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ABSTRACT OF THESIS
PUBLIC INVESTMENT IN MEXICO'S NORTH PACIFIC

The purpose of this thesis is to examine the role of public
investment to promote economic development. Mexico was chosen as a case
study, with particular interest in the North Pacific region. The prin-
cipal focus is on public investment in water delivery and removal systems.
The thesis examinas relevant institutional arrangements behind Mexican
public investment in water delivery and removal systems; the role the
rasultant expanded agricultural system plays in overall economic growth
and development; the structural effects of such investment; and the
theoretical implications of investment strategiocs.

A theoretical framswork for public investment is first established
to provide a background for the remainder of the thesis. The next topic
is the growth in Mexican agricultural output, and the roles of the agri-
cultural sector in an expanding economy. The relevant institutional
arrangements and political forces which influenced the sectoral and
reglonal distribution of public funds for water delivery and removal
systems are examined next. Then the North Pacific region and the remain-

der of Mexico are compared with respect to investment in water delivery
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" and removal systems and with respect to differences in the structure of

agriculture. Finally, the regional distribution of this investment is

evaluated in terms of the theoretical framework established earlier.
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" INTRODUCTION

' The last twenty years represent a period ﬁpen ﬁgrexthan ever
before the less developed countries of the world have set their sights
on an imbroved state of economic éevelopment. Many of these less
developed countriss (LDG's) are located in arid or semi-aria regions of
Asia, Africa, and Latin America. In tho case of those countries which
have large amounts of arid or semi-arid lands, water dellvery and removal
systems have become vital ingredients in the establishment of viable
agricultural systems capable of meeting the needs of expanding popula-
tions.

It is the purpose of this thesis to examine aspects «f public
investment in water delivery and removal systems in arid and semi-grid
reglons. In particular I will examine relevant institutional arrange-
ments behind the public investment; the role such an expanded agri-
cultural system plays in overall economic growth and development; the
structural effects of such investment; and the theoretical implications
of investment strategics.,

I have chosen Mexico as a case study for three reasons. First,
Mexico is a good example of a couniry, having large arid and seml-arid
regions, that has placed heavy reliance on water delivery and removal
systems to increase agricultural output. Second, Mexico also happens
to hold one of the better records of economic development among the
LDC's. I am interested in the role an expanded agricultural system
might have played in Mexico's growth and development. Third, Mexico



2

‘provides a good stage on which to study the allo;;tion of public invest-
| meﬁtkiﬁ water delivery and removal systems.

" Chapter I of my thesis will establish a theoretical framework
for an analysis of public investment. I will discuss such concepts as
‘soclal overhead capital versus directly productive investments;
balanced versus unbalanced growth; and various forms of benefit cost
anglysis. It is hoped that this theoretical framework will be useful in
understanding and evaluating Mexican public investment strategies.

Chapter II will examine the growth in Mexican agriculturel out-
put, the economy in general, and the role of Mexican agriculture in an
expanding economy. This chapter should not only give the reader a feel
for the Mexican economy from 1940 to 1965, but should also indicate ways
in which an expanding agricultural system can contribute to economic
development.

Chapter III will cover the relevant institutional arrangements
and political forces which have influenced the sectoral and regional
distribution of public funds for water delivery and removal systcms.

In particular it is important to understand the Ministry of Hydraulic
Resources and the powerful position held by tha executive in Mexico's
political system.

Chapter IV analyzes public investment in water delivery and
removal systems in the North Pacific region of Mexico as compared to tho
rest of the country. I will show differences in investment priorities
between the North Pacific as opposed to the rest of the country, and
differences in the structure of agriculture.

In the conclusion I will draw on the theorstical framework

presented in Chapter T in order to make a tentative evaluation of
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Mexico's investment stfategy in terms of -water delivery and remoia;
:s&stems. At this point i will mention areas which I believe to hold

promise for further research. Investment in water delivery and removal

systems will hereafter be referred to as irfigation investment for the

purpose of brevity.



. CHAPTER I
THEORY CHAPTZR

There is a large body of economic theory that deals with the
prgblém of écohomic development. Economics can provide reasons for the
heavy involvement of governments in economic development that we see in
" so many inétances today. There are also economic hypotheses, some of
them conflicting, concerning the strategies which the governments should
use in promoting economic development. The purpose of this chapter is
to discuss the contributions of economics in these areas, and in so doing
to provide an essential background with which to evaluate the facts pre-
sented in this *hesis. In Chapter Four I will return.to this economic
theory in order to evaluate economic development policies of the Meiican
government. These economic hypotheses will provide some order to the
analysis of government policies, and will aid in the discussion of past -
and present alternatives for policy.

In many of the less developed countries (LDC's) of the world
today there is more and more pressure for the governments to take more
diréct and concerted action toward promoting economic development. For
oné reason or the other government has been given the role as the leading
agent of change for the development process. I would like to begin this .
séction by briefly reviewing a few of the factors which have helped to )
set the stage for the role of government in economic development.

It is important to point out that although governments of LDC's
shouldep & very great responsibility for fulfillment of expectations



about aconomic development, the public share of total general expendi-
tures in most of these countries is smaller than in the developed
countries. This is not surprising when we consider both the greater
taxable incomes beyond subsistence and also the superior tradition of
administrative sﬁills and governmant credibility with respect to the popu-
lation found in the developed countries. But the issue becomes clearer
when we see that in many cases, the public share in capital formation is
greater in the less developed countries.l Where these governments can
and do act it is often in response to the need for investment.

One of the most commonly cited reasons for the government role is
that the LDGC's have a shortage of entrepreneurial skills. Somcone must
be in a position to see investment opportunities, and then be able to
mobilize the labor, capital equipment, raw materials, and financing
needed. This type of a person may not be readily ldentifiable in a given
culture, but most likely is the possibility that this character trait does
exist but has not been drawn into action. For example, the institﬁticnal
patterns of a country may be such that the mobilization of the above men-
tioned factors may be too great a feat for any individual or group of
private individuals. It may seem as if the people in these countries are
less production oriented and more exchange oriented. The driving force
is not a desire for profits or to build empires, but rather a desire on
the part of great numbers of people for a rapid rise in the standard of

living.2

lPaul Alpert, Lconomic Development (London: Collier-ilacmillan,
Ltd., 1963), pp. 60-69.

2H. Wallich, "Some Notes Towards a Theory of Derived Development,"
in The Economics of Underdevelopment ed. by A. N. Agarwala and S. P. Singh
(New York: Oxford University Press. 1963), pp. 189-20L.




Closely related to this problem of entrepreneurial skills is that
of dualism. No country grows at an even rate in all sectors of the econo-
my, nor in all regions. Certain parts of a country may not even be a
part of the modern economy which is emerging. These areas can often be a
major hindrance to further growth (little demand for products, political
unrest, welfare needs) and at the same time most of the country's entre~
preneurial skills will not be found here. Those areas which need the
innovative skills worst, will have the least to go around.3

The actual presence of sufficient numbers of innovative persons
will not help if the projects needed do not offer sufficient returns with
respect to the relatively short time horizons shared by private indi-
viduals. This is the familiar case of social overhead capital which I
will discuss in more detail later. I would only like to mention at this
point that certain forms of social overhead capital may have to be
present before the innovative individual can see possibilities for in-
vestment and thus be drawn into action. Due to the low rates of réturn
of social overhead capital, high risks, the prescnce of social benefits,
and the large initial investments, government may have to provide for it
by default.

Equally important as a factor creating demand for government
participation in development is the demonstralion effeci of the developed
countries and the pressures that this places upon those holding political
powor in the LDC's. Improving commnications allows the people to sce

the disparities in living standards and they understandably want rapid

3Wili‘red Malenbaum, "Government, Entreprencurship, and Lconomic
Growth in Poor Lands," World Politics, XIX (October, 1966), 52-68.




redress for the inequalities. If a govermment wants to atay in power,
it must convince the people that progress is being made, This implies
a rate of economlc development greater than that of almost all the
initial rates of the presently developaed countrics. We see governments
trying to minimize the mistakes and leisurely pace of haphazard
developnment.

One way to increase investment and consequently economic growth
is to restrict consumption, leaving more of a country's resources avail-
able for capital formation. This is particularly difficult when the
importance of the desire for a higher standard of living is recalled.
Restricting consumption requires strong governmental control, but can be
effective as seen in the cagse of the U.S.S.R. This leads to the role
of government a3 saver. Frequently, sufficlent levels of private saving
do not exist, or institutions don't exist that are capable of channelling
private savings to those who wish to invest. Govermment can partially
solve this problem by using taxation or monetary policy to force saving.
Funds derived in this way would allow public investment in social over-
head capital or directly productive investments.h

Finally, many countries have had bad experlences with private
investment in certain areas. This is particularly the case with foreign
investments in such areas as transportation, mining, and agriculture,
But it has also been seen in ilhe case of a country's own citizoenry.

This has illustrated only too clearly the possibility of conflicts betweon

private interests and the public welfare of the country.

hGerald M. Meler, Leading Issues in Gconomic Development:
Studies in International Poverty (New York: Oxford University FPress,
1970), pp. 186-209.




Balanced vs Unbalanced Growth

Government participation has been accepted as a very important
factor in the process of development in today's LDC's. The next question
that arises is that of the nature of thlis participation and how it fits
into the overall process of economlc development. One of the running
controversies between economists has been between the ideas of balanced
versus unbalanced growth. This conflict is worthy of notice because the
way in which policymakers view critical factors of the growth process
will have a controlling influence on the type of government action they
attempt to initiate. I will try to show that both the balanced and the
unbalanced growth views have something to add toward understanding the
economic development and government's role in the process.

The theory of balanced growth starts frum the proposition that
the existing economic systems of most LDC's are initially deadlocked in
a state of low~level equilibrium. The developmental goal is to super-
impose a second modern economic system upon the first. This new system
will be self-contained in that it provides its own additional markets:at
the same time it produces an additional supply of goods and services.
The manufacturing sector would be emphasized bzcause its relative impor-
tance must increase as a consequence of the structural changes in 9conomic
development. The superimposed oconomic system would be created by a
'simultaneous' group of new industrial enterprises which would be ablie
to take advantage of oxternal economies in relation to supply, and of

complementarities of markets in relation to demand.5

SH.W. Singer, International Development: Growth and Change (New
York: McGraw-Hill, 196L), pp. Lu-50.




Ragnar Nurkse is ons of the leading proponents of the balanced
growth doctrine.6 He describes the initial low level of equilibrium as a -
vicious circle, Individuals in less developed countries have a lower
inducement to invest in productive activities. This stems from the small
buying power found in the local market. The small buying power is of
course the result of low real incomes to be found, the low real incomes
being the consequence of low productivity in the economy. To complete
the vicious circle, Nurkse contends that the low level of producﬁivity
is due to the small amount of capital used in the production of goods,
and the amount of capital stays small because there is little inducement
to invest and to save. Productivity becomes the most significant deter-
minant of the size of the market. Monetary policy or the physical size
of the market with its corresponding transport and trade aspects are not
the primary problems.

The concern of the less developed countries over low inducements
to invest resulting from low buying power might be compared to problems
of recession and depression in the more developed nations and has its
roots in Say's Law. The establishment of a few isolated firms would not
be successful because there would be no market demand for their produc-
tion nor other goods on which the workers may spend their increased
incémes. There must be investment in a large number and range of
industries so that the increased incomes of each would provide a market
for the production of others. Further, this range of industries would

provide a network of external economies of production that would benefit

6R. Nurkse, Problems of Capital Formation in Underdeveloped
Countries (New York: Oxford University Press, 1953), pp. 4-31.
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all‘present members and provide inducements for the establishment of new
firms. Thus the initial vicious circle would be broken and the process
of economic development begun. An important point is that the establish-
ment of the initial group of industries to start the process would require
a very substantial investment. The state would probably have to provide
this initial investment rather than relying on a spontansous group of
private investments.7

J. Marcus Fleming agrees with the balanced growth doctrine but
postulates that its success is dependent upon the condition that supplies
of factors to be used in production are not fixed. Otherwise their
prices will be bid up and the external diseconomies ma2y outweigh the
external economies. If the supplies are more or less fixed, the firm
mst use less factors than before. He adds a further refinement by
stating that external economies are more likely to prevail in industries
which are vertically related. The more industries which are vertically
related, the greater their effect on other industries which are no£
vertically related. He warns against applying the idea of external
economies in too wida or general a sense.

Another major advocate of the balanced growth theory is
Rosenstein-Rodan. He discusses the nsed for balanced growth in terms of
a rumber of indivisibilities which he believes are in common exlstence.

He illustrates first the indivisibility of the production function

"Tbid.

8J. Marcus Fleming, "External Economies and the Doctrine of
Balanced Growth," Underdevelopment, ed. by Agarwala and Singh, pp. 272~29L.
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(lumpiness of capital) with particular reference to the need for social
overhead capital (SOC). SOC must precede other investments, has long
gestation periods, and has a high minimum durability. Other sectors
than SOC would also enter the picture here. Second, there is an
indivisibility of demand. Investment decisions aren't independent, but
have high risks as a consequence of uncertainty over whether the products
will find a market. International trade may help the problem some but
there is still a certain minimum investment required. The third indivisi-
bility is in the supply of savings. There must be mechanisms provided
to assure that the marginal rate of saving remains greater than the
average rate of saving once incomes are on the rise. Finally, there is
a psychological indivisibility which militates against the emergence of
entrepreneurial types of individuals. An atmosphere or feeling of
development in a country may exist only when there is a certain minimum
size and speed of overall investment.9
Harvey Leibenstein also sees a fluctuating condition of eduilibrium
at low levels of income. He developed the critical minimum effort thesis
to show how a country might break out of this equilibrium state. For any
stimulant to an economy there are corresponding income-depressing and
also income-raising forces. If this critical minimum is surpassed, then
thé income-raising forces would predominate and the economy would be on
the growth path. An example of an income-depressing force might be the
increased population arising from a small increase in capital. If the

capital increase was significant, benefits such as external economies

9P.N. Rosenstein-Rodan, "Notes on the Theory of the 'Big Push',"
in Readings in Fconomic Development, ed. by T. Morgan, George Betz, and
N.K. Choudhry (Belmont, California: Wadsworth Publishing Company, "nc.,
1963), pp. 1L3-150.




12

and increased incomes would promote a rate of economic growth greater
than the population growth rate. In conclusion; the initial investment
must be large enough to overcome the income-depressing effects and to
provide a surplus for economic growth. These income-depressing effects
help to explain why isolated investments in a few industries will not do
the trick.lo

The theory of balanced growth has drawn many criticisms as well
as praise for its usefulness in describing economic deve10pment.' Hans
Singer agrees that the doctrinc is most useful when there are sufficient
resources available; that carried out in the form of policy it would
eliminate pessimism by providing an anticipation of expanding markets;
and finally that its usefulness increases as a given country becomes more
developed.11

Singer also lists some important criticisms of the balanced
growth doctrine. First, he contends that the theory fails to come to
grips with the problem of resource shortages. Fleming's contention about
expandable factor supplies is not likely to be met. Secondly, this in-
creased demand for factors would be in direct competition with other
investment projects also having the direct puspose of increasing the
amount of available resources. Since agricultural investment to provide
greéter food supplies is a necessary part of the theory, taking the
balanced growth path would almost appear to require an amount of resources

found only in the already developed countries. As a result of these and

loHarvey Leibenstein, Hconomic Backwardness and liconomic Growth
(New York: John Wiley and Sons, inc., 1957), pp. 9L-110.

11

Singer, International Development, pp. 39-54.
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other criticisms Singer concludes that "Guerilla lactics" may be more
effective than a "direct frontal attack".12
There are alternatives to the balanced growth path and Singer
mentions somc of these. Agricultural and non-agricultural productivity
could be increased, foreign trade could be expanded, import substitution
could be promoted, the economic infrastructure could be strengtihened,
or the structural imbalance existing in the economy could be increased.
Any one or a combination of steps like the abovo might be effective and
would come closer to being within the ability of a given country.13
The list of criticisms and questions concerning balanced growth
can be lengthened without lodking very far. For cxample, will the
owners of productive factors in older firms buy most of the output of
newer firms at a profitable price? This has been a continuing assumption,
but how do we know it is true? Second, a program calling for balanced
investment in a large group of modern firms experiencing increasing
returns to scale seems to have a built-in contradiction. With onl&
limited resources a less developed country might be able to capitalize
on returns from large scale production in only a few of the industries.
Third, the balanced growth argument is criticized for asswmng a clesed
economy. The fact that trade with the outside world is possible provides
an alternative. Fourth, for an economy to internalize external economies
would also require internalizirg external diseconomies asuch as rising

factor prices and dislocation of traditional enterprises. Fifth, the

'big push' idea of supor-imposing a modern economy on the traditional

12Ibid.

13Ibid.
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oconomy implies an oxtreme form of dualism. Sixth, it might be a wisor
policy to concentrate on projects with a much lowsr initial investment
but higher operating costs and lower outputs than the most modern f£irms.
More projects of this type could be financed with limited resources.
Finally, the question of who will organize this huge collection of com-
plementary investments arises. Given the physical resources, how many
governments would be capable of undertaking such a task effectively?lh

Criticisms like those listed above seem to indicate that balanced
growth is by no means the last word in development theory. Understanding
certain faults of the balanced doctrine can provide an important clue
about where to go next. Albert O. Hirschman has stated that his great
opposition to the balanced growth idea had enabled him to discover that
he had his own distinct ideas about the matter.Ll? He is of the opinion
that balanced growth is actually derived from underemployment problems of
the advanced countries, and is not applicablc to the less developed
countries because it requires the type of effort that these countries are
Just not capable of. In addition, he is not convinced that the external
economies from balanced growth will automatically be greater than the
external diseconomies. The theory thus fails as one of devulopment
because of its formidable requirements and uncertain outcome.16

Hirschman calls his a theory of unbalanced growth to illustrate
the contrast to balancoed growth. He contends that balanced growth is

like a serises of snap shots of the growth process which is really one of

thtephen nke, Economics for Devolopment (Englewood Cliffs,
N.J.: Prentice-Hali, Inc., 1963), pp. 290-310.

lsﬁlbelt 0. Hirschman, The Strategy of Lconomic Davelopment (New
Haven: Yale University Press, 1958), p. 50.

61bid., pp. 50-61.
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unbalanco. At a given time the system may be in balance, but this
appearance has been brought about as a result of a continuing series of
structural imbalances in the économy. The fact that investments are not
made in a whole array of firms at once provides the motivational force
for economic growth., A shortage of electric power or steel ingots will
create pressures which will facilitate the establishment of the needed
productive facilities. If the food processing industry cannot find
@nough suitable packages on the market, then this evident need will pro-
vide the incentive for some individual or individuals to invest in the
packaging industry. Uncertaintics about finding a market are reduced be-
cause the demand for packaging is evidently there. Unbalance gerves to
use scarce entrepreneurlal skills in the wisest way possible. Further,
the market is not the only method available for bringing about a reduc-
tion of shortages. If the market fails, pressures can always be applied
in the political realm.1l7

The road to development involves continually maintaining stressec,
and other imbalances, such as surpluses or shortages of SOC, The key to
the process is induced investment, and external economies which have not
yot been capi.talized upon provide one of the main inducements for further
investment, Proponents of balanced growth would argue that this process
would never get off ground floor since there would be no market for the
production of tho relatively small number of existing industries. Not
S0, says Hirschman, no economy is ever at this rock Lottom level of

equilibrium. Iither domestic or foreign markets exist, and are only

1bid., pp. 62-75.
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waiting to be discovered. This, then is unbalanced growth. While the
economy is constantly striving for balance, it never reaches that point
as long as tho growth process continues.18

Other theorists add support to Hirschman's idea of induced in-
vestment. An example is the idea of leading sectors in the take-off of
economic growth as developed by Walt Rostow. Once the preconditions for
take-off have been met, and some type of stimulus has launched the
oconomy into economic growth, growth is maintaincd by the emergence of a
continually changing group of leading sectors. iconomic growth is char-
acterized by differing growth rates in all sectors of tho economy. There
are first of all the primary growth sectors which maintain a high growth
rate and induce expansion in other areas of the economy. Second, thore
are supplementary growth sectors whose expansion is the direct result of
activities in the primary growth sectors. Finally, there are the
derived-growth sectors which expand in some p -oportion to general indica-
tors in the economy. The expansion of these primary growth sectors pro=-
vides the external cconomies and other secondary effects neceded to spur
other parts of the economy.19

This discussion of the balanced and unbalanced growth theories is
valuable because it adds understanding to the problem of economic develop=-
ment. Neither theory should be considercd totally right or wrong, but
both should be valued for the particular insight they provide. Some

writers such as V. V. Bhatt believe that the two theories arc not incon-

sistent at all. A certain amount of unbalance provides the otherwise

81144,

19w.z. Rostow, The Stages of Economic Growth (New York: Cambridge
University Press, 1960), pp. 52-50.
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lacking motivation for an eventual growth of a balanced nature. Too

much imbalance, on the other hand, could create a situation that would

be potentially explosive. Further, balanced growth theory provides

ideas about government participation that receive short shrift in writings

about unbalanced growth.zo

Balanced growth may be desirable for an
economy in more advanced stages of economic development, while a strategy
utilizing the theory of imbalance may be necessary in earlior stages.

Since the idea has been developed that imbalance can provide an
incentive to spur economic growth, it might be wise to investigate
briefly some possible strategies toward this goal. Again, Hirschman has
made some useful contributions to this field. PBefore going further, how- ‘
ever, 1t will be useful to review the distinguishing characteristics of
social overhead capital since this concept plays such an important role
in Hirschman's analysis.

Social overhead capital (SOC) can be distinguished from other
kinds of capital in the following ways: First, SOC cannot be imported in
most cases. It often entails services rather than goods, and these ser-
vices must be produced where thoy are used. Second, the benefits from
S0C are often very widely spread among various classes of users who may
at the same time be qujte numerous. Third, services from SOC are often
provided by the government at regulated or free prices due to the diffi-
culty of charging those who are recipients of benefits from the projects.
It is difficult both to exclude those from the benofits who do not wish

to pay for them and to even determine a proper price in the first place.

2OV.V. Bhatt, "Some Notes on Balanced and Unbalanced Growth,"
Economic Journal, LXXV (March, 1965), 88-97.
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Fourth, up to capacity use of the projects, marginal costs tend to be
fairly constant and to represent a small percentage of total costs per
‘unit of output. In other’words it is of advantage to use the project
to capacity since this will not add to costs that much, and social bene-

fits will be maximized. Finally, the initial capital investments are
often characterized by lumpiness, which implies that private investors
may not have sufficient resources.21 To this list I would also add the
fact that monetary benefits are often of a delayed nature, placing many
projects outside of the time span that would be relevant for private
investors.

Now I will return to the topic of strategies for promoting un-
balanced growth and Hirschman's analysis. Hirschman sees that the polici
makers have a choice between SOC and directly productive activities
(DPA). A typical LDC will not have the ability to bring sufficient re-
sources into action to allow for full investment in SOC and DPA at the
same time. The choice becomes one of promoting an excess or a shortage
of S0C. If the policy makers choose to promote an excess, then they will
invest initially in SOC. This will provide such things as cheaper input
prices and the necessary services in attracting potential private
investors into the DPA area. The new SOC services might be all that are
necessary to turn a dubious investment possibility into a profitable
one in the eyes of the potential investor. Hirschman calls this type
of inducement "permissive". An inflow of private investment in DPA

would be expected to follow the new SOG.22

21Enke, Iconomics for Development, pp. 321-22.

