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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 Vas 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 examines relevant institutional arrangements behind Mexican 

public investment in water delivery and removal systems; the role the 

resultant expanded agricultural system plays in overall economic growth 

and development; the structural effects of such investment; and the 

theoretical implications of investment strategios. 

A theoretical framework 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 role of the agr4

cultural sector in an expanding economy. The relevant institutional 

arrangements and political forces which influenced the sectoral and 

regional 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.
 

Larry Lee Caswell
 
Economics Department 
Colorado State University

Fort Collins, Colorado 80521 
August, 1973 
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INTRODUCTION 

The last twenty years represent a period when more than ever 

before the less developed countries of the world have set their sights
 

on an improved state of economic development. Many of these less
 

developed countries (LDG's) are located in arid or semi-arid regions of 

Asia, Africa, and Latin America. In the case of those countries which 

have large amounts of arid or semi-arid lands, water delivery and removal 

systems have become vital ingredients in the establislment 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-arid 

regions. 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 strategies. 

I have chosen Mexico as a case study for three reasons. First, 

Mexico is a good example of a country, having large arid and semi-arid 

regions, that has placed heavy reliance on water delivery and removal 

systems to increase agriculturl output. Second, Mexico also happens 

to hold one of the better records of economic development among the 

LDO's. I am interested in the role an expanded agricultural system 

might have played in Mexico's growth and development. Third, Mexico 
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provides a good stage on which to study the allocation of public invest

ment in 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 

-social overhead capital versus directly productive investments; 

balanced versus unbalanced growth; and various forms of benefit cost
 

analysis. 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 agricultural 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 the executive in Mexico's 

political system. 

Chapter IV analyzes public invedtment in water delivery and 

removal systems in the North Pacific region of MexLco as compared to the 

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 theoretical framework 

presented in Chapter I in.order to make a tentative evaluation of 



Mexico's investment strategy in terms of water delivery and removal
 

systems. 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 irrigation investment for the
 

purpose of brevity. 



CHAPTER I
 

THEORY CHAPTER
 

There is a large body of economic theory that deals with the 

problem of economic development. Economics can provide reasons for the
 

heavy involvement of governments in economic development that we see in
 

so many instances 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.4 In Chapter Four I will return to this economic
 

theory in order 
to evaluate economic development policies of the Mexican 

government. These economic hypotheses will provide some order to the
 

analysis Qf 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
 

direct and concerted action toward promoting economic development. For 

one 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 

section 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 

shoulder a very great responsibility for fulfillment of expectations 



about economic 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 skills and government 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
 
1 

greater in the less developed countries. 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 LDC's have a shortage of entrepreneurial skills. Someone 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 identifiable 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 institutional
 

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
 

2
 
living.
 

1 Paul Alpert, Economic Developmnt (London: Collier-Ilacmillan, 

Ltd., 1963), pp. 60-69. 
2 H. Wallich, "Some Notes Towards a Theory of Derived Development," 

in The Economics of UnderdevejEnt ed. by A. N. Agarwala and S. P. Singh
 
(New York: Oxford University Press. 1963), pp. 189-204.
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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 return
 

of social overhead capital, high risks, the presence 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 demonstration effect of the developed
 

countries and the pressures that this places upon those holding political 

power in the LDC's. Improving communications allows the people to see 

the disparities in living standards and they understandably want rapid 

3 Wilfred Malenbaum, "Government, Entreprenourship, and Economic 
Growth in Poor Lands," World Politics, XIX (October, 1966), 52-68. 



7
 

redress for the inequalities. If a government wants to stay in power, 

it must convince the people that progress is being made. This implies 

a rate of economic development greater than that of almost all the 

initial rates of the presently developed countries. We see governments 

trying to minimize the mistakes and leisurely pace of haphazard 

development. 

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 case of the U.S.S.R. This leads to the role 

of government as saver. Frequently, sufficient 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. Government 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 investnents.4
 

Finally, many countries have had bad experiences 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 the case of a country's oni citizenry. 

This has illustrated only too clearly the possibility of conflicts between 

private interests and the public welfare of the country. 

4erald M. Meier, Leading Issues in Economic Development: 
Studies in International Poverty (New York: Oxford University Press,
 
1970, pp. 186-209. 
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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 this participation and how it fits 

into the overall process of economic 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 from 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 because its relative impor

tance must increase as a consequence of the structural changes in economic
 

development. The superimposed economic system would be created by a 

'simultaneous' group of new industrial enterprises which would be able
 

to take advantage of external economies in relation to supply, and of 

in relation to demand. 5 
complementarities of markets 

5H.W. Singer, International Development: Growth and Change (New
 

York: McGraw-Hill, 1964)s pp. -50. 
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Ragnar Nurkse is one 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 productivity
 

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 

incomes. 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, 1 53-9 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 brken 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 spontaneous 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 may outweigh the
 

external economies. If the supplies are more or less fixed, the firm
 

must 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 not
 

vertically related. He warns against applying the idea of external
 
8 

economies in too wide or general a sense.
 

Another major advocate of the balanced growth theory is
 

Rosenstein-Rodan. He discusses the need for balanced growth in terms of
 

a number of indivisibilities which he believes are in common existence.
 

He illustrates first the indivisibility of the production function
 

7Ibid. 

8 J. Marcus Fleming, "External Economies and the Doctrine of
 
Balanced Growth," Underdevelopment, ed. by Agarwala and Singh, pp. 272-294.
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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 

Investment decisions aren't independent, but
indivisibility of demand. 


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 

9 
size and speed of overall investment.


Harvey Leibenstein also sees a fluctuating condition of equilibrium 

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 

the 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-11odan, "Notes on the Theory of the 'Big Push',"
 

in Readings in Economic Development, ed. by T. Morgan, George Betz, and
 

N.K. Choudhry (Belmont, California: Wadsworth Publishing Company, 'rnc.,

1963)3 pp. 1l3-150.
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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
 

10
 
the trick.
 

The theory of balanced growth has drawn many criticisms as well
 

as praise for its usefulness in describing economic development. Hans
 

Singer agrees that the doctrine 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
 

1 1 
developed. 


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
 

greater 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 

1OHarvey Leibenstein, Economic Backwardness andLEconomic Growth
 

(New York: John Wiley and Sons, Inc., 1957), pp. 9h-ll0.
 

llSinger, International Development, pp. 39-54.
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other criticisms Singer concludes that "Guerilla tactics" may be more
 
12
 

a "direct frontal attack".effective than 

There are alternatives to the balanced growth path and Singer 

mentions some 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 strengthened, 

or the structural imbalance existing in the economy could be increased. 

Any one or a combination of steps like the above might be effective and 

would como closer to being within the ability of a given country. 1 3 

The list of criticisms and questions concerning balanced growth 

can be lengthened without looking very far. For example, 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 only 

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 assuming a closed 

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 internalizing external diseconomies such as rising 

factor prices and dislocation of traditional enterprises. Fifth, the 

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

12Ibid. 

