacturing, and services (cf. 12 particularly Chapters 9
and 10). The experience of industrialized countries shows that as
national per capita incomes increase, a shift in the structure of employ
ment occurs between the three economic sectors. In the first stage of
development, the majority of the labor force is engaged in agriculture,
because of the biological need for man to produce food, and because of
the extremely low level of labor productivity in traditional agricul
ture. As incomes rise, agricultural employment declines in relative
terms. The transformation of the rural to the urban economy begins
at this point. The second stage, industrialization, is induced by
technological innovations, and an increase in the rate of productive
investment. The quantity of manpower employed in manufacturing risas."
relative to that in other economic sectors. The third, or post
industrial stage of development is marked by a relative decline in
the industrial labor force and an increase of employment in the service
sector. Industrial production is still expanding atthis stage, but is
organized so efficiently that more and more labor can be released
from industry..* Affluent economies create a complex structure of service
the "intangible'
activities, designed to enhance the quality of life, but
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production of the tertiary sector is immediately supported by the
physical output of the secondary sector. The advanced countries of
Western Europe and North America are currently entering stage three
of development.
In contrast to this traditional development pattern, Latin America
appears to be moving directly from the first to the third stage, with
out creating a solid industrial basis. The wave of urbanization noted
in the preceding section clearly indicates an irreversible transition
from a traditional to a modern economic setting. Unfortunately, the
Latin American labor force is growing faster than the absorption
capacity of the industrial production structures. The growth of the
working age population (15-65) for all of Latin America was estimated
at 32 percent during the 1960s, compared to 25 percent a decade
earlier (54. p. 44), and urban labor increased at three times the
rate of rural labor. As a result, the mjority of the urban..labor
force is concentrated in the flexible tertiary sector.6/
This section analyzes employment and income distribution in the
Latin American circumstance of oversupply of urban labor. The discussion will be developed in terms of 1) industrialization; 2) employ
ment and underemployment; 3) the identification of the so-called
marginal population groups and 4) inequalities in the distribution of
income.
Industrialization and the Demand for Labor in Latin America
The overall Latin American rate of industrial growth in the 1960s
amounted to 6.4 percent per year, ranging from a high of 11.5 percent
(Panama) to a low of 0.9 percent (Uruguay). Mexico, Peru, and a
number of Central American countries figure above the regional average;
Brazil, 'Bolivia and Chile are close to the regional average; and
eight countries out of 19 accounted for are below it (71 p. 38).
Despite the relatively high average industrial growth, demand for
manpower by the manufacturing sector is lagging behind output. This
is illustrated in Figure 7, where it can be seen that the urban male
population in the 15-65 age bracket is increasing faster than wage and
salary employment in the Latin American countries accounted for. It
can also be noted that (as a consequence of rapid population growth)
the employment situation in the modern (secondary and tertiary) sector
is deteriorating. The gap between the urban economically act.ivy,:
population and the number of wage and salary jobs held was smaller
20 to 30 years ago than it is now. The fact that urban manpower
is generally growing faster than modern sector employment is further
illustrated in a 1967 study by the Peruvian Ministry of Labour, which
.he services sector comprises principally energy supply, transpor
tation and communication, as. well as commerce and finance, public
administration and personal services. Services are assumed to
contain all the'*imanpower not in agriculture, mining, construction,
or manufacturing., Thus, unemployed labor is also counted there.

FIGURE 7. MALE URBAN ECONOMICALLY ACTIVE POPULATION,
WAGE AND SALARY EMPLOYMENT, SELECTED
LATIN AMERICAN COUNTRIES*
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estimated that., in Peru 55 workers will be entering the labor force
between 1965 and 1975 for every ten jobs available (quoted from

p. 868).
Labor-Seving Production Technology
Between the late 18th century and the second World War when the
European countries went through the process of industrialization,
providing manufacturing jobs to the growing urban masses was possible,
not only because their population growth rates were half or less than
those prevailing in today's Latin America (§_ p. 122), and because
55 million citizens emigrated to the ne.r world and the colonies
between 1750 and 1939 (2_%p. 19), but also because they capitalized
on manpower, the relatively more abundant production factor. The
only technology available to the young industries was labor-intensive.
Agricultural employment declined bcth in absolute and relative num
bers (in Latin America today it is still increasing in absolute
terms) while industrial employment rose rapidly and manpower absorp
tion of services was slow. As manufacturing expanded, capital became
more readily available and labor became relatively scarce. Innova
tions were made, and capital was gradually substituted for labor.
In contrast, the manufacturing sector in the urban economies of
today's Latin America employs technologies devised in advanced
countries. Artisan-type industry (i.e., small firms using, almost
by definitlon, labor-intensive techniques) has been rapidly declining
in importance since the 1920s. It is being replaced by factory
type industry, or larger firms able to innovate and employ capital
intensive methods. Few efforts have been made to develop production
technologies suited for the Latin American situation of an unlimited
labor supply. This industrial circumstance has a profound impact on
the social and economic ccndition of many urban citizens. It there
fore seems worthwhile to note some of the reasons for the premature
adoption of labor-saving, capital-intensive technologies.
One important reason leading Latin American entrepreneurs to
underutilize their prime production resource appears to be the
"industrial image" of the advanced countries. Hans W. Singer argues
this point in the following way (a_ p. 59):
In many respects the technology of a hundred years ago
would be desirable for them (i.e., the developing coun
tries), and would make their economic development easier.
But that technology no longer exists. It has been
scrapped, and rightly scrapped, in the industrialized
countries--and the technology of the industrialized
countries is the only existing technology.
Other reasons for the premature adoption of capital-intensive
equipment include the higher prestige associated with the use of
modern technology, the greater familiarity of technicians (frequently
foreign-trained) with up-to-date machines, and the apparently not
uncommon "menos obreros, menos problemas" (fewer workers, fewer prob
lems) attitude of entrepreneurs (2., p. 48). An economic reason is the
greater productivity of capital-intensive equipment, compared to
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technologies designed to produce by means of large numbers of unskilled
labor. Herve arid Baer put forth the argument that the effective supply
of labor in less developed countries is smaller than the absolute
supply of labor, since unskilled labor has to be combined with a
certain amount of skilled labor and capital to be productive. The
supply of skilled labor is inelastic, at least in the short run,
and it is more productive to add relatively more capital inputs to
the fixed supply of skilled labor, rather than more unskilled labor

(5,, p. 100).
Thus, the choice for early adoption of capital-intensive methods
is made on a number of grounds, including psychological, cultural,
and economic ones. Whatever the reasons for substituting capital
for labor, the fact of doing so implicitly reveals a preference on
the part of the manufacturing industries for fast economic growth
at the expense of greater economic equality.
Demand Constraints to Industrialization
It can be argued that there is a rate of industrial growth at
which all labor would be absorbed despite relatively capital
intensive production methods. But such a rate of expansion cannot be
reached in Latin America, because of the small domestic market
for consumer and capital goods. Slack demand is a consequence of
the low purchasing power of large parts of the urban population and
the existence of vast rural areas completely outside the monetary
economy. This is in contrast to the economic situation in advanced
countries where mass production caused a sharp rise in per capita
disposable incomes over the past three decades, and incorporated the
working class into the society of mass consumption.
A second handicap, closely linked to the first one (a low level
of demand), is a shortage of risk-taking entrepreneurs. This reduces
the number of firms doing business and precludes competition--an
important precondition to bringing down marketing margins and prices
tothe consumer and to inducing efficient production. Third, and
unlike the situation in the mercantilistic European countries of the
colonial period, there are no export markets for today's Latin
American manufacturing industries. Advanced countries recognize that
they can maintain their high level of national incame only by expand
ing their own output and therefore they impose trade barriers on
imports of manufactured goods.
EploMent Concentration in Services
The low labor absorption capacity of the manufacturing industries
forces large portions of the economically active manpower to concen
trate in the services sector or to go unemployed. In 1965, 32 percent
of the nonagricultural labor force were engaged in industrial activi
ties (i.e., manufacturing construction, mining), while 68 percent
were found in services (54 p. 28). The 1970 Economic Survey of
Latin America carried out by the Economic Commission for Latin
America (ECLA) estimated that during the 1960s 98 percent of the
manpower released by the agricultural sector was absorbed by services.
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Moreover, industrial employment actually decreased. iwn ight countries
out of,the 18 surveyed. This was; Iparticularly the dase in the countries

-ofthe so-called Southern Cone (Uruguay, Argentina,. Chile),..but also
in Ecuador, Colombia, and a number of Central American republics.
Venezuela and Panama were the only two nations where less than
virtually all the; manpower released by agriculture was absorbed by
ihe tertiary sector (yl p. 46)

Figure 8 presents the distribution of the increment in the
Latin American labor force over the various economic sectors. The
share of the labor force increment absorbed by services.increased
considerably during the 1960s, both in absolute and relative terms,
while the -portion taken by the manufacturing Sector declined. In
a situation of exploding cities, services expand readily because of
-the need for urban amenities. :The more the cities grow, the more
scope there is for employment in transportation, public administration,
energy supply, and commerce. The bulk of the service labor force,
however, is not employed in these vital activities, but is found in
domestic services, petty retailing, shoe Shining, and almost any
other type of self-appointed casual work. High employment figures
in the tertiary sector do not. imply high productivity. Indeed,
the material value ofthe product of the services sector is lower
than that of agriculture and industry. The decrease in the number
of the economically active .population engaged in direct production
causes the value of total output to decline. In view of the need for
concentration of employment in industry, the excess of manpower in
the services sector must be regarded as a waste of human resources
and a significant opportunity cost to the developing economies.
The Employment Crisis
Widespread unemployment and underemployment are the consequence
of the excess of labor supply-over demand in the Latin American urban
labor market. R4tes of unemployment approximate ten percent of the*
'economically active population, as can be seen from the figures for
four major metropolitan areas displayed in Table 2.
The number of unemployed (i.e., the fraction of the economically
active -population seeking jobs) in a particular labor market 'canbe
taken to represent the magnitude of the gap between supply and demand
of labor at the prevailing wage rate. The probability of unemploy
ment is highest among certain population groups, rather than being
evenly distributed among the labor force. Urban unemployment is
estimated to be three to four times higher than rural unemployment
(§7, P. 57). Among members of the urban labor force, the young and
inexperienced are most seriously affected by joblessness. In Buenos
Aii1es in 1965 unemployment was found to be 6.3 percent among 14-29
year olds, and 4.2 percent among older age groups (§_, p. 47). In
Lima (1972) unemployment was estimated at 16 percent and 11 percent
respectively for the age groups 10-19 and 20-29, and 5.6 percent for
older members of the labor force (4_%Table 9A). It has been found
in a number of surveys in different countries that the less educated
In 'fact, the
ar .more likely to be employed than the more educated.
p. 51).
illiterate often show the least incidence of unemployment' '(§_
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Figure 8. LATIN AMERICA: DISTRIBUTION OF ADDITIONS TO
LABOR FORCE, 1950-60 AND 1960-69, BY TYPE OF ECONOMIC ACTIVITY*
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TABLE 2.

URBAN UN3YPLMET IN LATIN AMERICA*
Unemployment
(percent of Economically

City
Buenos Aires
Santiago
Bogota
Lima

Year

Active Population)

1968
1970
1968
1972

5.o
8.3
11.6
8.8

Problem in Less
1968 data from Turnham, David, The Eployment
from Zammit,
Developed Countries (Paris, 1971), P. k6; Santiago data
1973),
Sussex,
and
Ann, ed., The Chilean Road to Socialism (Austin
y
Estadistica
de
Nacional
p. 330; Lima data from Peru, Oficina Area Metro olitana de Lima Censos, Censo Nacional de Poblacion,
1.

*

Callao

esultados

Deinivos (Lima, 1973), P.

to imply anything about the
However, this finding should not be taken
on by unskilled manpower.
income:generating quality of the jobs taken the more educated young
is that
The explanation advanced by Turnham
to spend looking for a job while
tend
they
people are, the more time
anticipation of future gains.
being supported by their families in
gap between aspirations
The same author also mentions the frequent
finding of a job. In
the
and availabilities as a factor retarding
60 percent of first time
a 1966 survey in Bogota, it was found that
jobs, and only 20 percent
job seekers were looking for white-collar
for industrial blue-collar work (6_D p. 54).
sometimes referred
One form of unemployment in Latin America,
is reflected in the low
to as hidden, or disguised unemployment,
ratio of economically active
rate of labor participation, i.e., the
14 and 65 years old. Without
population to total population between
areas, Beller estimates the
differentiating between urban and rural
labor force to amount to
participation rate of the Latin American
The same figure is 40 percent in
30 percent of total population.
particularly reflects the
the advanced countries (L p. 4). This
national production pro
low participation of women in the recorded
cess.

Underemployment
about one-tenth of
The incidence of unemployment amounting to
brunt of the Latin
the available manpower is not, however, theproblem is that as many as
American urban employment crisis. The key
population, statistically
30 to 40 percent of the economically active
defined as employed, are inadequately employed, or underemployed.
their physical
Underemployment occurs where people work below
productivity
actual
where
or intellectual capacity, and consequently,
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pero worker is less than potential productivity. In theory, it can
be Judged by such yardsticks as productivity, income, and time
spent working. In practice these parameters are difficult to
quantify because it is frequently impossible to measure the income
(or product) attributable to each individual's effort. There is
only limited quantitative evidence to assess the exact extent of
underemployment in Latin America's cities. But the phenomenon is
indirectly documented by the large fraction of the labor force in
the services sector (Figure 8). The thousands of petty street
vendors, shoe shiners, casual messengers and luggage carriers cannot
escape the eye of a visitor to Latin American cities. The heavily
skewed income distributions also constitute a proof of the contention
of thriving underemployment, since low and often insufficient incomes
are the most serious implication of underemployment at the micro level.
In 1967 the Center for Social Research by Sampling (CISM) of the
Peruvian Ministry of Labour carried out an employment study in the
Greater Lima area. Underemployment was judged by two criteria: a)
the minimum ihcome level which, in 1967, was defined at 1200 soles
per month (roughly U.S. $31) and, b) the number of hours worked com
pared to the number of hours people desired to work. On the basis
of these criteria, the total working population was diVided into six
groups, three adequtle.y and three inadequately employed (Table 3).
It was found that 29.8 percent of the total labor force in the Peru
vian capital were inadequately employed, with 19.5 percent under
employed on the basis of the minimum income criterion. Beller cites
a more recent survey by the same study agency in Lima (1969) where
unemployment was found to have increased to 5.2 percent, and under
employment was up from 25.6 percent to 27 percent. Moreover, the
report noted that if the 1969 minimum monthly wage of 1500 soles
(about U.S. $39), used to determine the 1969 level of underemploy
ment, had been increased in true proportion to the increase in
the cost of living during the preceding two years, the rate of under
employment would have been found to be not 27 percent, but 34 percent
of the total labor force (., p. 6).
It must be concluded that, in Latin American urban areas, 40 to
50 percent of the economically active population and their families
are affected by the employment crisis. For a study on food con
sumption in urban centers, this finding has important implications,
because employment is strongly linked to the level of food intake.
The social groups suffering from inadequate nutrition are likely to
be the ones affected by inadequate employment.
The Victims of the Employment Crisis
Socioeconomic research efforts have often associated inadequate
employment and its poverty implications in Third World cities with
the population of rural migrants and squatters. The following
passage by Ward is not unrepresentative of some of the literature
(quoted from 41. p. 6; see also 25; 74):
All over the world, often long in advance of effec
tive industrialization, the unskilled poor are streaming
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TABLE 3. METROPOLITAN LIMA: ECONOMICALLY ACTIVE
POPULATION, BY EARNINGS AND WEEKLY HOURS, 1967*