22Hirschman, Strategy, pp. 83-97.
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There may be potential problems with this type of strategy in
that once the new SQG is in place, private investors still may not act.
Also, there may alreadﬁ exist sufficient amounts of SOC due to its in-
herent attractiveness for policy makers. The difficulty in measuring
costs and benefits for SOC investments can assure policy makers that
past errors in project selection are hard to discover, and SOC projects
make nice monuments for the government. The other policy alternative
is to create a shortage in SOC by direct government investment, or
government subsidy in DPA. Once the firms are in operation they will
exert great political and economic inducements for provision of any
needed SOC. This will assure efficiency in SOC project selection and at
the same time provide the necessary incentives to get the projects com-
pleted. Investment in DPA may not be at all more risky to government
than investments in SOC. This second stratsgy is more of a "compulsive"
inducement. An important factor to remenber when considering compulsive
inducements is that a certain minimum of SOC must always be initially
present as a prerequisite for any DPA.23

Whichever strategy is chosen, the growth process proceeds by a
series of steps: imbalance followed by rectification followed by new
imbalance. In both cases it is the responsibility of government to
create the imbalance which in turn should provide either the compulsive
or permissive inducements for further investments. Uventually, as the
economic structure of the cquntry becom2s more and more advanced, and
decision makers become aware of future shortages from oxperience, both
DPA and SOC investments will come more and more to be made in anticipa-

tion, before any shortages arise. Continuing investments will be made

23Ibid.
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-simulianeously in both areas, and the interrelationship between
balanced and unbalanced growth will become apparent. Anticipated imbal-
ance will have become the motivating force rather than imbalance itself.

Economic development will then be assured.

Investment Critoria

No country will invest exclusively in DPA or SOC to the complete
exclusion of the other. But a realization that these types of relation-
ships may exist will be a useful part in the planning considerations con-
cerning the general nature of investments for any LDC. Once the overall
possible level of investment and the major strategy is determined, how-
ever, still more information is needed to further distinguish between
different possible cholces for individual projects. Investment criteria
for project selection must be briefly discussed in order to provide a
background in this area.

One possible alternative in order to establish a measure for the
potential value of a proposed project is to use benefit-cost analysis.
For each project the costs and benefits are calculated and used to form
a ratio with which to compare projects. Benefits would include all net
receipts from the sale of project outputs. The receipts for each year
would be discounted according to their distance into the future and
added together to obiain the present valuo of benefits. Included in this
calculation would be the sale of any capital cqulpment at the end of the
project life. If market transactions do not exist with respect to a
particular project, then benefits would correspond to tha amount of mongy
which consumers would have been willing to pay if thsy had been able to

make a market purchase. In certain other cases, benefits would be
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counted as the cost of providing a particular output by the cheapest
alternatlve means. Costs would consist of the value of all expenditures
on goods and services needed to provide and maintain the project. This
would include irltial and replacement capital expenditures. The ratio of
benefits to costs is the generally accopted criteria, rather than the
difference betwoen the iwo. Projects are thon ranked starting with those
having the highest benefit-cost ratios down to the lowest. A government
body would then go down the list including all the projects which its
sources of financing would allow it to complete. Usually, no project
with a benefit-cost ratio less than unity would be undertsken. In cases
where there are multiple objectives, the most important objective is
usually maximized with the other objectives serving as constraints.2h
Two important qualifications concerning the above mentioned
benefit-cost analysis should be made. First, the benefit-cost ratio as
an investmont criterion is truly useful for only certain typcs of in-
vestment decisions. Capital intensities of different projects musf be
within a certain limited range and the costs must be economically similar.
The nature of the benefits and the levels of uncertainty associated with
them should be similar. And of course different projects must have
comparable 1ife spans. These limitations would rule out a comparison of
many SOC and DPA types of investments. Finally, the efficiency criterion,
unless modified in certain ways, may not be the most useful way of com-
paring projects for some objectivns.25 The second qualification concerns

the assumptions of a compoetitive market system which are behind the

2lran M. D. Little, "Project Analysis in Relation to Planning in
a Mixed Economy," Dovelopment Problems, (OECD Development Cenire),
(Summary of Papers at the Columbo Seminer, Paris, 1967), pp. L7-65.

250tto Eckstein, Water-Resource Development: The Econondcs of
Project Evaluation (Cambridge: Harvard Unlversity Press, 1958), pp. L7=70.
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analysis. First, consumers are ralional. They experience diminishing
marginal rates of substitution between goods, and their preferences are
independent of the purchases of others. Producers adhere {o rational
profit maximization. They experience decreasing returns in production,
and there are no physical interdependencies among the production
processes of different firms (e.g., pollution). The assumptions of a
perfect market cxist and the commodities produced must be of a marketabls
form. Additional assumptions would be an acceptable distribution of
income, resources which are relatively mobile, and all resources and
labor are employed. To the extent that these assumpiions are not met,
certain adjustments may or may not have to be made.26

There are a number of other apprcaches to the problem which are
related to benefit-cost analysis but have been developed out of the
recognition that less developed countries have, to a greater cxtent,
their own special problems which require unique solutions, and that the
above agsumptions are even less likely to be met in the case of LDG's.
There are various types of benefits, depending upon such things as the
frame of reference and the time period used. What things should be
maximized: labor absorption, output per unit of a given scarce factor,
future economic growth, or consumption for the present? ' In a similar
manner, which should be minimized: initial investment or the gestation
period?

Polak believes that the value of annual output divided by the
value of capital used to produce the output is the key.. lle calls this
the rate of turnover and specifies that the ratio should be maximized.

26Ibid., pp. 19-L6.
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Polak was dealing with a capital shortage and a foroign oxchange shortage
situation which would follow WWII. The goal was to get the investment

projects into operation as soon as possible and with the greatest rate of
turnover. Either export producing or import substituting projects would
27

receive priority. This method represents a built-in bias against many
types of social overhead projects which have low turnover ratios. In
addition, it would not maximize growth in the long run since capital
formation would be minimized.28 .

Ragnar Nurkse calls for a type of forced saving by means of
labor intensive capital formation. He assumes large quantities of sur-
prlus or underemployed labor in the agricultural sector which could be
transferred to capital formation projects without reducing agricultural
output. The key would be to keep both groups, those remaining on the
farm and those transferred, from increasing their consumption by too
great an amount (any increased consumption would have to be paid for by
other domestic savings or foreign assistance). Nurkse favors social
overhead investments as initially important to duvelopment, but points
out that they should be built by the surplus supply of labor, even to
the extreme where these workers would have to make their own simple
29

tools., While this may eliminate the need to support unemployed labor
at subsistence levels, it is also criticized as not being compatible with

maximum growth in the long run. It increases the propensily to consume,

27J. J. Polak, "Balance of Payments Problcms of Countries
Reconstructing with the lelp of Foreign Loans," Quarterly Journal of
Economics, LVII (Feb. 1943), 208-L0.

28R. N. Tripathy, "Criteria for the Selection of Investment
Projects," in [Economic Development: Challenge and Promise, ed. by
S. Spiegelglas and C. J. Welsh (Englewood Cliffs: Prentice-Hall, Inc.,
1970), pp. 70-72.

29Nurkse, Capital Formution, pp. 36-47.
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leaving less investable surplus and does not utilize the most productive
methods.30 More importantly, the whole argument rests on the unproven
assumption that underemployed labor can be removed from the farm without
reducing farm production. And lastly, can untrained rural labor work at
all effectively in constructing complex social overhead projects?

The social marginal productivity criterion has found many adher-
ents, A. E. Kahn among them. The marginal benefit from a glven project
must be measured as it adds value to the total economy, not to the
individual firm. This recognizes that the two may not always be in har-
mony. When benefits to the entire society are being considered, the
need for shadow pricing often arises for instances when market prices do
not reflect these benefits. The social marginal productivity (SMP)
criterion is correlated to the capital turnover method when capital is
relatively scarce and labor extremely plentiful, and investment is
financed in part by borrowing from abroad. In the case of 50C, the SMP
of capital may be very high up to a certain critical point and very:low
from then on.31 Once a surplus of SOC is reached, SMP will be very low.

H. H. Chenery has e.aborated upon the SMP method in an attempt to
further distinguish between private and social profitability. Let V/K
represent the value added in the domestic economy per unit of investment,
C/K the total operating costs per unit, and B the balance of payments
effect where r represents the amount of increase in national income equal
to a one unit improvement in the balance of payments. Chenery develops
the following relation:

SMP = V/K -C/K + B * r/K

3o'.l‘t':l.pathy, "Investment Projects", pp. 70~71l.

31A. E. Kahn, "Investment Criteria in Development Programs",

Quarterly Journal of Economics, LXV (Feb. 1951), 38-61.
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sMp dépequ upon more than the difference between value added and costs,
but algo on the balance of payments.effect of a given investmen’,, He ex~
plains that there are certain sectors which have a high balance of payments
effect, and that labor-intensive methods are offset in other areas due to
the same effect. Othor useful tests could also be included: social
costs, length of time for investment yields, and regional balance.32
However, the SMP method can still make it difficult to choose between SOC
and DPA since SOC doesn't contribute directly to output.33

In a discussion of benefit-cost analysis, Arthur Maas tries to
bring more than just economic efficiency into the picture. A major down-
fall in the past had to do with project ranking on the basis of efficiency
alone. He ventures that income redistribution among classes and between
regions could be an equally important goal. The objectives of efficiency
and income redistribution can be conflicting, however, necessitating the
development of a trade-off ratio between the two. The logical place to
determine such a ratio would be in the political arena of a countr&.Bh

In another attempt to integrate equity and efficiency, McGuire
and Garn have developed an index of need which they call a welfare index.
This index 1s a positive function of the ratios of the mational employ-
ment rate to regional employment rate and national median family income
to regional median family income. The larger the value the welfare index
is allowed to take, the more prominently the equity criterion will come

into play. Poorer people and communities are usually less efficient in

224, H. Chenery, "The Application of Investment Criteria,"
Quarterly Journal of Economics, LXVII (Feb. 1953), 76-96.

33Tripathy, "Investment Projects," pp. 71-Tk.
ks
3 Arthur Maas, "Benefit-Cost Analysis: Its Relevance to Public
Ingbsgmant Decisions," Quarterly Journal of Economics, LXXX (May, 1966),
20 -2 .
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production than richer peocple and communities, but it is assumed that a
giveﬁ dollar's worth of benefits accruing to the poor' person or region
benefits society more than if it accrues to the wealthy person or

35 The question of regional imbalance will be returned to shortly.

region.
I have mentioned that maximizing efficiency and a more equal dis-

tribution of income may be confiicting objectives. This is because an
effort to maximize growth will always discriminate against large numbers
of the present generation in favor of some nebulous future generétion.
Redistribution never seems to occur as long as growth maximization is the
only goal. Harvey Leibenstein contends that maximizing the future level
of output should be the objective of investmant policy. Those areas
must be invested in which will ultimately give each person a greater
aveérage productive power than any other alternaiives. This large lewvel
of productive power depends upon, for one thing, maximizing the amount of
capital per worker which is accomplished by paying attention to the amount
of net "general reinvestment" generated each year by the initial invest-
ment. In general, the effects of any investment on the following four
areas should be considered: the expansion of growth factors, future
savings habits, future consumption patterns, and the rate of pepulation
growth.36

| Svoner or later choices must be made concerning various of.the

conflicting objectives and compoting criteria for investment. In

reality the trade-off between objectives will be on the basis of

35M. C. McGuire and H. A. Garn, "Integration of Fquity and
Efficiency Criteria in Public Project Selection," [iconomic Journal, LXXIX
(mc. 1969), 882-930

36Leibenstein, Feonomic Backwardness, pp. 264-68.
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politics, just as the investment criteria used will probably be more
political than economic. This cannot be avoided, but the policy makers
should be aware of the various economic tools available to aid them in
their decisions.

I would like to end this chapter with a note on why investment
policies are so often concerned with problems of regional balance. There
are several possible reasons, and these should be mentioned, since
regional objeclives come into play so often. To begin, humanitarian
reasons for regional concern can never be ruled out. A government may be
genuinely concerned with living conditions experienced by various segments
of the population. If humanitarian reasons are not behind this concern,
however, it may still be there as a result of intense political pressures
in that direction. A good economic reason would be a desire to reduce
congestion in certain regions by developing other regions as alternatives
for future investments. Diseconomies of scale in a region may takg the
form of pollution, congestion, high costs of services, and rising ranks
of unemployed attracted by the great activity in an area. Certain
regions may also have supplies of natural resources which could be
exploited if a certain level of investment could provide the mininum set
of conditions necded to start, these conditicns including the provision
of certain amounts of SOC. Investing in these regions might lead to
maximizing overall growth itself. There aro also uncxpected rewards
which come from the development of any region. These may include the
development of previou;l& unrecognized natural resources or the drawing
forth of innovative individuals from within or without the region.
Finally, all the normal national objectives of development would also be

operative. These would include increasing national, income, price
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stability, diversification of the economy, and strengthening the balance
of payments.37 Any government which ignores regional nseds as an

‘objective of investment may be asking for trouble or ignoring possibili-

ties to develop its country.

The reader should keep these hypotheses and their implications

" in mind while reading the rest of this thesis. Do they help explain why
the Mexican government chose to invest directly in lrrigation facilities?
More importantly, will they be of help in evaluating the Mexican irriga-

tion investment policies?

37David Barkin and Timothy King, Regional Economic Development:
the River Basin Approach in Mexico (New York: Cambridge U. Press, 1970),

pp . 1-5 .




CHAPTER II
AGRICULTURE AND MEXICAN ECONOMIC DEVELOPMENT

The underlying reason behind the Mexican decision to invest in
irrigation facilities is the great importance agriculture has played, and
will continue to play in the economy of the Mexican nation. Arable lands
are not common and controlling the amount of water available is very
often a problem. This chapter will examine the Mexican economy and the
contributions which the agricultural sector has made to economic growth
and development.

It is important to remember these agriculiural contributions,
because a different policy of irrigation investment, such as changing the
regional. locations and project scale, would have resulted in a different
agricultural sector than the one which actually evolved. A qualitatively
different agricultural sector might have effected the overall economy in
various possible ways. For example, agricultural export earnings might
not have been so large; however, the domestic market might have been
strangthened by a more gqnitable distribution of investment between

regions.

General. Observations Concerning the Mexican conomy

Something which can be called economic growth as opposed to
economic development did take place in Mexico bafore the Nevolution of

19;9 but it did not represent an increase in the general level of



30

well-boing for the masses nor ths type of structural change which is
normally associated with economic development. Manufacturing, mining,
and some types of commercial agriéulture were growing, but they were
often controlled by foreign and wealthy domestic interests and directed
toward the export rather than the domestic market.

The perlod from 1910 to 1940 did not exhibit impressive statisti-
cal indicators on growth, but it was & period of important institutional
changes which likely laid the foundations for futurc growth and develop-
ment. First came important changes in political control, followed by
other institutional changes in such things as the ownership of the
petroleum industry and railroads, development of credit and banking
institutions, and changes in the holdings of agricultural lands. From
1940 on, the Mexican economy began to grow at truly impressive rates
accompanied by continuing increases in per capita income.1

Table 2-1 will help to illustrate the record of growth ratqs in
the Mexican economy from 1900 to 1965. Table 2-1 shows that after
1940, the average annual growth rates did not fall below six percent.
Comparing this figure to the rate of population growth indicates that
the per capit; product grew at 3.9 percent and 3.0 percent during the
1940's and 1950's respectively. From 1960 to 1965 the rate was not far
under three percent, but it was lower than in previous periods. While
the growth in GDP was no less thﬁn the previous period, the rats of
population growth sky-rocketed to 3.4 percent during the 1950-65 period,
explaining the decliné in'the growth rate of per capita product.

1Clark W. Reynolds, The Mexican Economy: Twentieth-Century
Structure and Growth (New Haven and London: Yale University Press,

1970), pp. 15-U3.
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Population growth will be a vital factor in future Mexican economic
development, in that it could cancel out gains in total output.

TABLE 2~1
GROWTH RATES OF THE MEXICAN ECONOMY, 190065
(Compound Annual Rates of Growth--In Percentages)

. 1900-10 1910-25 1925-L0 19LO-50
1. GDP 3.3 2.5 1.6 6.

1
2. Population 1.1 0.1 1.6 2.8
3. Per capita Product 2.2 2.h 0.0 3.9
4. Agricultural Production 1.0 0.1 2.7 5.8
5. Manufacturing Production 3.6 1.7 L.3 8.1
6. Mining and Petroleum
PrOdUCtion 7.2 5.6 "109 2 05
1950-60 1960-65 1925-65
l. GDP 6.1 6.1 L.5
2. Population 3.1 3.4 2.6
3. Per capita Product 3.0 2.7 1.9
h. Agricultural Production L.3 Lh.3 L.2
5. Manufacturing Production 7.3 8.1 6.L4
6. Mining and Petroleum
Production 5.3 h.2 1.7

Source: Clark W. Reynolds, The Mexican Zconomy: Twentieth Century
Structure and Growbth (New Haven and London: JYale University Press,

1970), p. 22.

Until 1925, mining and petroleum production grew faster than
either manufacturing or agricultural production, but subsequent govern-
ment policies, expropriation being the most-important, eliminated this
Qitality in the primary sector. After i9h0, manufaéturing led the field, -

Jgrowing at rates well above seven percent. This reflected also govern-
ment policies that were specifically designed to subport manufacturing.
Mining and petroleum finally reached rates of 5.3 and 4.2 percent during
the 1950-60 and 1960-65 periocds. While lower than manufacturing, the
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agricultural sector continually increased its output at a‘réSpectable

level of 4.2 percent from 1925 to 1965.

TABLE 2-~2
SECTORAL DISTRIBUTION OF GDP, 1900-65

(Percentages)

1900 1910 1930 1940 1950 1960 1965
Gross Domestic Product 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Crop Production 4.3 11.h 13.1 1.6 146 12.3° - 2
Manufacturing 13.2 13.7 16.7 18.0 20.5 23.0 25.3
Mining 6.4 8.8 9.8 5.6 3.0 2.2 1.7
Electric Energy - - - 1.0 0.9 1.2 1.4
Petroleum - 0.3 3.7 2.9 2.7 3.2 3.2
Construction - - - 3.6 3.1 3.5 3.5
Transportation 3.1 2.8 5.3 L.5 L.8 h.9 k.3
Commerce - - 15.8 240 26.2 25.7 -

Government - - 3.6 3.1 3.2 2,7 2.7

3nata not available.
Note: Columns will not total 100.0 due to the omission of certaln
sectors such as livestock, forestry, and fishing.

Source: Reynolds, The Mexican ficonomy, p. 61

Table 2-2 will help to briefly explain the changes in the rela-
tivé.importance of the various sectors in the Mexican economy. One cén
conclude that manufacturing’s high rate of growth would increase its
relatlve importance. From 1940 to 1965 manufacturing production in-
creased from 18.0 to 25.3 percent of GDP. Electric energy and petroleum
also showed increases during this period. While most of the other sec-
tors did not show continuing tfends in either direction, it should be
noted that crop production has Qhown a tendency to declin; in importqncé
somewhat. From 1940 fo 1965\min;ng decreased froﬁ 5.6 to 1.7 perdénﬁ of

GDP.
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In conclusion, Mexico has produced a noteworthy level of economic
growth and activiiy over a twenty-five year period, 19L40-1965, that has
allowed per capita product to grow at significant rates. Manufacturing
has increased in relative importance while crop production has declined
somewhat. This pattern is typical of that followed by many developing
countries.

In the following parts of this chapter I will discuss this
growth and development in slightly more detail, considering it from the
framework of agriculture and that sector's contributions to growth in

the other sectors, and to economic growth in general.

The Agricultural Sector

The record of Mexican growth has indeed been impressive as I
have tried to show in the preceding seclion. While the Mexicans are a
long way from solving their problems, they are sustaining a respccﬁable
growth rate. Perhaps continued high levels of performance in the future
to match that of the past would give Mexico the means to solve such
problems as inter- and intra-regional income inequalities and agricultural
dualism. Like the over-all economy, the agricultural sector has had a
notable record of growth in total output; however, certain problems
such as regional dualism and poor income distribution continue to exist.
I will first outline some of the main features characterizing the growth
of the agricultural scctor, and then discuss some of the contributions
made by this sector to Mexico's over-all economic development.

The Mexican agricultural sector entered the twentieth contury as
mainly a subsistence agriculture, existing alongside growing areas of

dommercigl agriculturé'aqd livestock raising on large haciendas. This
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was during the rule of Porfirio Diaz #188L4-1911), when government policy
favored consolidation of the land and easy entrance of foreign interestgs
into Mexican agriculture. The important thing to keep in mind is that
during this period, increasing numbers of Mexicans were becoming land-
less as a regult of land consolidation. At the sams time agricultural
exports were growing at the expense of food production for home consump-
tion. The share of exports in the agricultural production were four
percent in 1877, but rose.to fifteen percent in 1907, and as higﬁ as
nineteen percent in 1910. Because of these changss in the composition
of agricultural production, the price of food rose by greater than
twenty percent between 1900 and 1910.2 This compounded problems already
experienced by the masses. The agricultural sector was contributing
neither to the welfare of the psople nor very significantly to the
economic development of the country, since the incrsased foreign reserves
were not being used to help the masses.

During the revolutionary years from 1910 to 1920, the effects of
the fighting had an adverse effect on the agricultural sector. Certain
areas of the country such as the North Pacif:i.c3 did not feel the effects
as mch, but the small farmers in most parts of the country were particu-
larly harmed. By 1920 production had fallen below the level of 1900h.
Contributory problems included such factors as caution on the part of

the large owners, seizures of lands, and increased on-farm consumption

2Reynolds, The Mexican Economy, p. 9.

3For an explanation of the regional areas used see footnotes to
Table L-6 on p. 99.

hEdwardo L. Venezian and William H. Gamble, The Agricultural
Development of Mexico: Its Structure and Growth Since 1950 (New York:

Praeger, 1909), p. 5h.
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of output. After 1920, pgoduction began to recover toward previous lev
els, but the agricultural sector had the same backward characteristics
as before the Revolution. Official land reform had not as yet begun, and
the commercial properties were still confident enough to increase their
production for export. From 1907 to 1929 per capita agricultural product
fell by eighteen percent, having important implications for the well
being of the agricultural population and general per capita food_con-
sumption.s This may overstate the problem, however, because 1929 was an
unusually bad crop year. In fact, in the fifteen years after 192l (from
1925 to 1940), there was apparently an increase in well being. Total
crop production increased bylone-third during this period while food crop
production increased by one-half, and owner consumption of farm output
also increased significantly.6 |

An examination of data compiled b& Richard V. Parks in Table 2~3
will be helpful in developing a general understanding of changes in
agricultural output from 1925 to 1960. This table is composed of a set
of indices of agricultural production based on 25 different crops.