13Ibid.
 



14
 

economy implies an extreme form of dualism. Sixth, it might be a wiser 

policy to concentrate on projects with a much lower initial investment 

but higher operating costs and lower outputs than the most modern firms. 

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 0. 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 mattar.15 lie is of the opinion
 

that balanced growth is actually derived from underenploymont problems of
 

the advanced countries, and is not applicable 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 development
 

because of its formidable requirements and uncertain outcome.
16
 

Hirschman calls his a theory of unbalanced growth to illustrate 

the contrast to balanced growth. He contends that balanced growth is 

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

lhstephen Enke, Economics for Dvelopmerit (Englowood Cliffs, 

N.J.: Prentice-Hall, Inc., l63), pp. 298-316.
 

15Albert 0. H{irschman, The Strateay of Economic Development (New 
Haven: Yale University Press, 1956), p. 50. 

Ibid.) pp. 50-61. 

http:outcome.16
http:mattar.15


unbalance. 
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 economy. 
The fact that investments are not
 
made in a ;hole 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
 
enough 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. Uncrtainties about finding a market are reduced be
cause the demand for packaging is evidently there. Unbalance serves to 
use scarce entrepreneurial 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.17 

The road to development involves continually maintaining stresse&, 
and other imbalances, such as surpluses or shortages of SOC. The key to 
the process is induced investment, and external economies which have not
 
yet been capitalized 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 
so, says Hirschman, no economy is ever at this rock bottom level of 
equilibrium. Either domestic or foreign markets exist, and are only 

1 7Ibid., pp. 62-75. 

http:realm.17
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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 the growth process continues.l1
 

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 

economy into economic growth, growth is maintained by the emergence of a 

continually changing group of leadi.g sectors. Zconomic growth is char

acterized by differing growth rates in all sectors of the 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, there
 

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 economies and other secondary effects needed to spur
 

1 9
 
other parts of the economy.
 

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 considered 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 are not incon

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

18Ibid
 .
 

19W.W. Rostow, The Stages of Economic Growth (New York: Cambridge 
University Press, 1960), pp. 52-5U. 

http:continues.l1
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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.20 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, Ilirschian has 

made some useful contributions to tlis field. Before going further, how

ever, it 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 they are used. Second, the benefits from 

SOC are often very widely spread among various classes of users who may 

at the same time be quite 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 benefits who do not wish 

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

2V.V. 13hatt, "Some Notes on Balanced and Unbalanced Growth," 

Economic Journal, LXXV (March, 1965), 88-97. 

http:growth.20
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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 policy
 

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 SOC. 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 

necbssary 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 SOc. 2 2 

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

22Hirachman, Strategy, pp. 83-97.
 

http:resources.21
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There may bo potential problems with this type of strategy in 

that once the new SOG is in place, private investors still may not act. 

Also, there may already 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 iA 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 strategy 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 invos Lments. Eventually, as the 

economic structure of the country becomes more and more advanced, and 

decision makers become aware of future shortages from experience, both 

DPA and SOC investments will come more and more to be made in anbicipa

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

23Ibid.
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simultaneously 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 Criteria 

No country will invest exclusively in DPA or SOC to the complete
 
exclusion of the other. 
But a realization that those 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 choices 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 disLance into the future and
 
added together to obtain the present value 
of benofits. Included in this
 
calculation would be 
 the sale of any capital equipment at the end of the
 
project life. 
 If market transactions do not exist with respect to a 
particular project, then benefits would correspond to the amount of money 
which consumers would have been willing to pay if they 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 cheapebt 

alternative means. Costs would consist of the value of all expenditures 

on goods and services needed to provide and maintain the project. Tils 

would include initial and replacement capital expenditures. The ratio of 

benefits to costs is the generally accepted criteria, rather Lhan the
 

difference between the two. Projects are then 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 undertaken. In cases 

where there are multiple objectives, the most important objective is
 

usually maximized with the other objectives serving as constraints.24
 

Two important qualifications concerning the above mentioned 

benefit-cost analysis should be made. First, the benefit-cost ratio as 

an investment criterion is truly useful for only certain types of in

vestment decisions. Capital intensities of different projects must 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 life 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 objectives. 25 The second qualification concerns 

the assumptions of a competitive market system which are behind the 

2hIan M. D. Little, "Project Analysis in Relation to Planning in 
a Mixed Economy," Development Problems, (OECD Development Centre), 
(Summary of Papers at the Columbo Seminar, Paris, 1967), pp. 47-65. 

25Otto Eckstein, Water-Resource Development: The Economics of 

Project Evaluation (Cambridge: Harvard University Press, 1958), pp. 47-70. 

http:constraints.24
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analysis. First, consumers are rational. They experience diminishing 

marginal rates of substitution between goods, and their preferences are
 

independent of the purchases of others. Producers adhere to 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 exist and the commodities produced must be of a marketable 

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 assumptions are not met, 

certain adjustments may or may not have to be made. 26 

There are a number of other approaches 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 extent,
 

their own special problems which require unique solutions, and that the 

above assumptions are even less likely to be met in the case of LDC'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.. Ile calls this 

the rate of turnover and specifies that the ratio should be maximizod. 

26Ibid.) pp. 19-46. 
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Polak was dealing with a capital shortage and a foreign exchange shortage 

situation which would follow IWII. 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 

receive priority. 2 7 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.2
8
 

Ragnar Nurkse calls for a type of forced saving by means of 

labor intensive capital formation. Hle assumes large quantities of sur

plus 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 consumpbion 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 dovelopment, 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 

tools. 2 9 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 propensity to consume, 

27J. J. Polak, "Balance of Payments Problems of Countries 
Reconstructing with the Help of Foreign Loans," Quarterly Journal of 
Economics, LVII (Feb. 1943), 2o8-4o. 

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

2 9Nurkse, Capital Formation, pp. 36-47. 

http:minimized.28


leaving less investable surplus and does not utilize the most productive
 

methods. 3 0 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 given project 

must be measured as it adds value to the total economy, not to the 

individual firm. This recognizes two maythat the 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 SOC, the SMP
 

of capital may be very high up to a certain critical point and very low 

31 
from then on. Once a surplus of SOC is reached, SNP will be very low.
 

H. H. Chenery has e.Laborated 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 -CA + B " rA 

3 0 Tripathy, "Investment Projects", pp. 70-71. 

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

Quarterly Journal of Economics, LXV (Feb. 1951), 38-61.
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SMP depends upon more than the difference between value added and costs,
 

but also on the balance of payments effect of a given investment. 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. Other 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 country. 3 4 

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 is a positive function of the ratios of the national 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 cme 

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

32H. H. Chenery, "The Application of Investment Criteria,"
 
Quarterly Journal of Economics, LXVII (Feb. 1953), 76-96.
 