Percent
Total Economically Active Population
Total Fully Employed
a) Income above 1,200 soles per month,
works more than 35 hours per week
b)

100.0
70.2

64.7

Income above 1,200 soles per month,

works less than 35 hours per week

3.3

c) Income below 1,200 soles per month,
works less than 35 hours per week,
does not want more work

Total Underemployed

2.2

25.6

a) Income above 1,200 soles per month,
works less than 35 hours per week,

wants more work

3.6

b) Income below 1,200 soles per month,

works more than 35 hours per week

19.5

c) Income below 1,200 soles per month,
works less than 35 hours per week,
wants more work
Total Unemployed

2.5
4.2

From Thorbecke, E., and E. Stoutjesdijk, Employment and Output (Paris,

1971), p. 43.
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TABLE 4. LIMA AND SANTIAGO:' TIME REQUIRED FOR MIGRANTS TO
FIND FIRST JOB IN CITY*

Percent
of Sample

City

Sample

Time Required
to Find Work

Lima

237 Job-motivated
male migrants

3 months
12 months

75
98

157 Job-motivated
female migrants

3 months
12 months

85

.310 Job-motivated
migrants arriving
within previous

less than
one week
1 month

40

decade roughly 40
percent white-coflar

6 months

80

276 family heads ok
wives in a callampa

less: t1jan
one week

47

settlement; 85 percent
manual laborers or
self-employed artisans

3 months

91

Santiag6

96

63

,

Sources:

Lima: Peru, Direccion Nacional de Estadistica y Censos,
Encuesta de Inmigracion a Lima Metropolitana (Lima, 1968)
p. 43; Santiago: Nelson, Joan, Migrants, Urban Poverty, and
instability in Developing Nations (Harvard University Center
for International Affairs, 1969), p. 15.
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available, so that comparison with the Santiago data is possible
only to a limited extent. It appears that women take less time to
find employment, which might be explained by the fact that many of
them work in domestic services, a job category with relatively easy
entry. The very short lapse of time required by migrants to Santiago
to become employed suggests that mar migrants have jobs lined up
before they arrive at the city. In the Lima sample this was the
case for 6.8 percent of the men and 9.9 percent of the women (45 p. 41).
A theory regarding the decision to migrate for strictly Job
seeking migrants has been offered by Todaro (64; 65). According to
this theory, migrants are assumed to travel because of higher average
wages in the city compared to the countryside. The existence of many
urban jobless, Todaro argues, affects a migrant's probability to find
employment, and he is aware of this situation. Hence, the decision
to migrate is made on the basis of the expected rural-urban income
differential, or the income differential adjusted for the probability
of finding an urban job. The probability of finding urban employ
ment is given by Todaro as the ratio of the number of job seekers to
the number of available jobs. This probability factor plays an impor
tant role as the income differential variable in regulating the flow
of rural-urban migration. If the probability of finding employment
is very low, migrants would presumably choose to stay on their farms.
The employment situation of recent migrants in Latin American
urban centers may be conceptualized by the Todaro model. The lower
unemployment figures of migrants compared to economically active
urbanites suggest that there exist urban jobs to be filled, and thus,
many of the more versatile and younger rural people choose to abandon
the countryside. It can be argued that, at least with respect to
the less productive Jobs in the services sector, urbanization induces
what might be called an employment multiplier in that the more the
cities expand (i.e., as more migrants arrive), the more jobs become
available in urban infrastructure.
Squatters
In his analysis of employment, income, and growth of the squatter
settlements surrounding the Peruvian capital, Lewis concluded that it
is erroneous to assume that a majority of the inhabitants of the squatter
settlements are 'barely eking out an existence by finding odd jobs in
the city" (31 p. 333). Such writers as Mangin, Turner, and others
(M; 4; 6;6-36) have repeatedly shown that Latin American squatter
settlements are not to be regarded as urban slums, despite their
deceptive surface appearance which tends to suggest dire poverty to
the inexperienced observer. Rather, they represent the self-styled
reaction of the migrant population to the tremendous housing problem
in urban areas, and as such, have to be viewed as positive elements
in the process of urbanization. The various researchers make a clear
distinction between inner-city slums (callejones, tugurios) and peripheral
squatter settlements. The former, it is generally acknowledged, have
no future. They are miserable dwellings on side roads and in back
yards where the poorest live an insecure existence.never knowing when
they will have to move because of city construction works. They are

.also the cheapest available accomodation near centers of casual

employment, and thus, often serve as "transit" camps to migrants
on the way to the squatter settlements (66 p. 152). But consider
ably fewer people live in cailejones than in peripheral squatter
settlements (in Peru called Pueblos Jovenes or Young Towns). At
least 25 percent of the population of Lima is accomodated in Pueblos
Jovenes. Life in the squatter settlements is considered an improve
ment over most migrants' former condition in the inner-city slums or
the rural villages. Considerable architectural change takes place in
the Pueblos Jovenes over the years. As soon as families can afford
it, they replace their primitive shacks by solid houses of brick and
cement. Sooner or later the municipal authorities will authorize
.installation of such amenities as electric power, water, and sewers.
The aspiration of squatter settlers is not to move into more established

residential areas, but to stay and improve living conditions in their
particular barrio.
Lewis, in the work previously cited, finds that the majority of
the labor force in the Pueblos Jovenes is employed in working class
occupations in 'themanufacturing, construction and transportation
sect6rs with incomes very similar to those of wage earners in the
metropolitan area as a whole. The proportion of the barrio popula
tion he found to be employed in the less productive trade and services
jobs "was no more than a percentage point or two above the metropolitan
average" (31 p. 333).
Urban poverty should not automatically be associated with the
population of recent migrants and squatters. An attempt to identify
the ufban by-passed must examine the total lower class population with
respect to a common variable, family income. This can be done by
studying overall regional income distributions.
Income Distribution Patterns in Latin American
Urban Centers: The Case of Lima
Income distribution in Latin America is known to be considerably
more unequal than in the advanced Western European and North American
countries. A large part of total national income is concentrated .in
the hands of a few economically privileged groups, while the masses
share a small fraction of the income. In a recent article in the
International Labour Review, Paukert compares historical data for a
number of countries on income distribution. He finds that the higher
the level of economic development, the more income distribution tends
toward equality (42). In most of the countries the author studied,
"the share of the top 5 per cent group in income before taxes was
20 per cent or less in the post-Second World War years, compared with
about 30 per cent (in some countries above and in others a bit below)
in the 1920s or'the 1930s..." (1_.2 p. 102). Table 5 confirms this
trend in an internatimal comparison of two regions at different
levels of economic development (a procedure similar in effect to a
comparison of time series data for the same country). While far,from
equal, the income distribution of the United States is revealed to be
substantially less skewed in favor of the highest income arouls than
it is in Latin America.
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TABLE 5. INTERNATIONAL COMPARISON OF INCOME DISTRIBUTION
PATTERNS: LATIN AMERICA AND THE UNITED STATES*

Percent of Total Income Received
Latin America
United States

Income Group
Lowest 20 percent
30 percent belo.w the median
30 percent above the median
15 percent below the top 5 percent
Top 5 percent

3.1
10.3
24.1
29.2
33.4

4.6
18.8
31.1
25.5
20.0

* Source:

United Nations, Econ. Comm. for Latin America, Income
Distribution in Latin America (New York, 1971), p. 36.

The distribution of income in greater Lima is evaluated h&6r4bu the
basis of data collected by the 1971-72 Peruvian National Food Con
sumption Survey (ENCA). Detailed reference will be made to this
survey in section V.
The geometric technique most widely used to illustrate distri
bution of total income among the population of a defined geographic
area is the Lorenz Curve. This diagram plots cumulative percentage
of people, ranked from the poorest up, on the horizontal axis, and the
cumulative percentage of total income they receive on the vertical
axis. A 45 degree line drawn into the diagram from the origin is
called the line of perfect equality. The distance between this 45
degree line and the Lorenz curve is the measure of the inequality in
the distribution. Based on the usable observations from the ENCA
survey, Figure 9 shows the distribution of income in the greater
Lima area.
A mathematical counterpart to this graphic device is the Gini
or concentration coefficient, measuring the deviation of the Lorenz
curve from absolute equality. It is calculated as the ratio of the
Area ZZ, in Figure 9, to the total area under the 45 degree line,
OAB. In the event of perfect inccme equality, the concentration
coefficient equals zero. It is equal to 1.0 in the case of perfect
inequality. The concentration coefficient can be obtained by the
formula (M_,pp. 162-163)
k

G = 1
where

ri is the
is the
income
k is the

( rri + q 1 ))/l4

percentage of families within income class i,
percentage of total income Bhared by the ith
class, and
number of income classes.
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The rini coefficient for the greater Lima area, as calculated
from ENCA data, amounts to 0.703. Figure 9 shows that the highest
degree of concentration of income is found in the top income group.
The richest decile in Lima holds 30 percent of total incane. Conversely,
the greatest inequality is suffered by the lowest income group in
the sense that there, the difference between the proportional share
and the actual share of income is greatest. The poorest decile in
Lima disposes of four percent of total income.
The overall average household income in Lima amounted to 117,659
soles in 1971-72 (U.S. $2,711, at an exchange rate of 43.4 soles per
dollar). But the average income at the level of five different income
groups varied between 39,716 soles and 295,595 soles. Seventy-three
percent of the population had incomes below the regional average,
and the mean income of the lowest income group (containing 22 percent
of families surveyed) amounted to a mere 33 percent of the regional
average. The impact of these income disparities on food consumption
and nutrition is analyzed next.

V.

THE EFFECT OF INCOME ON FOOD HABITS IN LIMA

Concern for the food and nutrition situation in Latin American
cities (and in all low-income urban areas, for that matter) originates
from the high incidence of unemployment and underemployment and the
ensuing existence of large segments of the urban population with
For if it can be
incomes substantially below the regional average.
assumed that in urban areas the bulk of the food consumed by a family
is purchased, rather than homegrown, the ramifications of the income
problem become most significant.
Based on the Peruvian National Food Consumption Survey, this
section analyzes food habits in the city of Lima. The Encuesta
Nacional de Consumo de Alimentos (in Peru usually referred to by its
acronym, ENCA) was carried out during 1971-72 throughout the country.
Roughly 1,500 observations were collected in the metropolitan area
of Creater Lima. During the summer of 1973 the present author col
laborated with the ENCA staff in the analysis of part of the field
data. His objective at ENCA's ceitral offices in Lima was to carry
out a study on food consumption patterns in the Greater Lima area.
The present section is based on this work. It will be divided into
six parts: An account of the importance, objectives, and organiza
tion of the survey will be followed by an explanation of the design
of the sample, and a description of the fieldwork and the question
naire. Subsequently, the mechanics of the analysis will be discussed,
and the findings regarding food purchasing patterns in the Peruvian
capital will be presented. A discussion of the findings will con
clude section V.
The Peruvian National Food Consumption Survey
The Encuesta Nacional de Consumo de Alimentos was initiated by
Government of the Armed Forces in early 1970 with
Revolutionary
the
the objective of forming a data bank on socioeconomic cLiaracteristics
of the Peruvian population, to be used as a basis for policy decisions.
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Specifically, ENCA was designed to collect information on the current
status of income distribution, food consumption patterns and nutrition,
level of employment, and education. ENCA is an organization within
the Ministry of Agriculture, but dependent on the interests of a series
of other public institutions, specifically the Ministry of Economy
and Finance, the Ministry of Health, the National Bureau of Census,
and the National Planning Institute.
Information about food consumption at the family level and its
relation to income are considered to be a logical basis for planning
for self-sufficiency in agricultural production. The quantification
of nutritional standards in the different regions of the country and
the identification of vulnerable groups can be used for action in
nutritional planning. Information about total expenditures of house
holds, allocation of income, and data on the level of employment are
being sought as a basis for investment planning and foreign trade
adjustment.
The ENCA data are based on a sample of 8,000 observations cover
ing the whole country. It is difficult and extremely costly to con
duct a national survey in a country like Peru, where a significant
fraction of the population participates only marginally in the market
economy and where transportation is hampered by a mountainous topography.
But substantial and successful efforts were made, for the first time
in the history of Peruvian socioeconomic investigation, to obtain a
representative sample of the total population. The mass of data
collected by the survey is currently being processed at the central
offices in Lima.
The Design of the SampleY6
The sample of the Peruvian National Food Consumption Survey was
designed to allow inference at the regional level. To this end, the
country was first divided into nine major regions (Table 6). It was
assumed that a national sampling fraction of three families out of
every thousand would yield a sufficiently large sample for reliable
and representative inferences. This ratio was based on suggestions
by FAO, which has advised on consumption surveys with this sampling
fraction in a number of countries.
Estimating the Peruvian popula
tion for 1970 at 13,613,510 and assuming an average of 5.6 persons
per family, a sample of three out of a thousand has a size equal to
7,293.7/ This was rounded to a final size of 8,000 observations.

6/ The following discussion is based on unpublished ENCA working
documents as well as personal communications with Mr. R. Grados,
Executive Director of ENCA.

1/

The 1970 population figure is taken from unpublished population
projections by the Oficina Nacional de Estadistica y Censos (ONEC).
The average number of persons per household has:been calculated by
ONEC on the basis of..the 1961 population census.
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TABLE 6.

GEOGRAPHIC DISTRIBUTION OF ENCA SAMPLE OBSERVATIONS*

Sampling
Fraction

Estimated
Population

8,000

1/311

13,932,800

889

1/380

1,891,792

1,010

1/380

2,149,280

607

1/198

673,041

Central Sierra

1,009

1/380

2,147,152

Southern Coast

700

1/144

564,480

1,089

1/380

2,317,392

Selva Alta

650

1/186

677,040

Sleva Baja

600

1/157

527,520

1,446

1/380

3,077,088

RegionReinHouseholds
All Peru
Northern Coast
Northern Sierra
Central Coast

Southern Sierra

Greater Lima

Number of

Based on unpublished data from ENCA.
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For all!the regions, except the metropolitan area of Greater Lima,
made
a three-stage systematic sample was designed and selection was
with probability proportional to the population size of the sampling
units. Primary sampling units (PSUs) were defined on the basis of
the 1961
the political districts that had served as census units for
national population census. It was expected that, on the average,
26 families were sampled per PSU. The PSUs were stratified in the
fol lowing miner:
PSU I

:

urban areas with a population equal to or more than
50,000 in 1961

PSU II

:

towns and villages with from 2,000 to 50,000 inhabi
tants

PSU III

:

sparsely settled areas left after enumerating types
I and II.