With the exception of the 1930-34 period, there has been a
steady upward climb in production from 1925 to 1960. The 1930-3L period
shoys the effects of the world depression on the Mexican economy, par-
ticularly in the decreased foreign demand for Mexican exports. At this
time, just before Prusident Cardenas began his massive land reform
program, there was great uncertainty on the part of many producers, re-

sulting in the neglect of many of the farm lands. These two factors may

5Reynolds, The Mexican Economy, p. 102

6Ibid., p. 97.
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TABLE 2-3
INDICES OF AGRICULTURAL CUTPUT

Period Total Foodstuffs Industrial Crops
1925-29 100.0 100.0 100.0
1930-34 93.3 97.9 82.9
1935-39 105.9 102.1 114.8
1940-LL 129.5 120.1 151.7
1945-49 160.7 147.3 192.3
1950-54; 247.3 202.1 352.0
1960 385.3 322.6 532.8

Source: Richard W. Parks, "The Role of Agriculture in Mexican
Economic Development," Inter-American Economic Affairs, XVIII (Summer,

196L), 6.
be largely responsible for the fact that the industrial crop index fell
fifteen points further than the foodstuff index. All the remaining

periods show continuing increases in agricultural production, both for

7 The Second World War plays a very im-

industrial crops and foodstuffs.
portant part by providing an increased demand for agricultural expérts
of which the Mexican producers were able to take advantage. An upward
bias probably exists in the above data due to improved collection of
statistics, and the increasing proportion of output marketed.
Over the entire period from 1925 to 1960, the average anmal

rate of growth in agricultural production was L.l percent. From 1925-29
to 1940-Uh the growth rate was 1.75 percent, but in the period 1940~k
to 1955-59 the rate increased to 7.05 percent. The overall rate of 5.75
'percent per year growth for industrial crops was greater than the 3.55
percent yearly growth of foodstuffs. This illustrates the changing

structure of Mexican agriculture as internal food requirements were

7L:i.vestock production has not been included because of scarcitf‘
Of datan * K )
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increasingly met and the government placed more emphasis on the provision
of agricultural raw materials for tpe growing domestic .industries and for .
export. With roughly thirty percent of the total agricultural production
in 1925-29, industrial crop production had its share increased to forty-
five percent by 1955-59.8 |

During the decades of the !'forties and 'fifties there was a
shift in government policy from agriculture to industry, although agri-
culture continued to receive great emphasis. This shift came aft;er
recognition during the 1930's that land reform alone would not solve
Mexico's agricultural and development problems. In the first place,
there were too many people who wanted land, and property sizes were often .
too small for anything other than subsistence agriculture. Advances in
farming methods could take place only to a limited extent on these mini-
fundios.9

After 15l0, then, land reform was de-cmphasized and did not
become important again until 1960. Emphasis was placed upon commercial
agriculture to meet foreign and internal demand for raw materials and
food. As it will be shown in later sections, areas with larger commer-
cial farms received high priority in government programs of agricultural
ir;vestment and crodit. The year 1940 has often been called the turning
poixit for Mexican agriculture as well as for the general economy. In-

vestment in rural infrastructure was greatest after this time and output

8Richard W. Parks, "The Role of Agriculture in Mexican Economic
Development," Inter-American Economic Affairs, XVIII (Summer, 196L), 6-8.

9 Venezian and Gamble, The Agricultural Development of Mexico,
pp. 51-65.
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continued to grow at rates greater than any previous time, though these
rates were decreasing after 1950, and particularly after 1960. Continued
effort will be required in the fucure to keep agricultural production |
high enough to meet the needs of Mexico's expanding population.lo

Before concluding this subsection and entering into a discussion
of some of agriculture's contributions to the Mexican economy, I will
briefly mention changes in the amount of land harvested, productivity,
and the agricultural labor force.

Using the same twenty-six crops, Richard Parks has also compiled
data on area harvested, calculated indices of area harvested, and pro-

ductivity in terms of yield. These are shown in Table 2-.

TABLE 2-l4

AREA HARVESTED, INDEX OF AREA HARVESTED,
AND PRODUCTIVITY INDEX

Area Area Productivity
Period (1000 hectares) Index Index
1925-29 5,51l 100.0 100.0
1930-34 5,250 95.2 98.0
1935-39 5,258 9.4 111.0
19L0-Lk 6,115 110.9 116.8
1945-49 6,565 119.1 134.9
1950-5) 8,754 158.7 155.8
1955-59 10,667 193.4 187.6
1960 10,753 195.0 197.6

aRepresents yield (ratio of a production index to area index).

Sourco: Parks, "The Role of Agriculture", p. 9.

The data illustrates a continual increase in the area harvested

after 1940. Keeping in mind the decline in area harvested during tho

10
Ibid.
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1930‘8, the area harvested in Mexico grew at an average anmual rate of
2.2 percent from 1925-29 to 1955-59. The rate of growth was slower from
1925-29 to 1940-Ll at 0.68 percent, but increased to 3.72 percent
anmually from 1940-LkL to 1955-59. Rates of growth since 19L5 are indeed
significant for the Mexican agricultural sector, and are partially a
function of irrigation investment, to be discussed in a subsequent
section.

Productivity increases in Mexico have not been nearly as impres-
sive as output increasss. In fact, many developing countriss have sur-
passed Mexico in this aspect of devélopment. From 1925 to 1959 the
productivity index for Mexican agriculture increased at the average
annual rate of 2.2 percent. The data illustrate that the largest
increases in productivity took place during the decade of the 1950's.

. This can be partially explained by the spread of new wheat and corn
variaties and the expanded use of irrigated lands. Perhaps truly sig-
nificant increases in the productivity of Mexico's agriculture wiil come
in the future as more intensive use is made of such inputs as mechaniza-
tion, fertilization, credit, and education.

Shifts in Mexico's population between rural and urban areas have
been typical of the pattern found in most countries as they proceed
along the path of economic development. In 1910 there were 10,812,000
people classified as residing in rural areas, or 71.2 percent of the
population. By 1960, the absolute number of people in the rural sector
had increased to 17,218,000, but this was only L49.3 percent of the total
population. Changes in the rural economically active population as a
percent of the total active population were similar, but not quite so

marked. From 1910 to 1950 the rural active population declined from
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67.1 to 5k.1 percent of the total active population. This information

is shown in Table 2-5,

TABLE 2-5
RURAL POPULATION AND LABOR FORCE AS A SHARE OF TOTAL

1900 1910 1921 1930 1940 1950 1960

Rural
Population as
percent of

Total Population  71.7 71.2 68.8 66.5 649 S7.L L9.3

Rural Active
Population as
percent of Total
Active Population  6L.9 67.1 71.4 70.2 65.4 58.3 5L.1

Source: Reynolds, The Mexican Economy, pp.9, 388.

An accurate view of the Mexican agricultural sector is not
possible without considering the great dualism which exists. Using data
from the 1960 Mexican Agricultural Census,ll the total number of farm
holdings, including private and ejidal, is a little over 2,100,000. There
were 68,23k private holdings that were responsible for over one-half of
all the crop sales. Adding the 231,000 largest cjidal holdings to the
68,23l largest private holdings, the result is that less than filteen
percent of the total holdings produce seventy-five porcent of the total
agricultural sales. The remaining cighty-fivo percent of the producors,
who total around twenty million puople with their families, have not

participated to a vury large extont in improved welfare and agricul tural

llMuxico, Secretaria de Industria y Comercio, Direccion Genoral
Da Estadistica, LO Censo Agricola Ganadero y 2jidal Do Los K.U.M.
Mexico D.F.: Sccretaria do Industria y Comercia, 1960.)
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progrEBS-lz This shows that the potential stimulus to total donieatic
demand may be many times greater, if the remainder of the agricultural
gsector can receive more benefits from the developments in the agricul-

tural field.

The Manufacturing Sector

The growth in Mexican manufacturing has been even mors impressive
than agriculture with the per capita output performince surpassing all
other sectors between 1925 and 1965. The rate of industrial growth is
third in Latin America behind Brazil and Venezuela, but this growth has
been accompanied by an agricultural sector with a dynamism not present
in these other countries. This is what makes Mexico's high rate of

13

industrial growth even more remarkable. Table 2-6 will illustrate the

preceding contentions.

TABLE 2-6

GROWTH OF MANUFACTURING PRODUCTION DURING MAJOR
PERIODS OF MEXICAN ECONOMIC DEVELOPMENT

(Percent~ges)

p —

1877-1910 1910-194L0 1940-1960

Total Manufacturing 3.1 3.0 T.7
Total Populalion 1.4 0.9 2.9

Per capita Manufacturing
Production -0.8 2.1 4.8

Source: Reynolds, The Mexican iconomy, p. 161.

12p5na1d K. Freebairn, "The Dichotomy of Prosperity and Poverty
in Mexican Agricultlure," Land liconomics, XLV (February, 1969), 31-L2,

13Reynoldu, The Mexican Lconomy, pp. 161-75.
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In the periods shown, thu growth of manufacturing has never beon
lower than 3.0 percent annually and rose to 7.7 percent during the 1940-
1960 period. Total population growth has always been slower than that
of manufacturing. This has allowed per capita manufacturing production
to'increase at the rate of L.8 percent per year in the 1940~1960 period.

, I will.now discuss some of the contributions made by the agri-
cultural sector to the growth of the manufacturing sector. At this point
it is important to keep in mind the fact that the relationships between
all the sectors of a given sconomy are interconnected in a complementary
manner, and not a simple cause and effect kind of relationship. Consider-
ing this qualification, agriculture's part in this complicated relation-
ship can now be examined.lh |

First, the agricultural sector has provided food supplies neces-
gary to meet the growing domestic demand for food. This growing demand
is a function of both the increasing population and the growing per
capita income level. Richard Parks has combined data from several
sources to verify this contention. These data appear in Table 2-7.

Only in the 1940-LlL period did the growth in food demand excead
the growth in food production. During the 1950's the growth in food
production significantly exceeded the growth in food.demand. By the mid
1950's Mexico was almosi entirely self-sufficient in food production as
evidenced by the decline in food imports discussed in the noxt subsection.
Johnston and Mellor point out the importance of this kind of trend to

15

developing countries. If the food supply is not sufficient to meet

#Most of the points I will discuss are covered in Parks, "The
Role of Agriculture," pp. 3-26.

155, F, Johnston and J. W. Mellor, "Agriculture in Economidi
Development," Amerlcan Economic Review, LI (September, 1961), 5]}’££,
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TABLE 2-7

COMPARISON BETWEEN RATES OF INCREASE OF FOOD
PRODUCTION AND RATES OF INCREASE OF FOOD DEMAND

(Percentages)
Per Capita Food
Period Population Income? Demand Production®
19L0~Lk 2.6l 2.63 5.27 3.25
1945-L9 2.7k 1.05 3.79 L.22
1950"5h 2 082 Oc89 3 . 71 ‘6 .50
1955-59 3.31 1.36 L.67 7.21

8parks usad an income elasticity of 0.5 which he obtained from
E. N. Keller, Projections of Mexican Food Demand (unpublished), Giannini
Foundation.

PIncrease in food production represgents income over previous period.

Source: Parks, "The Role of Agriculture", p. 22

growing food demands, prices and wages will increase, thus decreasing
profits and.investmeﬁts for the industrial sector. Of course, the
importation qf food drains scarce foreign exchange reserves. It is
necessary to conclude by pointing out that the above discussion does not
consider income distribution. The existence of sufficient aggregate food
supplies does not imply that the majority of the population will have an
income sufficient to provide for an adequate diet.

| A second contribution of agriculture has been the great increase
in the proauction of agricultural raw materials for the industrial sec-
tor. As mentioned previously, it has been government policy since 1940
to increagse the production of industrial crops in order to supply the
manufacturing sector. Consider the following important industrial
érops: sesame, cotton, sugar cans, and tobacco. From 1940 to 1962

sesame production has increaged from 27,000 to 146,000 tons, cotton.
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production from 66,000 to 458,000 tons (with a peak of 1,038,000 tons
in 1959), sugar cane production from 4,973,000 to 19,880,000 tons,’ and
tobacco production from 24,000 to 75,000 tons.16

A third contribution which agriculture has made ts the industrial
sector involves tho provision of an expanding supply of labor for manu-
facﬁuring. The change in the percentage of the labor force engaged in
Aagriculture results in labor being freed from agriculture. Low or
declining levels of real wages in the industrial sector indicate that
the supply of labor has probably been too large if anything.l7 Howaver,
a continued low level of real wages would tend to spur profits and in~
vestment incentives.

Fourth, ths agricultural sector, particularly after the Second
World War, has supplied private savings which were available to finance
industrial development. Reynolds estimates that from 1942 to 1961 the
ne*. flow of public revenues into the agricultural sector was less than
one percant of the agricultural value added, and over the same period
private capital stock in agriculture grew at less than.two percent of
cumulated value added. He concludes that private net savings in the
sector almost certainly exceeded three percent of value added, implying
a net outflow of savings.18

Finally, the increased demand for domsstic production coming from

the agricultural sector should receive some speculation. Although some

16M6xico, Secretaria de Industria y Comercio. Direccion General
de Estadistica. 20., 3er., k0. Censo Agricola, Ganadero y Ejidal de Los
E.U.M., (Mexico, D. F.: secrotaria da Industria y Comercio, 1940, 1950,
1960.

17Adolph Strumthal, "Economic Development, Income Distribution,

and Capital Formation in Mexico," Journal of Political Economy, LXIII
(June, 1955), 308.

18

Reynolds, The Mexican Economy, pp. 177-78.
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agri;ulfural inputs must still be imported!19 the increased‘usg of manu-
‘factured inputs would be eﬁpected to stimulate domestic production. For
-example, the use of'nitrogen, phosphate, and potassium for fertilizers

has increased from 19L48-52 to 1966 by 2410.5, 1065.1, and 515.4 percent
respectively.20 The poteﬂtial for further increases is very great, and at
present Mexico produces around one-half of its fertilizers domestic;ally.21
Also, increasing incomes in the agriculturhl sector would be expected to
translate into increased demands for manufactured consumer goods.: Again,
large income disparities would distort the demand effect for certain con-
sumer goods resulting from a given increase in per capita incomes for the

sector.

The Foreign Trade Plcture

The advent of the world depression marks the beginning of a true
awareness on the part of Mexican policymakers concerning the dangers of
too heavy a reliance on the foreign trade sector. It was concluded that
the world market for Mexico's exports was too unstable a foundation upon
which to base the economy of the country. The Mexican economy would have
to industrialize in order to produce domestically the range of goods now
imported and those that would be needed in the future. In order to build

the domestic economy, however, it would be necessary to increage imports

19Accord:i.ng to the United Nations, Economic Commission for Latin

America, Statistical Bulletin for Latin America, imports of agricultural
machinery and equipment amounted to 2.4 percent of total imports in 1963.

2oSources include: for 1948-52, U.N., Food and Agriculture
Organization, Production Yearbook (Rome, Italy, 1900); for 1966, Mexico,
Secretaria de Agricultura y GCanaderia, Programa Macional de Fertilizantes
(Mexico D.F.: Secretaria de Agricultura y Ganaderia, 1900).

21U. S. Embassy, Mexico, Special Report on Mexico's Fertilizer
Industry (mimeo.), April 21, 1966.
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of raw materials and capital equipment, requiring a continued reliance
on gxport earninggﬂaa Insufficientgexpoft earnings could thus easily
‘credte a large.tiade déficif. Neﬁ domestic industries were encouraged,
‘ Beginnihgzparticularly with the Second World War, by a policy of pro-
téctioniém using import controls as a major tool.23

‘ Vl ‘When a developing country embarks upon the road of import sub-
stitution, the import mix should gradually change :rgm one of predomi-j
nantly finished consumer goods to intermediate products and finally
capital equipment. Earlier stages of this substitution process should
come easier than later stages. During earlier stages of the process,
domestic industries produce relabivély uncomplicated products, in terms
of the production requirements. Later stages of import substitution will
require the production of technologically sophisticated products, a slow
and painful evolution initially involving only the final assembly of the
product. The Mexlican auto industry is a case in poipt. The point is
that a certain level of imported goods will be essential throughout the
different stages of development. '
| William O. Freithaler points out that Mexico has earned an
| unusually high proportion of its foreign exchange needs, leaving a small
amount to be financed by international capital transfers. The processes
of import substitution’'and tourism have helped reduce unnecessary imports,
keeping the 'trade gap' down to a manageable level. In fact, during the
1940's Mexico esgentially financed its economic deveiopment through

internal means.2h

22Reynolds, The Mexican Economy, pp. 207-209.

23For a discussion of Mexican protectionism, the reader should
refer to: Rafael Izquirerdo, "Protectionism in Mexico," in Public Policy
and Private Fnlerprise in Mexico, edited by Raymond Vernon {Cambridge:
Harvard University Press, 196L), pp. 2L43-289.

2hW'illiam O. Freithaler, Mexico's Foreign Trade and Economic
Development (New York: Praeger, 1968), pp. 122-25.
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A review of ‘the data in Table 2-8 illustrates the extent to which |
Mexico has been able to keep down the import requirement. The import

.coefficient is merely the ratio of total import outlays to GNP.

TABLE 2-8

MEXICAN IMPORT GCOEFFICIENTS

1940 1945 1950 1955 1960 1961 1962 1963 196!4

Import
Coefficient 13.0 10.5 14.1 16.8 13.4 12.5 11.8 11.7 13.3

Source: William 0. Freithaler, Mexico's Foreign Trade and Economic
Development (New York: Praeger, 1968), p. 1h7.

{
The higher coefficients in 1950 and 1955 represent deferred demand from

the two World Wars. -

Mexico's terms-of-trade have not shown the secular decline that
is so often debated. In fact, the terms-of-trade may have improved since
1940, At times when. the import coefficient has increased to unusually
high levels, the terms of trade have also improved, notably in 1950 and
1955 25 |

The reason for :c.l}e preceding discussion on Mexican imports has
-'been to develop a feeling for the trade sector, but more importantly to
leaci into agriculture's p'art;in the trade picture. The changing nafure
of Mexican .ﬁnport\s has been mentioned. Such things as autos and auto
parts and components, industfial mAEhinery installations, and trucks and
théir components are now pr;:eniinent imports. At the same time Mexico no

longer needs to import large amounts of food to feed the population. An

25Fre:Lt.haJ.enr, Moxico's Foreign Trade, pp. 49-50.
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examination qf‘Table 2-9 shows the extent to which Mexico has been able
to produce important food products domestically. From 195k through 1961,
Mexico was able to produce domestically the vast majority of its wheat

and rye, rice, other cereals, and potatoes.

TABLE 2-9
DOMESTICALLY PRODUCED FOOD IN MEXICO, 195L-61

Whegt and Rye Rice (milled) Other Cereals Potatoes, etc.

Year A% BP A B A B A B
1954-56 1029 95 137 100 L772 98 3L0 100
1957-59 1365 100 150 10k 5955 90 310 100
1961 1408 100 222 99 6753 99 701 100

8p = total supply in thousands of metric tons.

Pp = domestic production as a percent of total supply.

Source: U.N., Statistical Office, Statistiical Yearbook, 1965, p.366.

Changes in the structure of Mexico's exports have also taken
place since 1940. Of course, the contribution of the tourist industry
to Mexico's export earnings has been extremely important and growing each
year. An examination of commodity exports in Table 2-10 shows that min-
eral exports no longer have the same significance as before the Revolution.
The absolute value of manufactured goods exports is not yot large enough
to be a major part of total commodity goods exports. From 1940 to 196l
the greatest change has been the large increase in the export of agri~

26

cultural products. Without this increase Mexico's foreign exchange

26Ibid., pp. 6L-65.
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’ TABLE 2-10
THE STRUCTURE OF MEXICAN COMMODITY EXPORTS, 1940-60

" (Percentages)

1940 1945 1950 1955 1960

Agricultural and

forest products 20 35 52 57 55
Iivestock and fisheries L 6 5 5 12
Fuels and lubricants 11 3 5 6 -3
Minerals 62 26 31 2l 23
Manufactured and

other products 3 30 7 1 8

Total 100 100 100 100 100

Source: Reynolds, The Mexican Economy, p. 205.

picture would not have been so favorable. Table 2-11 will lock at the
growth in exports of cotton, coffee, and sugar to illustrate. These
three products constitute the majority of Mexico's agricultural exports
in dollar terms. From a practically insignificant level in 1940, the
value sum of these three crops has risen to forty percent of commodity
exports or greater in 1955, 1956, and 1958, and in all the years shown
after 1950, to at least thirty percent of the total commodity exports.

To summarize, the agricultural sector has contributed to |
Mexico's foreign trade position in three major ways. First, the country
no longer needs to import large quantities of food. Second, as explained
in the preceding section, industry has been able to draw from an increas-
ing supply of agricultural raw materials rather than importing them.
Third, gxports of agricultural products are aﬂ important segment of tétal

earnings from conmodity exports.
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TABLE 2-11

THE VALUE AND RELATIVE IMPORTANCE OF
COTTON, COFFEE, AND SUGAR EXPORTS, 19L0-64

(Millions of U.S. Dollars)

- Cotton® Coffee Sugar’
Year $ %° $ %° $ %°
1940 -—- - b 3 R —
1950 139 26 5 8 ———
1955 252 32 104 13 ——— —
1956 263 31 105 12 — ——
1957 173 23 106 1y 8 1
1958 190 27 79 1 11 2
1959 198 26 63 8 15 2
1960 157 20 71 9 53 7
1961 160 19 (3 9 69 8
1962 218 23 70 7 B 5
1963 196 20 49 5 60 6
1964 169 16 87 8 77 7

@aw cotton only.

bRaw and refined sugar.

CPercent of total commodity exports.
Source: Freithaler, Mexico's Foreign Trade, p. 1l3.

Interregional and Intraregional Income Disparitios

Prior to concluding this chapter it would be helpful to mention
the problem of income disparities in Mexico. The reason for including
this topic is because it has been suggested that federal expenditures
and policy have in the past served to reinforce the inequalities. Such
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actions can be supported by arguing that in an under-developed country
there is not enough economic production'to.éignificantly improve the
standard of living for all the population and at the same time to in-
crease the capital base. The.priority'must be placed on increasing the
" capital base, and therefore inequalities may have to be ignored at the
outset., The other side of the argument would state that present genera-
tions should not be sacrificed in misery for the possibility of future
growth. .Rather, all the existing resources of a nation should be put
to work to provide the highest quality of life possible for all the
people now living. Growth would be a goal, but only if it did not result
in unacceptable income inequalities. It comes down to the question of
what time horizon is acceptable.

A country as large and diverse as Mexico would not be expected
. to have all its different regions develop at the same rate. This has
not even happened in the economically more advanced U.S. However,
national policies have served to intensify the process in Mexico. '

The wealthiest regions in Mexico are the Federal District and
the northern states. Most of the industry is concentrated in and around
Mexico City and in Monterrey. The northern states have modern commer=~
cialized agriculture, The border areas with the U.S. do a lucrative
tourist business. In contrast to this, much of the Mesa Central is
over-crowded with low income families and saddled with an unproductive
agriculture. The South Pacific region is relatively underdeveloped with
many people having little contact with the federal government or the
national economy. Contact with the Yucatan Penninsula in terms of transg-
portation has been quite recent. Regional industrial value-added per

head of population varies from fifty-six to 650 pesos. ‘The regional
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contribution to total agricultural production varies from L.l to 17.9
pe£cent.of the total national production. Baja California Norte is ﬁhe
state with the highest GNP per capita at three times the national aver-
age, while the GNP per capita for Oaxaca is just over one-fourth the
national average.27

Even within states and regions there is a large range of income
distribution. In Baja California Norte 11.7 percent of the urban and
31.8 percent of the rural families have monthly incomes below the grand
mean income (families within the national mean income bracket apportioned
by interpolation). The only difference is that the poorer states have a
larger percentage of family incomos below the grand mean. But the actual
disparities are just as great. For example, Apguascaliontas has 83.1 and
95.2 percent below in urban and rural areas respectivaly.