33 Tripathy, "Investment Projects," pp. 71-74. 

34Arthur Maas, "Benefit-Cost Analysis: 
 Its Relevance to Public
 
Investment Decisions," Quarterly Journal of Economics, LXXX (May, 1966),

208-26.
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production than richer people and communities, but it is assumed that a
 

given dollar's worth of benefits accruing to the poor person or region
 

benefits society more than if it accrues to the wealthy person or
 
rein35
 

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

I have mentioned that maximizing efficiency and a more equal dis

tribution of income may be conflicting 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 generation.
 

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 investment policy. Those areas 

must be invested in which will ultimately give each person a greater 

average productive power than any other alternaives. This large level
 

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 population 
36
 

growth.
 

Sooner or later choices must be made concerning various of the 

conflicting objectives and compting 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," Economic Journal, LXXIX
 
(Dec. 1969), 882-93. 

36Leibenstein, Economic 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, s:Lnce
 

regional objectives 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 take 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 minimum set 

of conditions needed to start, these conditions including the provision 

of certain amounts of SOC. Investing in these regions ight lead to 

maximizing overall growth itself. There are also unexpected rewards
 

which come from the development of any region. These may include the
 

development of previously 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. 3 7 Any government which ignores regional needs 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 irrigation facilities? 

More importantly, will they be of help in evaluating the Mexican irriga

tion investment policies?
 

3 7David 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 DEVELOPIeNT 

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 agricultural 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; ho.ever, the domestic market might have been 

strengthened by a more equitable distribution of investment between 

regions.
 

Genoral Observations Concerring the Mexican .conomy 

Something which can be called economic growth as opposed to 

economic development did take place in Mexico before the Revolution of 

1910 but it did not represent an increase in the general level of
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well-being for the masses nor the type of structural change which is 

normally associated with economic development. Manufacturing, mining, 

and some types of commercial agriculture were growing, but they were 

often controlled by foreign and wealthy domestic interests and directed 

toward the export rather than the domestic market. 

The period from 1910 to 1940 did not exhibit impressive statisti

cal indicators on growth, but it was a 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 
1 

accompanied by continuing increases in per capita income. 

Table 2-1 will help to illustrate the record of growth rates 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 capita 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 than the previous period, the rate of 

population growth sky-rocketed to 3.4 percent during the 1960-65 period, 

explaining the decline in the growth rate of per capita product. 

IClark W. Reynolds, The Mexican Economy: Twentieth-Century
 
Structure and Growth (New Haven and London: Yale University Press, 
1970), PP. 13-0. 
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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, 1900-65 

(Compound Annual Rates of Growth--In Percentages) 

19oo-1o 191o-25 1925-4o 1940-5o 

1. GDP 	 3.3 2.5 1.6 6.7 
2. Population 	 1.1 0.1 1.6 2.8
 
3. Per capita Product 	 2.2 2.4 0.0 3.9 
4. Agricultural Production 1.0 0.1 2.7 5.8 
5. Manufacturing 	Production 3.6 1.7 4.3 8.1 
6. 	Mining and Petroleum
 

Production 7.2 5.6 -1.9 2.5
 

195o-6o 196o-65 1925-65
 

1. GDP 	 6.1 6.1 4.5 
2. Population 	 3.1 3.h 2.6 
3. Per capita Product 	 3.0 2.7 1.9
 
4. Agricultural Production 4.3 4.3 4.2 
5. Manufacturing 	Production 7.3 8.1 6.4 
6. 	 Mining and Petroleum
 

Production 5.3 4.2 1.7
 

Source: Clark W. Reynolds, The Mexican Economy: Twentieth Century
 
Structure and Growth (New Haven and London: Yale 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 

vitality in the primary sector. After 1'940, manufacturing led tho field, 

growing at rates well above seven percent. This reflected also govern

ment policies that were specifically designed to support manufacturing. 

Mining and petroleum finally reached rates of 5.3 and 4.2 percent during 

the 1950-60 and 1960-65 periods. While lower than manufacturing, the 
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agricultural sector continually increased its output at a rospectable 

level of 4.2 percent from 1925 to 1965. 

TABLE 2-2
 

SECTOIRAL DISTRIBUTION OF GDP, 19oo-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 14.3 11.4 13.1 12.6 14.6 12.3 - a 
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 4.5 4.8 4.9 4.3 
Commerce - - 15.8 24.0 26.2 25.7 -
Government - - 3.6 3.1 3.2 2.7 2.7 

aData not available.
 

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

Source: Reynolds, The Mexican Economy, p. 61
 

Table 2-2 will help to briefly explain the changes in the rela

tive importance of the various sectors in the Mexican economy. One can 

conclude that manufacturing' s high rate of growth would increase its 
"0
 

relative 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 trends in either direction, it should be 

noted that crop production has shown a tendency to decline in importance 

somewhat. From 190 to 1965 mining decreased from 5.6 to 1.7 percent of 

GDP. 
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In conclusion, Mexico has produced a noteworthy level of economic 

growth and activity over a twenty-five year period, 194o-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 section. While the Mexicans are a 

long way from solving their problems, they are sustaining a respectable
 

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 sector, 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 century as
 

mainly a subsistence agriculture, existing alongside growing areas of
 

commercial agriculture a9d livestock raising on large haciendas. This 
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was during the rule of Porfirio Diaz *1884-1911), when government policy 

favored consolidation of the land and easy entrance of foreign interests 

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 result of land consolidation. At the same time agricultural 

exports were growing at ihe 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 high as 

nineteen percent in 1910. 
Because of these changes 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 people nor very significantly to the" 

economic development of the country, since the increased 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 Pacific3 did not feel the effects 

as much, but the small farmers in country weremost parts of the particu

larly harmed. By 1920 production had fallen below the level of 19004 

Contributory problems included such factors as caution on the part of 

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

2Reynolds, The Me3xican Economy, p. 96.
 

3 For an explanation of the regional used
areas see footnotes to 
Table 4-6 on p. 99.
 

14Edwardo L. Venezian and William H. Gamble, The Agricultural
Development of Mexico: ItsStructure and Growth Since 193O New York: 
Praeger, 1969), p. 54. 



of output. After 1920, production 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. This may overstate the problem, however, because 1929 was an 

unusually bad crop year. In fact, in the fifteen years after 1924 (from 

1925 to 1940), there was apparently an increase in well being. Total 

crop production increased by one-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 by Richard W. 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 1930-34 period 

shows 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 Preuident Cardenas began hi 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 

6 1bid., p. 97.
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TABLE 2-3
 

INDICES OF AGRICULTURAL OUTPUT
 

Period Total Foodstuffs Industrial Crops 

1925-29 100.0 100.0 100.0 
1930-34 
1935-39 
1940-44 

93.3 
l059 
129.5 

97.9 
102.1 
120.1 

82.9 
114.8 
151.7 

1945-49 
1950-54 

16o.7 
247.3 

147.3 
202.1 

192.3 
352.0 

1955-59 362.9 286.7 541.1 
1960 385.3 322.6 53248 

Source: Richard W. Parks, "The Role of Agriculture in Mexican
 
Economic Development.," Inter-American Economic Affairs, XVIII (Summer,
 
1964), 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
 

industrial crops and foodstuffs.7 The Second World War plays a very im

portant part by providing an increased demand for agricultural exports
 

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 annual
 

rate of growth in agricultural production was 4.4 percent. From 1925-29
 

to 1940-44 the growth rate was 1.75 percent, but in the period 1940-44
 

tol955-59 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
 

7Livestock production has not been included because of scarcity
 
of data.
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increasingly met and the government placed more emphasis on the provision 

of agricultural raw materials for the 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 after 

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
9 

fundios. 