It was decided to consider types I and II as "urban" PSUs, whereas
type III was said to be "rural".
After systematic selection of the PSUs, secondary sampling units
(SSUs) were defined as conglomerates of housing units. In PSUs of
types I and II, this was taken to mean city blocks, in type III it
meant segments of between 80 and 200 housing units. Since for PSUs
and SSUs the probability of being selected was proportional to the
number of inhabitants living in each PSU, the sample can be said to
be self-weighted.
Tertiary sampling units (TSUs), selected housing units, were
chosen from the SSUs systematically with constant probability.
The total number of TSUs was divided among the enumerators in such
a way that each enumerator surveyed eighty adjacent TSUs at a rate
of forty "weeks' of nine days 8/ working in two units of observation
at a time.
Table 7 compares the TSU population and its sample character
istics by type of PSU and geographic region. To some extent, it
permits measurement of how the country's population is stratified
into urban and rural groups. It follows from the table that, for
instance, in the area of the Northern Sierra, 91.5 percent of the
population (more exactly: 91.5 percent of the housing units or TSUs)
are found in strictly rural areas. The total figures show that, not
counting Lima, 13.3 percent of the Peruvian population live in
cities with more than 50,000 inhabitants, 17.4 percent live in urban
agglomerations with between 2,000 and 50,000 inhabitants and 69.1
percent satisfy the definition of "rural'.

8_/ Each enumerator spent 40 sequences of seven days interviewing
and two days travelling, completing the questionnaires and
resting; 40 x 9 = 360 days.

TABLE 7.

Region

ENCA:

DISTRIBUTION OF TSU POPULATION AND SAMPLE,

AX) TYPE OF PSU*

BY REGION-

Population
Total

PSU I

PSU II

Sample
PSU III

Total

PSU I

PSU II

PSU III

(percent)

TOTAL

100.0

13.3

17.4

69.1

100.0

15.2

18.9

65.8

Northern Coast'

100.0

29.4

37.3

33.2

100.0

33.1

30.6

36.1

Northern Sierra

100.0

-

8.4

91.5

100.0

-

Central Coast

100.0

6.6

42.0

51.2

100.0

Central Sierra

100.0

4.6

17.7

77.6

Southern Coast

100.0

34.5

19.5

Southern Sierra

100.0

17.5

Selva Alta

100.0

4.2

7.5

92.4

5.7

53.8

W0.3

100.0

4.5

17.0

78.4

45.8

100.0

36.7

21.0

42.2

6.6

75.7

100.0

19.0

9.8

71.1

17.8

77.8

100.0

1.3

20.9

77.7

Selva Baja
100.0
24.2
7.4
68.2
100.0
22.6
6.0
71.2
SLagnat, L., and D. Curonisy, ENCA: Analisis del Comportmiento de la Muestra de Viviendas en el Terreno,
(Limlk, July 1973).

adjusted.

Metropolitan Lima excluded because of different sample design.
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We can also see that the sample covers the TSU population rather
closely. With the exception of three cases, the sample representa
tion is within three percent or less of the population values. The
figures for the Northern Coast (PSUs I and II), the Central Coast
(PSUs II and III), and the Selva Alta (PSU I), however, show consid
erable deviations from the population figures. This incidence must
be attributed to discrepancies between office work in Lima and field
work in the provinces and should not be interpreted as questionable
sample representation of the population under study. The population
distribution of TSUs was first developed in 1970 in the Lima head
quarters, based on the 1961 census. The field enumeration of the
sample TSUs took place in 1971 and adjusted the theoretical sample
figures to the actual situation. Thus, the left-hand side of Table 7
shows office estimates of TSU population, whereas the right-hand
side represents the results of sample field enumeration. To be sure,
no statistical evidence has been found to suggest that the propor
tion of TSUs by types of PSU in the sample is significantly different
from the proportion in the population.
In the case of metropolitan Lima a two-stage systematic sampling
design was employed. The natural city blocks were referred to as
PSUs; individual housing units were said to be the SSUs. From a
total of roughly 20,000 PSUs, 360 were selected, covering the geo
graphic area of metropolitan Lima in proportion to its population
density. A total number of 1,488 observations was taken from these.
The fraction of families that refused to cooperate with the
survey was highest in Lima. It totaled 32 percent (368) of all SSUs
to be sampled. But 95 percent of these (349) were replaced and,
therefore, the sample can be regarded as complete, with one note of
caution: the replaced observations may not have the same socioeco
nomic conditions as the ones originally chosen. However, since the
selection of SSUs was systematic, the enumerator took the next housing
unit on his list and due to proximity to the original unit, it is
reasonable to assume that in most cases the differences were not too
striking.
Field Work and Questionnaire
ENCA carried out the field work during a twelve-month period,
from August 1971 to August 1972. The units of observation were
households, defined as groups of people who share a dwelling and
who pool their earnings to provide themselves with food and other
necessities of life. Each household was subjected to seven days of
observation. One hundred and five enumerators were assigned families
whom they visited twice a day, taking information on household char
acteristics.
The questionnaire used to this end merits attention since it
was the major tool for the data collection.2/ The special character

2/

To economize space the questionnaire is not appended to this
version of the study. Requests for copies are welcome and should
be addressed to International Agriculture, 17 Roberts Hall,
Cornell University, Ithaca, N.Y. 14853.
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a
relevant variables. A particular consumption pattern found in
being
by
studied
closely
more
giyenincome group frequently must be
compared against variables other than income. This usually allows
a finer differentiation of first findings on the basis of income.
Important aspects which must be used to explore the dependency
relationships of consumption include employment status- of the family
achieve
head, number of people employed per household, educational
Regression
ments, geographic location, racial and cultural background.
and correlation analysis can be used to determine the degree of
dependency of food consumption on given variables.
Survey data should be checked for consistency before major
analytical programs are devised. There are a number of possible con
sistency checks in the case of a food consumption survey. They
include the controlof compatibility between price and quantity data,
the reasonableness of daily per capita caloric intake, and the con
trol as to whether Engel's law is borne out.i_/
Since food consumption copmonly is not only measured in physical
quantities, but also in terms of nutrients, it is necessary to adopt
conversion factors for all the food items under consideration.
A number of delays associated with the recording of the Lima
survey data on magnetic tapes as well '.s with a series' 6f consis
tency checks retarded the running of analytical programs, and the
available time period proved to be intufficient to carry out an ex
haustive analysis of the Lima data. ',Income was the only variable
whose impact on food purchasing patternhs could be studied. While
the tapes underwent a lengthy item-by-item consistency checking pro
cedure, time was 'spent studying, the methodology of the survey and

visiting some of the.districts and individual BSUs that had been
sampled. The roughly 1,500 sample observations were stratified into
five income groups in the following manner:
Income

SolesaPer

Number of

Relative

Cumulative

Group

Capita Per Year

Observations

Frequency
(percent)

Frequency
(percent)

7, 999
14,999

325

?1.*8

21.8

425

28'6

50.4

15,000 - 24,999
25,000 - 34,999
35,000+

337
157
244

22.6
10.6
16.4

73.0
83.6

I

II
III
IV
V

0 -

8,000

-

100.0

.11488

a/ U.S. $1 = 4338 Peruvian isoles, in 1973.

10/

Engel's law states that the percent of income spent on food
declines as income rises. The principle is named after the
Prussian economist, Ernst Engel (1821-1896) who was one of the
first persons to study systematically the relationship between
the quantity of a gobd demanded and income.
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It was necessary.'to organize the more than 1,500 food items that had
been recorded from thequestionnaires, and to prepare a food compo
sition table ._/

Criteria used in grouping the food commodities were a) to com

pletely cover all Peruvian foods and b) to be as brief as possible
in order to allow meaningful tables. The eleven food groups adopted
are the ones that will appear in most tables throughout the next
section and will therefore not be listed here. It was decided which
commodities should appear individually in each food group and which
ones were of little enough importance to be listed under a heading
"others". A recurring problem was that within each of the eleveh
food groups identical foods were discovered under different names,
reflecting regional differences in denomination or slightly differing
repetition.
ways of preparation. These were grouped together to avoid
by
In order to express physical quantities of food purchased
conadopt
to
necessary
was
it
nutritionally meaningful denominators
of
Institute
Peruvian
The
version factors for nutrient equivalents.
(46).
country
the
for
Nutrition has published a food composition table
number of
As was to be expected, however, ENCA recorded a much larger
to
necessary
was
It
food items than that covered by the table.
of
number
considerable
a
search elsewhere for nutritional values of
comfood
the
commodities, and several weeks were spent elaborating
literature
position table. Recourse was taken to the international
in the
A.2
on the subject (see sources to food composition Table
Nutrient
Appendix), which helped in some cases and did not in others.
foods; this was
values had to be "created, for a significant number of
its nutrient
done by considering each item carefully and approximating
all items in
content by assigning it average values calculated from
many
the respective group or family of products. For instance,
were
located,
be
could
analysis
fish species for which no biochemical
species
the
of
figures
nutrient
the
given average values calculated from
pro
similar
of
.values
the
for which data were available. Sometimes
several
ducts were imputed to unknow-m items, as in the case of
of
however,
vegetables and fruits. The items so determined are,
believed
is
It
minor quantitative importance in the consumer basket.
method of adopting
that the error introduced into the analysis by this
general conclu
conversion factors is so small as not to affect the
the ENCA Food
sions regarding nutrient consumption. A summary of
Composition Table appears in the Appendix as Table A.I.
of the edible
In the table, nutrients were defined for 100 grams
"as
commodities
the
portion of the produce. This meant converting
inter
of
basis
the
On
purchased" into their potentially usable part.
coefficients
sense,
national references (f 28) as well as common
defined as numbers
were
quantities
purchased
the
by which to multiply

to both the commodity grouping and the food compo
regard
/With
sition
table, FAO advisors to ENCA offered valued assistance.
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between zero and one. For instance, several of the references suggest
an edible portion of 88 percent for a fruit such as quince.. There
fore, the total quantity of quince purchased was multiplied by 0.88
and nutrients were calculated for the resulting product. Such coef
ficients are, of course, approximations and it is important to remember
that they vary between income groups. This should be kept in mind
when considering the ensuing tables in calorie terms.
When the nutrient values for all food items were punched and
ready for computer use, a summary program was run on the basis of
the information on food purchases (questionnaire Table 6), specify
ing soles spent per family, and quantities of individual food items
taken both in terms of kilograms and nutrients. The findings regard
ing.the food behavior of the population of Greater Lima that will be
presented in the following section are mainly based on this program.
It should be stressed that the figures shown refer to quantities of
food p2Echased, not consumed. The analysis is therefore partial and
will have to be completed with evidence from Table 7 on consumption.
However, it is the official belief of ENCA that in a highly urban
ized area such as metropolitan Lima, purchases are a close proxy for
consumption.L2/ The two terms are therefore used interchangeably in
the following sections.
The Food Purchasing Pattern in Greater Lima
The analysis of the ENCA data available at the time this study
was carried out can be considered in terms of two main aspects: the
variability in income spent on food, and the variability in quantity
of food purchased.
Income Variability
The proportion of income spent on food is subject to a high
degree of variation between income classes. Table 8 gives percent
values of annual family income spent on food over the five income
groups. It can be immediately observed that the absolute figures in
column two tend to increase as we move up the income bracket, while
the relative,figures in cclumn three decrease. The expected phenomenon
that the lower the income level of the consumption unit, the higher
the relative share of income spent on food is clearly confirmed. But
Figure 10, which shows the date from Table 8 graphically, presents an
interesting contrast to this: while family income levels vary widely,
absolute food expendituresare .almostConstant, at least after the first
income group.
The value of 78 percent of income
income group seems extremely high. It
a situation of low-income housing, for
charges (such as rent, services, etc.)

_/

spent on food by the first
is conceivable, however, in
example, where many other
are minimal compared to food

Personal communication with Mr. R. Grados.
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TABLE 8. ENCA: PERCENT OF ANNUAL FAM1ILY INCOME SPENT
ON FOOD BY INCOME GROUP, METROPOLITAN LIMA*

Income
Groups

3
Annual Family Income
Spent on Food

1
Average Annual
Family Income

2
Total Family Food
Expenditures Per Year

(soles)

(soles)

(percent)

I

35,500- /

27,863

78

II

71,300

34,o86

48

II

112,000

37,437

33

IV

153,000

35,469

23

V

292,400

39,197

13

Based on unpublished data from ENCA.
-/Ten observations with incomes below 2,000 soles are discarded as
unreliable.
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Figure 10. ENCA:

Average Annual
Family Income in
aiSoles PerYear

FAMILY INCOME AND FOOD EXPENDITURES,
METROPOLITAN LIMA*

Food Expenditures

300,000

200,000 

lO0,00-

FIl

III

IV V.