In general, past regional differences ave developed around the
existence of stralegic economic activities which have been often allied
to external demand. These regional difforences have involved the
growth of urban centers in the more fortunate regions.

Recently, new infrastructural works, irrigation, highways,
electric power, petroleum, etc., have helpzd reglonal growth, but mainly
in areas already experiencing greater developmanb.29 Thesa inequalities

may well be limiting Mexico's growth since tue market base is not as

27David Barkin and Timothy King, Replonal Hconmuyi-ggqglgpmgﬂgz

The River Basin Approach ln Mexico (New York: Cambridge Univorsity
Press, 1970), pp. 58-03.

28Mexico: SocretarZa de Industria y Comerclo, Dirvecion Genoral
de Estadistica, Ingregos y Bgresos de la Poblaclon de li:xico (Mexico,
D.F.: Secrelaria do Industria y Comercio, 1960), pp. 23-Lok.

29E. Mondoze-Berrusto, "Repional Implicationy of Muxico's rconomic
Growth," Weltwirtschaftliches Archives, CI (Scptombor, 1968), 87-124.
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large as it could be. Public investment can elther increase or decrease
regional differences. Poliocymakors should be aware of this faoct and

plan accordingly.
Concluslion

I have discussed Mexican economic growth and development with
particular reference to the agricultural sector. Tho causs and effect
relationships in a growing economy are very complicated and intorconnected,
but I have tried to mention sevoeral of tho contributions maduw by apgricul-
ture. The performancu of the agricultural sector may have prevoented the
formation of certain bottlenucks which could have hindored the: porform-
ance of the entire ecconomy. For example, export carnings might not havo
been as largu, import requirements for foodstuffs and agricultural raw
materials might havu boun groator, and the grodth of the domosstic market
might have beon slowed without tho growing agricultural incomus. On the
other hand, the stratepy for promoting apgricultural dovelopmunt may have
croated an unnvcogssary apricultural dualism. This dualizm could bo
reaponaible for intur and intra rugional 3 .comu dluparitivs which might
have groatly hindured thu prowth of the Moxican domuatic markuot,

A3 muntlonod in the introduction, 1t is the intont of thia thoais
to oxamlnu tho rolu of povernment in promoting oconomic dovalopmont using
publie invoastmsnt in apgriculture as a tool. Tida will bo accompllohud
by focusing upon publle Invostmsnt Ln dfreigation, and thu povormmental
apparatus which hag ovolved Lo gorve tho Lunction of aupoarevislng frreipas-
tion fnvontmmt and mudntonance. 1n the final chaptor 1 will oxamine
ono roglon, thu North Pacific, that has rocuived heavier freigation

invostmonty than the romaindor of tho country. I will examinu atructural
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differences between agriculture in this region and agriculturs in tﬁu
remainder of the country. This should throw more light on the nature of
Mexican investment policies in irrigation.

In relation to this goal it is important to first examline the
nature and evolution of Muxicarn rublic expenditures, and particularly
the development of such a heavy ¢ mmitment to irripation investment.
This, along with the principal vehicle for irrigation investment, the
Ministry of liydraulic Rusources (Sccrotarfa de Recursos llidrauvlices, in

Spanish) will be discussed in the next chaptor.



CHAPTER III
FEDERAL EXPENDITURES IN THE MEXICAN ECONOMY

The purpogo of this chapter will be first to examine the evolu-
tion of Mexican Federal expenditures, with particular intcrest in the
period after 1940. Second, federal investment in irrigation to promote
economic developmeat will recoive special emphasis. This will provide
the necesgsary ba~kground for tho discussion of irrlgation in the Pacific
North, which will follow in the noxt chapter. This should be seen as a
continuance of thu contral purpose of this thesls which is to examine
the nature of governmunt participation in the economic development pro=-
cess, using ircipation investmonts in tho Mexican North Pacific as a

casy gtudy,

The Mexlcan Political System

In ordor to underatand Mexican Fedoral exponditures it will be
helpful to discuus tho polltical systum because it is the political con-
text in which fnvestment decilsions are made. How are decisions made?
What groups and individunla have tho moat Influence Ln these docisions?
Do thu docislons refloct upon thu truv nsods of tho Hoxican people? Ig
continuity in fodural oxponditurus provided for?

Thu Moxican political system Lo contimually uvolviug and changing.
™o forcus arv ut work. Firast, thu Constitutlon dulineates the logal
form of tho govermwmant, As a continuing procoss, necugsary laws aro made

whdoh alter and olarify the logal foundatlons of the govornmont, Socond,
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‘the actual workings of the government are continually evolving to meet,
the changing needs of the Mexican nation. This evolution results in °
practices which are at variance with the prescriptions of the Constitu-
tion. One example is the legislative branch which does not have nearly
the power envisioned in its constitutional role.l It is therefore im-~
portant to realize that significant changes are continually taking place
within the political system.

The Mexican Constitution of 1857 was concernad with the ﬁolitical
ideals of individual rights and laissez-faire government. It drew upon
the French revolutionary constitutions, the Spanish Constitution of
1812, various constitutions from the European revolutions of 1818, and,
of course, the influence of the United States Constitution was very
great. The Mexican Revolution resulted in the drawing up of the Consti-
tution of 1917. This, the most recent constitution, was a reaction to
the injustices occurring under the old laissez-faire govermment. It
attempted to strengthen the active, positive role of ihe Mexican state
in the promotion of social and economic affairs. As we shall see, this
resulted in a very strong executive branch. While disagreement existed
over some areas in the drafting of the Constitution, there was unanimous
agreement over the need for vast programs to benefit the agricultural
sector. Articles 27 and 123 on this subject have been particularly im-
portant contribulions after which other countries have patterned their
constitutions. Article 27 was concerned with agricultural protections
such as defining and limiting property, who may hold property, and

principles and procedures for solving the agrarian problem. Article 123

-

Inobert, 1. Scott, Mexican Governmint in Transition (Urbana:
University of Illinois Press, 196L), pp. L-33.
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éas concerned with ﬁrotectioné for agrigultural labor. It(specified‘a
minimum wage, payments for labor in legal tender, an eight hour day, the
| right to unionize, and protections for accidents and 111ness.?

In general; the donstitution calls more for Centralism than
Federalism. There ié no question over whether the individual states are
supreme, as existed in United States history. The government is to be
democratic, and the separation of powers is called for. The three'
branches are the legislative, judicial, and executive.3

The legislative branch consists of two houses, the Chamber of
Deputies, regarded as representing the people, and the Senate, which is
'supposed to represent the states. The power of the legislaturs is
eclipsed by the strong executive. This power relationship was provided
for in the Constitution and has become even more marked with the continu-
ing evolution of the Mexican society. Legislators can hold office for
only one term, preventing the formation of a powsr base there. Deputies
serve a three-year term, and senators serve a six-year term. The func-
tion of the legislative branch is to make laws, but bills initiated by
the executive branch take priority. The legislature does not itself
originate many bills of importance.h

A Judicial branch is important in terms of federal expenditure
policy if it has interpretative control over legislation. Mexico follows

the civil law tradition rathor than common law as in the United Statos.

Howard Francis Cline, Mexico: Recvolution io livolution, 191i0-1960
(London, New York: Oxford University Press, 1962), pp. 135-LO.

3

Cline, Mexico: Revolution to livolution, pp. 135-L8.

l"I'J'illia.m P. Tucker, The Mexican Government Today (Minneapolis:
University of Minnesota Press, 1957), pp. 91-101.
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This implies that the court cannot shape the 1aw'by its interpretation
_of court cases.. The lﬁws provide the necessary prescribtions éo follow, .
and the court only decides how this is to be done.S Therefore,'the'
judicial branch is not legislatively as important as in the Uﬁited States..
The executive branch, centered around the president, is by ggr
* the most important of the three branches. This was envisioned as n;ces-
séry in order that the government could play a more active role in the
development of the country. In addition, the importance of the position
has evolved outside the legal framework. Besides being head of the
official government, the president is the leader of the Institutional
Revolutionary Party (PRI), the only effective political party. The
president holds office for only one term (six years), but is the key man
in deciding who the PRI's candidate for his successor will be. The presi-
dent has extremely wide jowers granted to his office. He has very exten-
sive appointment powsrs for positions in the executive branch. His
ability to remove appointees from their positions is almost unrestricted.
As head of the PRI, he has control over the party's candidates for office.
The executive control over legislation has alrsady been mentioned in that
its bills have priority in the legislature. Only the president can make
a law official by having it published, and he can veto a law entirely or
in part. The president's budget making powers have evolved as equally
great. Congress approves the presidential budget, but only very rarely

does it make changes which are not to the president's liking.6

SCline, Mexico: Revolution to Evolution, pp. 1L45-48.
6

Ibid., 1ln-1L8.
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'The executive branch of the‘geyefnment consists of'ministries,]
«departments, and decentralized agencies, The dlfference in roles between
ministries and’ departments is often clouded in practice and not important
for the purposes of this thesis. For most purposes they are equal. The
ministers and department heads have great centralized control over their
agencies, and are themselves directly under the control of the preeident.
The ministers, department heads, and the federal attorney general in
effect make up the presidential cabinet which the president can consult
for advice. In practice he does not do so very often, preferring to meet
individually with the various ministers and department heads. With the
aid of these individual meetings, the ministries will draw up proposed
legislation which fits into the president's program goals.7

A large number of decentralized agencies have developed in the
framework of Mexico's government. They are usually for the purpose of
credit and developmental work. The amount of autonomy and power varies.
They are more easily freed from hindering routines and vested intetests
which can be found in the older departments. These agencies are inde-~
pendent of the regular budgetary process in the legislature, allowing
more attractive salaries to be offered. The decentralized agencles are
under the direct control of the president who usually appoints the chief
positions, but some would like to see him have even more control, par-
ticularly because these agencies can make the direction of public expendi-
tures harder to control. Those who head these agencies have sometimes
been very powerful individuals, whose political backing the president
mst take into account. Several of these agencies which have been devel-

oped are TVA type valley or river basin authorities.8

7Tucker, Mexican Government, pp. 121-48.
8Scott, Mexican Government, pp. 142, 1h6-L47.
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Mexico's single political party system is an important factor in
fhé~power of the president and must also be discussed when considering
:é&eral expenditure decisions. The PRI has evolved to meet the special
o neéqs a;;ging from the Mexican society. In particular it was needed in
order to prbvide a continuity of control for those who gained power in
the Revolution so that their revolutionary programs would have the time
needed to produce results in economic and social development. The PRI
has thus succeeded in removing almost all the old forms of political power
and control. It is the only party with enough of a popular base to pro-
vide candidates for all the local and national elections, and virtually
dominates all public offices. Its merbership is many times greater than
the combined membership of all the other legally recognized parties in
the country.9

Because of its position of power, nomination for.office as a PRI
candidate usuallx assures election, often with no opposing candidate at
all. To maintain its position of power, however, the PRI has to continu-
ally consider the interests of the many groups in the pluralistic Mexican
society. This is one reason for the complicated, organization of the
party. For the purposes of this chapter it is important to recognize
that the PRI tries to assimilate as many opposing interests as possible,
and to do 80 i1ts programs must be such that each member group finds
something in the policy of great cnough value to its special interests.
The PRI has been quite successful in maintaining this balance of inter-
ests and allowing political stability to develop in Mexico, but as the

society becomes more complicated, the task becomes more difficult.

®Ibid., pp. 115-L7.
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Reflecting the diverse support, the general membership of the PRI consists
of the Labor Sector, the Farm Sector, and the Popular'Sector, the latter
consisting of a number of different groups including government workers.
While this balancing process has resulted in less revolutionary programs,
the PRI has provided a certain degree of continuity in development pro-
grams which is so important for economic and social development.lo

In conclusion, goverﬂment decisions concerning which investment
programs should be funded are made in the context of a democratically
elected government headed by a president with extremely extensive powers
which include the lcadership of the PRI, the only significant party on
the Mexican political scene. All investment programs will be directly

formulated by the executive branch, but must be tempered by the ever

present need to maintain the unity of tho diverse interests in the PRI.

Revliew of Past and Present Priorities

Given the almost complete control over government policy in the
hands of the president, it will be hélpful to review some of the past
policies on government expenditures‘gince the Revolution. This will pro-
vide a background for a more detailed discussion of federal expenditures
since 1940.

James W. Wilkie has divided post-revolutionary Mexico into four
ideological periods concerning government expenditures.ll In reviewing
these periods, relativo expenditures within the Budget, rather than

absolute expenditures, arc used as a guide or indicator because not all

governments had access to comparable revenue sources. Relative emphasis

loIbid., pp. 1L5-96.

1ljames w. Wilkie, The Mexican Revolution: Federal Expenditure’
‘and Social Change Since 1910 (Berkeley: University of Calilornia Press,

1970), pp. 35-39.
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on the gdministrative, social, and economic areas are moro accurate indi-
cators as to where were the interests of the different adrinistrations.
These three expenditure groups are based upon functional expenditure
groups as devised by the Mexican government. The economic category con-
gists of expenditures in commnication and transportation; agriculture,
livestock, conservation, and forestry; industry and commerce. The
social category consists of education and culture; health, assistance,
and hospital programs; welfare and social security. Administrative
expenditures consist of the military, administration, and public deSt
areas. In addition, actual and projected expenditures will be found to
differ, since sources of revenue change from the projected levels at the
‘time of budget formulation. Since revenues are often greater than pro-
jected, the president has some freedom to make later changes. In these
cases actual expenditures tell the real slory, although projecled expendi-
tures may indicate original intentions. This information is given in
Table 3-1. |

The first ideological period, from 1910 to 1930, was one of
political revolution. This involved changes in political control and
government ideologies. Significant adjustments were indeed being made,
but the percentages of actual and projected expenditures devoted to the
economic, social, and administralive areas did not differ to any signifi-
cant extent from those of the pre-revolutionary governments. The Mexican
state still played a passive role in economic and social affairs, with
administrative expendiiures composing the great majority of the total
budget. Francisco J. Madero, the first president after Diaz, wanted only
a return to democratic procedures, and did not envision the great and

immediate changes which needed to be made in Mexico. Lven President



63

TABLE 3-1

PERCENT OF FEDERAL BUDGETARY EXPENDITURES BY
TYPE OF EMPHASIS, 1929-1963

Economic _ Social Administrative .
Years Projected Actual Projected Actual Projected Actual
1929~
19342 25.4 25,2 15.2 15.2 59.4 59.6
19355
19L0 30.5 37.6 23.0 18.3 6L hhy.2
1%&5 .
1516 30.7 39.2 23.k 16.L L5.8 bh.3
l9h75 .
1952 39.2 61.9 ‘ 18.6 13.3 2.2 . 3h,8
1953~ : ' ,
19582 43.8 - 52.7 20.L 1h.b 35.8 32.8
1959- . ‘
1963 38.8 39.0 30.8 19.2 30.L 41.8

8presidential terms: 1929-3l, Fmilio Portes Gil, Pascual Ortiz
Rubio, and Abelardo Rodriquez; 1935-L0, Lazaro Cardenas; 1941-46, Manuel
Avila Comacho; 1953~58, Ruiz Cortines; 1959-63, Lopez Mateos (data not
available for 196k).

Source: Clark W. Reynolds, The Mexican Economy: Twentieth-Century
Structure and Growth, (New Haven and London: JYale University Press,

1970), pp. 69-92.

Venustiano Carranza, who called the Constitutional Convention in 1916~1917,
planned only for minor changes, and did not expect the more radical nature
of the document which was developed. The plans for a more active state
developed by the constitutionalists were still not put into practice until
conditions changed in the 1930's. Even at the start of the next period

to be discussed, the strong man and former president, General Plutarco

Calles, tried to slow the changes.12

lzIbid., pp. 70-81..
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. The decgde of the 1930's can be called a period of social revo-

" Lition.t3

This period witnessed important increases in the relative
percéntages of expenditures for social and economic ends. The world
dgpression changed many minds in Mexico and the previous faith in inter-
national capitalism was greatly shaken. Mexico's dependence upon this
world market and the conditions under which most Mexican citizens lived
were seriously questioned. During the short terms of Emilio Portes Gil,
Pascual Ortiz Rubio, and Abelardo Rodriquez, from 1929 through 193k,
changes were talked about and attempted., For example, the percentage of
expenditures for administration began to fall, and the need to help the
masses in some way was recognized. But for economic and internal and
external political reasons, the transition was not completed until
Lazaro Cardenas tock office in 193L.

Cardenas was chosen as the official party candidate largely be-
cause of his social policy record as the governor of the state of
Michoacan from 1928 to 1932. He was a president who gained firm c;ntrol
of the presidency and was actually able to develop decisive programs in
the social and economic spheres. In fact, his term represented the
beginning of a new era when each president would be independently in con-
trol of his office, and not greatly influenced by some previous president.
Cardenas's policy was based upon the need for social revolution to ‘help
the masses of Mexican people. He expropriated land and foreign oil
interesﬁs, and transferred funds from administration to education and
social welfare in attempts to make Mexico more economically independent
and to improve individual well-being. For the first time in Mexico's

republican history, actual administrative expenditures fell below fifty

lBIbido, ppo 70'81-
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percent of the total budget. In addition, a number of important institu-
tions for the promotion of economic development were created. During

his term the role of the active state was established in practice, and
particularly the role of the state in the social realm.

During the presidential term from 1940 to 1946, a period which
coincided with the Second World War, Manuel Avila Comacho launched the
third ideological period, one of economic revolution. The percentage
levels of projected expenditures for Comacho's term were nearly the
same as those of President Cardenas, but actual expenditures told the
difference. There was a small increase in the percentage of social
expenditures, but the large increase in emphasis came in the economic
expenditure area. During the presidential term of Miguel Aleman from
1946 to 1952, economic expenditures reached a new high and social expendi-
tures a low since 1930. The next president, Ruiz Cortines, did not really
change the trend but was forced to provide some relative increase in the
neglected social and administrative areas. The emphasis had been éhanged
from one of socialist revolution and collectivism to economic revolution
and the promotion of individualism. This involved fostering the condi-
tions for private enterprise such as eliminating uncertainty and the pro-
vision of economic infrastructure. As a consequence of these changes,
land redistribution hit a new low.lh It has already becn shown that
this was the period of Mexico's greatest economic growth, Mexdco's
resources were limited, and all the expenditure needs could not be pro-
vided at one time, but we shall see that the next president tried to do
a better job of meeting economic, social, and administrative needs in a

more equitable manner.

Uria., pp. 82-89.
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The president was Lopez Matcos who served from 1950 to 196k, and
Wilke has termed this the period of "balanced revolutlon".ls In effect,
Mateos wanted to combine the ﬁositive aspects of the eras of gocial and
economic emphasis. This idea of a balanced revolution had been called
for in the Constitution, but never achieved in practice. While the
expenditures projected by Matcos very nearly approximated balance, in-
creases in actual revenue resulted in social expenditures again falling
somewhat short. But absolute expenditures in the social arca were greater
than in the past, and events such as increased land redistribution and
subsidized food for the masses showed that governmental proclamations had
been sincere to a degree. The rcader should refer to Table 3-1.

The realization that important areas of exponditures could no longer
be slighted at the expense of pet policies had finally arrived. Indeed,
such thirking had become politically cxpedient due to increasing tensions
in Mexico.

Stepping back and taking a look at the Mexican situation from a
longer run perspective, including a comparison with other developing
countries, does not present such a rosy picture with repard to social
expenditures. In a recent work, Roger D. Hansen addresses himself to
the social impact of the government policics.16 Vlhile a relative shift
toward more balanced expenditures did take place in 1950, when compared
to other developing countries, lMexico does very poorly in such things
as educational expenditures, income redistribution, and social security

coverage. The government has done comparatively little to help the

15Ibid., pp. 89-%6.

lénoger D. Hansen, Mcexican Fconomic Development: The Roots of
Rapid Growth (Washington, D.C.: National Planning Association, 1971),
pp ] 70 _Bh .
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bottom quarter of society. In fact, wagos, pricos, and occupational
opportunities have changed in such a way as to leave this segment equal
to or worse off than it was in 1940, 1In addition, the Mexican tax effort
is very low compared to most developing countries. lLand redistribution
has, of coursc, been a bright spot in this picture, but if the government
wished to do so, it could legally redistribute much more at a greater
pace. Thia again comos back to the major theme of Mexdcan development
which stresses maximum growth and the development of a erowing industrial
and commercial agricultural class.  Lmplicitly or explicitly, government
policies hold that the country's total output muct bo increascd before
income redistribution receives major priority. Continued enphasis on
investment in cconomic infrastructure has left less for investments in
other soclal arcas.

It ig important to consider how vital land redistribution has
been to development policius in Mexico. It has been an important comple-
mentary part of the government policy of maximizing total output. A
major reason for its importance is that it has allowed the continuance
of political stability with a rclatively minimal outlay. The large land
holdings which have so long been a source of trouble in the heavily popu-
lated arcas bhave been climinated. Political stability has enabled the
government to continue its concentration on heavy investment in economic
infrastructure and other prioritics for industrialization. At the same
time it has provided conducive conditions for private enterprise to

respond Lo the government initiativcs.17

17Ibido, ppo 60"20
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Recunt Governmont angnditurcs

It will now bo of use to take a closer lock at governmont expondie-
tures during the last sevural decades. The reader ghould keep sevoral
factors in mind during this discussion. First, the participation by the
Mexican government in mongy oxponditurces is actually quite low when con-
tragsted with other doveloping countries. Tabla 3-2 compares loxlcan
governmunt cxpunditures as a percentage of Gross National Product to a

numbur of its Latin American counterparts. The data show that Colombia,

TABLE 3-2

GOVERNMENT EXPENDITURES A3 A PERCENTAGS
OF GRO3S NATIONAL PROLUCT, 1950, 1960, 1966

1950 1960 1966
Moxico 9.1 9.0 7.2
Argentina 12.9 13.2 12.8
Bolivia S 39.8 13.0°
Brazil 9.l 11.0 14.0
Chile 15.5¢ 22.1 22.8
Colombia 6.7 8.1 8.0d
FEcuador 6.0 13.1 15.8
Poru 12.3 15.1 16,79
Venezuela 20.1 25.9 21.lk

8pata not available
b1963

1953

d) 965
Source: Reynolds, Tho Moxican Lconomy, p. 209.

and Scuador in 1950 are the only countrles with a comparably low per-
centage to Mexico's. And compared to Mexico's 1960 percentage of 9.0,
Bolivia spent 39.8 percent, Venuzuocla accounted for 25.9 percant, and
Chile for 22.1 percont. While in many countries the trend in expondi-

t .'es as a percentage of ONP bas been upward, tho Mexican trend has
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clearly been in the downward diroction. ‘It will bo shown later that one
principal reason for this fact is Mexico's low taxing effort. Tax ro-
ceipts have not kept up with the GNP growth. T shall also show that the
oné area of expunditures which was growing at least up until 1955 is the
on¢ most crucial to cconomle development, public investment. Finally,

to say that llexico has a relatively low government expenditure percentage
of GNP is not to imply that the control of the government over the cconomy
is insignificant, or that those arcas to which expenditures were directed
have not been crucial to the impressive Mexacan record of economic devel-
opment. It should be pointed out that Mexico has made use of a number of
non-fiscal measurces ouch as monctary measurcs and import controls to a
vory significant extent.