After 1940, 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 

investment and crodit. The year 1940 has often been called the turning 

point for Mexican agriculture as well as for the general economy. In

vestment in rural infrastructure was greatest after this time and output 

8 Richard W. Parks, "The Role of Agriculture in Mexican Economic 
Development," Inter-American Economic Affairs XVIII (Summer, 1964), 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 future to keep agricultural production 

high enough to meet the needs of Mexico's expanding population.10 

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 2-4.
 

TABLE 2-4
 

AREA HARVESTED, INDEX OF AREA HARVESTED,
 
AND PRODUCTIVITY INDEX
 

Area 
 Area Productivity

Period (1000 hectares) Index Indexa 

1925-29 5,514 100.0 100.0
 
1930-34 5,250 
 95.2 

1935-39 5,258 95.4 

98.0
 
111.0
1940-44 6,115 
 110.9 116.8
1945-49 6,565 
 119.1 134.9
1950-54 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).
 

Source: 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 the
 

10
 
Ibid.
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1930's, the area harvested in Mexico grew at an average annual rate of 

2.2 percent from 1925-29 to 1955-59. The rate of growth was slower from 

1925-29 to 1940-44 at 0.68 percent, but increased to 3.72 percent 

annually from 1940-44 to 1955-59. Rates of growth since 1945 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 increases. In fact, many developing countries have sur

passed Mexico in this aspect of development. 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 

varieties and the expanded use of irrigated lands. Perhaps truly sig

nificant increases in the productivity of Mexico's agriculture will 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 49.3 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 1960 the rural active population declined from 
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67.1 to 54.1 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 64.9 57.4 49.3 

Rural Active 
Population as 
percent of Total 
Active Population 61.9 67.1 71.4 70.2 65.4 58.3 54.1 

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, the total number of farm 

holdings, including private and ejidal, is a little over 2,100,000. There 

were 68,234 private holdings that were responsible for over one-half of 

all the crop sales. Adding the 231,000 largest cjidal holdings to the 

68,234 largest private holdings, the result is that less than fifteen 

percent of the total holdings produce seventy-five percent of the total 

agricultural sales. The remaining uighty-fivo ipurccrit of thw producers, 

who total around twenty million puo)le with their families, hav not 

participated to a very largo extent in improvud vielfare, arid agricultural 

1lIuxico, Secretaria do Itsdustria y Comorcio, Diruccion General 
Da Estadistica, 40 Ano Ganadoro y 'rJial Do Los E.U.M.C Aricola 
Mexico D.F.: Sucretariado Industria y omoifa) 1966. 



progress. 12 This shows that the potential stimulus to total domestic 

demand may be many times greater, if the remainder of the agricultural 

sector can receive more benefits from the developments in the agricul

tural field. 

The Manufacturing Sector
 

The growth in Mexican manufacturing has been even more impressive
 

than agriculture with the per capita output perform ince 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
 

industrial growth even more remarkable.13 Table 2-6 will illustrate the
 

preceding contentions.
 

TABLE 2-6
 

GROWTH OF MANUFACTURING PRODUCTION DURING MAJOR 
PERIODS OF MEXICAN ECONOMIC DEVELOPMENT 

(Percent-ges)
 

1877-1910 1910-1940 194o-1960 

Total Minufacturing 3.1 3.0 7.7
 

Total Population l.4 0.9 2.9
 

Per capita Manufacturing
 
Production -0.8 2.1 4.8
 

Source: Ruynolds, The Mexican Econon, p. 161. 

12Donald K. Froebairn, "The Dichotomy of Prosperity and Poverty 

in Mexican Agriculture," Land Economics, XLV (February, 1969), 31-42. 
13Reynolds, The Mexican Economy, pp. 161-75. 

http:remarkable.13
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In the periods shown, the growth of manufacturing has never been 

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 4.8 percent per year in the 194O-;960 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 economy 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.
1 4
 

First, the agricultural sector has provided food supplies neces

sary 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 1940-44 period did the growth in food demand exceed
 

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 almost 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
 

developing countries.15 If the food supply is not sufficient to meet
 

l4Most of the points I will discuss are covered in Parks, "The
 

Role of Agriculture," pp. 3-26.
 

15B. F. Johnston and J. W. Nellor, "Agriculture in Economic
 
Development," American Economic Review, LI (September; 1961), 571 ff.
 

http:countries.15
http:examined.14
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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 Incomea Demand Productionb 

1940-44 2.64 2.63 5.27 3.25 
1945-49 2.74 1.O5 3.79- 4.22 
1950-54 2.82 0.89 3.71 6.50 
1955-59 3.31 1.36 4.67 '7.21 

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

bIncrease in food production represents income over previous period.
 

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

growing food demands, prices and wages will increase, thus decreasing 

profits and investments for the industrial sector. Of course, the 

importation of 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 production of agricultural raw materials for the industrial sec

tor. As mentioned previously, it has been government policy since 1940
 

to increase the production of industrial crops in order to supply the
 

manufacturing sector. Consider the following important industrial 

crops: sesame, cotton, sugar cane, and tobacco. From 1940 to 1962 

sesame production has increased from 27,000 to 146,000 tons, cotton. 



production from 66,oo0 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 to the industrial 

sector involves tho provision of an expanding supply of labor for manu

facturing. The change in the percentage of the labor force engaged in 

agriculture 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. 1 7 However, 

a continued low level of real wages would tend to spur profits and in

vestment incentives.
 

Fourth, the 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 percent 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.1
8
 

Finally, the increased demand for domastic production coming from 

the agricultural sector should receive some speculation. Although some 

16Mexico, Secretaria de Industria y Comercio. Diroccion General
 

de Estadistica. 20. 3er., 40. Censo Agricola, Ganadero y E:idal do Los 
E.U.M., (Mexico, D. F.: Secretaria do Industria y Comrcio, 194O, 1950, 
1960. 

17Adolph Strumthal, "Economic Development, Income Distribution,
 
and Capital Formation in Mexico," Journal of Political Economy, LXIII
 
(June, 195), 308. 