Avrag

(I-V)
INCOME GROUPS
Based on unpublished data from ENCA.
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expenditures. In view of the manifold types of expenditures that
strain the family budget in an urban environment, however, it seems
likely that debts must be incurred in order to spend 78 percent of
income on food. It would be interesting to run a distribution of
total expenditures and compare the percentage of this variable allo
cated to food with the values obtained by looking at income. Unfor
tunately, it was not possible to analyze total expenditure data for
Lima.
Table 8 reveals the sharpest difference in the values of columns
two and three between the lowest and the next following income group.
Between the two groups, the proportion of income allocated to food
falls by 30 percent, whereas, thereafter the decline is first by
about 14 percent and then in steady steps of 10 percent. The total
food expenditure figures (column two) differ by 2,000 or 3,000 soles
between the upper four income levels, but jump from 27,800 to 34,000
soles between the lowest and the next following income group. It
will be seen that this particular pattern is repeated throughout
the analysis, whether talking about money spent on food or kilos or
nutrients purchased. One explanation of this is the fact that at
the lowest income level saturation is not reached for any commodity
(except sugar), and the consumer's consumption potential in terms of
mere quantity is not fulfilled, whereas it is from the second income
group on. We could express this by stating that in the lowest income
group all types of food must be regarded as superior goods and their
consumption increases as income increases. On the other hand, in
higher income brackets, "food" cannot be regarded as a homogeneous
commodity. Instead, the consumer will differentiate between inferior
and superior foods (and any point between the two extremes). His
demand for the former will decrease and for the latter increase as
income goes up.
Figure 11, on food group preference, indicates percent values of
food expenditures allocated between eleven food groups. It appears
that the share of the relatively higher priced commodities such as
meat and dairy products increase as income increases, while the
starchy staples tend to decrease. Note that there are three com
modities whose relative share in the food budget is constant over the
income range: sugar, fish, fruit and vegetables. This pattern may
be explained by the particular nature of the Peruvian coastal food
economy. Sugar is usually available in generous quantities at rela
tively low prices and a saturation point seems to be already reached
in the lowest income group. Fish, paradoxically, is an unpopular
food in what was until recently the world's largest fish catching nation.
It is mainly for industrial use and export. Fruit and vegetables
are constant only if they are looked at in this aggregated fashion.
If they are considered separately, it is found that expenditure on
fruit increases relative to expenditure on vegetables with increas
ing income.
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Eigure 11'. ENCA: FAMILY FOOD EXPENDITURES BY FOOD GROUPS
AND INCOME CLASSES, METROPOLITAN LIMA*
(Percent)
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On the averagel- the following allocation of the total food
budget to the eleven commodity groups is found: Cereals: 18%,
Tubers and Roots: 5.4, Sugar: 2.7%, Pulses and Nuts: 3.1%, Fruits and
Vegetables: i4., Meat: 27.2% Fish: 4.6%, Dairy Products, including
eggs: 14.9%, Fats and Oils: 4., Condiments: 1%, Beverages: 4.4%.
Quantity Variability
As the consumer's income constraint is successively relaxed, his
expenditures on food increase, both because quantity of food purchased
increases and quality improves. Table 9 on quantities taken and
Table 10 on average prices clearly illustrate this. A look at the
behavior of starchy staples in Table 9 (cereals, tubers, pulses)
reveals an increase in quantity taken between the first and the second
income group and a steady decrease thereafter. On the other hand,
quantity purchased of more expensive foods such as meat, dairy pro
ducts, fruit and vegetables, as well as fats and oils, increases
9harply with rising income.
While it is not correct to judge quality of purchased food solely
as a function of price (since there are several other factors that
influence price, such as the interaction between supply and demand,
the origin of the purchase, etc.) it can be assumed that a compari
son of per unit prices does reflect the quality of the purchased foods.
Table 10 gives an account, by food group and income classes, of aver
age prices paid in Lima, as revealed by the ENCA survey. Average
prices generally increase from one income group to the next, thus
indicating higher quality and/or more processing and retailing ser
vices involved.
Figure 12 shows levels of calories purchased. The figures range
between 1697 and 2275 calories. In the lowest income group, a total
of 922 daily calories per capita, or 53 percent of daily calorie
purchases, is provided by starchy staples (cereals, tubers). This
represents only 29 percent of total food expenditures (Figure 11).
Starches are man's cheapest source of food energy. There is an incre
ase of more than 100 calories from this source between income groups
ore and two. However, this higher calorie figure for income group
two represents a smaller fraction of total calories (approximately
50 percent). It is at this second income level that the gradual shift
to relatively more costly sources of nutrients begins.

l3/

Average figures, in this chapter, are simple averages. It was
judged unnecessary to calculate weighted averages because of the
relatively similar population fraction in each income group. The
fact that the least represented income groups are the ones with
the highest expenditure and consumption pattern cancels out with
the lower expenditures and consumption of the stronger repre
sented income groups and makes the weighted average just one
percent higher than the simple average.
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TABLE 9.- ENCA: -QUANTITIES OF FOOD PURCHASED
BY INCOME GROUPS, METROPOLITAN LIMA
(Kg.

Per Capita Per Year)

Income Groups

Food Groups
I

II

III

IV

V

Cereals

84.9

95.6

95.4

91.6

90.0

Roots, Tubers

54.7

62.6

60.8

54.9

51.9

Sugar

19.7

21.8

20.7

23.6

20.4

Pulses, Nuts

12.3

14.0

13.3

14.9

11.1

Fruits, Vegetables

66.6

91.0

121.2

117.7

136.8

Meat

18.4

28.9

28.7

47.8

50.2

Fish

11.2

14.6

16.0

14.8

14.0

Dairy, Eggs

33T

50.9

76.3

90.2

115.1

Fats, Oils

7.8

9.6

10.1

9.2

10.2

Condiments

1.2

1.4

1.6

1.7

1.5

Drink

6.9

11.6

16.0

9.9

12.3

317.4

402.0

470.1

476.3

513.5

TOTAL

.

Based on unpublished data from ENCA.
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TABLE 10. ENCA: AVERAGE PRICES PAID FOR FOOD,
1971-1972, BY INCOM GROUP, MTROPOLITAN LIMA*
(Soles Per Kilo)

Food Groupsa

Income Groups

/

IV

V

11.00

11.48

17.07

5.29

5.85

5.81

5.97

6.60

6.89

7.79

8.16

10.77

24.79

25.90

27.49

28.66

29.06

7.37

7.56

8.53

8.91

10.16

Meat

43.99

45.61

49.82

52.81

58.80

Fish

17.93

17.72

22.81

25.61

38.07

Fats, Oils

24.08

28.78

24.77

26.50

27.27

Condiments

55.45

54.78

43.11

41.34

62.04

Drink

18.00 b/

19.52

21.54

23.04

33.52

I

II

10.17

12.28

Tubers, Roots

5.11

Sugar

Cereals

Pulses, Nuts
Fruits, Vegetables

III

*Based on unpublished data from
ENCA.
-/No

reliable information on dairy products and eggs available.

b-!Estimated.
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Figure 12. ENCA: PER CAPITA DAILY CALORIE PURCHASES,
BY FOOD GROUPS AMD INCOME GROUPS, METROPOLITAN LIMA*
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In the highest income group, about 41 percent of all calories
come from starchy staples. This corresponds to 20 percent of total
food expenditures (Figure ii). The average starchy staple ratio i_/
is estimated at 46 percent. This is a rather high figure, and, more
important, it is almost constant throughout the income range. The
reason for this seems to lie in regional dietary characteristics.
In the coastal areas of Peru, cereals constitute 80 percent of the
starchy staples. Among these, rice and bread again provide about
80 percent of all calories. This is not the case in all regions of
the country. In the Sierra and partly in the Selva, the share of
roots and tubers among starchy staples is known to be much higher.
On the Coast, rice consumption is almost constant throughout the
income range and amounts to as much as 315 calories per person per
day. The same is true for bread, the consumption of which tends to
increase as income increases. High consumption of bread may be
judged a general dietary feature of Latin societies. The 315 daily
calories taken from bread represent 38 percent of all the calories
from cereals and 15 percent of total calories.
Figure 12 reveals that the three most expensive sources of food
energy (meat, dairy products, fruit and vegetables) more than double
their calorie contribution over the income range. Calories from
sugar remain more or less constant at an average of 211, pulses and
nuts decrease in importance, while fish increases but slightly. The
values indicated for beverages are the summarized values from the
survey schedules, but the low number of calories from this source
suggests that it is underreported. Underreporting of beverages, and
especially alcoholic dr-ink, is common to most consumption surveys.
It is not possible, in the present study, to suggest more realistic
values, due to a lack of data that would allow cross-checks. But it
should be kept in mind that the true values are in all certainty
significantly higher.
Figure 13 gives an account of levels of protein purchases over
the income range.
Cereal protein accounts for a range of 44 to 27
percent of total protein as we go from the lowest to the highest
income level. The proportion of protein from meat varies between 17.4
percent and 33.4 percent. Dairy products contribute between 12 and
19 percent of total protein, whereas fish protein remains almost
stable. On the average, 64.6 grams of protein are found to be pur
chased daily on a per capita basis. Almost 51 percent of this, or
33.6 grams, represent protein of animal origin. This figure, which
for the lowest income group amounts to 40 percent, is rather high
and translates into a significant demand for animal protein and,

in particular, meat.
Figure 14 lists protein purchased from four types of meat. It
can be concluded that beef is the preferred type of meat at all income
levels, providing on the average, more than 50 percent of meat pro
tein. It is followed by chicken (30 percent) and pork (5 percent).

14/

The starchy staple ratio is the proportion of daily per capita
calories originating from cereals and tubers. In the United States,
the starchy staple ratio is estimated at about 25 percent.
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Figure 13. ENCA: PER CAPITA DAILY PROTEIN PURCHASES,
BY FOOD GROUPS AND INCOME GROUPS, METROPOLITAN LIMA*
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Figure 14. "ENCA: PROTEIN PURCHASED FROM MFAT, BY TYPES
OF MEAT AND INCOME GROUPS, METROPOLITAN LIMA*
(Grans Per Capita Per Day)
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It can be seen that the contribution of protein from these three types
increases continually, whereas the type "other" increases only between
the two lowest income groups and then tends to decrease.1_/
Nutritional Implications
From a nutritional point of view the most salient feature en
countered in the foregoing analysis is the big gap in food behavior
between income group one and two, against which the differences
between groups two and five are rather small. The difference in
total calories purchased amounts to 213 calories between the second
and the highest income group, but is 365 calories between the lowest
and the second. For protein the corresponding figures are 13.8 grams
and 17 grams. Since there is no evidence of significant changes in
income allocation to food (Figure 10) and in quantities of food pur
chased between income groups two to five, it may be tentatively
concluded that the fraction of the population that falls in these
groups (78 percent) does not face any food problems.l6/ Our atten
tion clearly must concentrate on income group one. Is the level of
1700 calories per capita taken daily by income group one sufficiently
low to lead us to conclude the existence of a nutrition problem among
this fraction of the Lima population?
Our data alone are not sufficient to answer the question. The
ENCA survey contains a number of elements which, were they available
to this study, could contribute to the solution of the problem. A
comparison between consumption data as collected in questionnaire
Table 7 and our information on purchases is likely to provide insight
into the nutrition situation of the low-income population fraction.
The survey data on origins of foods consumed would allow an assess
ment of the importance of homegrown foodstuffs. Together with informa
tion on vaste, this would facilitate a more accurate calculation of
nutrient availability. It is probable that waste becomes smaller as
income decreases and home production becomes larger. But homegrowing
in urban areas cannot be assumed to increase calorie availabilities
substantially, because what is usually produced are vegetables and
small animals, not staple foods.
The cross-check between purchases and consumption is particu
larly important for alcoholic beverages since, as stated earlier,
this calorie source is certain to have been underreported. Indeed,
it may well account for a substantial portion of the calorie gap
betwveen the lowest and other income classes. The question of alcohol
consumption among low income urban dwellers is explored in depth in
the introduction to the final section.

15/

"Other" meats include mutton, game, cuy, and llama.
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Food problem, in this context, is taken to refer to an indi
vidual's inability to provide himself with qualitatively and/or
quantitatively correct amounts of food, either because he cannot
afford it, or because there is insufficient supply.
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Knowledge of the level of debts incurred by the average low
incme family, as well as detailed information on total expenditure
would also teach us more about the role of food in the household
budget. If the level of debts incurred by the average family is
low, the absence of a food problem might be concluded, or the
family would have incurred debts. It would have to be assumed in
this case that, for some reason, actual consumption was higher than
our data on purchases show. Conversely, if it is found that the
level of debts is high and, notwithstanding, the number of daily
calories taken per capita is at its recorded low level, the existence
of a food problem might rightly be concluded, at least among certain
particularly vulnerable groups in the low income population fraction.
Household budget studies carried out in Santiago de Chile, a city
with an income distribution pattern similar to the one presented for
Lima, convincingly suggest that this second case is more likely (32).
To a considerable extent, food expenditure patterns reflect
"°
prevailing marketing structures. In low-income barrios, food distri
bution is differently organized than in the city center and suburbs
where higher income groups tend to shop. It is largely based on the
vendedor ambulante (street vendor), and barter may not be infrequent.
Food commodities bought in this "informal" marketing system may be
more difficult to record than produce acquired by the supermarket
shopper. Information on food marketing in low-income areas is there
fore required for an exhaustive interpretation of the calorie level
recorded.
Income Elasticities
The dependency relationship of food consumption on income can
be expressed in terms of income elasticity coefficients. These are
nondimensional numbers and, therefore, have the advantage of being
directly comparable for different countries, commodities, and time
periods. Income elasticity measures the percentage change in quantity
of food purchased (or dollars spent on food) in response to a one
percent change in income. For the wealthier population groups elas
insig
ticity coefficients tend to be low--an increase in income causes
on
groups,
low-income
The
nificant increases in food consumption.
the other hand, show high elasticity coefficients (i.e., greater than
their addition
0.5), translating the fact that they must spend most of
three
into
divided
al income on food. Income elasticities may be
elasti
negative
1)
general types according to their numeric value:
of
consumption
the
cities (which characterize inferior commodities,
zero
between
which diminishes as income increases); 2) elasticities
and one (which characterize normal goods, the consumption of which
increases less than proportionately with income); 3) elasticities
greater than one (which characterize luxury goods, the consumption
of which increases more than proportionately with income).
Income elasticities are essentially estimated in a two-step
procedure. First, onsumption, or Engel, curves are computed from
time series or survey data by regressing food expenditures or
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quantities on total income.1 / Various mathematical forms may be
used to fit Engel functions according to the particular income/
consumption relationship suggested by the data (cf. 24 and 66).
Second, income elasticity coefficients are calculated by means of
an algebraic combination of the regression coefficients and the
independent and dependent variables (24, p. 2).
From the data presented in the previous section, it is not
possible to estimate income elasticities for each income level, since
they are average data and we have no access to the several hundred
observations that make up these averages. Nor is it possible to
compute an average elasticity over the five income groups, since five
observations are not sufficient to characterize reliably .the depen
dency of food expenditures on income by means of regression analysis.
However, a series of aggregate income elasticities for Lima exists
from an urban household budget survey conducted in 1964-65.L8/ It
is presented in Table 11 in contrast with average elasticities for
a sample of nonfarm households in the United States. For our pur
poses, two points may be noted from Table 11. One is the considerable
difference in the value of income elasticity coefficients for food
between the population of Lima and that of an area with a more even
distribution of income such as the United States. The high coeffi
cients for Lima show that in this population the propensity to
consume food is considerably greater than in the United States.
The other point to be noted is that an average elasticity coef
ficient as high as 0.79 for all food implies an even higher elasticity
for the low-income groups, since this average value has been pro
duced by a combination of high and low input coefficients.
In view of the high income elasticities for food, the existence
of a food and nutrition problem among low-income groups in Lima must
be concluded. It is our next task to quantify this fraction of the
total population.
Nutritional Standards
An interpretation of the data on Lima food habits requires
the
development of certain standards of "adequate intake" against which
recorded consumption can be compared. It can be assumed cum grano
salis and for the purposes of the present section, that average

i_

Instead of total income, total expenditure is sometimes used as
a regressor, since it is often felt that income may be under-'
reorted in household budget iiquiries (see 5 pp. 220-221).

i_/

The Peruvian Direccion Nacional de Estadistica y Censos, after
the 1968 military take-over named Oficina Nacional de Estadistica
y Censos (ONEC), undertook in 1964-65 simultaneous household
budget surveys in six Peruvian cities: Lima, Arequipa, Chiclayo,
Cuzco, Huancayo, and Iquitos. The primary purpose of the sur
veys was to determine the typical expenditure patterns of the

sampled families (3).
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TABLE 11. AVERAGE INCOME ELASTICITIES FOR FOOD,
METROPOLITAN LIMA AND NONFARH UNITED STATES*

Commodity

Lima

United States

All Food

0.79

0.28

Cereals and Derivatives

0.42

-0.3a

Meat

0.89

0.27- !