Table 3-3 shows the distribution of actual (as opposed to
projected) federal oxpenditures from 1940 to 1963. It indicates the ex-
tent to which the budpet was used for dircet physical investment to in-
creage the country's stock of capital. The fipures show that administra-
tive expoenses have ponerally fallen as a percentage of the budget. In
19L0 they consumed sixty-two percent of the total budget. By the 1951-55
period thay had fallen to a low of thirty-four percent. The Ligure for
1961-63 had riscn slightly to thirty-nine percent. The figures saow a
continuing rise in government transfers to consumption and iuvestment
which involves ponsions to workers, tranafers to statvs and houscholds,
and loans. Thig refleects a slowly rrowing awarcness on the part of
policy makers that thie standard of 1living for many of the poople nceds
to be vastly improved. Finally, it can be seen that direct physical
investment rose to a high of twonty-eight percent in the 1951-55 period

and then fell to twenty percent in the 1961-63 period. Reclative levels
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TABLE 3-3

LEVEL AND DISTRIBUTION OF ACTUAL FEDERAL
EXPENDITURES, 19L40-63

(Average Percentages)

1940 19l1-LS  1946-50 1951-55  1956-60  1961-63

Total Federal
ixpendiiures
(million current
pesos) 522 942 2147 5176 9548 - 8992
Percent Total 100 100 100 100 100 100
Current Uxpenditures
Sum 75 68 6l sk 62 73
Administrative

kxpenses 62 54 L5 34 37 39
Transfers to

Conswmption

& Investment 7 5 11 14 20 28
Intercest on

the Debt 1 3 3 L L 5
Unclassified L 6 kL 2 1 1
Capital txpenditures
Sum 25 32 36 L6 38 27
Direct Physical

Investment 19 25 27 26 24 20
Acquisition of a

Real Estate === —— —— 1 - ‘e
Finance of

Other Sectors 6 6 : 9 17 13 7
Other lxpenses 1 1 —-— 1l 1 1

8Less than one percent.
Source: Reynolds, The Mexican Economy, p. 278.
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of physical investmont compared to private again point oul the active role
of the Mexican government in the promotion of economlic development. The
share of direct govornment investment as a percent of total gross fixed
investment has declined with many fluctuations from 36.9 percent in 1939
to 10.8 percent in 1962-18 When the investments of wholly or partially
owned govermment enterprises are added to direct government investment,
the share out of gross investment again falls from 61.7 percent in 1939,
and 47.9 percent in 1940, to a low of 22.1 percent in 1956. By 1962,
however, the proportion had risen again to 32.7 percent.l9 In other
words, the importance of wholly or partially owned government enterprises
has increased in later years. It can be concluded that the influence of
the public sector in the Mexican investment picture has been very great,
particularly in the carlier years. DMost sources seem to indicate that
there is now a large excess demand for private investment and that the
private sector can continue to play a greater role in this area. Reynolds
predicts that the private sector might indeed handle this greater share
without too much trouble. He goes further to state that the private
sector may have to do so unless the share of government revenues in GDP
rises by a significant amount. Otherwise the growing demand for social
expenditures will require such an increasc on the part of government.

His most interesling prediction is that the stage of major public invest-

CL .20
ment in econumic infrastructure may be pasaing.

18c1ark W. lieynolds, The lexican Sconomy: Twentieth oentury Structure
and Growth (New llaven: Yale University Press, 19700, p. 284.

1bid.  vor information piving contrary results sce Raymond Vernon,
The Dilemma of Mexico's Development: The Roles of Luo Private and Public
scetors (Cambridge: Tlarvard Universily Press, 1963), p. 199; or, William 0.
Freithaler, lexico's Forcign Trade and iconomic Development (New York:
Praeger, 1968), p. I0. These tables are basod primarily on informalion
from the Nacional Financiera which understales the rate of private invest-
ment after 1950, according to deynolds. This results in higher fipures for
the proportion of public investment out of the total.

2OReynolds, The Mexican Jconomy, p. 280.
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Regardless of the future amount of direct government investment, this in-
vesﬁment has probably played an irreplaceable role during the period of
major interest in this thesis: from 1940 to 1960 or shortly beyond.
Table 3~k further breaks down public sector investments into
agricultural, industrial, communication and transportation, and social
investments. With the exception of the very important sector of commpri-
cation and transportation, agricultural investments received a larger
outlay than any other area until after 1952. It can be seen that invest-
ments in irrigation works comprise the preponderate majority of agricul-
tural investments. Except for the 1959-63 period, irrigation investments
had already been well over ten percent of total investments. Communica-
tion and transportation investments began the time span under survey with
more than half of all public investments and declined to a level still
around thirty percent in the 1959-63 period. The decreases in the two
previously mentioned saectors were compensated for by increases in indus-
trial and social investments as a percentage of total public investments.
Industrial investments sky-rocketed fram 18.9 percent of total public in-
vestments in 1947-52, to 30.3 percent and 35.3 percent in 1953-58 and
1959-63, respectively. This great increase in industrial priorities
occurred during the administrations of Adolfo Ruiz Cortines and Adolfo
Lopez Mateos. Social investmsnts have incrsased at an equally great rate
from 8.3 percent in 1935~40 to 21.3 percent in 1959-63. This data under-
lines the increasing importance placed on industriallzation and maximum
economic growth. But the significant size of investment in agriculture also
underlines the recognition on the part of policymakers that agriculture
plays an integral part in the process of economic development as they view
it. Further, as it will soon be seen even morc clearly, the provision
of irrlgated land is the central pillar of Mexican agricultural policy.



3

TABLE 3-L4
INVESTMENTS OF THE PUBLIC SECTOR IN MEXICO, 1935-63
(Percentage Distribution)

1935-40 19l1-k6 1947-52 1953-58 1959-63

Total Outlays

(million pesos) 9L7 4309  1Lkogl  2967h 50729
Agricultural Investments 17.8 15.7 22.0 13.0 8.9
Irrigation VWorks 16.8 15.0 16.2 12.2 8.5
Other 1.0 0.7 5.8 0.8 0.4
Industrial Investments 9.3 10.2 18.9 30.3 35.3
Electricity 0.7 2.2 6.8 6.7 17.3
Gas and 0il 8.6 8.0 12.0 .19.8 13.7
Other - e 0.1 3.7 L.3
Communication & Transpoirtation

Invesiments Sl.k 51.6 uo.2 36.3 30.2
Roads 18.9 23.3 16.0 1h4.7 l}.9
Railroads 29.44 26.0 21.3 16.0 11.h
Other 3.1 2.3 2.9 5.7 6.8
Social Investments 8.3 12.9 13.3 1h.3 21.3
Public Housing - - 1.5 1.5 b.9
Hospitals 0.7 1.5 1.5 1.5 4.8
School and Nesearch

Facilities 2.1 1.2 3.0 2.5 2.5
Other 5.2 10.2 7.3 8.7 9.1
Miscellancous 13.3 9.5 5.6 6.1 L.2

4Insignificant quantities.

Source: William 0. Freithaler, Mexico's Foreign Trade and Economic
Development (New York: Praeger, 19687, pp. 12-13.
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Financing Federal Expenditures

The Mexican tax system has followed an evolution similar to that
in many developing countries. Earlier dependence on revenues from taxes
on foreign trade was great, but this has declined in importance over
recent years. A glance at Table 3-5 which shows the sources of gederal
revenue since 1940, reflects that both imports and exports have declined
in importance as sources of tax revenue. The major decline in export

revenues did not come about until the mid 1950's. Commerce and trade

TABLE 3-5

SOURCES OF FEDERAL REVENUE IN PERCENTAGE TERMS
FOR SELECTED YEARS, 1940-63

1900 1943 1946 1952 1958 1960 1963

Total Revenue 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Major Tax Sources
Tmport 8.1 9.0 11.9 12.0 12.0 1.0.1 10.7
Export 11.4 19.8 12.3 13.1 8.5 5.8 5.9
Commerce and Trade 1.7 1.4 1.3 7.5 5.9 5.7 . 1.9
Industry 21.5 13.5 17.7 13.1 11.3 8.8 11.9
Stamps 9.7 7.3 10.3 0.8 1.1 1.1 1.3
Income Tax 9.8 20.0 18.5 24.2 21.3 18.8 27.8
Public Service 7.1 S.4 L.b 2.8 2.7 2.2 2.9
Loans and Financing - — --- 10,3 33.2 19.9
26.5 26.9 1h4.3 11.7

Other Sources 20.7 23.6 -23.6

3Indicates insignificance.

Source: James W. Wilkie, The Mexican Revolution, Federal Expenditure
and Social Change since 1910 (Berkeley: Universlty of California Press,

1970), p. 29h.

has increased in imporiance. At the same time income taxes have become
one of the major ’sources of revenue. It is interesting to note that while
industry has been growlng at truly'impressive ratea, its importance as a

source of revenue has declined relatively from 21.5 percent in 19ho to

11.9 percent in 1963.
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While the Mexican income tax system is progressive in theory, it
actually becomes quite regressive above the urban mlddlo clags, who are

themselves taxed quite heavily due to the easez of: maklng deductlons from

their payrolls. Tax rates on 1ndustr1a1 proflts hapa been kept ld% and’
the government has not been strict in auditing corpo}éte accounts. The

sum total of all these changes amounts to the fact that total revenue as

a share of GDP has not risen in more than twenty years.21 The fact- that

Mexican public expenditures have been much lower than in other developing

4

l —

countries is largely explained by the fact that there have not been large

revenue increases. Again look;ng at Table 3-5, the growing rullance on

¢
loans and financmng as a source of revenue 1llustrates that thﬁ govern-
¢

-

ment would rather add to its revenués in this mannar than incpeaée taxes
\ . . © v,

and risk hurting investment ihcent;ues in the private sector.

The Context of Irripation Bapenditures

I will now discuss irrigation expenditures in the contd®t of the

" |
Mexican experience. The naturi of the Mexican landscape has created

i
4

several problems in the development of agriculture to feed\the growing
1) ‘
population. First, much of the landscepe is mountaiwous, making agricul-

ture in these areas difficult. The total amount of surface area amounts
to two hundred million hectares, but siStby-four percent of this is
mountainous. Therefore, only tgirtyﬁsix parcent of,the surface area is
potentially or actually gfable in terms of topography. Second, the
country has a wide variety-of climates, but unreliablé'raingall is a .

4

common factor which must be contended with. " e w "
' , : : 3t f\‘ .

Much of the northern region of the country is characterized by & -

y U

desert-like climate. Here, agriculture is not possible without some form

of irrigation. Some of the southern regions receive more than sufficient4

2l1bid., pp. 271-272.
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rainfall, but often these areas are 'swampy lowlands or forested mountain
regions which present a number of difficult problems for farmers, drain-
age being a major one. Therefore, of the thirty-six percent of the land
that is not mountainous, much does not have the reliable rainfall needed
for agricultural production.22 By one account eighty-three percent of
the land surface is either arid or semi-arid. Irrigation is indispensable
for production on sixty-three percent of the cropland cultivated.23

Throughout the history of the area which now consists of.the
nation of Mexico, water has been a factor with which all the inhabitants
have had to cont.end.2h The earliest irrigation works were developed by
various pre-Columbian Indian groups. Much later, the dictator Diaz
showed some interest in irrigation,.but any works which were constructed
by him or by private citizens during his regime were not great in number,
nor did they benefit any but the large landholder. In fact we have seen
that this tendency to ignore the needs of the Mexican peasant gave fuel
to the Revolution. The increasing numbers of people and declining food
production at this time in history only emphasized the potential for
agricultural problems if new policies were not forthcoming.

As soon after the Revolution as the term of President Alvaro
Obregon (1921-2L), a hydraulic policy was initiated. This involved the

creation of the Irrigation Bureau which was part of the Agriculturé

22Martin H. Greenberg, Burcaucracy and Development: A Mexican
Case Study (Lexington, Massachusetts: D.C. lleath and Company, 1970), p. 10.

23U. S. Department of Agriculture, wconomic Research Service,
Sources of Change in Mexican Agricullural Productlion, 1940-65, by Read
Hertford, Foreign Agricultural Economic Report No. 73 (Wasiington, D.C.:
Government Printing Office, 1971), p. 33.

2hThe following discussion of the beginnings of Mexican irriga-
tion policy is largely derived from Greenberg, Bureaucracy and Develop-
ment, pp. 10-41.
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Ministry. Funds were seriously restricted at this time and even the
function of data gathering was very incomplete. The work of the Irriga-
tion Bureau was restricted to data gathering and maintaining some of the
already existing irrigation works, particularly around the city of
Mexico.

President Plutarco Elias Calles (1925-28) was the major driving
force behind Mexican involvement in irrigation. He believed that the
development of irrigation was an unavoidable prerequisite to the.improve-
ment of Mexican agriculture. He was responsible for the passage of the
Irrigation Law of 1926 which established the National Irrigation Commis-
sion (CNI). This law would provide the guidelines for irrigation policy
until 1947 when the present Ministry of Hydraulic Resources was estab-
lished. Key factors of the 1926 law were the nationalization of exist-
ing private works and the establishment of the CNI, a dependency of the
Ministry of Agriculbure, to plan potential works on the basis of financial
considerations and to undertake the actval construction of the works.
This law complemented the new constitution which recognized water re-
sources as the property of the Mexican nation.

During this period the goals of the early irrigation program were
worked out. The stated goals were to colonize unpopulated areas in con-
junction with the agrarian reform, to increase agricultural production,
and to develop a rural middle class by raising living standards which in
turn would increase the size of the domestic market. These goals imply
more of an integrated idea of economic development than just the con-
struction of irrigation works, but the CNI was denied other than the

construction functions by existing agencies.
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Politlical, and not economic or social considurations dominated
the early irrigation policy. Vhile many of the older engineers insisted:
that large works should not be undertaken until more complete data were
available, the desires of younger engineers to begin construction immedi-
ately prevailed. The reason was that Calles was amxious to get the
projects started in areas of actual or potential political and social
unrest in order to demonstrate the effectivencss of the government.
Another example of the political considerations thatl reigned was.the
establishment of works along the border rivers between Mexico and the
United States. These works were to serve as bargaining instruments for
Mexico in the advent of negotiations which would inevitably take place
with the U.S. over water rights.25

An examination of Table 3-6 illustrates that by the ierm of
President Avila Comacho (1941-L6) a yearly average of 91,521 hectares of
land were being benefited by irrigalion works. Irrigation as an objective
of public investment had been firmly entrenched and a large fund of tech-
nical capability and experience was being built up. Adolfo Orive Alba,
the head vocal executive of the CNI initiated an important change in the
construction policy by starting the practice of contracting out the con-
struction to private firms, an important stimulus for the private scctor.
Adolfo Orive Alba has become the principal name associated with Mexican
irrigation. He was to become so vital to tlhe irrigation program that he
would be able to withatand all types of political changes in the govern-
ment for many ycars. One other point that should be added regarding

this period is that the policy of establishing large as opposed to small

25Greanberg, Bureaucracy, pp. 13~1k.


http:rights.25

19

TABLE 3-6

AREA BENEFITED BY HYDRAULIC WORKS IURING
PRESIDENTIAL PERIODS

(Hectares)
Period Total Yearly Average
1926-28 2,000 666
1929-3L 146,000 2ly, k33
1935-40 118,495 19,749
19l1-16 549,129 91,521
1947-52 625,512 10k, 252
1953-58 7h7,791 12ly,662
1959-6L 250,767 41,794
Total or Average 2,L10,290 101,678

Source: Greenberg, Bureaucracy, p. 38

irrigation works generally prevailed. Larger works were not only more
challenging to design, and created greater and more impressive evidence
of government activity, but were technically necessary for such areas as
the dry northern region.

The first works constructed were located in the northern part of
the country. Resources were limited and the completion of any significant
works would require that efforts be concentrated. Further, the northern
areas were among those that were most torn by the Revolution.

The Law of 1926 had called for the users to make repayments for
the land and works, but it soon became evidunt that this would not be
possible. Those working the land just did not have the means to do so

and this function would have to be left to the government.26

26Donald Anthony Walker, "The Role of Government in the Develop-
ment of Mexico's Water Resources for Agricultural and Health Purposes"
fanpublished Masters Thesis, University of Texas, Austin, 1956), pp. 18-33.
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A number of quite serious problems and difficulties arose as a
result of the nature of the CNI, the functions it performed and those it
did not. The CNI had charge only of the design and construction of the
irrigation works. There was a reluctance to begin multiple use projects
and much duplication of effort resulted because other related aspects of
water development were under the control of various agencies not connected
to the CNI. The Federal Electricity Commission toock care of hydro-electric
generation, the Ministry of Health and Social Welfare was in charge of
drinking water, and flood protection was provided by the Ministry of
Communications and Public Works.

Orive Alba and other important persons in the CNI took advantage
of this situation and were instrumental in persuading the executive to
give the Commission full ministry status. On December 7, 1946, a law was
passed which created the Ministry of Hydraulic Resources (SRH). The irue
importance of irrigation was approaching full recognition in terms of
governmental structure.>! The only task yet remaining in the evolution
of the agency was for the operation, as well as the construction of the
works, to be permanently placed under the authority of the Ministry, a
development which was not long in coming after the impracticability of
having the Ministry of Agriculture Aperate the projects was demonstrated.

The purpose of the irrigation law of 1947 as outlined in the
second article, was to promote the following:

1. The construction of hydraulic works for impounding,

storing, diverting, conducting, and distributing water;

for the discovery of underground waters; for the

elimination of waters and brines that are prejudicial to
agriculturc and for the protection of uncultivated lands.

27Greenberg, Bureaucracy, p. 20,
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2. The development of hydraulic power through the use of
irrigation works.

3. The acquisition of the lands necessary for building and
operating such works.

. The construction of the necessary lines of communication
for the development of the irrigation works.

5. The utilization of irrigation works for quarries, deposits
and layers of construction materials.

6. Field work and studies of the soil and of the subsoil,
soundings, sludies, drawing up of projects and establishment
of observation and experimental stations to meet any of the
requirements of this Law.

7. The formation of agricultural-urban centers and the
establishment of their public services.

8. The colonization of lands improved by irrigation vorks,
as well as the acquisition of thc lands necessary for regu-
lating the property distribution in irrigation districts.

9. The operation of irrigation districts established or
acquired by the Federal Government.

10. In general, the carrying out of works and activities

that are complementary or awdliary to those mentioned

above.2

This should make it clear that the SRH was not envisioned to be
merely a design and construction agency for irrigation projects. The law
has important implications about the intended function of irrigation in-
vestment in Mexican economic development. Public investment in irrigation
works is not for the sole purpose of i.sreasing irrigated farm land.
Rather, this invesiment is intena-d te be surrounded and complemented by
a whole range of other activities including drinking wator, sanitation,
communicalions, and a variety of social investments such as education and

health fgcilities. Irrigation investment is indeed a vehicle for economic

development, and requires complementary investments and programs.

28
As translated in Walker, "The Role of Govermment," pp. 135-136.
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When reading in the next chapter about irrigation investments in the
Pacific North and changes which have taken place in that region as com-
pared to the rest of the country during the same time period, the reader
should keep this fact in mind. Economic and social changes have resulted
from the inclusion of these other activities in addition to irrigation.

In order to further clarify the diverse functions of the SRH, the
technical activities of the Ministry are also outlined at this point.
Donald Anthony Walker has broken them down into eleven grcups:

l. The development of an inventory of rains, river waters,
lakes, and all other hydraulic resources,

2. The compilation of an inventory of all the soils of
Mexico.

3. The construction of irrigation works following studies
of the water and the soil.

4. The development of drinking water for the villages and
towns.

5. The generation of electrical enorgy through the
projects.

6. Draining lands and towns in order to reclaim lands
for cultivation and to reduce the threat of disease.

7. The provision of flood control.

8. The development and the improvement of navigable
inland waterways.

9. The determination of water rights.

10. The provision of the socio-economic development of
the irrigation districts.

11. The integrated development of all renswable and non-
renewagﬁe natural resources of saveral large river basin
areas.

The integrated development mentioned in the last point has re-

quired the formation of river basin commlssions. These are decentralized

e

2S?Ibid., pp. 136-Lk.
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agencies, which were mentioned carlier, and are autonomous to varying
degrees depending upon political factors at a given time or place. The
river basin commission idea was somewhat inspired by the TVA in the
United States. They are direct attempts at regional development in cer-
tain areas which could benefit from integrated development as might be
provided by a special agency. Besides the large array of investments
which may be channeled through the basin commissions themselves, these
commissions also serve the function of coordinating projects in their
areas which are carried out by other Federal agencies such as housing.
Again, the amount of power, and the success of these river basin commis-
sions is dependent upon and has often been compromised by political
factors such as resentment by other government units. This may have
prevented them from demonstrating their true usefulness. The four major
river basin projects are the Papaloapan project, the Grijalva project,
the Balsas (formerly the Tepalcatepec) project, and the Fuerte project of
which part is located in the Pacific North region.30 .
The many diverse functions as envisioned for the SRH were
reflected in the organization of the ministry. The ministry was headed
by the Minister of Hydraulic Resources, a Sub-Minister, and an Official
Mayor who was supposed to be in charge of administrative matters but who
in reality didn't wield much power. There were two major branches, the
irrigation and the sanitary branch. Irrigation was the larger and morec
important branch, headed by a Chief fEngineer and a Sub-Chief. There

were four departments in the irrigation branch: a Department of

3oDavid Barkin and Timothy King, Regional l'conomic Nevelopment:
The River Basin Approach in Mexico (New York: Cambridge University
Press, 1970), pp. 93-119.
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Hydrology, a Department of Studices and Projects, a Construction Depart-
ment, and a Department of Small Irrigatioﬁ; There were five administra-
tive departments which took care of such things as auditing, purchasing,
accounting, and budgeting. There were also four departments which served
both the irrigation and sanitary engineering branches. These included
Geology, Cost Control, Soil Quality, and Legal. The Technical Consultant
office was organized to provide advice to the technical branchaes on

31
difficult problems.

The irrigation districts are the administrative units for the
areag served by the irrigation works. A given district may encompass
areas which are not yst receiving water. These distrlicts also gerve as
statistical units for data collection. At various times the operation
of the districts has been under other agencies than that of irrigation,
but experience has shown that the best solution toward effective opera-
tion is to leave design, construction, administration, and maintenance
under the same ministry. .