18Reynolds, The Mexican Economy, pp. 177-78. 
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still. be imported, the increased use of manuagricultural inputs must 

factured inputs would be expected to stimulate domestic production. For 

example, the use of nitrogen, phosphate, and potassium for fertilizers 

has increased20from 1948-52 to 1966 by 2410.5, 1065.1, and 545.4 percent 

The potential for further increases is very great, and atrespectively. 

present Mexico produces around one-half of its fertilizers domestically.
 

Also, increasing incomes in the agricultural sector would be expected to 

translate into increased demands for manufactured consumer goods,; Again, 

conlarge income disparities would distort the demand effect for certain 

sumer goods resulting from a given increase in per capita incomes for the 

sector.
 

The Foreign Trade Picture
 

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 increase imports 

19According to the United Nations, Economic Commisaion for Latin
 

America, Statistical Bulletin for Latin America, imports of agricultural
 

machinery and equipment amounted to 2.U percent of total imports in 1963. 

20Sources include: for 1948-52, U.N., Food and Agriculture 

Organization, Production Yearbook (Rome, Italy, 1960); for 1966, Mexico, 
Secretaria de Agricultura y Ganaderia, Programa Nacional de Fertilizantes 
(Mexico D.F.: Secretaria de Agricultura y Ganaderia, 1966). 

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 export earnings. Insufficient.export earnings could thus easily
 

create a large trade deficit. New domestic industries were encouraged,
 

beginning particularly with the Second World War, by a policy of pro

tectionism using import controls as a major tool.23
 

When a developing country embarks upon the road of import sub

stitution, the import mix should gradually change from one of predomi

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 relatively 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 Mexican auto industry is a case in point. The point is
 

that a certain level of imported goods will be essential throughout the
 

different stages of development.
 

William 6. 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 essentially financed its economic development through
 

internal means.2
4
 

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 Enterprise in Mexico, edited by Raymond Vernon (Cambridge:
 
Harvard University Press, 1964), pp. 243-289.
 

2
 illiam 0. Freithaler, Mexico's Foreign Trade and Economic
 

Development (New York: Praeger, 1966), 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 COEFFICIENTS
 

1940 1945 1950 1955 1960 1961 1962 1963 1964 

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 Econondc
 
Development (New York: Praeger, 1968), p. 14?.
 

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 improve4 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 the preceding discussion on Mexican imports has 
J 

,'been to develop a feeling for the trade sector, but more importantly to 

lead into agriculture' s part in the trade picture. The changing nature 

of Mexican imports has been mentioned. Such things as autos and auto 

parts and components, industrial machinery installations, and trucks and 

their components are now preeminent imports. At the same time Mexico no 

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

25Freithaler, Mexico's Foreign Trade, pp,. 49-50.. 



examination of Table 2-9 shows the extent to which Mexico has been able 

to produce important food products domestically. From 1954 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 M-XICO, 1954-61
 

Wheat andbRye Rice (milled) Other Cereals Potatoes, etc.

Aa
Year B A B A B A B
 

1954-56 1029 95 137 100 4772 98 340 100
 

1957-59 1365 100 15o lo4 5955 90 310 100
 

1961 1408 100 222 99 6753 99 701 
 100
 

aA - total supply in thousands of metric tons. 

bB = domestic production as a percent of total supply. 

Source: U.N., Statistical Office, Statistical 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 yet large enough
 

to be a major part of total commodity goods exports. From 1940 to 1964
 

the greatest change has been the large increase in the export of agri

cultural products. 2 6 Without this increase Mexico's foreign exchange
 

26Ibid., pp. 64-65.
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TABLE 2-10
 

THE STRUCTURE OF'MEXICAN COMODITY EXPORTS, 194o-6o 

(Percentages)
 

1940 1945 1950 1955 196o
 

Agricultural and
 
forest products 20 35 52 57 55
 

Livestock and fisheries 4 6 5 5 12
 

Fuels and lubricants Ii 3 5 6 3
 

62 26 31 24 23 

Manufactured and 
other products 3 30 7 7 8 

Total 100 100 100 100 100 

Minerals 

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

picture would not have been so favorable. Table 2-11 will look 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, exports of agricultural products are an important segment of total 

earnings from comaodity exports. 
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TABLE 2-11
 

THE VALUE AND RELATIVE IMPORTANCE OF 
COTTON, COFFEE, AND SUGAR EXPORTS, 1940-64 

(Millions of U.S. Dollars) 

Cottona Coffee sugarb
Year $ %O $ %$% 

1940 --- --- 4 3 --- . 

i950 139 26 45 . --- 

1955 252 32 104 13 

1956 263 31 105 12 ... ... 

1957 173 23 106 14 8 1 

1958 190 27 79 3.1 l 2 

1959 198 26 63 8 15 2 

1960 157 20 71 9 53 7 

1961 16o 19 72 9 69 8 

1962 218 23 70 7 43 5 

1963 196 20 49 5 60 6 

1964 169 16 87 8 77 7
 

aRaw cotton only.
 

bRaw and refined sugar.
 

CPercent of total commodity exports.
 

Source: Freithaler, Mexico's Foreign Trade, p. 143.
 

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 



actions can be supported by arguing that in an under-developed country 

there is not enough economic production to. significantly 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 coimner

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 trans

portation has been quite recent. Regional industrial value-added per 

head of population varies from fifty-six to 650 pesos. The regional 



contribution to total agricultural production varies from 4.4 to 17.9 

percent of the total national production. Baja California Norte is the 

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
 
27
 

national average.
 

Even within states and regions there is a large range of income 

distribution. In Baja California Note 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 incomes below the grand mean. 
But the actual
 

disparities are just as great. For example, Aguascaliontas has 83.1 and 

95.2 percent below in urban and rural areas respectivaly.28
 

In general, past regional differences ave developed around the
 

existence of straLegic economic activities which hava been often allied 

to external demand. These regional differences have involved the
 

growth of urban centers in the more fortunate regions.
 

Recently, new infrastructural works, irrigation, highways, 

electric power, petroloum, etc., have holp3d regional growth, but mainly
 

in areas already experiencing greater development.29 These inequalities 

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

27David Barkin and Timotlhy King, onl Economi:letoza lvolopnont 
The River Basin Ape~roach In Mexico (New York:- -nibridgoUnivor-ly
Press, - ' ) p--p.-p. 

28 Mexico: Secretar-a do Iridustria y Comrclo, I)iruccion General 
do Estadistica, Inigresos yEgresos de la Poblacion do 1,lexico (Nuxico,
D.F.: Secretaria do Industria y Comercio, 196 ), pp.

29E. Mondoze-Brru ato , "[egional Inp)icationfl of r*,exco's iconomio 

Growth," Weltwirtschaftlichus Arclve, CI (Soptenber, 1968), 87-124. 
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large as it could be. Public investment can either increase or decrease 

regional differences. Policymakors should be aware of this fact and 

plan accordingly. 