Seafood

0.89

-0.06_ /

Fats and Oils

0.76

-0.25

Dairy Products, Eggs

1.00

0.29

Fresh Vegetables

0.84

0.08

Tubers

0.48

Fresh Fruits

1.52

0.17

Pulses

o.43

-0.2e

0.49

-0.17 f

Sugar,

Salt, Spices

-0.24

/

Lima data from U.S. Dept. Agr., Econ. Res. Ser., Peru: Long-Term
Projections of Demand for and Supply of Selected Agricultural Commodities
Through 1980, (IPST No. 10765, 1969), pp. 44-45.
U.S. data from George, P.S. and G.A. King, Consumer Demand for Food
Commodities in the United States with Projections for 1980, (Giannini
Foundation Monograph No. 26, 1971), P. 70.
-/Wheat,

flour, rice, breakfast cereal.

b/Beef.
C/Fish.
d!Potatoes, sweet potatoes.
e/Peas, beans.
Vsugar.
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consumption of calories is sufficient in Latin American cities to
meet the physiological needs of the population. While poverty co
exists with abundance, the norm is not malnutrition or starvation,
but a comfortable level of consumption. Average consumption may
therefore be used as a standard against which to judge the "food
performance" of the various income groups. Another, more objective
standard is given by human nutritional requirements, but unfortunate
ly requirements are difficult to define with precision. In practical
analysis it will therefore be useful to combine both statistics. The
concept of average consumption does not warrant further explanation.
However, there is widespread confusion about the meaning of nutri
tional requirements. It is necessary to discuss some of the problems
associated with the definition of nutritional requirements before
the two standards may be applied to the Lima data.
The two principal elements to be looked at in assessing nutri
tional requirements are food energy and protein, since it may be
assumed that in a sufficiently variable diet with abundant energy
and protein levels the intake of other essential nutrients (Vitamin
A, calcium, etc.) is automatically satisfactory. Unfortunately, it
does not seem possible to formulate the precise calorie and protein
requirements of the human animal. The physiological variability
between individuals is such that only average estimates have been
advanced so far. To the food economist this is a crucial lacuna,
for in the absence of firm information about human nutrient require
ments an accurate quantification of the world food problem is not
possible. National and international research institutions (particu
larly FAO and the National Research Council) have attempted to fill
this gap by defining "recommended dietary allowances", or 'safe
levels of intake' calculated on the basis of the available evidence
on human energy expenditure and protein requirements. But allow
ances are not requirements. They are derived from what are thought
to be requirements by considering the variability among the require
ments of individuals. Typically, they exceed "requirements", because
they intend to embrace moot individuals in each age and sex category
of a populatidn. This is illustrated by the following argument: If
we assume for a moment -that individual requirements are known for
a large number of persons and that they fit a statistically normal
distribution, an allowance intended to cover 97.5 percent of the
population would have to be fixed two standard deviations above the
observed mean requirement.
A major obstacle to the accurate definition of calorie require
ments is the fact that little is known about human energy expenditure
in different forms of life. Yet this variable, dependent on the
level of activity, is themost important determinant of an individual's
calorie needs. In the absence of convenient technical devices to
measure a person's level of physical activity, calorie allowances
have been defined on the basis of a few broad occupational patterns
of the modern white- and blue-collar worker (see the discussion of
the FAO reference man below). It is doubtful that the same activity
concepts apply to the low-income areas of the world, where technology
designed to replace human muscle work by machine labor is less
widespread. To the extent that modern activity patterns are not
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representative for the rest of the world, the calorie allowances, to
be outlined below, are not either. The recent development of small
electronic devices which indirectly measure energy expenditure
through the monitoring of heart rate have opened up possibilities
to quantify activity patterns in low-income countries with the
objective of formulating more accurate nutritional allowances._2/
In the meantime, attention should be given to the recommended levelps
of consumption carefully elaborated by FAO.
Recommended energy levels for a population are established by
FAO in a two-step procedure. First, a reference person is defined
and his energy needs are derived. Second, age-sex-weight groups
and various activity levels are defined, and nutritional "require
ments" are established for each group as multiples of the reference
allowance. These values are multiplied by the fraction of the popu
lation in each group, the products are summed up, and the sum is
divided by the total population in order to obtain per capita
allowances. Table A.2 in the Appendix illustrates this computational
procedure with reference to Peru.
FAO first established recommended calorie levels in 1949 (15).
In several new attempts (1956, 1971) "safe levels of intake" have
been reduced, because it was recognized that they were fixed too
generously (19'; 15). In 1971 a joint FAO/WHO ad hoc expert com
mittee defined the reference man as a hypothetical male, between
20 and 39 years of age, and weighing 65 kilograms. The person is
assumed healthy and moderately active during eight hours per day.
He spends eight hours in bed, four to six hours in very light
attivity,and two hours in active recreation, walking or household
duties. His female counterpart is of the same age, healthy, and
weighs 55 kilograms. Her occupational pattern is defined the same
as that of the reference man (15, p. 12). The reference man is given
an allowance of 3,00 daily calories, the reference woman, 2,200
(15p.28). These values are 6.6 and 4.5 percent lower than the
1956 reference allowance.
12/ Traditional equipment used to measure energy expenditure includes
the Atwater Chamber, the XM-Respirometer, and various telemetry
systems. They are all rather cumbersome devices and of limited
experimental use, because they do not allow a subject to go about
his daily tasks in a normal fashion. In the late 1960s a heart
construct
rate monitoring device the size of a pocket calculator was
The
Council.
ed by H. S. Wolff of the British Medical Research
Instru
device is aptly called "Socially Acceptable Monitoring
ment", or SAMI, and can be used to measure energy expenditure
because a) there is a (linear) relationship between heart rate
and oxygen uptake which can be determined for each individual,
and b) there is a quantifiable relationship between oxygen con
sumption and energy expenditure, since energy needed by the body
is liberated from foodstuffs as a result of oxidations which
ultimately depend on a supply of oxygen from the air. For a de
tailed discussion of the impact of the activity component on
calorie allowances, technical measurement possibilities, and
field experience, the reader is referred to 52.

.
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Protein requirements are defined by the FAQ Committee to amotul
to 0.57 grams per kilogram body weight of an adult person. This is
assuming a net protein utilization rate (NPU) of 100 (15. p.. 87).20J
As an .illustration,the FAO reference man would require 37 daily
grams of protein. Population protein allowances are calculated in
a fashion similar to the one described for calories. Table A.3
in the Appendix illustrates the procedure in detail.
Before the anthropometric data collected by the ENCA survey is
analyzed, no specific nutrient allowances can be computed for Lima in
the manner proposed by FAO. General allowances for Peru, however,
can be computed from anthropometric and demographic data estimated
by MNCA and the National Bureau of Census and Statistics. They
amount to 2,210 daily calories per capita and 44 grams of protein
Given the large volume of migration from the whole
(NPU = 56).2_/
Republic to Lima, the all-Peru average anthropometric estimates used
for this computation may be accepted as representative for Lima. But
in view of the difficulties associated with the calculation of per
capita "requirements", it appears appropriate to indicate recom
mended allowances as a range, rather than one precise figure.
Since ocular inspection suggests that average consumption of food
is sufficient in Lima and other Latin American cities, "require
ments" may be defined as the range between average consumption
recorded by the survey and the calorie and protein allowances cal
culated according to the methodology proposed by FAO. The "food
performance" of the Lima sample can then be contrasted to such
nutritional standards as in Table 12.
TABLE 12. ENCA: FOOD CONSUMPTION BY INCOME GROUPS,
AVERAGE CONSUMPTION AND "REQUIREMENTS", GREATER LIMA*

Income Groups
II

III

IV

V

Average

"Requirements"

1697
44.6

2062
61.9

2204
69.5

2190
71.9

2275
75.7

2085
64.6

2085 to 2210
44 to 64.6

% of Families 21.8

28.6

22.6 lO.6

I
Calories
Protein (g.)

16.4

* Based on unpublished data from ENCA.

?_/ The degree of utilization of dietary protein depends on the digesti
bility of amino acid composition of the protein, the nutritive qual
ity of the diet, and the physiological state and genetic makeup of
ilheanimal to which it is fed (15, p. 14). A DTPU of 100 refers to
optimal utilization of protein. In country allowances a lower
NPU is usually accounted for.
2_

See Tables A.2 and A.3 in the Appendix.
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Judged on the basis of nutritional targets, the first income
group clearly displays inadequate levels of calorie consumption.
Our tentative conclusions drawn at the beginning of this section
must be modified with respect to income group two. This fraction
of the population comes closer to the lower level of the calorie
allowance, but it appears that some members of the group are equally
affected by the impact on food consumption of a low level of purchas
ing power. Protein consumption appears to be tight at the lowest
income level, but is abundant thereafter. The precise fraction of
families affected by insufficient diets cannot be given, since it is
not possible here to disaggregate the lower income groups. The fig
ure appears to range somewhere between 21.8 percent and 50.4 percent,
but is closer to the lower figure. A cautious estimate might put
it at one-third of all the families studied; a more optimistic
assessment might be half that.
For a proper interpretation of these figures it is, however,
crucial to noteiithat the distribution of food in low-income house
holds may be unequal. As a general rule, men tend to be better fed
than women, children, or the elderly. Preschool children are viewed
as the nutritionally most vulnerable group because they cannot speak
For Lima no evidence is available with regard to
up for themselves.
food distribution ithin the household, since the ENCA survey did
But it would be wrong to
not record individual consumption.2/
assume that all members of the families in' the deficit category
are equally affected by the calorie shortage, or starvation would
be a common sight in Lima.

VI.

FOOD POLICY ALTERNATIVES FOR LATIN AMERICA' S URBAN AREAS

The comparison of purchased nutrients with recommended allow
ances, made in the preceding section, suggests that the low-incme
groups are more deficient in calories than in protein. In fact,
the data suggest that if calorie consumption could be sufficiently
increased, protein levels would immediately become adequate. The
calorie shortage would appear to affect one or more individuals in
15 to 30 percent of all urban families surveyed. The identification
of the Latin American urban food problem as one of caloric deficiency
is contrary to the widely held view that nutritional inadequacies
in most developing countries are protein shortages (18 _ 72).
However, finding a calorie problem in Lima is puzzling because
calories are among the cheapest available nutrients, if taken in
the form of staple foods. The lowest income group in Lima spent

22/

The problem of accurately quantifying the extent of deficient
diets in urban areas could be helped considerably by carrying
out a nutrition survey (i.e., a survey monitoring individual
consumption) in the Peruvian capital. Given the existence of
the ENGA Institute as part of the Peruvian Ministry of Agri
culture, this could be done with a fraction of the original
cost by subsampling a certain percentage of the ENCA observations.

58
38 percent of its food budget on meat, fish and dairy produt. frum
which it derived only 14 percent of total calories purchased. If
they were short of calories, why did this population fraction not
replace expenditures on costly animal foods with more potatoes,
rice, and other low-priced calorie providers? In the discussion of
this question, two possibilities present themselves: first, that
the number of calories actually consumed was greater than the
recorded number, and second, that calorie requirements are over
stated. Actual calorie consumption may have been greater than the
recorded levels because of a) home production, b) unrealistically
high waste allowances made before converting physical quantities
of food into nutrients, or c) unreliable survey data. only the
third possibility may increase calorie consumption significantly
beyond recorded levels, because of underreporting of alcholic
It has been stated earlier that significant home garden
beverages.
ing is unlikely in cities as large as Lima. Moreover, where it
occurs, it is unlikely to add considerably to the calorie availabil
ity, because the typical home produced foods are not starchy staples,
but low-calorie providers such as vegetables, chickens, and rabbits.
Waste allowances have been based, wherever possible, on coefficients
published by the Peruvian Institute of Nutrition, rather than inter
national references. In many cases, they were derived from inter
views with members of the ENCA staff regarding usual ways of pre
paration of specific foods. Therefore, the waste allowances made
are believed to be realistic and do not distort the picture of
calorie consumption presented earlier. In general, there is no
reason to think that the survey data understate the amount of daily
food purchases. As noted earlier, visits to the sampled households
were made twice daily with particularly rigid supervision of the
enumerators in Lima because of the proximity of the ENCA central
offices.
However, this is probably not true with regard to alcoholic
beverages. The low number of calories from this source recorded
by the ENCA survey led to the conclusion, in the last section, that
people are reluctant to tell about consumption of alcohol, and that
true levels of consumption were higher than recorded values. The
most preferred alcoholic beverage on the Peruvian coast is beer.
In Lima, the recorded purchases of beer outnumber purchases of
other liquor by a factor of more than ten at all income levels.
Second in importance are wine and a variety of brandy. Based on
the food composition table (Table A.1 in the Appendix), it can be
estimated that one liter ?J/of beer contains about 400 calories.
The calorie content of wine is about double that, while that of
brandy is five or six times higher. If recorded as an item purchased
by a household of, for example, seven members, a one-liter bottle of
beer results in an increase of 57 calories per capita. Thus, even
moderate consumption of alcobholic beverages causes a significant
increase in the number of calories available to a family.