Table 3-l4 shows the changes which have occurred over the years
in irrigation investments as a percentage of total investments, with the
greatest relative emphasis coming before the mid 1950's. Further clari-
fication 1s posgsible when the levels of absolute investments are examined.
This 1s shown in Table 3-7. While relative irrigation expenditures have
declinad in recent years, Table 3-7 shows that the trend for absolute
expenditures on irrigation has been continually upward. Table 3-6,
which shows the total amount of area benefited by hydraulic works
during presidential periods, should be interpreted with care. Invest-

ments initiated in one period are often not completed until the next

Greenberg, Bureaucracy, pp. 20-21.
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TABLE 3-7
FEDZRAL INVESTMENT IN IRRIGATION, CNI AND SRH

(Millions of Pesos; Current Prices)

Year Amount Cumulative
1926 2.6 2.6
1936 , 18.1 112.1
1940 26,2 223.6
19l 54.5 278.1
1942 60.7 338.8
1943 80.4 - 419.2
194k 117.1 536.3
1945 138.5 67L.8
1946 17h.h 8L9.2
1947 21}.7 1,063.9
198 218.9 1,282.8
1949 218.1 1,506.9
1950 326.4 1,827.3
1951 387.L 2,211.7
1952 611.0 2,825.7
1953 573.7 3,399.L
1954 619.4 14,018.8
1955 643.2 1,662.0
1956 601.7 5,263.7
1957 641.5 5,905.2
1958 657.3 6,562.5
1959 662.7 7,225.2
1960 768.8 7,99h.0
1961 829.5 8,823.5
1962 1,080.3 9,903.8
1963 1,395.5 11,299.3
1964 2,2119.0 13,518.3

Source: TRoberto Juarez Ramirez, "La Obras de Piego y so Zfecto en
la Economia Nacional' (unpublished thesis, Universidad Nacional Autonoma

de Mexico, 1967), p. 237.

presidential term. This may make a given president seem more irrigation
oriented than he is in actuality. He may only be finishing works which
were already committed before he had control of policy. This is par-

ticularly true in the case¢ of regional commissions.
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Avila Camacho (19L6-52) was the president who actually furthered
irrigation the most. His administraéion added more than 549,000 hectares.
by projects designed for that purpose only. The Aleman and Ruiz Cortines
totals were partly composed of figures counting areas which were already
watered by tributaries of the Papaloapan River and thus appear greater

2
than in actuality.3

Conclusion

In concluding this chapter I will make a few commonts and then
raise some important questions. In this chapter I have describad the
directions which have been taken by Mexico's public sector in playing an
active role in economic development with respect to government expendi-
ture, particularly economic investments. The description of the political
structure was to delineate the framework in which expenditure decisions
are made. The SRH is lhe government ministry which has evolved to ad- ‘
minister one particular aspect of investment, irrigation, and all the
complementary activities.

In regacd to federal expenditures in Mexico in gensral, I have
often come across the criticism that tax revenuas as a shars of GDP
should be expanded by incroasing the tax intake and that fiscal policy
should play a larger role in the maintenance of aggregate demand.  The
extent to which loans can continue to provide for increasing needs for
revenues is surely limited by the burden of scrvicing thesc debts.

With respect to irrigation investments in particular, porhaps the
river basin approach should have been given a grealer chance to prove its

potential for the integrated development of regions. Second, many of the

32Greenberg, Bureaucracy, pp. 30-U4l
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opportunities for the construction of the large irrigation works have
’passed, but the costs of maintaining these finished works will continue
to make demands upon the budget. Now may be the time to shift investment
priorities over to smaller projects in more poﬁulated areas. This bears
directly upon the final questions that need to be raised.

Have irrigation investments in the past unnecessarily served to
perpetuate and increase the agricultural dualism that was mentioned in
Chapter Two? A more complete consideration of this question will have to
be postponed until the next chapter, but several points can be suggested
now. First, as will be shown in the final chapter, irrigation invest-
ments have been largest in the peripheral zones of the country. These
areag do contain a large amount of wate? resources to be tapped, but also
a low population density when compared to other parts of the country.

No more than fifteen percent of all Mexican farmers have accass to the
water in the irrigation districts. But these same farmers find it
easiss® to obtain agricultural credit, to avail themselves of the fesults
from agricultural research, and to benefit from other agricultural invest-
ments and developments. These trends have served to create a conmercial
agricultural class as shown by the statistics in the second chapter. A
significant portion of the output from these farms is directed toward
export markets.3

The second a1d related question concerns the future needs of
Mexican agriculturc and thus agricultural investment. Projections of
future needs show that the demand for food production for domestic

consumption will grow much faster than demand for export production. It

33Donald K. Freebairn, "The Dichotomy of Prosperity and Poverty

in Mexican Agriculture," Land Economics, XLV (February, 1969), 31-42.
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can also be shown that increasing certain inpuls to the traditighal part

WA

of the sector can result in proportionately gﬁéater return$r§o the”;ﬁall
farmer.Bh Might not the two needs of meeting this food demaed, and in-
creasing the size of the domestic markeb:ﬁ\ best meé‘by %ﬁ%fting'gﬁyure :
investments of the SRH to the more deA%Fl§;poulatechenfrél agricu2 tural

areas?

The next chapter will examine tnd Ficific North in terms of
KN o .
irrigation investments, and changes'in th5'§tructure of the agricultural

L
i

sector there as compared to tbe qatiﬁn as éfébqle. ' This will further
LY .(\"l'a

. C 1 :
demonstrate the nature and particuldily’the effects of, yublic investmer

policy.

3hrpiq.



CHAPTER IV

PUBLIC INVESTMENT IN IRRIGATION AND THE
NORTH PACIFIC

In Chapter One I reviewed the economic literabure concerned with
public investment for economic development. I showed that the balanced
and the unbalanced growth theories were opposed to each other, yet that
each provides valuable insights which should be considerad when evaluating
public investment policy. Benefit-cost analysis provides some conceptual
contributions, particularly when projects under consideration are similar
and other important goals such as regional equality of income ara included
in the analysis. I mentioned that an almost inevitable outcome of'econom-
ic development would be regional inequalities. I planned to use this
theoretical framework to provide a basis for the analysis of Mexican irri-
gation investments.,

The purpose of Chapter Two was to illustrate the ways in which
the Mexican agricultural sector has been successful in changing, and in
meeting the needs of the growing Mexican cconomy. I have shown that
agriculture provided foréign exchange carnings, met the expanding needs
for a domestic food supply, stimulated the domestic market, and provided
a source of loanable funds to other 'sectors. The Mexican government was
wise not to ignores this sector, although the Mexican Revolution and subse~

quent land reform may have assured agalnst agriculiural neglect. I shall
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soon propose, howevor, that a very large portion of Mexican agriculturo
wag in a sense neglected when compared to a few areas which received the
bulk of public attention.

Chapter Three examined the nature of the Mexican political sys-
tem, the history of government expenditures for economic development,
sources of revenue, and the governmental contcxtb of irrigation expendi-
tures. The purpose was to provide a background for irrigation investment,
and to explain the actual procedures and institutions which have evolved
to promote irrigation investment.

The purpose of Chapter Four is to complete this picture of one
aspect of public investment to promote economic development in Mexico.
Specifically, it will examine one region, the North Pacific, which has
received a disproportionately large share of public irrigation investment.
I will examine the structure of agriculture in the North Pacific on a
comparative basis, using the agriculiural sector of the remainder of
Mexico as a reference point in most cases. This analysis should complete
the picture of public irrigation investment by serving as an example of
the Mexican political priorities which determined that this region would
be so favored. In describing the agricultural sector of the North Pacific
in a comparative manner, I will emphasizc that heavy irrigation investments
have been a necessary but not a sufficient condition for the evolution of
agriculture as it exists in this region. I will venturc my own tentative
evaluation, but it will be up to the reader to personally evaluats Lhe
advantages and disadvantages of this investment strategy. Such a judgment
will have to be based upon whether the gains involved warranfed the costs
associated with them, against the value background of desirsd goals and

ends. Reglonal data 1s always sketchy and incomplete in detail, and the



91

natﬁre of the question assures.that no "right" answer will be found as
a result of any number of studies. I have only tried to raise the ques-~
tions, and illustrate differences, with the hope that others will choose
to carry the work further.

I should mention at the outset that the North Pacific as a region
is certainly not homogeneous in terms of resources or agricultural struc-
ture. A large percentage of the farm lands in this region are not
irrigated, and the extreme diversity of farm size and scale found in all
of Mexico are present here as well. I have chosen the North Pacific first
because it is an official region designated by the Mexican government.
Past analysis and data collection have been based upon this official
designation. Second, and more important, despite a lack of complete
homogeneity, the area 1s characterized by many intornal similarities.

Most of it is a part of that large and arid region known as the Sonoran
Desert. Throughout the region there are a number of rivers and streams
flowing from the central plateau through the mountains to the coast. Any
significant expansion of agriculture in this region has required extensive
development of irrigation, and these rivers have represented the potential
for this irrigation. There is also the significant fact that the region
in general has traditionally been sparsely populated when conpared to
other parts of Mexdco such as the Central Plateau. This factor hus,

among other things, saved the North Pacific from as oxlenslve a minifundio
problem as exl.sts elsowhere., Finally, I will show in this chapter that
the North Paciflic is characterized by a largoe oxpanse of modora agricul-
ture, distinguishing it from moat otlher roglons in the country.

The North Pacific region consiats of four gtatss: Nayarlt,

Sinaloa, Sonora, Baja California; and a torritory: Baja California Sur,
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Within the region there are seventeen irrigation districts and one river
basin commission, the Commision del Rio Fuerte, parts of which are
located in Sonora and Sinaloa.1 Table U-1 indicates that the North
Pacific region contained 22,635,199 hectares of agricultural land in
1960. This represented 13.l percent of the total agricultural area in
Mexico. The region, due to its dry nature, is composed of a large amount
of pasture land, at 62.5 percent of the total area in the Nopth Pacific
as compared to L4.3 percent for the remainder of Mexico. Grazing is a
well suited extensive, as opposed to intensive, use of the dry landscape.
Cultivated agricultural land and forested areas represent a smaller
proportion of the land area in the North Pacific at 11.0 and 18.5 percent
of the total North Pacific land respectively. This can be compared to
proportions of 14.6 and 27.0 percent for the remainder of Mexico. Fin-
ally, a smaller proportion of the productive land remains uncultivated
in the North Pacific.

The North Pacific contains 13.k perceat of Mexico's land area and
10.k percent of the nation's cultivated area. In terms of the total num-
ber of people enployed in agriculture, the 1egion contains less than uix
percent of the nation's agricultural work force. This is shown in Table
4~2. This relatively small percontage 1s a function first of the smaller
portlon of thc land devoted to cultivation. Secondly, T shall show in a
lator section of this chaptlur that a groater percentage of the farms in
this region are Jarger in seale and more modern, using less labor per
unit of cultivated land. Tho cata alsgo show that tho agricultural work
forco has grown faster in the North Pacific in tho last twonty yoars

than in the remainder of Mexivo.

1Mcxico, Seeroetar.  du Hocursoes lidraulicos, Dirsccion Genoral
de Distritos duv luglo, D, <tmonto du kustadistica y Foludios liconom.cou,
Inforino utadlstico (Mexico, D. F.t Socrotaria do Rocursos llidraulicos,

I%87.
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TABLE L-1

LAND CLASSIFICATION

1940 1950 1960
Total Area (hoctares)
North Pacific 13,743,740 18,668,110 22,635, 199
Remainder of Mexico 115,005,485 126 8h8 533 lh6 hh9
North Pacific/Mexico 10.7% 8% L
(percent)
Cultivated Land (hectares)
North Pacific (A) 1,147,175 2,076,115 2,189,41}
Remainder of Mexico (B) 13,723,903 17,852,146 21,327,498
A / Total in Mexico (%) 7.7% 10.h4% 10.4%
A / Tot. North Pacific (%) 8.3% 11.1% 11.0%
B / Tot. for Remainder (%) 11.9% 14.1% 1h4.6%
Pasture Land (hectares)
“North Pacific (A) 7,874,030 11,310,784  1k,115,693
Remainder of Mexico (B) 43,298,211 56, 065 ,258 6L,9U6,535
A / Tot. North Pacific (%) 57.3% ’60.6% 62.5%
B / Tot. Remainder (%) li2.0% Lli.2% Lk.3%
Forest Land (hectares)
T North Pacific (A) 3,005,550 3,356,858 4,176,240
Remainder of Mexico (B) 35,109,625 35,478,923 39,502, 01
A / Tot. North Pacific (%) 21.9% 18.0% 18.5%
B / Tot. for Remainder () 30.54 28.0% 27.09
Uncultivated Productive lLand
(hectares)
North Pacific (A) 1hhy, 736 352,898 531,571
Remainder of Mexico (B) 8,635,701 7,42L,155 10,661,143
A / Tot. North Pacific (%) 1.14 1.9% 2.3%
B / Tot. for Remainder (%) 7.5% 5.9% 7.3%
Land Unproductive for Agriculture
(hectares)
North Pacific (A) 1,572,249 1,571,755 1,292,281
Remainder of Mexico (B) 9,237,935 10,025,051 10,011,433
A / Tot. North Pacific (%) 11.4% 8.4% 5.7%
B / Tot. for Remainder (f) 8.0% 1.94 6.84

Sourco:
de Estadistica, Z2o.,

Jer., ho.

Mexico, Secrotaria de Industria y Comercio,
Censo Agricols, Ganadero y Bjidal de los

Diroccion General

E.U.M., (Mexico, D. F.~ Secrotaria de Indusiria y Comercio, 19L0, 1950,

19607

The North Pacific has exporienced the highest rate of overall

population growth among all other regions in the country.

The regional

rato of 5C.l percont over the 1950-1960 poriod is composed of a 126.5
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TABLE L4-2
TOTAL NUMBER OF PEOPLE EMPLOYED ON THE FARMS

19L0 1950 1560
North Pacific 178,977 277,180 366,513
non ejidal works 75,114 161,316 223,308
ejidal works 103,863 115,86l 113,235
Remainder of Mexico 3,352,685 4,383,489 5,050,572
non ejidal works 1,855,169 2,408,195 2,637,712
ejidal works 1,497,516 1,975,294 2,102,860

Source: Same as Table L-l1.

percent rate for Baja California, 31.8 percent for Baja California Sur,
33.8 percent for Nayarit, 31.7 percent for Sinaloa, and 53.3 percent for
Sonora. This high rate of population growth is caused by the highest
difference between births and deaths among the regions, and the highest
regional rate of in-migration.2 Huch of the flow of in-migration can be
attributed to the greater economic opportunities in the region. Table
-3 indicates the 1960 population figures for the region.

TABLE U4-3
POPULATION FIGURES

1910 1950 1960
Mexdco 19,653,552 25; 791;017 3’4, 923’129
North Pacific 1,20k,073 1,72h,241 2,613,470
North Pacific as a percent
of Mexico 6 A 7

Source: James W. Wilke, The Hexican Revolution: Federal Fxpendi-
ture and Soclal Change Since 1910.  (BerkIey: University of Califormia
Presy, 1970), p. 290.

2U.S. Department of Agriculture, Economlc Research Service,
Sources of Change in Moxican Agricultural Production, 1940-65, by Reed
Hertford, Foroign Agricultural Fconomic Report No, 73 (Washington, D.C.s
Government Printing Office, 1971), p. 25.
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The farm and non-farm wages in the North Pacific were 1L0 percent
and 125 percen£ of the national average respectiveli, and also higher
than the rates of the other regions in 1960. In 1950 the farm and non-
farm wages were 137 percent and 128 percent of the national average.
This represents an incentive for in-migration. It is in addition a
partial indicator of regional economic well being, although no conclusions
should be made without an examination of regional cost-of-living differ-

ences which are not available. Farm and non-farm wage rates per'mbnth are

found in Table L-l.

TABLE k-l
FARM AND NON-FARM WAGE RATES PER MONTH, MEXICO

(pesos)
1950 1960
Region Farm Wage Non-Farm Wage Farm Yage Non-farm Wage
North 151 265 398 706 .
Gulf 1hL7 248 291 709
Pacific North 198 331 L96 999
Pacific South 132 193 296 572
Central 135 255 346 81L
Mexico 145 258 354 800

Source: U.S. Department of Agriculture, fconomic Research Service,
Sourzes of Change in Mexican Agricultural Production, 19L0-65, by Reed
Hertford, Foreign Agricultural Econcmic Fe-~crt MNo. 73, (Washington, D.C.:
Government Printing Office, 1971).

The North Pacific 1s {ho rociplent of a rulatively high level of
irrigation devolopment as compared to other regions LIn the country. Irri-
gation development can be measured by the amount of money invested and the
number of hectarovs irrigated. Table L4-5 shows this information. From
1926 to 1958, the North Pacific received 37.6 percent of all Federal in-

veatmont in irrigation. This represents an investment of over 2400
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million pesos if we combine this figure with the information in Table
3~7. This high percentage of the total irrigation investment becomes
more meaningful when we remember that the North Pacific contains only
10.4 percent of Mexico's cultivated land and less than six percent of the

work force employed on the farms out of the total for Mexico.

TABLE L5

CULTIVATED AREA, IRRIGATED AREA, AND IRRIGATION
INVESTMENTS BY PERCENT

1940 1950 1960
Total cultivated area
(hectares) 14,871,078 19,928,201 23,816,912
North Pacific 1,147,175 2,076,115 2,189,114
4 of Mexico 7.7% 10. 1% 10.4%
Remainder 13,723,903 17,852,146 21,327,L98
% of Mexico 92.3% 89.6% 89.6%
Irripated areca
North Pacific (A) 406,279 672,652 1,098,756
A / total cultivated
area in North Pacific 35.4% 3.0 Lb.1%
Remainder of Mexico (B) 1,493,161 1,830,867 2,116,554
B / tolal cultivated
area in remad.des 10.9% 10.2% 11.3%
North Pacific / total
irripated arca for
Mexico 21.1% 26.9% 31.3%
Increase in Total Increase in Fercontage of Total
Cultivated Area  Irrigated Arca  Irripation Tnvestmonts
L k) _ (9lo-60) I'rom 1926 through 1658
North Pacific 117.04 170.L% 37.64
Remalnder of
Mexico 55.4L 61.6% 62 .44

-— e B ]

Sourca: Cultivated and frripgated arca {rom llexico, 22'2 3ur.L_p9L
gcenso Agricola Ganadero y Ejddal,

Source: Porcontagus for drrigatdon investmenty from Wilke, The
Mexican Revolution,
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The area of land irrigated also shows this regional bias very
olearly. In 1960, irrigated land represented Ll.1 percent of tho culti=
vated land in the North Pacific. The corresponding figure for the
remainder of Mexico was only 1l.3 percent. These 1,098,756 irrigated
hectares represented 31.3 percent of all the irrigated land in Mexico.
From 19L0 to 1960, irrigated land area in the region increased by 170.4
percent. Irrigated lend arca in the remaindor of the country increased
by 61.8 percent by comparison. The Mexican government did not ignore
irrigation nceds in other parts of the country during this period, but
the ficures reveal an undeniable bias toward the North Pacific. It is
one of the goals of ihig theusls to suggest the existonee of ihiy prefer-
ential investmunt policy, to note somo of its indlreet or rulated offects
in terms of ihu structuru of agriculturv, and Lo pose the unavoidabloe
question concernlng the morit of thls policy. This poal i3 a significant
ono whather we conslder the investmont policy to bo deliburatu in ex-ante
terms, or simply unplanned in an ¢x-post manner.

I will now concludoe this section by examining lovols of social
welfarc in the North Paciflc comparud to othur rogions of tho ceuntry., I
will uso an index for povurty levals which was dovolopud by James W,
Wl]kiO.J Tho Indux duvuloped by Wilkie containg indleators such og
illiteracy, pupulation spoakiing only an Indtan angpunge, porsons livine
in communitivs with a population undor 2500, barufcol population, popula-
tion woaring sandals, deflclent diotary complex, and population without
sowago disposal, His index 1o of a colluctlive naturn, dosipgnod to chow

tronda in social povorty, and not individual poverty lovels, Wilkie

3Jnmu3 Y. Viilkio, The Moxican Nevolutiony Fodwral bxpunditure
und Social Lhnnvu Sincy 1930 (Borkuluys‘_bnlvuru{ty of CaliTornia Froans,

15707, pp. 20l
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developed his own geo-gsocial regions which displayed leass variance in
poverty levels within regions. He also developed an alternative index
which used the accepted geo-cconomic regions as I have done. It is this
alternative index which I will use in order to be consistent.

Table 4-6 (A) shows an index of change in poverty from 1910 to
1960. This shows relative rates of change of levela between regions only.
This enables us to sco which arcas are reducing poverty at the graatest
rates, but dous not compare actual povertyr levels. Table -6 (B snows
an index of relative ler:ls of poverty for cach year. It shows the rela-
tive poverty level of cach region in regard to the other repions. These
tablus use the indicators mentioned in the preceding paragraph.  With the
excoption of tho Federal District, the North Pacific hag consistently had
the lowugst level of poverty at vach of the ten year intervals from 1910
to 1960, From 1910 to 1940, the North Pacific was scecond only to the
Fedoral District in termy of rate of reduction of poverty. The North
Pacific was first among regions dn reducing poverty from 1940 to 1960,

These reuults imply that 1€ reduction of social poverty levels
for the untire country were a principal criteria for irripation investmont,
then the North Pacific would have reccived a proportionately wmaller,
rather than larger, share ol investment, 1t 1s also reasonable to agsume
that the rate of povorty reduction, particularly after 1940, was influunced
to gomu ¢xtunt by tha heavy frrlpation fnveatmont, and other complemcentary

inveatmanty which may have boen lncluded,

Huulnunl Comparisond of the Aprleullural Soglor
- Al and TR 2o T Ll Wark

Sovoral of Lho diffurencan brtwoun the North Paciflce and othopr
areas of Muoxdco havu boon ustablished. The actual atructure of this

rogion'sy agriculturv, tho sizo of the works, and thve combinations of



99

TABLE 4-6 (A)

RELATIVE POVERTY BETWEEN REGIONS
INDEX OF CHANGE (1940 = 100)

1910 1921 1930 1940 1950 1960
Mexico 123.7 115.4 108.7  100.0 85.7 72.0
North Pacific? 137.3  121.0 107.2 100.0 87.2 4.1
North? 130.6  121.6  111.6  100.0 87.9 75.5
Center® 120.0 11}4.0 107.17 100.0 89.8 77.0
Gurrd 129.0 121.6  109.8  100.0 86.7 76.3
Jouth Pacific® 111.2 107.6 102.8 100.0 89.8 . 81.
(Center without
Federal District) 120.0  114.6  108.L  100.0 9.9 77.6
(Federal District) 178.6  145.0  126.1  100.0 78.6 78.

TABLE L4-6 (B)
COMPARATIVE POVERTY LEVEL
(Percentages)

1910 1921 1930 1940 1950 1960
Mexico 56.9 53.1 50.0 L6.0 39.4 33.1
North Pacificd 51.2 h5.1 40.0 37.3 32.5 27.6
NorthP 52.4 18.8 Lk.8 1,0.0 35.2 30.2
Centarc 56.1 53.6 50.6 L7.0 1.8 36.2
Culf 59.2 55.8 50.1 L5.9 39.8 35.0
South Pacific® 63.0 61.0 58.1 56.5 50.7 46.1
(Center without
Faedoral District) 60.1 57.4 Sh.3 50.1 bs5.1 38.9
(Federal District) 20.0 16.2 14.1 11.2 8.0 8.8

4paja California, Baja California Terrltory, Nayarit, Ginaloa,
Sonora,

bChihunhuu, Gahulla, Durango, Nuero leon, San luly Potosi, Tamaulipas,
Zacatucayu

Capuascalicntens, Fodoral Msteiet, Guanojunto, Hidalgo, Ialisco,
Moxico, Mlchoacan, Morolos, Pucbla, Quuretaro, Tlarcala,

dCﬂmpcchu, Quintana Noo, Tabasco, Veracruz, Yucatan,
0Colum.'l, Chlapay, Guorruro, Qaxaci.
Sourcue: Wilkie, Tho Muxlcan Rovolution, p. 297,
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factors used will now be examined. First, I will focus on what might be
called operational works: those farming units which are autonomous in
terms of decision making regarding unit operation. There may still be
governmental, legal, or community restrictions on a given unit in terms
of decision making. These units are used in order to eliminate hired
labor and additional members of families.