Conclusion
 

I have discussed Mexican economic growth and development with 

particular reference to the agricultural sector. The cause and effect 

relationships in a growing economy are very coiplicated and interconnected, 

but I have tried to mention several of the contrlbutLons inadu by agricul

ture. The performance of the agricultural sector riiy have prevuritod the 

formation of certain bottlenecks wLich could have hIndured th' perform

ance of the entire economy. For oxamIpl, export 'arniL4o iiight not havo 

been as large, import ruquiruumunts for foo(lutuf's and agricultural raw 

materialJ might have been greater, aid tho gi'roth of' tho dom.jjtic market 

might havo been -lowud without the growlrng agri,.ul turaL iricomeo. On the 

other hand, the straiigy for promoting agricultural (ivlvorTit may have 

created an unnecosary agricultural duall,;m. lils duali-.,n could be 

rosponsible for Intur and intra rou:ional J comeu dLi-jiaritu:J wlch might 

have greatly hindered the growth of th. oxican doinomatic markut. 

As mentionod in th, introduction, It in thi Intent of this thesis 

to examine the role of govurrui ,it in promotiiig ticoriuic dovwlolnont uning 

public invwetninit iI agriculti ur- an a tool. Tlla will. I)o tic c oiu,)l i ohid 

by focusniio upon public I Ovt) ntr) jt in Irrl gation, aid tho go'orin,'til 

apparatu:j which ha.., iivolved to joOrvu th'i funw:til ol nullJIivi.-ing irriji:A

tion invot:tn t :n(lIfdnt4Jncu. In the final clvpt,,r I will oxamine 

ono r.gion, th, North Pacific, that has roceivd heaviur irrigation 

invostmontu than tho remninder of tha country. I will examine atruotural 
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differences between agriculture in this region and agriculture in the 

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 examine the
 

nature and evolution of Muxica. )ubic expundit'xers, and particularly 

the development, of :;uch a heavy c Punitmont to irrigation investmont. 

This, along with the principal velicle for irrigation investment, the 

Ministry of Hydraulic Resources ( ecrutaria do JtUCU'3oS lHidraulicos, in 

Spanish) will be discussed in the next chapter. 



CHAPTER III 

FEDERAL EXPENDITURES IN THE MEXICAN ECONOMY 

The purpose of this chapter will be first to examine the evolu

tion of Mexican Federal expenditures, with particular intorest in the 

period after 1940. Second, federal invwatment in irrigation to promote 

economic developmnent will receive special emphails. This will provide 

the necessary ba-kground for the discussion of irrigation in the Pacific 

North, which will follow in the next chapter. This should be seen as a 

continuance of thu central purpose of this thesis which is to examlne 

the nature of govornnent participation in the economic development pro

cess, using irrigation investments in the flexicazn North Pacific as a 

oase study.
 

The Mexican Political S stem 

In order to undcrstand Muxican Federal expenditures it wil be 

helpful to discuss the politcal syatum bucause it is the political con

text in which investment dcisions are made. How ara decisions made? 

What groupi and it divldLual. have the most Influence in these decisions? 

Do thu deci loi ii rif I ot upon tho true ojUwl(I:| of' th) IlexIcal people? Is 

Oontinauity ill iodorzil oxlpldi ti U:l providt.-I fur? 

Thu Hex car; poll tical uy:i.-m i: contlivual ly uveLviijg and changing. 

Two forces at) tit work. Flr:,t, thu Coti-,ttuLt, duliuatea thu legal 

form of thu povorjurvnJt. Au a cuutinulig: procest, nocessary laws aro made 

whiah altor And alarify Uio louga foudaLlimu of Ule governmnt. Sooondp 
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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.1 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 political 

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 1848, 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 government. It
 

attempted to strengthen the active, positive role of the 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

portaut contributions 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 

IRobcrt l. Scott, Mexican Governmint in Transition (Urbana:
 
University of Illinois Pressi19-964 T



was concerned with protections 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 illness.2
 

In general, the Constitution calls more for Centralism than
 

Federalism. There is 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 legislature 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 power 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.4 

A judicial branch is important in terms of federal expenditure 

policy if it has interpretative control over legislation. Mexico follows 

the civil :aw tradition rather than common law as in the United States. 
2 Howard Francis Cline, Mexico: Rovolution to Evolution, 194o-196O 

(London, New York: Oxford University Press, 1962), pp. 135-40. 

3Cline, Mexico: Revolution to Evolution, pp. 135-h8. 

.Iilliam P. Tucker, The Mexican Government Today (Minneapolis:
University of Minnesota Press, 1957), pp. 91-101.
 



This implies that the court cannot shape the law by its interpretation 

of court cases. The laws provide the necessary prescriptions to follow, 

and the court only decides how this is to be done. Therefore, the 

judicial branch is not legislatively as important as in the United States. 

The executive branch, centered around the president, is by far 

the most important of the three branches. This was envisioned as neces

sary 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 sowers granted to his office. He has very exten

sive appointment powers 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 already 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 

5 Cline, Mexico: Revolution to Evolution, pp. 145-48. 
6 Ibid., ljl-1h8. 



The executive branch of the government consists of ministries,.
 

departments, and decentralized agencies. The difference 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 president. 

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 interests 

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 agencies 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 

must take into account. Several of these agencies which have been devel

oped are TVA type valley or river basin authorities. 8 

7 Tucker, Mexican Government, pp. 121-48.
 

8 Soott, Mexican Government, pp. I42, 146-47.
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Mexico's single political party system is an important factor in 

the power of the president and must also be discussed when considering
 

federal expenditure decisions. The PRI has evolved to meet the special
 

needs arising from the Mexican society. In particular it was needed in
 

order to provide 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 membership is many times greater than
 

the combined membership of all the other legally recognized parties in
 
9
 

the country.
 

Because of its position of power, nomination for office as a PRI
 

candidate usually 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 Pll tries to assimilate as many opposing interests as possible,
 

and to do so its programs must be such that each member group finds
 

something in the policy of great enough 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.
 

91bid., pp. 115-47.
 



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. 1 0 

In conclusion, government 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 leadership 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. 

Review of Past and Present Priorities
 

Given the almost complete control over government policy in the 

hands of the president, it will be helpful to review some of the past 

policies on government expenditures since 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. 1 1 In reviewing 

these periods, relative 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. 145-96. 

llJames W. Wilkie, The Mexican Revolution: Federal Expenditure
,and Social Change Since 1910 (Berkeley: University of California Press, 
1970), pp. 35-39. 
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on the administrative, social, and economic areas are more accurate indi

cators as to where were the interests of the different administrations.
 