23/

This frequently used unit for beverages amounts to approxi
mately two pints.
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It has been found by other surveys that consumption of alcohol
tends to decrease with increasing income. Could such a behavior
pattern explain the calorie gap of the lowest incne group in Lima?
In economic terms it does not appear rational to use alcohol as a
calorie source, because it is more expensive than staple foods.24/
But the question can hardly be answered by an economic rationale.
It is a widelyr held view that high alcohol consumption in low-income
groups can be traced to frustrations associated with poverty. It
is believed that this view is valid for Lima, and actual calorie
consumption in the lowest income group is, therefore, higher than
recorded consumption, perhaps by several hundred calories per
capita. But this increase in calorie availability only modifies our
conclusions regarding the urban nutrition problem. Alcoholic bever
ages are typically consumed by adults (and particularly men), which
means that the increase in calorie availability does not affect the
family in proportion to individual requirements. Moreover, the
nutritional value of the so-called "empty calories" from alcoholic
sources is inferior to that of calories taken from solid food.
If, because of their underemployed status, there were reason
to believe that average levels of energy expenditure of low-income
people are less than FAO's concept of moderate activity, calorie
requirements could be considered to be overstated. Although there
is no hard evidence on this question, it can hardly be surmised that
energy requirements of.the underemployed are significantly lower
than those of moderately active individuals. In fact, ocular inspec
tion of Latin American cities suggests that many activities which
would economically be characterized as underemployed (baggage carry
ing, street vending, etc.) require substantial physical exercise.
Thus it cannot be conclusively answered why low-income groups
in Lima do not balance their food budget more in favor of starchy
btaples if they are experiencing a calorie shortage. But it is
revealed by the data that shortages disappear as income rises. The
calorie deficiency in Latin American urban centers, as documented by
the Lima data, must therefore, be recognized as part of the complex

g~/

Given the
ENCA data
alcoholic
group (in

prevailing price structure in Lima, 1971-72, the
reveal the following prices per calorie of several
and staple calorie sources in the lowest income
fractions of 1971-72 soles):

wine
beer
rice
bread
potatoes

0.030
0.043
0.002
0.003
0.004
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problem of poverty encountered on that continent. It is not primarily
a consequence of insufficient levels of agricultural production, but
one of unequal food distribution produced by the polarization in
purchasing power.21/
Policies attempting to tackle the calorie
deficit of the urban poor must, therefore, be designed to increase
their level of disposable income. What is needed is not so much
a specific food and nutrition policy, but an incorporation of the
concept of nutrition into the comprehensive national development
plan.L / Prime emphasis must be put on employment and income re
distribution policies. Specific food policies, such as the imple
mentation of relief in kind, may be necessary, given that in 'the
absence of radical political change a meaningful redistribution of
*income is a time-consuming undertaking, but they shouldbe regarded
as short run solutions. A more efficient organization of the food
marketing sector is vital if eventual gains in disposable income to
the needy are not to be annihilated by unnecessary costs in the
distribution channels. An attempt is made in this concluding
section to formulate and discuss some important policy elements
capable of coping with the challenge of inadequate food availability
for selected urban groups.
Development Strategies Affecting Urban Nutrition
It is widely recognized today that the creation of employment
opportunities should be at the heart of development strategies for
the Third World. When low-income people can find reasonably paid
Jobs, most of the problems of poverty, and particularly the problem
of insufficient nutrition, are likely to resolve themselves. The
solution of the urban employment crisis cannot come from within
the cities alone. Policies must be devised on a national level to
simultaneously decrease population growth, promote rural development,
and create an industrial environment more favorable to human work as
a production factor. Inadequate levels of nutrition among urban
low-income groups must be eased by means of income redistribution
policies both in kind and in monetary terms. Knowledge about human
nutritional needs must be spread by means of simple nutrition educa
tion in order to provide for full exploitation of available food
resources.

25/

The most recent food balance sheet for Peru (1969) shows a net
availability of 2,333 calories, and 55.6 grams of protein per
capita per day (50). While this does not constitute anything
more than a moderate surplus, it is more than the all-Peru
nutritional allowances of 2,210 calories and 47 grams of protein
calculated in Appendix Tables A.2 and A.3 .

2_/

For other discussions of this approach the reader is referred

to 8; 21; 23.
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Long-Term Measures
Population Growth
Demographers divide the growth behavior of a country's popula
tion into three stages which correspond to distinct phases of
economic development.
In stage one birth rates are close to the
biological maximum.
Death
rates are very high as well,
because the population is exposed to epidemics and the vagaries of
nature. Population growth is therefore low, amounting to the small
difference between birth rates and death rates. In stage two, birth
rates remain at a high level, while death rates are declining as
a consequence of the spread of modern medical technology and prac
tices due to economic development. The widening gap between birth
rates and death rates causes population to increase rapidly. Latin
America is in this second stage at the present time. In stage
three, birth rates decrease as a consequence of a rise in the stan
dard of living of the populati on, death rates remain low and constant,
and population growth falls to a minimum.
Most development strategies stress the need to slow down popu
lation growth, because rapidly expanding populations constitute an
obstacle to many aspects of economic development. For example,
decreasing population growth is an important means to decrease the
size of the economically active population in need of jobs. In the
case of Latin America, decreasing population growth implies a shift
frcm stage two into stage three of demographic behavior. The experi
ence of industrialized countries has shown that the deceleration in
population growth depends on an increase in the standard of living,
which, in turn, depends on the stable and productive employment of
at least one adult family member. Employment generation can thus be
regarded a good way to decrease population growth. However, faster
methods of population ccntrol must be found which do not depend on
economic development. (Recommending employment generation as a
way to decrease population growth means to use economic development
to decrease population. Here, the decline of population is advocated
as an element facilitating economic development.)
One such method is to make inexpensive health care, sponsored
by governments or private agencies, available to the poor population
groups in all parts of a developing country, in order to reduce
child mortality to a minimum. This is a sine qua non to a decrease
in birth rates, because as long as the survival of children is
highly uncertain, parents will deem it necessary to have more. -hen
it has been proven in a community that new medical techniques can dras
tichlly reduce child mortality, family planning will not be considered
as a threat to the family structure.. Rther, the assumed success of
modern health care should add credibility to the populati on planners
if they are sensitive to the cultural mores of the recipient. Another
method is to provide employment opportunities and education for
women, in short, to promote female emancipation. All this is, of
course, easier to implement in an urban environment than in the
traditional rural areas.
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Migration. Control and Rural Development
It has been stoted earlier that one-half to two-thirds of the
Latin American urban growth is attributable to internal migration.
Restraining rural outmigration would, therefore, decrease urban popu
lation growth considerably. The fact that the employment status of
migrants in Latin American cities is frequently superior to that of
urban-born labor suggests that restriction of migration would open
up a significant number of Jobs to urban labor. One way of enforcing
a reduction in rural outmigration is to impose quotas of people
allowed to switch from the countryside to towns. The number of rural
migrants allowed to move to urban areas could be defined according to
desired city growth rates. Or it could be declared lawful that only
those who have found urban employment beforehand can migrate. How
ever, such policies are distastefully authoritarian and require a
well-developed administration system, something most Latin American
countries lack. Implementation of such policies is, therefore, dif
ficult. Moreover, it should be stressed that such methods of artificial
ly restricting migration entail a serious danger in that they are
likely to increase the rural/urban income gap, because urban economies
are more susceptible to modernization and development than the country
side. The better way to restrict rural outmigration, is to emphasize
the development of rural areas through modification of the traditional
land tenure system (agrarian reform), and modernization of the agri
cultural sector. It can be assumed that there exists a certain level
of disposable income per capita which would induce the rural popu
lation to stay on the farm.
One of Latin America's most ambitious pieces of rural develop
ment legislation has been decreed recently in Peru in the form of the
1969 Agrarian Reform Law (Decreto-Ley 17,716). Tbib.lawprovides the
basis for rural employment and income generation by completely
abolishing the traditional latifundist land tenure system. Five
hundred thousand rural families are scheduled to benefit from the
distribution of land anticipated to take place over a six-year period.
By the end of 1972, 139,000 families had been given farmland (51).
The beneficiaries of the reform are organized in cooperatives, in
order to insure the most efficient use of scarce technicians and
mechanical equipment. Technical assistance is being granted within
the limits of available resources. Production targets are defined
at the level of each of twelve Agrarian Zones, and particular efforts
are being made to produce and sell marketable surpluses in order to
generate income for members of the cooperatives. It can be claimed
that the basis for rural development in Peru is laid, and the mili
tary government has to be commended for the considerable emphasis it
places on agriculture. '.hether the Peruvian agrarian reform has so
far had an impact on rural outmigration is unclear. The rural areas
are so far behind the cities with regard to amenities such as health
care, educational opportunities and employment (since in rural
areas the possibility of becoming part of the self-appointed service
labor force does not exist) that even an ambitious land reform pro
gram may be unable to make migration unattractive in the near future.
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The counter-argument might, therefore, be put forth that large
scale migration is a necessary element in the process of economic
development; since modernization is largely dependent on urbanization.
This is the experience of the advanced countries. It follows from
this philosophy that a laissez-faire policy should be adopted with
regard to migration since the process of urbanization, once started,
is both irreversible and necessary. However, the drain of human
resources from the agricultural sector is likely to be harmful to
the national economy if it occurs where agriculture is not mechanized
and domestic food production is less than abundant. The dependence
of many Latin American countries on outside food suppliers is rela
tively high. Food imports accounted for 20 percent of total imports
in Peru (1968); in Chile the figure grew higher than that during the
Allende years (70). Average food availabilities in 13 Latin American
countries fluctuate around 2,300 calories accorcing to an FAO food
balance sheet series (22).?/ The range lies bet,een a net supply of
1,840 calories per capita per day in Bolivia, and 3,220 calories in
Uruguay. With the positive exception of Uruguay, aggregate food
availability in Latin America may be called marginally sufficient,
but not abundant. The efficiency level reached in the production of
food is not high enough in Latin America to Justify neglecting
agricultural development.
The importance of agriculture becomes clear as urban development
proceeds: given the high income elasticities, urban demand for agri
cultural commodities is certain to rise steeply in response to in
creases in disposable incomes. A dramatic example of this incidence
was Chile, particularly in 1972. During 1971 and 1972, food consumption
increased by nearly 22 percent. With agricultural production rising
only at about the same rate as population growth, imports had to make
up for the difference. Due to the successful income redistribution
policies of the Allende administration, demand for food was far greater
than the actual increase in consumption, which resulted in acute
shortages in urban areas giving rise to speculation and hoarding and
causing serious political unrest (6).
Apart from providing the necessary solid basis for food produc
tion, the development of the agricultural sector has two crucial effects
on urban economic advance; first, it will slow down the growth of
the urban economically active population because the generation of
income in the countryside will induce people not to migrate; second,
it will create a rural demand for industrial goods produced by the
urban economy, which in turn will stimulate demand for labor in the
secondary sector.
In terms of an equilibrium regional development concept it is
urgent to discourage the disproportionate growth of the Latin Ameri
can capitals. An effort should be made to check migration to the
"primate city" and to redirect it to secondary urban areas. This

27/

This figure includes imports.
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can be done by decentralizing industry. It is currently being
attempted in Peru, where parts of the metal and automobile industry
are being transferred from Lima to the Northern Coast. Industrial
activity, sponsored by the government, or private entrepreneurs, could
also be developed in the Altiplano. The Peruvian wool industry whose
products enjoy a worldwide demand could be profitably expanded in
the mountain valleys. The principal short-run problem likely to
arise from industrial decentralization is the fact that the bulk of the
output of provincial industries will be demanded in and around the
capital. Transportation costs, therefore, are likely to render the
end product more expensive than it would be if it were produced nearer
to the main market. Johnson reports gross inefficiencies resulting
from the decentralization of the automobile industry in Chile. While
raw materials are produced in Santiago, cars are assembled in Arica,
on the Pacific coast, 1,000 miles north of the capital,
located
and most of them are sold again on the Santiago market (29).
It
appears, however, that costs incurred through industrial decen
tralization are smaller than the gains to the new industrial areas.
As secondary production is spread throughout a country, the capital
will cease being the only market.
Urban Employment
Productive urban employment opportunities must be found in Latin
America in order to fight the high incidence of un- and underemploy
ment. This means that labor must be transferred from the supply
determined service occupations (where most of the underemployment
occurs) to the demand-determined tertiary occupations,2_8 as well
as industrial activities.?_9/
If present factor proportions are maintained, urban employment can
be created through the promotion of industrial growth. However, as
mentioned earlier, industrial output can be expanded only very slowly
in Latin America, because of the low level of demand for consumer goods.

_L/

These are the so-called basic services, i.e., energy supply,
communications, transportation, banking and finance, high volume
commerce.

29/ This claim opens up the question of whether the replacement of
thousands of casual service jobs by full employment in other
sectors implies a utility loss for urban society. If a consumer
is no longer able to purchase, for example, his daily ration of
vegetables from the street vendor in front of his home, but has
to spend time and money travelling to a store, he may be pre
sumed to be worse off in a Paretoan sense (assuming product
quality and services rendered by the street vendor and the store
are identical). He has to give up utility, so that the street
vendor can gain utility through a higher income from a better job.
In terms of society as a whole, however, it may well be stated
that, not losses, but gains result from the shift of thousands of
casual workers to full employment, because the value of the pro
duct of a fully employed worker is greater than that of under
employed manpower.
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When production factors are fixed, faster industrial growth is linked
to faster capital formation only, and the rate of capital formation
becomes the only instrument for employment creation. Reynolds has
shown, for Puerto Rico, that even rapid industrial growth can be
linked with high unemployment.
The author, writing in 1965, states
that both GNP and the rate of unemployment had reached a peak in
1964., with one-eighth of the labor force unemployed (55),
Most
other Latin American countries show a similar picture of relatively
fast growth in industrial output as well as in the rate of unemployment
during the 1960s.
Given the prevailing entrepreneurial philosophy in Latin America,
it is likely that new capital would not be used to create more jobs,
but, if reinvested, would be spend on more machinery. In order to
create more jobs, it is indispensible to increase labor/capital ratios.
This can be achieved, for example, by discouraging the acquisition of
foreign technology through prohibitively high import duties. Similarly,
firms should be prevented from receiving subsidized credit, and interest
rates should be raised, in order to increase the price of capital,
which may encourage firms to use more of the cheaper factor of pro
duction, labor. Industries could then grow by emphasizing exports.
The existence of a high degree of competition on the world market
may provide a stimulus for Latin American entrepreneous to increase
efficiency and to set up labor-intensive production methods, thus
exploiting their prime comparative advantage, the unlimited supply
of labor.
Where capital is scarce in relation to labor, the question to be
asked is not only how to maximize labor intensity; but also how
much employment can be created from a limited amount of capital.
Maximization of employment might require production schemes where
more people are employed during fewer hours.
Employment creation should also be emphasized in sectors other
than manufacturing.
In many of the basic services the scope for
labor-intensive techniques may be wider than in manufacturing.
Con
struction of housing is urgently needed in Latin American urban areas.
Governments should sponsor it as public works, giving special atten
tion to the use of labor-intensive techniques. The use of sophis
ticated technical equipment, usually introduced by foreign firms
(the computerization of banks is an example) is detrimental to employ
ment objectives in a direct sense, but also indirectly, in that it
not only costs foreign exchange, but deprives the dependent economies
of valuable reinvestable capital in the form of repatriated profits.
Since an appreciable part of the unemployment in Latin American
cities seems to be the result of a gap between employment opportuni
ties and the aspirations of people with some education, it has been
suggested that job aspirations should be influenced. Berry warns
that over the next decade or so "there is a definite possibility of
an inconsistency between policies designed to raise output and improve
income distribution and those designed to alleviate this unemployment
of middle-class aspirants to white collar jobs and standards" (2 pp.
222-223). The idea is that a reduction in unemployment among the low
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skilled will not conflict with output growth, while reducing white
collar unemployment may well do so. In the light of the greater
political power of the middle class or aspiring middle class groups:
compared to that of lower paid blue-collar workers, it is conceiv
able that there be tendencies for government policy to focus on the
creation of higher skilled, white-collar jobs, rather than lower
skilled ones which correspond to the needs of a much larger fraction
of the labor force. It is not advocated here that education be
curtailed, but It might be helpful, in some instances, to have con
structive government sponsored propaganda redressing the value and
economic importance of blue-collar jobs.
Improving the Urban Food Marketing System
Urbanization implies a separation between food production and
consumption. In terms of the nutritional well-being of the urban
population it is essential that efficient food distribution systems
be established in order to supply the rapidly growing cities with
appropriate food values under a scheme that gives consumers choice
at teasonable prices.
The goals of a modern urban food distribution system might be
defined with Blair as production and nondiscriminatory "marketing
of quality-controlled, research-based low-cost nutritious foods with
regular prices and profit margins" (10 p. 166).
Very little is known about the organization of food marketing
in Latin American urban centers. Most descriptions of it tend to
stress its inefficiencies and low capacity. Modern central markets
are usually lacking, except in the minority high income areas. The
small shops which cater to the low-income barrios depend on a large
number of intermediaries, an organizational set-up which keeps mar
gins high (20, p. 34; also cf. 21; 57).
Storage facilities are badly
equipped, and transportation networks are undeveloped. Both circum
stances cause losses of food and qualities below the optimum. Such
inefficiencies hurt the consumer through high prices, suboptimal
quality, and the absence of the possibility to choose. But the pro
duction sector is adversely affected, too. The lack of an efficient
cash marketing system hardly encourages farmers to increase commer
cial production. Notwithstanding, it is vital that farm production
be increased. A large volume of agricultural production guarantees
adequate supplies of food to the urban areas, at reasonable prices
to consumers. Abundant production prevents speculative holdings of
stocks, a practice which has particularly adverse effects on the low
income groups. Scarcity of food products encourages the formation
of retailing monopolies in that larger merchants, who can accumulate
stocks, manipulate prices and force smaller competitors out of busi
ness. The loss in consumer surplus because of higher prices affects
all consumers, but it hurts the poor considerably more than the well
to-do. A high domestic production volume can help a country to
become independent of farmers and farm policies in other countries.
Not only do food imports constitute considerable foreign exchlige
expenditures which should be freed for other imports, but they are
also an insecure means of providing food to the urban areas because
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of the vast fluctuations of prices and quantities on the world market
for agricultural products.
It seems difficult to shape the present food distribution sys
tems in Latin American cities in such a way that they will not dis
criminate against the economically underprivileged, because the poor
are unable to manifest economic demand and to defend their particu
lar needs, precisely because they are poor. Hence, there is no
incentive for larger private enterprises to cater to the markets of
the poor. It appears, therefore, necessary that governments replace
them, and set up a scheme of efficient food distribution to the urban
low-income groups. Key elements in such a program would be the
improvement of transport and storage facilities, refrigeration and con
servation of foods, as well as low prices to consumers (a means to
increase real income) by subsidizing farm prices.
But governments should bear the responsibility for food distri
bution to the lower income groups only in the short run. In the long
run, proficient marketing performance is linked to industrialization,
which should grow out of the government-controlled private enterprise.