The North Pacific of Mexico has three different kinds of land-
holdings. First are ejido lands. Ejidos are unique institutions which
represent a government grant for the use of a parcel of land to an entire
community. They may be operated collectively or broken down into more or
less separate holdings for operational purposes. Individual ejiditarios
may not sell the lands of the ejido; their individual property rights
involve only use of the land. In the following discussion of operating
farm units, I will consider each ojiditario who works a plot to be a farm
unit. The second type of land-holding is the colony, which is an associa~
tion of private farmers. These colony lands may or may not be operated
in a collective manner, but once colonisis obtain titles to their land,
they may disposc of it in any manner they desire in most cases. Finally,
those who ~wn private lands, but do not belong to colonivs, are called
particularcs. In the tuoles which follow, particulares and colonists will
bo included unde. vhe ciagsification of non-ejldal or private works.
Ejiditarios who work their own plots will bu in a geparate subdivision,

Ejiditarios arc normally allowed by law to hold as many as tun
hectares of non-irrigated land with the limit for private holdings at
100 hoctaroa of non-irrigatud land. Cotton and supar holdings may oxcoed
this 1imit to thu oxtoent of 150 and 300 hectarus ruspectively. There are

sovoral ways in which thoso logal restrictions are avoided. Larger than
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legal holdings have evolved in the North Pacific in many cases to meet
the capital and operating costs of irrigated agriculture. In certain
instances a private farmer will get around the legal limit by register-
ing segments of his land under the names of other members of his family,
or he may lease land to increase the size of his operation. Ejiditario
plots may be increased as more of their land is brought under irrigation.
Ejiditarios may sametimes rent out thelr individual parcels to others.u

More farming units in the North Pacific tend to be largef in size
than in other parts of Mexico. Table L~7 indicates the amount of culti-
vated area per operating farm unit. Average non-ejidal farm units in the
North Pacific have larger amounts of cultivated land than the remainder
of Mexico in all three census years, and the gap has been growing. Cul-
tivated land per non-ejidal holding has grown by 152 percent over the
twenty years shown, while cultivated land per holding has grown only by
70.5 percent in the remainder of Mexico. The cultivated area in Ngrth
Pacific ejiditario plots is also greater than in the remainder of Mexico,
and has increassd by a greater amount over the twenty year period.

Table 4-7 does not indicate the very large skew in land holdings.
The North Pacific has a relatively large number of very small holdings,
co~existing with a smaller number of very large holdings. Table 4-8
glves a good comparison of the distribution of private farms by size in
the two areas. If very small plots (minifundios) of less than five
hectares are considerod, the North Pacific has fewer plots in number and
less arca dovoted to the small plots than the remainder of Mexico. Lven
in the North Pacific farms of five hectares or less account for 26.8 per-

cent of the total private farms and occupy only 0.1 percent of the total

hD. A. Henderson, "Arid Lands under Agrarian Reform in Northwest
Mexico," Economic Geography, XLI (October, 1965), 301-308.
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TABLE 4-7

EXTENT OF CULTIVATED AREA PER FARM UNIT

1940 1950 1960
Cultivated area per unit
(hectares)?d
Non-ejidal works
North Pacific 15.8 33.6 39.8
Remainder of Mexico 6.1 T.4 10.4
Ejiditario plots® '
North Pacific 8.3 10.1 12.1
Remainder of Mexico 5.6 6.2 6.4

Percent chanpe from 1940 to 1960
Non-gjidal works

North Pacific 152.0

Remainder of Mexico 70.5
Ejiditario plots

North Pacific Lky.2

Remainder of Mexico 13.L

8Works without cultivated area counted.
bOnly those ejiditarios who possess land.

Source: Same as Table L-1.

privaye farm area. The North Pacific has more of the quite large plots
above five hundred hectares, occupylng more of the private farm area than
the remainder of Mexico. In the North Pacific we find 11.7 percent of the
prifate farms occupying 88.1 percent of the private area. These fa}ms are
all above five hundred hectares in size. This implies a greater incidence
in the North Pacific of medium to large farms, with the very largest
farms found in the rest of the country.

The large size of land holdiﬁgs allows farmefs to meet the high

cost of éapital and farm operations which tend to be associated ﬁ;th



TABLE k-8

DISTRIBUTION OF PRIVATE FARMS BY SIZE, 1560

North Pacific

Remainder of Mexico

Farm Size in Number Percent Area Percent Number Percent Area Percent
Hectares (has.) (has.)
5 or less 11,876 26.8 30,636 0.1 887,230 68.1 1,297,L71 1.2
5.1-10 3,626 8.2 26,279 0.1 90,68 6.9 652,570 0.6
10.1-25 7,116 16.7 130,0l1 0.7 124,876 9.5 1,97L4,0L3 1.8
25.1-50 LSO  10.0 169,277 0.9 65,653 5.0 2,314,759 2.1
50.1-100 1,615  10.h  3k2,052 1.8 5,064 L.l 3,79L,880 3.5
100.1-200 Lt,065 9.1 526,932 ‘2.9 37,131 2.8 5,152,467 4.8
200.1-500 2,909 6.5 921,690 5.0 23,893 1.8 17,263,806 6.8,
500.1-1000 2,218 5.0 1,hia,762 7.9 8,ll1 0.6 5,899,079 5.5
1000.1-5000 2,367 5.3 5,386,268 29.6 7,02 0.5 16,636,898 15.6
greatar than 5000 634 1.k 9,195,050 50.6 3,220 0.2 61,431,106 57.7
Total L, 208 *  18,170,0L8 * *

1,302,234 * 106,417,085

¥May not total 100 percent due to rounding.

Source:

Mexico, ho. Censo Agricola Ganadero y Ejidal.

103
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irrigated lands. These costs can be distributed over larger units of
production. The increasing North Pacific orientation toward the commer=-
clal market, which I will return to later in the chapter, also favors
larger farm units. Larger farm units can operate more efficiently and
therefore compete more easily on the commercial markot. There is thus an
impetus for the legal and extra~legal formation of farm units larger than
the legally designated size. I have alroeady mentioned the large family
combines, and the ways in which ejiditario plots have bocem: largor than
the legal size or have become concentratcd in the hands of rentor-
operators. This change in size of farm units is contrary to the land
reform philosophy.

The extent of mechanization in North Pacific agricul ture will be
treated algo in the noxt section, but at this time I will 1llustrate the
principal forms of powor used. This is shown in Table L4-9. In the North
Pacific 35.3 percent of tho cultivated arva censused usud primarily ani-
mal power, compared to 75.6 percent for the remaindor of Mexico. Cultie
vated area using primarily mochanical power for farming repregentoed 25.3
percent of the cultivated area in ths North Pacific, contrastud to only
6.0 percent for the remainder of Mexico. This information beping to
indicate that agriculture in the North Pacific is moro bighly mechanizod
than in the remainder of Moxico, and this fact will bocom: morv ovident
when value of the machinery por porson cmpleyed on the works s examined,”

Another way to lodck at the quustion of mechanization {u to cume
pare the value of machinery pur average operating farm unit., Thiuy 19
shown in Table 4-10. This information indicates that the valuv of

machinery por farm unit in the North Pacific au compared to the remainder

SSee p. 115, Table 4-15.
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TABLE L=9

FARM UNITS ACCORDING TO TYPE OF THAGTION EMPLOYED, 1960
(Area in Hectares)

Area Percant of Total

Total Area

North Pacific 2,162,012

Romainder of Muxico 17,504, L67
Area using Animal Puower

North lacitic 763.817 35.)

Romaindor of Muxico 1),264,087% 15.6
Areca uséﬁq 'l_'.:&‘(*:!x:u.é«:ul Fower

HOI“UL !'uch'h‘ 5'1?.?67 25.3

Roemaindor of Mexlco 1,060,199 6.0
Area usipy: Mixcd Fower

North Pacific 050,958 9.4

Remaindur uf Moxico J,219,100 18.L

B r———— e e mer

Source: aiae a3 Tablae Y1,

of Moxico hau bLuwon comilatently uight o twolw timea greator for private
farma and throo Lo four Lines preater fur ojiditarios vhio farm thoir own
plots. Froum 1910 Lo 1900, the averags value of fain machliery on privats
farma 1n tht Lerth bacifte Sorvan d abl an avarage rate of appriainsatoly
LALty~Lipht porcant pur yuar. Thu rato of $ncteate un private farps fop
the reat «f Lho counliy was thlety=itng porcent pere year. Thy value of
farm machinory on Lhe averags citditatio plot dncreaacd alightly Faster
in tho reat of Bexlco Lhan du Lhe Lorth Jaedtde s The values are pdng
porcont por yuar for tha North bacifde and 4§ toon pereont por yuar fop
the runt of tha vountry,  Apatn, many emallor fagmg S0 the horth Facifie
rogion are nol mochaidred, but the axiatonce of & Jarpa pusbor of Jdehly
michanizvd commarcial farms causes such 8 large difforence in average

value,
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VALUE OF FIXED CAPITAL,
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TAUDLE 410

IHRIOATION FACILITIES,

AND MACHINEHY PRV FAKM UNIT
(Posos, 195l an Base)®

- v v et v e o e s —

o~ e e —

Value of fixud capital
r unit
aon-djfaal Works
Yorth Pactte
Rumaindur of Huxico
Ejtditario ploty

North baucific
Remaindap of Joxigo

Va_uu of drripsetion
faciliticy por unit
Non-cjidal worba

horth Vucitiec

Homaindur of Puxice
BJrditario plots

North J'ae3fic

Remainder ol Paxice

Vlluo of ra-tinery
= per unit
B; cajidal works
Borth Vavitiu
Hemad =1 of Moxico
Ejiditario plouts
Korth Vacifiv
Humaindor of Muxjco

S e v @ ——
T e e v —— e —— " oy

1940 1950 1960
2L, 594 Wy ,629 122,579
6,109 13,314 2h,299
T,J1) 13,361 18,589
},803 7,320 10,111
1,0n J,oll .Sﬁh
1)8 260 764
L10 57% 259
167 L 127
1,326 6,262 16,711
155 617 1,360
51 902 1,068
142 259 bSU

ot e e

—— e R e d

v e

810 thia ant all talles to follow, an indox of major pricuns in

Mxico City was used tu adjust valuas to )Y

Jourco)

Samo a3 Table k=1,

Sl peasos,

Tably L-10 also fndicates diffuroncen $n fixod copltal and {rri=

gation faullitiuy,

Tho averaga valus of fixod capftal pur farm, which

inoludan nuch things an budldinga, Srelpation facilitiug, and roads, do

sigidfivantly gruater in the Horth iasifie for 1900, 1950, and 1960,
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partiocularly for private farm units. Comparv 122,579 posos por private
unit to 24,299 pesos in 1960, for a value five timos as large in the
North Pacific. Irrigation facilitius, which aroe a component of fixed
capital, represunt an cqually great blas in favor of tho horth Pacifie
whery private farms had facilitics valued at ten times the remainder of
Moxico In 1460, and vjidous had facilitics valued two timss greater for an
averago plot, lSome farms are also well freigated and mechanized in other
parts of Mexico, but in the North Pacific thuse types of fLarm units are
much more common, sking tha average valuoy per undt preatar,  Ovor the
twanty yuur period from 19040 to 1900, the average value of private irrlie
gatlion facilitivs increased thirty-five percent pur year in the North
Pacific and twonty-thres parcent per yvar in the rest of the country.,
Irrigation valuation on wytdal plots ducreased at ratea of 2,9 purcont
and 1.0 purcent per yoar respocti siy. This ssems to indicats more
emphasls on privaty drrigation Lthan viidal in both arcas. This distin-
guishes the untirv North Pacific reglon as onv of more hiphly mechanizod
and irripated farma,

I have not yot shown anything spocific about the mannor in which
inputa arv comblued, bLut certain conclusions can bu made at this point.
The "avorage" farm unit in tho North Pucific tonda to be larper in cul-
tivated arca, to contudn more modurn michinery, Lo consist of a preator
amount of fixed caplial, and Lo have a greater extent of rripated arca
and a groater value of freipgation factlitiogs than Lhe averape for the
romalndur ot Mexico. The proator numboer of rolativoely mere modorn fun
und tu would sppoar to Lo rola‘ed Lo the ustablishment of a preator con=-
santration ot large ncale comnurcializoed apriculture in the Horth Paclfie.
Smaller, luss mochanlzed plots would not have such a quantity of surplus

boyond subsistunce nuodas,
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I will now examine the values of fixed capital, irripgation facili-
ties, and machinery per cultivated hectare in the two rogions. This in-
formation is shown in Table L-11. Cultivated land on private farms in
the North Pacific is associated with a preater value of fixed capital per
hectare than in the rest of Mexico. The values were 3,080 and 2,336
Posos por hectary, recpectively, in 1960. Interestingly enough, the
value of fixud capltal pir hectaro on ¢jldal lands was alightly lesa in

tho North Pacific at 1,536 pesos in 1960 compared to 1,580 pesos for the

TABLE L=11

VALUE OF FIXiD CAVITAL, T WMIGATION l":\CIh]TIES,
AND MACHINEY Piot CULTIVATED HACTARE
(1954 Pesos)

Lo S s = 2 e b s LT = T T e
1940 1950 1960

Value of fixed capltal
ar _).mcmx‘i
Non-ojidal works

lorth Pacific 1,556 1,358 3,080

Remaindor of Mexico 1,001 1,807 2,336
Ejiditario plots

North bacific 881 1,323 1,536

Remainder of Muxico 679 1,161 1,580

Valus of frrigation
TaclTiTos §ov iictare
Nsn-u‘}ldul Works

North Pacific 60 90 216

Remainder of Mexlico 23 38 13
Ejiditario plots

North Pacific L9 57 21

Remainder of Muxico 30 23 20

anlig of machicry

o tet v ce s - -

ﬁ_«ir unit,
on-ujidal work:,

North Pacifie 8l 186 20

Remalnder of Mexico 25 83 131
EJiditario ploty

North Pacific 69 97 174

kematndor of Moxico 25 2 87

Sourcu: Tablus U=7 and 4=10. Valuos por farm unit divided by
averagy numbur of cultivatod hectares per farm unit.
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reat of the country. If the growth in fixed capital per hectare from
1940 to 1960 in thu two areas is cumpared, it is apparent that the growth
has been greater for both private and c¢jidal lands in the rest of Mexdco.
In the North Pacific the rates were ninety-oight perceat for non-ejidal
lands and seventy-four percent for ejidal lands. The values for the re-
mainder of Mexico grew at a rate of 133 percent on both non-cjidal lands
and ejidal lands.

The value of irrigation facilities per aectare for the North
Pacific and the remainder of Mexd.co were 216 pesos and 73 pesos respece
tively for private lands, and twenty-one pesos and twenly pesos respec-
tively for cjidal lands in 1560. The value on private farms grew at a
rate of 218 percent in the MNorth Pacific and 217 percent in the rest of
the country from 1940 to 1960. On ejidal lands the values per hectare
decreased by fifty-seven percent in the lorth Pacific and decreased by
thirty-three percont in the rest of Mexico. These decreases might be
the result of bringing previously non-farm lands cround already existing
projects under irrigation. It might also reflect a greater emphasis on
irrigating private lands as opposed to ©jidal lands. While the value of
irrigation facilities per hectare is abour the samme in the two regions
for ejidal lands, the value is three times greater for private lands,

A lock at the valuc of machinery per hectarc reveals that it is
greater in tho North Pacific for both private and cjidal lands., On pri-
vate lands in 1960 the North Pacific had machinery valued at Li20 pesos
per hectare compared to 131 pegos per hectare for the rest of the country.
On cjidal lands tho figures were 154 pesos and 87 pusos per hectare
regpectively. This reprosents three times as much valuation on private

lands and almost two times as much valuation on ejidal lands. A posi‘ive
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aspect for the remainder of Mexico is that machinery vaication per hoctare
again grew faster over the period from 1940 to 1$60. In the North Pacific
values increased by four hundred percent on privale lands and 123 percent
on 8jidal lands. In the remainder of Mexico values increascd by L2l per-
cent on private lands and 2L8 percent on ejidal lands.

These results might indicate several things. First, the rest of
the country started with less in terms of fixed capital, which includes
irrigation facilities, and in terms of machinery than did the North
Pacific. Growth may indeed be faster when a region starts with less, It
is still apparent, on private lands at least, that the disparities in
values per hectare were great enough in 1960 to raisc questions about how
long it would take the rest of the country to catch up. Second, on the
basis of the disparities in machinery valuation on both private and e¢jidal
lands, it scems roasonable to speculate that modern machinery plavs at
least as important a part on large commercial farms as dous irrigation.
Third, the disparitics between regions are much greater for private lands
than for ejidal lands. Fourth, within regions the values are always sig-
nificantly greater for private farm lands than for ¢jidal farm lands.

Table L-12 reflects the fact that the average farm unit in the
North Pacific produces more agricultural production in valuc terms. In
1960, the average private farm unit in the North Pacific produced 8.34
times as much production and the average ejiditarlo produced 3.10 times
as much production valued in pesos as their counterparts in the remainder
of the country. Part of the reason for this difference is that there aro
more largo farms in the North Pacific. In other words, this should not bo

confused with value of production per hectare, which I shall discuss next,
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TABLE L-12

AGRICULTURAL PRODUCTION PER FARM UNIT
(195k Pesos)

" G © . —— - S iy S—

1940 1950 1960
Total value of
Eroduc@igg? (x 1000)
Non-ejidal worksy
North Pacific 3,525 k27,314 1,622,149
Remainder of Mexico 375,764 2,799,550 6,903,550
Ejiditario plots
North Pacific u6,820 322,29 958,911
Remainder of Mexico 361,604 1,591,512 4,910,957
Value of production
per farm unit
Non-ejidal works
North Pacific 6, L3 22,327 42,L89
Remainder of Mexico 1,435 3,559 5,095
Ejiditario plots
North Pacific 2,736 5,639 7,734
Remainder of Moxico 1,31k 1,690 2,h92

8Not in 195l pusos--unadjusted.

Source: Same as Table L-1.

In 1960 the value of agricultural production per hectare on pri-
vate land in the North Pacific was over twice thiat of the remainder of
Mexico. Table L4-13 shows this in formation. From 1940 to 1960, this
figure increased 162 percent in the North Pacific. This can be comparwd
to an increase of 100 percent in the rest of the country. There ls also
a disparity on land found in cjidiiario plots with 639.2 pusos por hectaro
for the remainder of the country. Growth rates in tho caze of v jidos woro
ninety-four purcent in the North Pacific and glxty-six porcent in the rest
of Mexico. Farm land in the North Pacific produces a groator yicld than
its counterpart in the rest of Moxico, and tho differcnce in yield botween

the two regions has continued to widon. Despito tho decreasing difforential
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TABLE L4-13

AGRICULTURAL PRODUCITON PER CULTIVATED HECTARE
(1954 Pesos)

1940 1950 1960
Value of production
per h?ﬁﬁﬁﬁﬁ
Non-cjidal works
North Pacific L07.8 664.5 1,067.6
Remainder of Mexico 235. LB0.9 489.9
Ejiditario plots
North Pacific 329.6 558.3 639.2
Remaindor of Mexico 23L.6 272.6 389.4

Source: Tables L-7 and L-12.

in machinery and fixed capital between the two regions, the farms in tho
North Pacific seum to have greater acc:ss to yleld increasing tochnology
such as new souds, culture practlcos, fertilizers, ¢ele., provided by
extenslon agents and foreign compani:s operating in that region.

The ncoa for exercising great care in interpreting this data
cannot be cmphasized too strongly. The use of averages hides the fact
that therc arc a great many subsistonce farms in all of Mexico. This type
of computation mipht templ the reader into believing that the "averaga"
farm unit rcally exists and is a common cccurrence. The use I hawe been
making of avorages 15 a crude metlhod for showing that a glven repion con-
tains more farm units with cortain characteriotics than some other region,
Table 4-8 indicatus Lhu prosence of a greabl inequlty in laud distribution
for both reglons. Pul noticu that a larger percentage of the total unita
are luss than fivo hoctares in the romainder of Mexico than in the North

Pacific.
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Diffarences in tho Use of Factors

It 18 useful to have a feeling for differences in the size and
value of farm units in the two regions. It Is also helpful to know how
capital and machinery are combined with the land. A morc complete under-
standing of differcnces in tne structure of agriculture, however, requirss
an understanding of the way in which man, the farmer, is combined with the
other factora of land and capital. It is the purpose of this scction to
investigate this aspect.

Table L-1l shows the cultivated area per purson cmployed on the
farms. The labor figure involves all persons of both suxes over fifteen
years of age cmployed on private and ejido farms, cxcluding day workers
and peons on e¢jidos. The number of private and e¢jidal farm units were
counted for works less than or cqual to five huctares. In 1960, the
average private laborer worked on 6.2l hectares of cultivated land in tho
North Pacific and L.58 hectares in the rest of the country. The average
worker on cjido lands wag combined with 7.05 hectarcs in the North Pacific
and 3.83 hectares elsewhore. The large land arva pur worker on ¢jidus in
the North Pacific probably stems from the fact that c¢jidos are not char-
acturized by minitfundias to as great an extent. If the data could be
broken down further the nature of modern agriculture leads me to believe
that it would show an c¢ven greater amount of cultlvated arva por worker
on the largur, more modern farms in both repgions. DBut this and the ro-
maining data to follow in this section are sufficient to show that signifi-
cant differencus in thu use of factors do exist between the regions.

Tho average farm worker works on a larger unit of cultivatoed land
in the North Pacific. He i3 also combined with a greater amount of agri-

oultural machinury and fixed capital which includes irrigation facilities.
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TABLE L=1h

NUMBER OF CULTIVATED HECTARES PER PERSON
EMPLOYED ON THE WOHKS

- —-— -

1910 1950 1960
Non-ejidal
North Pacific 7.34 7.92 6.2,
Remainder of Mexico 3.9 L.09 4.58
Ejidos
—l'ﬁSFth Pacific 5.7h 6.90 7.65
Remainder of Mexico L.31 L.05 3.83

- ——

Source: Number of pursons employed from Table L-2; cultivated land
from Mexico, 20., 3or., lo. Censo Apricola Ganadero y ijidal.

This i3 shown in Tabloes li-1% and L4-16. Since 1950, tho value of machinery
per worker on privat: farms has bueen from four to six times the value in
the rost of tho country. The differvence on ujidos was less (around three
times) although still significant.

An examination of the trunds of this labor-machincry mix over
time produces some interesting rosults. On private farms ths value of
machinery por worker in tho North Pacific has increased at an average
rate of aprroximately sixtecn percent per year, while it has increasod at
a ratu of twenly-five percent per yoar in the rest of the country over
the twenty ycar poriod. The fact that the differential botwaun the two
is declining might bo attributed to population growth and in-mipgration,
both of which took place in the North Pacific during the twonty year time
period. On ejido farms tho differential in the labor-machinery mix re-
mained about thu sams with the valuz of machinury pur worker incroasing
at an averago rate of about ten percent per year for both areas. In 1960

the value of fixed capital per non-ojidal workor was 19,216 pesos in the
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TABLE L4~15

VALUE OF FARM MACHINERY PER WORKER
(1954 Pesos)

-

1940 1950 1960
Non-ejidal workers
North Pacific 615 1,476 2,620
Remainder of Mexico 100 339 601
Ejidal workers
North Pacific 393 668 1,176
Remainder of Mexico 113 171 332

Source: HNumber of persons employed from Table 4-2, value of farm
machinery from Mexico, 20., 3er., Lo. Censo Agricola Ganadero y Ejidal.