These three expenditure groups are based upon functional expenditure 

groups as devised by the Mexican government. The economic category con

sists of expenditures in communication 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 debt 

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 sfory, although projected 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 administrative 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 expenditures 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. Even President 
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TABLE 3-1
 

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

Economic Social Administrative
 
Years Projected Actual Projected Actual Projected Actual
 

19291934a 25.4 25.2 15.2 15.2 59.4 59.6
 

1935
1 940a 30.5 37.6 23.0 18.3 46.4 44.2
 

19411946 30.7 39.2 23.4 16.4 1.8 14.3
 

1947
1952a 39.2 51.9 18.6 13.3 42.2 34.8
 

1953
1958a 43.8 52.7 20.4 14.4 35.8 32.8
 

1959
1963 a 38.8 39.0 30.8 19.2 30.4 41.8
 

apresidential terms: 1929-34, Enilio Portes Gil, Pascual Ortiz
 

Rubio, and Abelardo Rodriquez; 1935-40, Lazaro Cardenas; 1941-46, Manuel
 
Avila Comacho; 1953-58, Ruiz Cortines; 1959-63, Lopez Mateos (data not
 
available for 1964).
 

Source: Clark W. Reynolds, The Mexican Economy: Twentieth-Contury
 
Structure and Growth, (New Haven and London: Yale University Press,
 
i970)y pp. -92.
 

Venustiano Carranza, who called the Constitutional Convention in 1916-1917,
 

planned only for minor changes, and did not expect the more radica nature
 

of the documenb which was developed. The plans for a more active state
 

developed by the cons hitutionalists were still not put into practico 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
 
12
 

Calles, tried to slow the changes.
 

12bid 
 pp. 70-.
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,The decade of the 1930's can be called a period of social revo

lution.!3 This period witnessed important increases in the relative
 

percentages of expenditures for social and economic ends. The world
 

depression 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 1934, 

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 took office in 1934. 

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 control
 

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. lie expropriated land and foreign oil
 

interests, 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 

13Ibid., pp. 70-81.
 



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 Niguel 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 changed
 

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. 1 4 It has already been shown that 

this was the pe.riod of Mexico's greatest economic growth. Mexico'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. 

14Ibid., pp. 82-89. 
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The president was Lopez P'atos who served from 1950 to 1964, and 

Wilke has termed this the period of "balanced revolutiono.15 In effect,
 

Mateos wanted to combine the positive aspects of thI eras of social and 

economic emphasis. This idea of a balanced revolution had been called
 

for in the Constitution, but never achieved in practice. Wile the 

expenditures projected by Matoos very nearly approximated balance, in

creases in actual revenue resulted in social expenditures again falling
 

somewhat short. But absolute expenditures in the social area wore greater
 

than in the past, and events such as increased land redistribution and
 

subsidized food for the masses showed that govurnmontal proclamations had 

been sincere to a degree. The reader should refer to Table 3-1. 

The realization that important areas of oxpondituris could no longer 

be slighted at the expense of pet policies had finally arrived. Indeed, 

such thiild-ing had become politically oxp.client 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 regard to social 

expenditures. In a recent work, Roger D. Hanson addresses himself to 
16 

the social impact of the government policies. 1hile a relative shift 

toward more balanced expenditures (Lid take place in 1958, when compared 

to other developing countries, flexico does very poorly in uuch things 

as educational expenditures, income redistribution, and social security
 

coverage. The government has done comparatively little to help the 

15Ibid., pp. 89-96.
 

16Roger D. Hansen, Mexican Economic Development: The Roots of 
Rapid Growth (Washington, D.C.: National Planning Association, 1971), 
pp. 70-64.
 

http:revolutiono.15
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bottom quarter of society. In fact, wages, prices, and occupational
 

opportunities have changed in such a way as to leave this segment equal 

to or worse off than it was in 19140. In addition, the Mexican tax effort 

is very low comqared to most developing countries. Land redistribution 

has, of course, boon a bright spot in tids picture, but if the government 

wished to do so, it could legally redistribute much more at a greater 

pace. Thiti again comes back to the major theme of Mexican development 

which stresses maximum growth and the development of a -rorwing industrial 

and cormnerciaI agricultural clas:. Implicitly or explicitly, government 

policies hold that the country's total output must be izncreased before 

income redistribution rkeceivus major priority. Continued eUphasis on 

investment in economic infrastructure has left less for investments in 

other social areas. 

It is important to consider how vital land redistribution has 

been to development policies in Muxico. It has been an important comple

mentary part of the, governnunt policy of m°imizing, total output. A 

major reason for its importarce is that it has allowed the continuance 

of political stability with a relatively midnimal outlay. The largo land 

holdings wlhich havu so long been a source of trouble in the heavily popu

lated areas have been eliminated. Political stability has enabled the 

government to continue its concentration on heavy investment in economic 

infrastructure and other priorities for industrialization. At the same 

time it has providud conducive conditions for private enterprise to 

respond to the goverrunent initiatives. 1 7 

17Ibid., pp. 60-2.
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Recent Govrtannt-Cponditures 

It will now be of use to tako a closer look at government expendi

tures during the last several decades. The reader should keep several 

factors in mind during this discussion. First, the participation by the 

Mexican governnunt in ironey expenditurs is actually quite low when con

trasted with other doveloping countries. Table3 3-2 coiTpar:es Ie0xIcan 

government expenditures as a parcontago of Gross National Product to a 

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

TABLE 3-2 

GOVI'ER1MENiT E'XPtNDITUi[",.S A3 A PE'IE'N'TAG,
 
OF GROSS NATIONAL PRODUCT, 195o, 1960, 1966
 

195o 1960 1966
 

Mexico 9.1 9.0 7.2
 
Argonti na 12.9 13.2 12.8
 

--a 39.8 43.Ob
Bolivia 

Brazil 9.h 11.0 14o.
 
Chile 15.5c 22.1 22.8d
 
Colombia 6.7 8.4 .
8 0
 
Ecuador 6.o 13.1 15a.8d
 
Peru 12.3 15.1 16.7
 
Venezuela 20.1 25.9 21.4
 

aData not available
 

b1 963
 

01953
 
d195
 

Source: Reynolds, The Mexican Economy, p. 269. 

and Ecuador in 1950 are the only countries with a comparably low per

centage to Mexico's. And compared to Mexico's 1960 percentage of 9.0, 

Bolivia spent 39.8 percent, Venezuela accounted for 25.9 perc3nt, and 

Chile for 22.1 percent. While in many countries thu trend in expendi

t .'es as a percentage of ONP has been upward, the Mexican trend has
 



olearly been in thu downward dirotion. It will be shown later that one 

principal reason for this fact is Mexico's low taxing effort. Tax re

ceipts have not kept up with the GNP grorth. I shall also show that the 

one area of exp iitures w!Llch was growing at least up until 1955 is the 

one most crucial to economic development, public investment. Finally, 

to say that 1Ixico has a relatively low gor--r nint expenditure percentage 

of GNP is not to imply that the control of the government over tha economy 

is insignificant, or that thoso areas to wiLich expenditures were directed 

have not been crucial to the iqpressive Mxacan record of economic devel

opment. It should be pointed out that Mexico has nd(e use of a number of 

non-fiscal nea!ure: .uch as monotdry measurcs and import controls to a 

vary significant extent. 