The Latin American metropolitan areas can no longer be fed by the
traditional small-scale retailer. The more they grow, the more need,
and the more scope, there is for an industrialized food production
and processing system. Mass production can bring prices to consumers
down--a crucial step towards solving the nutrition problem of the
urban low-income groups. But it can also improve the quality of foods
and offer more choice. The development of numerous and diversified
food industries stabilizes markets and lowers prices, because coinpe
tition stimulates higher efficiency. The development of a modern
food production and marketing system has also much to recommend with
regard to employment. Most branches of the food industry could be
set up highly labor-intensive. In fact, it can be claimed that one
answer to the urban nutrition problem in Latin America lies in the
establishment of a labor-intensive food industry designed for mass
production and processing with distribution structures geared toward
catering to all residential areas.
Short-Term Measures
Enployment policies and measures designed to improve the food
distribution system should be combined with policies to redistri
bute income-in order to ease the nutritional deficit experienced by
the urban low-income classes. Income redistribution policies attempt
a subsidization of the cost of living of urban low-income families.
They are desirable from a humanitarian point of view in that their
objective is a greater equality in the regional distribution of
wealth. But they are also desirable in terms of the development of
the economy, because, to the extent that they result in an increase
in disposable income of the recipient population group, they pro
duce a rise in aggregate demand, which has a positive effect on the
demand for labor.
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Before specific income redistribution measures are discussed,
. method will be presented to assess the necessary extent of income
supplementation. The amount of income needed depends- on the cost of
living and the composition of the basket of consumer goods which the
pertinent authorities regard as essential. The cost of the basket
is usual!y measured in terms of consumer price indexes. Many govern
ments and labor unions define periodically adjusted subsistennC wages
needed by a family of a certain size to survive in the urban cash
economy.

The definition of minimum income needs which guarantee adequate

nutrition can be illustrated by means of the ENCA data for Lima, and
the concept of the average propensity to consume (APC). The APC for
food, a figure between zero and one, is defined as the ratio of food
expenditures to total income. For the lowest income group in Lima,
it amounts to 0.78. This very high figure suggests that too much of
total income is allocated to food, given the manifold demands on the
budget of the urban household (housing, clothing, education, health care,
travelling to jobs, school and stores). After consideration of the
quantitative importance, as well as the relative cost, of each of
these essential budget items it can be defined how much an average
blue-collar household should have to spend on food, or, in other
words, what its APC for food should amount to. In most cases a
figure lower than 78 percent would be found. If the APC for food
is put at, for example, 40 percent, the income needs of the lowest
income group in Lima can be determined from the definitional formula
for the APC:
APCfood
where

E
I

.40

I

=

=

Efood
I

expenditures,
income.

= 27,863/I
=

69,657 soles per year.

This income figure, which would be needed by the lowest incime group
to obtain the amount of nutrients recorded by the survey without
spending more than 40 percent of total income on food, is almost
double that of 35:500 soles actually recorded.

The two main methods used to increase the ,purhasing-power'of
the poor are the distribution of income in monetary terms and in kind.
The first is achieved by means of minimum wages or social security
payments, the second is given out in the form of commodity aid (e.g.
food relief).
Minimum Wages
Minimum wage regulation is an important
lem of poverty, because of its two principal
bute income, and b) to influence the process
stimulating consumption and investment, and,

means to fight the prob
effects, a) 'to redistri
of economic growth by
consequently, employment
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and productivity. Thus, while minimum wages directly affect only
one type of income, that of labor (and within that category they
affect only certain wage rates), they can have an important
indirect impact on economic development and positively affect
national income. There are, however, a number of problems asso
ciated with minimum wage regulations.
First, it should not be forgotten that the most extreme poverty
is not found among unskilled laborers, but among the unemployed or
severely underemployed. Given the high incidence of unemployment and
underemployment in Latin American urban centers, it can be assumed
that the ones who can benefit from minimum wage policies (i.e.,
workers renumerated by wages) already have standards of living
above the lowest in the region. Poverty generated by unemployment
can obviously not be remedied by minimum wages. It could be remedied
only by a comprehensive social security system insuring against unem
ployment, but the low tax revenues of many Latin American countries
as well as the generally limited administration capacity do not per
mit such amenities.
A second problem associated with minimum.wage regulation is that
the smaller the fraction of the total labor force employed in the
secondary sector (manufacturing, construction, mining) and in basic
services (energy supply, public works), the smaller the effect of
the minimum wage policy on income distribution. It has been shown
earlier that, in Latin America, most of the labor force is being
absorbed by such tertiary activities as commerce and personal services.
This means that the effect of minimum wage regulations on the parti
cipation of low-income groups in national wealth, as well as the
effect on the development spiral is rather limited.
A third problem which comes to mind in this context is the fact
that minimum wages may cause a decrease in the level of employment.
As labor becomes more expensive, entrepreneurs may well decide to sub
stitute relatively more capital for it. Finally, the family size of
minimum wage beneficiaries can constitute a problem. If minimum
wages are not adjusted for family size, workers with families above
the standard size are discriminated against. On the other hand, it
can be argued that, if adjustment for family size is included, workers
with small families might be worse off than if they had a large number
of children.
In view of the fact that minimum wage regulation for urban
workers is likely to increase the rural-urban income differential,
Thormann suggests that minimum wages be defined on the basis of
standards of living elsewhere in the economy (63, p. 143). This
practice would prevent urban real wages to rise beyond the average
rural wage level. As we have seen, the likelihood of migrants moving
to the cities decreases with decreasing rural-urban i.ncome gap.
Despite the shortcomings mentioned above, minimu'n wages can raise
the standard of living of certain population groups, and prevent
them from being exploited by the employer, which, in the circum
stances of unlimited supplies of labor, must be recognized as a
frequently recurring possibility.
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Food Aid
Another way to improve the nutritional status of the community
is the provision of food aid, the giving away of free food to fill the
Two types
gap between existing levels of nutrition and requirements.
of fond aid may be conveniently distinguished: a) food aid in
emergency situations (natural or man-made catastrophes); b) food aid
in "normal" times, designed to increase consumption of economically
underprivileged groups, in order to prevent the incidence of malnutrition
and undernutrition. This paragraph refers to the second type of aid.
It shonld be noted that food aid by government or private relief
agencies cannot be considered a true solution to the nutrition problem
of urban low-income groups. It is a short term solution, which has
to be replaced by the genuine solution of an increase in per capita
incomes sufficient to provide adequate levels of food consumption for
everybody. But until such a time, food relief in kind must be viewed
as a valuable means of improving other.ise insufficient nutritional
levels of those population groups who cannot be reached by minimum wage
legislation. The many possible forms of food aid include the provision
of milk powder to preschool children, school lunches, feeding programs
in community restaurants, and subsidized meals for workers at factory
canteens. In accordance with the fact that food is often unequally
distributed in low-income householdr, attention should be given to
the nutritionally vulnerable groups such as children, pregnant and
nursing mothers, and the elderly. In view of the lasting effects of
early under- or malnutrition, the provision of milk to youngsters
appears to be the most important type of food aid.
Problems associated with the provision of food aid include the
difficult administration and distribution of free food to the right
people, since in most countries there is no comprehensive social
security system on the basis of which to compile information on
employment and income status of applicants for food. Massive distri
bution of imported food can depress the price of many agricultural
commodities and, might therefore, be politically undesirable, because
of the alienation of the big farmers who produce most of the market
able surplus (cf. 30. p. 22).
Food aid may also discourage domestic
agricultural production. Wherever possible food for urban relief
purposes should be produced domestically, purchased by the govern
ment at regular prices, and given away tothe.poor. The reception
of free food from foreign donors.!Q_
should be combined with farm
price stabilization schemes in order to prevent an undue drop in
revenue to domestic farmers.
An indirect way of providing food aid is the fortification and
enrichment of foods in order to enhance their nutritional value.
Fortification programs may be imposed by law on certain widely
accepted foods (e.g. bread), and subsidized by governments. In tha
case of Latin American cities, where the food problem has been
identified as one of insufficient calories, fortification, which

L/

Excluding emergency situations, this is a less likely event in the
post-P.L.480 phase.
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provides so-called protective nutrients (protein, several vitamins),
is a less urgent matter.
Finally, a means of increasing the real income of the urban
poor is for the government to subsidize prices of those foods which
are considered to be most efficient in compensating for known shor
tages. As long as the price elasticity for a commodity is positive,
a decrease in its relative price induces an increase in its ccnsiuption.
At times, income and price elasticities for relatively cheap, but
nutritionally valuable foods are low, even among low-income groups.
In Peru, this is the case for quinu. a protein rich cereal cultivated in the Altiplano. If it is desirable to increase consmnption
of such foods price subsidies will not be sufficient. An effort
will have to be made to change consumption patterns through nutri
tion education.
The low level of calories taken by the lowest income
- demands that a scheror of subsidization of food
group in.-Lii
prices in Latin American urban areas emphasize staple foods. In
order to maintain returns to the farmer population, the government
by the
should make up the difference between the low prices paid
consumer and what is considered a fair market price. In practice,
the
subsidization of food faces the same administrative problems as
distribution of free food. It is a question of preventing corruption
and letting the needy people benefit from it.
Nutrition Education
policy
Nutrition education is an important element in an overall
centers.
urban
designed to improve human nutrition in Latin American
schools,
It should not so much take place in formal settings such as
radio,
as by means of posters, comic strips, cartoons, television,
to
and cinema. In urban areas, these media have a high probability
It
reach tb- -particular population groups who need the information.
listening
mother
a
between
correlation
a
is
has been noted that there
weight
to any radio program and both the family food scale, and the
gains of infants (4a, p. 177).
Nutritional mass education cannot be based only on knowledge
one
of nutrition. In order to develop the right kind of messages, of the
background
cultural
has to consider the social, economic, and
population to be addressed. Nutritional messages should be simple,
on
straightforward, and powerful. They should contain information
economic
and
nutritionally desirable diets and menus. Nutritional
cheap or
aspects should be considered jointly, and particularly
iron)
vitamins,
efficient sources of key nutrients (calories, protein,
the
about
on
.should be pointed out. Information should be passed
by
importance of breast-feeding, a practice frequently discontinued
areas.
urban
progressive"
"more
the
migrant mcothers when they get to
on how to
Finally, nutritional education should contain information
gardening
home
of
importance
the
and
preserve and store food items,
shown.
be
should
consumption
and its positive effect on vegetable
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Food and Nutrition Programs in Perspective
The envelope of activities outlined in the previous section may
be expected to have an impact on nutritional levels in urban Latin
America. The question then arises: is this eventual impact the best
we can expect, or should the measures directly affecting nutritional
well-being be pressed in an effort to short-cut the traditional chain
of cause and effect? The latter argument lends itself to evaluation
of a crude benefit-cost type. Its emergence must be judged in the
broader context of the prevailing approach to economic development.
Most economists agree, today, that the gro-th-oriented development
philosophy of the 1960s has caused the gap between rich and poor to
widen, both on national and international levels. Investment-oriented
approaches to economic development have favored the alre.dy well-to-do
without necessarily improving the lot of the poor. The Second
Development Decade (the 1970s), therefore, has brought increasing
awareness of the growing inequality and the need to formulate develop
ment programs capable of reaching the bottom 30 to 50 percent of the
population in low-income countries. Both in research and in the formu
lation of policies emphasis is now being placed on equity. The
generation of employment and the redistribution of income are instrumental
elements of this philosophy. At the same time there is increasing
concern for nutrition and other fundamental aspects of human welfare.
It is increasingly suggested that nutrition intervention programs
be carried out because their benefits outweigh the costs accruing to
society from inadequate nutrition of some of its members. The pre
vention of nutritional deficiencies often costs only a fraction of
the expenses involved in its correction--if corrective measures are
adopted. The opportunity cost of undernutrition in the development
process is frequently said to be extremely high. It is judged in
terms of the foregone labor input into the production process
because of higher disability rates and poor physical and mental per
formance (13).
However, at the present stage of development of the
Latin American cities this argument is idle, because those who are
underfed are not part of the labor force, and, hence, there contri
bution to growth and development is zero in any case. It is, there
fore, concluded that development strategies should stress the long
term objectives of creation of employment and income. The high income
elasticities and the large proportion of household budgets spent on food
by the poor niggest that, for them, better nutrition would be the
first and most immediate consequence of higher incomes.
This is not to say that short-term measures aiming at direct
subsidization o' the nutritional status of the poor (in monetary
terms or in kind) are valueless. It is to suggest that they may
not be justifiable with economic arguments, becaune economic benefits
resulting from nutrition intervention programs are nil unless the bene
ficiaries are given jobs. It goes without saying that an adequate
level of health and nutrition is not a privilege of those who
can afford it.
It is expected and demanded as a right by all people
in the industrialized countries of the world, and must become equally
understood for the bottom 15 to 30 percent of Latin American cities.
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Nutrition intervention programs are justified on humanitarian grounds.
Unfortunately, resources are limited and alternative ways of alloca
tion are almost innumerable. While policy makers should not be
afraid of allocating funds to programs which enhance the physicoJ.
well-being of part of their citizens without yielding economic returns,
it must be recognized that the expenditure of funds on projects capable
to affect the employment crisis will create a more genuine solution
to the problem of inadequate nutrition.
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TABLE A.1.
ENCA:

FOOD COMPOSITION TABLE

ENCA:

FOOD COMPOSITION TABLE FOR PERU*

(Nutrients per 100 g. of edible portion)

Calories

Proteins

--Fat

Calcium

(g.)