TABLE 4-16

VALUE OF FIXuD CAPITAL PER WORKER
(195k Pesos)

1940 1950 1960

Value of fixed capital per worker
Non-ajidal workors
North Pacific 11,397 10,754 19,216
Remainder of Mexico 3,900 7,372 10,750
Ejidal workera
North Pacific 5,038 9,091 11,703
Remainder of Mexico 2,925 4,815 6,008
Value of irripation facilitios
per workerd
Non-cjidal workers
North Pacific 498 716 1,345
Remainder of Mexico 68 153 338
Ejidal workors
North Pacific 280 392 163
Remainder of Mexico 130 95 76

8value of irrigation facilities is a component of value of fixed
capital.

Source: Number of persons employed from Table L~2, value of fixed
capital from Mexico, 20., 3or., lo. Censo Agricola Ganadero y Bjido
do Los E.U.M.
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North Pacific and 10,750 pesos in the rest of the country. For cjido
workers the values were 11,703 pesos and 6,008 pesos respectively.

If these figures are examinad over time, it again appears that the
private farm differential between the North Pacific and the rest of the
country is decreasing. The value of fixed capital per worker increased
at an approximate rate of 3.l pvrcent per year from 1940 to 1960 in the
North Pacific. The rate of increase for private farms in the rest of the
country was 8.8 percent per year, over twice as fast. As before, this
might be explained by population growth, in-migration, and the fact that
there are more opportunities for increasing fixed capital in capital poor
areas of Mexico than in the North Pacific. If these rates remained con-
stant 1t would still take generations for the rest of the country to catch.
up with the North Pacific. Fixed capital per worker on ejidal farms grew
at an average rate of 6.6 percent per year in the North Pacific and at
5.3 percent per year in the remainder of the country.

In terms of machinery and capital this information seems té indi-
cate that modern agriculture is significantly more common in the North
Pacific region than in the remainder of Mexico. Modern agriculture
usually implies a greater land to labor ratio and capital to labor ratio,
because it takes advantage of modern machinery and newer agricultural
techniques such as large, efficient irrigation systems. As the capital
to labor ratio increases, so will‘the land to labor ratio through sub-
stitution.

Table L-17 reflects the existence of larger irrigated fa;m units
in the North Pacific. The area irriggted per user is 16.9 hectares in
the North Pacific, almost four times more than the L.3 hectares irrigated

per user in the remainder of the country.
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TABLE L4-17

WATER DISTRIBUTED PER USER AND
AREA IRRIGATED PER USER, 1960

Lo Remainder of
- : North Pacific Mexd.co
#quer of users l1,0u6 216,902
Area irrigated (Has.) 693,483 923,116
Volune distributed () 7,985,036 10,613,273
Area irrigated per user 16.9 h.3
Volume distributed per user 194.5 18,9

Source: Same as Table l-1.

In summary, more farm units are apt to be larger, to have more
capital, and to be extensively irrigated in the North Pacific. Within
these farm units we are also apt to find the use of modern techniques.
These techniques include large proportions of the factors of land and
capital, and smaller proportions of labor in cambination. Reasoning one
step further would lead us to expect greater productivity on the part of
this worker, since he appears to be combined more favorably with the
other factors. |

The determination of whether this implication is correct will
rely upon the information given in Table 4-18. This table mecasures the
average net agricultural value product per producer (the owner or manager)
and per person employed. The net agricultural value product figure in-
cludes the total value of agriculturél, livestock, and forest produc-

tion minus all cash outlays, excluding day-wages and the admimistrative
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TABLE L4~18

DISTRIBUTION OF NET AGRICULTURAL VALUE PRODUCT
(195k Pesos)

19L0 1950 1%0

Net Agricultural

value product (x 1000)2 b

North Pacific 864,808 1,165,484 1,863,697

Remainder of Mexico 7,237,121 8,016,802 11,404,458
Average net valuo

product per producer

North Pacific 8,130 9,97k 1hL,017

Remainder of Moxico 3,100 3,051 L, 168
Average net value product

per person employed

North Pacific k4,833 kL,20L 5,139

Remainder of Mexico 2,159 1,628 2,257

8Includes value of agricultural, livestock, and forest production
minus all cash outlays, excluding day-wages and administrative costs.

bForest production for 1939.

Source: Same as Table L-1.

costs. In 1960, the average net value product per person employed was
5,139 pesos in the North Pacific and 2,257 pesos in the rest of Mexico.
The average net value product per producer in this year was 1k,017 pesos
in the North Pacific and 4,168 pesos in the other areas. This table also
illustrates that the average net value product per person employed and
per producer in constant tarms has increased by a greater amount in the
North Pacific in both census years since 19L0. Perhaps this is due to
greater levels of investment in this region.

Table l-19 combines the information concerning the irrigated area

per person employed, the value of irrigation facilities per person employed,
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TADLE L4-19

IRRICATED ARFA PKR PERSON EMPLOYED, VALUE OF IRRIGATION
FACILITIES PER PERSON EMPLOYED AND AVERAGE NET VALUE
PRODUCT PER PERSON EMPLOYED
(195L Pesos)

b e T Tren sae
19L0 1950 1960

Irrigated aroa pe:
person employed (has.)

North Pacific 2.3 2.4 3.0

Remainder of Mexico 0.4 0.4 0.5
Value of irripatlion

gggilitiosdngg_gerson

employed (posos

North Pacific 372 581 88L

Remainder of Mexico 109 127 212
Average net value product

per person employed

North Pacific 4,833 4,204 5,139

Remainder of Mexico 2,159 1,628 2,257

Source: Same as Table L-1l.

and the average net value product per person employed. It shows that
these figures are increasing together, but does not imply any direct re-
lationships, even though they are certainly related indirectly in ways
that have already been discusged. Over the twenty year period from 1940
to 1960, irrigated area por person employed increased thirly percent in
the North Pacific and twonty-five percent in the rest of Mexico. Value
of irrigation facilities por person employed increased 138 percent in the
North Pacific and about 4.5 percent for the rest of the country. The
averaga net value product per person employed did not increass to a sig~
nificant extent in either area. Nor was there any clear cut unexplained

residual increase on the basis of increase in valus or irrigation
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facilitieo per person, or irrigated area per person employedq\\ghese
results make it hard to evaluate the nagnitude of irrigation investment

on tho basls of this data. In summary, I have shown that tho overage net
value product per producer and worker is significantly larger in the North
Pacific than in the remainder of Mexico.

Cotton, wheat, tomatoes, and maize are four important North
Pacific crops which are also produced in other parts of the country.
Table 4-20 compared yields of these crops betwzen regions and gives an
indication of what proportion of the area harvested in the crops was on
irrigated land. Cotton and wheat were raiscd on a high percentage of
irrigated land in both regions. With the exception of cotton in 1950,
the yields were always greater in the North Pacific. Tomatoos were har-
vested almost entircly on irrigated lands in the North Pacific in 1960,
and only on about forty percent irrigated lands in the rest of Mexico.
Here again there is a significant difference in yield. The proportion of
the area in maize harvested on irrigated land was seventeen percent in
the North Pacific and vight percent in the remainder of Mexico. In this
case also, yields were higher in the North Pacific. These and the other
results illustrate that irrigation has not been the sole factor of impor-
tance, but rather a very necessary part of an agricultural system that is
more extensive, mechanized, highly irrigated, and productive in the North
Pacific.

Government investment in irrigation has been a crucial part of
the growth process of the commercial agricultural sector in the North
Pacific. It has allowed modernization to proceed by overcoming the water
restraint. Indeed, I have mentioned that soms of the modernization has

been induced by irrigation, in order that the farmers might be able to
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TABLE L4-20

YIELDS OF COTTON, WHEAT, TOMATOES, AND MAIZL
(kg. per Ha.)

1940 1950 1960
Cotton
~ Percent of area harvested
T on irrigatod Tand
North Pacific ——— ———— © 8l
Remainder of Mexico - ———- 80
Yields '
North Pacific 92l 930 1,549
Remainder of Mexico 775 966 1,267
Wheat
Porcent of area harvested
on irripated land
North Pacific ———— 85 84
Remainder of Mexico ———— " 58
Yields
T North Pacific 1,121 1,210 1,618
Remainder of Mexico 688 857 1,168
Tomatoes
Percent of arca horvosted
on irrigaled Land '
North Pacific ——— - 92
Remainder of Mexico Y ——— NI
Yields
~ North Pacific 2,174 6,775 6,779
Remainder of Mexico 3,606 L,677 4,688
Maize (comun Solo)
T Percent of arca harvusted
on irrigated land
North Pacific bada d ol * - an ey 17
Remnder Of Mexd.co - - - - 8
Yiolds
North Pacific ———— 1,0l 1,209
Remaindur of Mexico e 780 823

Source: Same as Table L-l.
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fully utilizo the irrigated lands and to afford tho costs of irrigating.
This brings me back to the discussion in Chapter One about soclal over-
head capital vursus directly productive activities as alternative investe
ment strateglos. It appears that in the casu of the North Pacific, SOC
in the form of irrigation investment has indeed acted to induce further

private investmonts toward the end of modermizing agriculturs,

Differonces in Productivity Resldualg

The growth of productivity can be doscribud as that growth in
output which 1s unexplained by the growth of land, labor and capital
inputs. Strictly cconomic criteria would dictate that public invostmont
should bo channeled into those areas whure the growth in productivity is
likely to bo the greatest. Table =21 shows that from 1929 to 1959 in
the North Pacific thu amount of growth uncxplained by lnputs was tho
smalleot of all the other regions, at 0.2 porcunt. 1n the ycars 1929
to 1949, the Rorth Pacific exporicnced a nugative productivity reslidual,
particularly from 1939 to 1949, whon thy residual ranged from -3.2 to
=3.5 porcont deponding upon whethor tho labor shares of valuo added wore
ostimatod to bo sixty, fifty, or forty percent rospuctively. Howsver,
from 1949 to 1959, tho productivity residual in the Horth Pacific ranged
from 5.8 to 6.1 porcent, by far tho highoat of any replon in the nation.6
This wag a porlod of heavy irrigation Investment. 1t i atill necossary
to raise tho question concerning tho Justification of such heavy irripga-
tion invostment in tho North Paclfic. The growth of output uncxplained
by inputs is thu highost in the labor-intsnslve South Paclfic roglon at

2.8 porcont from 1929 to 1959. Would oqually hoavy irrigation invostmonts

- -

Clark W. Heynolds, The Moexican Kconomy: Twunticth-Cuntury Structure

6

and Orowth (Now Haven and London: Yalo Universiiy Pross, 1970), pp. 122-123,
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TADLE 4-21

THE OROWTH OF MEXICAN CROP PRODUCTION, INPUTS,
AND PRODUCTIVITY, 1929-59
(Compound annual growth rates)

Growth "Uneiplalncd“
Growth of Growth of by Inpute of Labor, Land,

Output Inputs and Capital (1 minus 2)
North 5.0 L.2 0.8
Gulf L.5 2.7 1.8
North Pacific 5.8 5.6 0.2
South Pacific 5.7 2.9 2.8
Center 3.5 1.8 1.7
Mexico 4.5 3.2 1.3

Source: Clark W. Reynolds, The Mexican Fconomy: Twentieth-Century
Structure and Growth (New Haven and London: Yale University Press, 1970),
p.124.

in the South Pacific or somo other region have produced even larger un-
oexplained productivity residuals?

Donald K. Freebairn ctates that there is no reason to asswne
that the historical distribution of resources was an optimal onc. ' He is
very specific in stating that irrigation investments have been concon-
trated in the poeripheral regions of the country. In addition, credit is
channeled to a small proportion of farms and heavily into those regions
which have most of the irrigation works. Agricultural rescarch activities
have been concuentrated on a limited number of crops, and particularly for
production on irrigated acreagos. Fertilizer application has been mainly
for cotton, wheat, and sugar cane. Theso crops are prown on comaerclal
farms. Uso of fertilizers has boun furthor concentrated in irripgation
districts. He concludes that public policy has served to develop a noew
and commurcial agricultural gsector in unsettlud reglons.  Attempts to

modernize and roform traditional apriculture have buun vary fuw.7

7Donald K. Froobairn, "Thu hichotomy of Progperity and Poverty in
Maxican Agriculture", Land bLeconomics, XLV (Fubruary, 1969), 31-L2.
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Tho great incrcase in productivity from 2949 to 1949 may represent
the fact thal the returns on irrigation invesiment are delayed, but are
considerable once they start being realized. This statement would have to
be judged by weighing alternative investments with shorter gestation
periods against the longer gestation periods oi large scale irrigation
investments and other advantages of these investments such as higher pro-
pensities to save and invest in the North Pacific, longer growing seasons,
and greater productivity increcases for fertilizer and new seced varietios
on irrigated lands. Some good alternative invesimenls Lo irrigation might
be roads, communications, and cducation. Thuse suem to have played a
large part in the greater agricultural productivity increases expericnced
in other, more labor-intensive regions in lexico.

In conclusion, if potuntial incrcasges in productivity and short
gestation periods weru to be the primary eriterion for public investment
in agriculturc, thu level of dnvestment in irrigation in the lorth Pacific
was probably too high. This once again supgpests the operation of other

possible goals or criteria, and these will be montioned in the "Concluuion

enoynoldu, The Mexican Economy, pp. 126-128.




CONCLUSION

The central theme of this thesis has been to examine public in-
vestment policies in the context of the Mexican ckporience. In Chapter
Two I pointed out the fact that Mexico's record of c¢conomic development
has been impressive cnough to pain world wide attention. In this sccond
chapter I cxplained some of the ways in which the expanding agricultural
sector has contributed to the overall development of tLhe Mexdcan cconomy.
The success of the agricultural sector has depended heavily upon the fact
that it rcceived much governmental atlention. The first very important
step was, of course, the land reform which bepan after the fevolution.
Government participation did not stop here, bub also involved the pro-
vision of crudit, price supports, investments in transportation, and
finally, irrigation investments which accounted for the mijority of pub-
e funds iuvested in apriculture, Having establshed the importance of
agriculture, T invostipated several aspects of the government's role in
irrigation, since dircet publle Investment in ircipation was go important.

The nature of the Moxican political system Lo such ag to plvu
sach prosident very comprehonsive control over the policivs of his admin-
dgtration.  Hut he Lo also resteicted by the past policies and commlitmonts
of othur prusidonty. Sinco thu kevolution, prosidential policy has cvolvod
from groatur administrative vmphasis to soclal umphasiy, uvconomlc wmphasis,

and finally to an nttempt at groator balanco betwuen the threo which wag
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not entirely successful. The SRH has evolved with the tasks of planning
and promoting the construction and maintaining the works.

Chapter Four has suggested that public investment policies con-
cerning irrigatod agriculture in the North Pacific have helped spur the
formation of a capital intensive, commercial apriculcural sector in that
region. These commerclal farms are largs by present Mexican standards,
in many cases excceding the legal size limits. So far the Mexican govern-
ment has accepted these conditions. In order to make this form of irri-
gatad agriculturc profitable, it may indeed bo necessary to allow for
mechanization and large farm unit size in ordor to spread the costs as
mentioned earlier.

I will now examine the Mexican irrigation investmsnt policy in the
North Pacific using some of the investment criteria discussed Ln Chapter
Ons. The purpose will be to ses what help the established body of theory
can provide in evaluating the Mexican irrigation investment policy.

First, the balanced growth theory implies the superimposition of
a modern economy upon a traditional one in the sense that a large, inter-
connected sorios of investmants neod to be made. In Mexico, investment
in irrigation has helped create a modern commercial apgricultural sector
alongside a traditional, non-mechanized agriculture characterized by
minifundlos. Bul the rest of the series of investments called for by the
balanced growih theory wore not made. Irrigation dovalopment in tho North
Pacific scems to batter £fit the criteria for unbalanced growth theory.
Irrigation invustmont holped the agrlcultural sector to take advantage of
unexploited markets such as the export markot. Thess unexploited markets
would not exist according to the balanced growth thesis, which agsumes

that market demand must be created as part of the investment policy.
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Improving the vitality of the agricultural sector created the demand for
a whole range of inputs from fertilizers and insecticides to agricultural
machinery. Thus a relatively modern agricultural sector such as that in
the North Pacific might be classified as having served as one of Rostow's
primary growth sectors, providing the external economies and other
secondary effects to carry forward other segments of the economy.

Irrigation expenditures represent investment in social overhead
capital (SOC) which serves to create inducements for private investment
in directly productive activities (DPA).. This "permisgive" investment
would necessarily be expected to spur directly productive activities in
agriculture and other related support industries such as the machinery
and fertilizer. In the case of irrigation in the North Pacific, the SOC
must first be present as a prerequisite for the development of large scale
efficient agriculturo.

There can be little doubt but that irrigation investments have
provided economic incentives for increasing the activities in other related
sectors. But what about making choices between potential irrigation
projects in different regions, and between other alternatives for public
funds than irrigation? I do not beliove that any method resembling a
benefit-cost analysis was used. The earlier discussion in Chapter One
suggested that bonefit-cost analysis might be useful in choosing betwsen
alternative irrigation projects, but not between irrigation and other
forms of investment with widely different capital intensities, gestation
periods, and life spans. In addition, assumptions such as full employment
are not met. If benefit-cost analysis had been used to choose between
potential irrigation projects throughout the entire country, patterns of
irrigation development may well have been different from those which

developed in practice.
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Another more sophisticated method of choosing betweun projects
would be similar to Chenery's proposal to congsider the difference between
value added and costa, but also including in the equation some other
dasirable goal such as the balanca of payments, regional balances of in-
com3, or length of tims for invostment Yields. The problem is that such
economic critaria often take second seat to political factors even in
economically developed countries such as the United States. It is not
surprising that a country like Mexico would have problems trying to imple-
ment such an economic method for making choices.

Polak's idea of maximizing the rate of return, the output to
capital ratio, would have dictated the need to invest in those projects
with the shortest gestation periods or the highest potential for increas-
ing productivity, or both. This type of criteria would not automatdcally
maximize growth over a longer time span, but would have allowed the effects
to be felt earlier, and possibly on a more equitable basis in the case of
Mexico. It would also have minimized the short run use of those capital
goods which are usually in shortest supply in.less devaloped countries,

At any rate, the capital-intensive irrigation projects found in areas like
the North Pacific would likely have not passed the test in many cases.,

In line with the goal of minimizing the uss of capital, Ragnar
Nurkse's plan for using surplus labor for capital formation looks useful
at first glance. The complex requirements for building the large irriga-
tion projects which have received the groatest emphasis makes the plan
unfeasible, however. Thege projects require the use of heavy machinery
in many instances, and surplus, untrained labor would not meet the skill
requirements very effectively. Smaller scale irrigation projects in mora

populated areas of the country might have presented greater opportunity
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for the implementation of this plan, but there would be much disagreement
for the same reasons even in this case. It is possible to conclude that
the technical requirements and sheer engineering feats required for larger
projects would not have been so great in most instances of smaller pro-
jects. They would, as a result, have economized upon scarce human talent
as well as scarce capital, and would have provided an opportunity to try
out Nurkse's plan.

Finally, I mentioned the conflict between maximizing efficiency
criteria such as present and future rates of growth and improving inter-
regional and intraregional income distribution. In terms of irrigation
investments in the North Pacific, it has not been established whether the
amount of net "general reinvestment" was likely to have been maximized by
the capital-intensive projects. This might be an interesting avernue for
further study. The social poverty index shqws that if reducing regional
inequalities in income had been a major goal in determining where to
invest in irrigation, other areas of the country would have received most
of the available funds, since the North Pacific has traditionally been
relatively high in terms of welfare.

Reducing regional income disparities or maximizing future rates
of growth vere probably not the criteria used in choosing the North
Pacific as a site for major public investment. Rather, the desire to in-
crease available agricultural lands in an area that would not be plagued
by the minifundio problem is a more reasonable suggestion, along with the
desire to establish a modern agricultural sector with its advantages. A
modern commercial agricultural sector would represent great potential for
~export earnings. For example, at the end of the Second Vorld War, Mexico

was indeed in a favorable position to capture a much larger than previous
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portion of the world market for cotton. Foreign exchange oarnings from
agricultural imports were credited earlier in this thesis for having helped
meet Mexico's irreducible import needs. Another possible reason behind |
the historical pattern of investment could have been the technical chal-
lenge for ambitious engineers of large, grandiose projects. The political
need for highly visual monuments to governmental development efforts may
also have operated. In addition, political pressures from the noéthern
regions may have been felt strongly at various times. Finally, Mexico

may still experience a remnant of that old wish to develop the sparsely
settled areas which are adjacent to the United States.

There were other alternatives in the past to the pattern of irri-
gation investment which developed over the years. But these alternatives |
weré not large in number given the goverument's goal of developing a
viable agricultural sector. Agricultural lands constitute a small per—'
cenﬂage of Mexico's total land area. Where the land is suitable for
agriculture, water is a major constraint. There is in many cages éither
too little, too irregular, or too large a supply of water. Thus the con-
trol and wise use of Mexico's water resources was essential in order to
-meet the agricultural needs of an expanding population. Within this very .
important constraint the government could have chosen to alter either the
gaographical location of the projects, their physical scale, or both.
Altering the geographical location to poorsr, more highly populated re-
glons would most likely have also necessitated the alteration of their
physical scale. A whole host of new problems such as distribution of the
water may have arisen in addition. Attempting to improve agriculture in
the highly populated regions might also have required reallocating some

funds from the actual irrigation projects into other areas such as extene .
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' Evidence presented in this thesis indicates that increases in
.productivity per dollar invested might have been greater in this altérna-.
tive agricultural investment plan. A capital-intensiva modorn agricul-
tural sector superimposed upon a neglected traditional sector which
“harbors most of the rural population, may not have been the best answer,
It is reasonable to assums that export earnings from agricultural products
would not have been of such an impressive magnitude. But this loss would
have been offset by increased economic well being for larger numbers of
. Mexican people in the long run. Ther? might also have been, as a result
of a more equal distribution of income, an expanded domestic market for
manufactured products. Chances for long term political stability may
also have been improved, as social unrest in rural areas is in evidence.
Regardless of pasi policies, the future in Mexico may call for an end to
large scale irrigatiion projects in favor of more inves£ments in smaller
scale projects in the highly populated areas, with additional investments
in other aspects of agriculture such as extension and research.

I will close by suggesting several additional possibilities for

. research that have occurred to me. Firsi, a much more detailed compari-
‘'son between large and small scale irrigation projects should be made.

‘ This would examine productivity, factor ratios, and social welfare. 1In
addition, an investigation into the actual political factors of the
choices made would be helpful. Such an investigation might reveal that
certain groups had a disproportionate influence in the decision making
process, to the detriment of the entire country. Third, what is an
optimal size farm under various geographical, social, and demographic

conditions in Mexico? Just hp# mich can be done to increase productivity
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on tho very small plots? Finally, using economic criteria such as those
which I have‘discussed, what would the best investment policics be in.

the future?
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