(g.)

(Mg.)

Iron

Ascorbic
Acid

B
B2

(mg

(Mg.)

(Mg.)

-

(3)
(4)
(M)
()

Source

CEREALS

Rice
Oats
Barley
Maize

363
370
344
357

7.0
11.6
9".5
9.4

0.5
3.1
1.8
4.2

9
64
61
16

1.7
5.1
3.6

-

0.03
0.09
0.21
0.10

Tamales

110

2.5

5.2

32

1.4

0.1

0.04

(6)

Quinua
Wheat Flour
Bread
Tallarines

357
364
325
343

11.0
10.5
8.4
10.3

4.8

4.4

1.0
0.2
o.4

112
16
35
26

0.8
1.0
2.1

6.1
1.0
-

0.28
O.06
0.16
0.08

(1)
(5)
()
(4)

TUBERS, ROOTS
Sweet Potato
Olluco

117
62

1.4
1.1

0.2
0.1

35
3

2.2
1.1

i1.1
11.5

0.04
0.03

()
(I)

97
112
162

2.1
1.2
0.8

0.1
0.2
0.2

9
25

0.5
0.4
0.5

14.o
5.6
30.7

0.09
0.06
0.04

(1)
(1)
()

-

6

0.1

-

Papa (potato)
Plantains
Yuca

4.9

SUGAR
White Sugar
Granulated Brown
Sugar
Honey

PULSES, NUTS
Arverja
Frijoles

384

(4)

380
330

-

-

45

0.1

-

-

26

0.4

2.9

0.03

(M)

351
338

21.7
19.3

3.2
o.6

65
218

2.,5
7.2

3.5
-

0.15
O.08

()
(k)

-

(1)

ENCA:

FOOD COMPOSITION TABLE FOR PERU,

Calories

continued

Protein
(g.)

Fat

(g.)

PULSES, NUTS, cont.

Pallar, fresh
Pallar, dried
Beans, fresh
Beans, dried
Lentil., dried
Peanuts, shelled
Tarwi
Soybeans
Soybean Flour
Olives
Nuts

337

21.6
19.7

1.4&

Ascorbic

Vitamin

(Mng.)

(Mg.)

(Mg.)

38
63

5.2

5.0

0.21

5.4

6.5

0.24

31

2.0
0.8
4.7
1.8
2.3

28.5
2.4
1.5

0.09
0.31
0.21
0.53

4.6

6.1

-

0.44
0.25

9.0
2.4

-

0.36
0.22

(5)
1)
(W

-

-

-

(7)

(Mg.)

110

48.2

66

277

25.9
23.2
24.1
17.3

1.2
0.8
2.4
1.2
17.5

405

33.7

17.9

54
153
240
86

332
151

335
331

559

11.3

Source

Iron

Calcium

48

(I)
(I)
(1)
()
(i)
(1)
(i)

(3)

380
298

41.2
0.8

12.1
32.1

657

15.6

64.4

Chirimoya
Peaches
Lemons
Mamey

53

1.1

64

0.6

30
37

0.5
0.5

o.4
0.1
0.2
0.1

16
4
18
51

0.2
0.3
0.5
o.4

3.4
15.3
44.2
2.0

0.23
0.04
0.03
0.04

(1)
(i)
(7)
()

Mango
Apples

60
54

o.4
0.3

0.2
0.1

15
5

o.4
1.4

24.8
1.3

0.11
0.0

(1)
()

40
131
32
53
38
91
63
12
30

0.6
1.7

0.2
12.5
0.1
0.6
0.2
o.4

0.2
0.7

23
30
23
7
10
8
18
47
601

0.2
0.6
0.3
0.1
0.3
0.6
0.32
1.0
3.2

2.3
6.8
47.7
6.5
25.0
4.2
7.4

0.04
0.10
0.07
0.06

()
(1)

FRUITS, VEGETABLES

Oranges
Avocado
Papaya
Pears
Pineapples
Banana
Grapes
Lettuce
Spinach

o.4
o.k

o.4
0.9

0.6
1.3
2.8

4.6

0.06
0.07
0.03
0.05
0.17

(1)
(W)
(1)
()
(2)
(W)
(4)

ENCA:
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Calories

FRUITS, VEGETABLES, cont.
Asparagus
23

Protein

Fat

(g.)

(g.)

Calcium

Iron

(Mag.)

(rag.)

(Mag.)

Ascorbic
Acid

Vitamin
B2

Source

(Mg.)

AJi, fresh

2.2

0.2

44

35

4.2

1.7

8.0

0.8

47

Artichokes

1.6

6.4

19

0.05
0.37

2.8

0.2

42

1.1

0.5
1.2
0.8
1.2
1.3
2.0

-

0.2

0.9
0.5

11.4

0.02

()
I)
()

14.9

0.2
0.2
0.3
0.1

34
6
7

0.04

0.14

(1)

46
35

1.2

0.2
0.8
0.2

0.5

0.03
0.09

26
94
20
25
33

o.6

5.7

()
(5)
()
(3)

0.04

1.7
1.2
0.4
0.5

(1)

28
41

0.7
5.6
1.4
1.3
0.6

18.4
5.0
31.4
96.0

0.06

12

0.6
0.7
0.4

9.1
4.9
5.0
17.4

0.07
0.06
0.04
0.04

(1)
(1)
(2)

Lamb

136

19.0

Pork

6.1

7

257

2.2

15.2

-

0.21

6

(7)

Bacon, smoked
Cx
Beef

22.3

490
96
260

1.7

13.5
19.0
20.1

-

26
29
11

(7)

246
326
146
151
150
162

1.2
1.9
3.8

1.9
-

Chicken
Duck
Game
Sachavaca, dried
Punchana
Rabbit

47.9
1.6
19.3

0.21

18.1
16.0
29.5
32.4
30.4
21.0

18.7
28.6
2.2
1.4
2.2
8.0

0.12
0.14
0019

10
15
20
60
65
20

(7)
(i)
(7)

1.8
1.8
3.5
1.9
2.1
1.3

0.2
-

0.14
0.24

-

0.28

-

o.34
0.28
0.06

(7)
(4)
(1)
(1)
(7)
(7)

Caigua

15

Rocoto

36

Tomato
Eggplant
Cabbage
Cauliflower

19
25
23
25

Squash
Garlic
Onions
Red Beets
Carrots

26
129

49

0.5

0.05

(W)

i)

MAT

-

ENCA:
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Calories

FISH
Fish Meal
Dried Fish

Protein

Fat

(g.)

(g.)

Ascorbie
Acid

Calcium

Iron

(Mg.)

(Mg.)

(Mg.)

Vitamin
B2

Source

(Mg.)

317

60.3

6.6

4578

41.0

-

0.62

130

29.0

0.7

225

2.1

-

0.20

(7)
()

99

19.6

1.7

27

0.8

-

0.08

(1)

Preserved Fish

204

42.2

3.0

179

2.1

-

0.20

(7)

Canned Fish

172

21.0

9.8

67

1.0

-

0.50

(7)

DAIRY, EGGS
Eggs
Cow Milk, fresh

148
63

11.3
3.1

9.8
3.5

54
106

2.5
0.1

0.5

0.37
0.20

(4)
(W)

Powdered Milk

503

26.4

27.5

940

0.5

0.6

1.45

(8)

Pelargon
Fresh Cheese

453
398

16.5
19.2

17.0
33.1

3.9
1.9

31.0
-

0.45
0.44

(7)
(W)

884
930
709
716
720

6.3

10.0

.-

()

308

Fresh Fish

-

676

FATS, OILS

Aceite Cocinero
Olive Oil
Cebo de Llama
Butter
Margarine

10.0

(2)
(7)
(6)

....

0.6

45.6
81.0

20

0.6

81.0

20

11.3

5.3

11

-

.
-

--

.-

(5)

-

0.16

(6)

17.1
37.2
10.0

0.27
0.27

(W)
(W)

C0UDIMENTS

Achiote (Powder)
Huacatay
Coriander
Mustard
Oregano

Black Pepper
Dried Mushrooms
Curry

47

5.0
3.3

0.8

412
259

4.7

1.3
4.4

48

1.6

0.5

312

309
262
237

5.8

6.5

10.4

1.7

9.5

10.8

127
174
637

44
75

84

4.7
8.7
5.3
2.0
6.4

10.3
-

75.5

-

-

(5)

0.30

(1)

-

(2)
(3)
(2)

FOOD COMPOISIION TABLE FOR PERU, continued
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Calories

Calcium

Fat

Protein

(Mg.)

(g.)

(g.)

Iron

Ascorbie
Acid

Vitamin
B2

(Mg.)

(Mg.)

(Mg.)

-

-

-

22
-

1.5
-

2.4
-

9

0.4

-

Source

BEVERAGES

Brandy
Chich a (Corn)
Beer

Wine
Pisco
Tea
Coffee

275
28
42

85
220
2

1

-

-

0.4

0.3

0.3
0.1

0.5
-

.....
.....

-

0.10

0.30
0.10
-

0.01

(6)
(7)
(5)
(7)
(7)
(5)
(5)

SOURCES:
(1) Peru, Instituto de Nutricion, Composicion de los Alimentos Peruanos, (Lima, 1969).
(2) McCance, R.A. and E.M. Widdowson, The Composition of Foods, (London, 1960).
(3) FAO/U.S. Department of H.E.W.. Food Composition Table for Use in Africa, (Rome and Bethesda, Md.

1968).
INCAP/ICMIYD, Tabla de Composicion de Alimentos Para uso en America Latina, (Guatemala City, 1961).
U.S. Department Agr., Agr. Res. Ser., Composition of Foodsq, (Agricultural Handbook No. 8, 1963).
Unpublished ma'terial on Central American Foods from INCAP, (1971).
(7) Unpublished working documents on-Nutrient Composition of Foods from E-TCA and FAO, (1973).
(8) Institut Scientifuque d'hygiene alimentaire, Tables de Composition des Aliments, (Paris, n.d.).

(4)
(5)
(6)
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TABLES A.2. and A.3.
CALORIE AND PROTEIN ALLOWANCES FOR PERU

PERU:

TABLE A.2.

2

3

4

5

Requirements Adjusted
According to
Weight and Age

Requirements Adjusted
According to Activity

Population
Distribution

Total
Energy
(3x4 )/i00

1
Age Group

CALCULATION OF PER CAPUT ENERGY REQUIREMENTS*

(percent)

(kcal.)

(kcal.)

(years)

less than 1
1 - 3

1090

1091

3.5

38.15

1360

136r

10.0

136.00

4- 6
7- 9

1830
2190

1830
2191

9.6
8.5

175.68
186.15

2600

2600

3.6

93.60

3.2
4.0

9.95
118.23

13.7

397.00

3.9
2.6

107.37
67.81

Male:
Adolescent, adult
10-12

0.97

13-15
16-19

0.97M
1.02M

20-39

1.OOM

ho-49
50-59
60-69

0-95M
0.90M

1.02
1.00
1.95
).90

. 70M

0.70

1.2.

3h

2350
1.13F
1.05F
i.OOF
0.95F
0.90F
0.80F

235)
1.13

3.6
3.1

4. (0
T5.66
6.1',

0.70F

1.70

.70+
Female:
Adolescent,
10-12
13-15

1.6-19
20-39

4o-49
50-59
6o69

70+

-.

7.

[(100-p)+

]

100
1.80M

!..

adult

1.05

3.8

i.00

14.0

1.95

xF[(lO0-p)+pA]

4.o

1.90
0.30

130

2.6
1.8

302.40
82.08
50.54
31.10

1.7

25.70

Per Caput

2210

TABLE A.2, continued
FAO, Energy and Protein Requirements, Nutr. Meetings Rep. Ser., A~o. 52, (Rome, 1973), p. 80, and
ENCA unpublished working material, 1970.
M = body weight x 46 kcal.

=

requirement of moleratively active adult male at given weight.

F = body weight x 40 kcal.

=

requirement of moleratively active adult female at given weight.

A = index of adjustment for activities other than moderate:
exceptionally active = 1.34

light = 0.90, very active = 1.17,

p = percentage of population that in a given gro zp is not moderately active.

Io

TABLE A. 3.

PERU:

CALCULATION OF THE THEORETICAL SAFE LEVEL OF PROTEIN INTAKE*

1

2

Population

Average
Body a/
Weight-

(percent)

3

4

5

Requirement
Per Kg. Body
Weight Per Day

Requirement
Per Caput Per
Day (2x3)

Total
Requirement

(kg.)

(g.)

(g.)

(g.)

(ix4)/l0

Infants:

0-

years

3.5

b/

Children:

17.00

1-3 years
4-6 years
7-9 years

0.59

10.0
9.6
8.5

13.4
20.2
28.1

1.19
1.01
0.88

15.95
20.40
24.72

1.59
1.95
2.10

Male
Adolescents:

Female
Adolescents;

10-12 years

3.6

36.9

0.81

29.88

1.07

13-15 years

3.2

51.3

0.72

36.93

16-19 years

1.18"

4.0

62.9

0.60

37.7

1.50

10-12 years

3.6
3.1
3.8

38.0

0.76

28.88

0.00

49.9
54.4

0.63
0.35

31.43
19.01

0.00
0.73

23.0
24.1

65.0
55.0

0.57
0.52

37.05
28.60

8.52
6.89

3.8

55.0

0.52

28.60

1.08

13-15 years
16-19 years
Adults:

men
women

Albwance for pregnancyAllowance for lactationb/

TOTAL

29.01!1I

FAO, Energy and Protein Requirements, Nitr. Meetings Rep. Ser., No. 52, (Rome, 1973), p. 87, and ENCA
unpublished working material, 1970.
a/These average values may be substituted by specific country data, if available.

00

TABLE A.3., continued

bI/1o

requirements are indicated for infants because of the difficulty in obtaining accurate data
on length and extent of breast feeding; 17 grams of protein per infant are considered ample allowance,
however.
/It

is assumed that there are ten percent more pregnant women than infants in the 0-1 year age

group, allowing for pregnancy wastage and perinatal mortality.
d/This

requirement is assuming NPU = 100.

the protein in the national diet.

This value must be adjusted for the relative quality of
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