Table 3-3 shows the distribution of actual (as opposed to 

projected) fuderal expenditures from 19hO to 163. It indicates the ex

tent to which the- budget was used for direct plysical investment to in

crease the country's stock of capital. The figures show that administra

tive expenses have generally fallen as a percuntage of the budget. In 

1940 they consumed sixty-two percent of the totil budget. By the 1951-55 

period they hiad fallen to a low of thirty-four percent. The figure for 

1961-63 had risun slightly to thirty-nine percent. The figures snow a 

continuing rire in government transfers to conswiption and i1Lvestment 

which involvs pension:; to workers, trana~c' to tatuas and households, 

and loans. Tliis reflects a slowly rvro.Jing awareness on the part of 

policy mikers tLhat, t'c standard of living for many of the people needs 

to be vastly improved. Finally, it can be seen that direct physical 

investment rose to a high of twenty-eight percent in the 1951-55 period 

and then fell to twenty percent in the 1961-63 period. Relative levels
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TA13LE 3-3 

LEVEL AND DISTRIBUTION OF ACTUAL FEDEMIAL 
EXPENDITURES, 194o-6 3 

(Average Percentages)
 

1940 1941-45 1946-50 1951-55 1956-60 1961-63 

Total Federal 

(million current
 
pesos) 

Percent Total 

Current 'ccnritures 
Sum 

Administrative 
L."penses 

Transfers to
 
Conswnp tion
 
& Investmnent 


Interest on
 
the Debt 


Unclassified 


Capital _Txpenditurus 
sum 

Direct Physical

Investment 


Acquisition of 
Real Estate 


Finance of
 
Other Sectors 


Other 'bcpenses 

522 942 2147 5176 9548 8992 

100 100 100 100 100 100 

75 68 64 54 62 73 

62 54 45 34 37 39 

7 n1 14 20 28 

1 3 3 4 4 

4 6 4 2 1 1 

25 32 36 46 38 27 

19 25 27 28 24 20 

a -- 1 i-e 

6 6 9 17 13 7 

1 1 --- 1 1 1 

aLess than one percent.
 

Source: 'Reynolds, The Mexican Economy, p. 278. 
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of physical investment compared to private again point out the active role 

of the Mexican government in the promotion of economic development. The
 

share of direct government 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 government 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 194O, to a low of 22.1 percent in 1956. By 1962,
 

however, the proportion had risen again to 32.7 percent.19 
 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 earlier years. Nost 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 increase on the part of government. 

His most interesting prediction is that the stage of major public invest

ment in econoic infrastructure may b- passing. 2 0 

18 Clark W. Reynolds, Th flexican coLor.y: Twentieth ",,ntury Structure 
and Grouth (New Haven: Yale Unfvursity Press, i.970)Tl5 Th2h. " 

l9 1bid. For information giving contrary results see Raymond Vernon,
The Dilemna of'Mxico's Devolopmunt: The loles of LineiPrivato and PublicSectors (Carbridge: harvard University Press,1S9j3), p. 199; or,William 0.
Freithaler, INxico's Foreign Trade and ?honomic IDvolopmcnt (Now York:
Praegor, 1968)jp. 140. These tables .are based primarily on informaLionfrom the Nacional Financiera whlich undorstates the rate of private invest
ment after 1950, according to Reynolds. This results in higher figures for
the proportion of public investment out of the total.
 

2 0Reynolds, The Mexican Econo y, p. 280.
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Regardless of the future amount of direct government investment, this in

vestment has probably played an irreplaceable role during the period of 

major interest in this thesis: from 1940 to 1960 or shor'tly beyond. 

Table 3-4 further breaks down public sector investments into
 

agricultural, industrial, communication and transportation, and social
 

investments. With the exception of the very important sector of commurt

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 sectors were compensated for by increases in indus

trial and social investments as a percentage of total public investments. 

Industrial investments sky-rocketed from 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 investments have increased 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 industrialization 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 more clearly, the provision
 

of irrigated land is the central pillar of Mexican agricultural policy.
 



73 

TABLE 3-4
 

INVESTMENTS OF THE PUBLIC SECTOR IN MEXICO, 1935-63
 

(Percentage Distribution)
 

1935-40 1941-46 1947-52 1953-58 1959-63 

Total Outlays
(million pesos) 947 4309 14091 29674 50729 

Agricultural Investments 17.8 15.7 22.0 13.0 8.9 

Irrigation Works 16.8 15.o 16.2 12.2 8.5 

Other 1.0 0.7 5.8 0.8 o.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 Oil 8.6 8.0 12.0 19.8 13.7 

Other ._a --- 0.1 3.7 4.3 

Communication & Transportation 
Investments 51.4 51.6 40.2 36.3 30.2 

Roads 18.9 23.3 16.o 14.7 11.9 

Railroads 29.4 26.0 21.3 16.o 11.4 

Other 3.1 2.3 2.9 5.7 6.8 

Social Investments 8.3 12.9 13.3 14.3 21.3 

Public Housing --- --- 1.5 1.5 4.9 

Hospitals 0.7 1.5 1.5 1.5 4.8 

School and Rese.arch 
Facilities 2.4 1.2 3.0 2.5 2.5 

Other 5.2 10.2 7.3 8.7 9.1 

Miscellaneous 13.3 9.5 5.6 6.1 4.2 

aInsignificant quantities. 

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

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 ,PERCENTAGETERMS
 
FOR SELECTED YEARS, 1940- 6 3 

19140 1943 1946 1952 1958 1960 1963 

100.0 100.0 100.O100.0 100.0 100.0Total Revenue 100.0 

Major Tax Sources 
Import 18.1 9.0 11.9 12.0 12.0 10.1 10.7
 
Export 1l.4 19.8 12.3 13.1 8.5 5.8 5.9 

1.7 1.4 1.3 7.5 5.9 5.7 . 7.9
Commerce and Trade 

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 5.4 4.4 2.8 2.7 2.2 2.9 

a 

--- 10.3 33.2 19.9Loans and Financing --- -- 

14.3 11.7
Other Sources 20.7 23.6 *23.6 26.5 26.9 


alndicates insignificance.
 

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

1970), p. 294.&

has increased in importance. 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 growing at truly impressive rates, its importance as a 

source of revenue has declined relatively from 21.5'percent in-1940 to 

11.9 percent in 1963.
 



While the Mexican income tax system is progressive in theory, it 

actually becomes quite regressive above the urban middle class, who are
 

themselves taxed quite heavily due to the ease of making deducti6ns from 

7
their payrolls. Tax rates on industrial profits have been kept loand, 

the government has not beei strict in auditing corporate accounts. The
 

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

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

Mexican public expenditures have been much lower tha in other dt'vloping 

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

revenue increases. Again look#ng at Table 3-5, the growing reliance on 

loans and financing as a source of revenue illustrates that t govern

ment would rather add to its revenuns in this rmanner than inrt-ease taxes 

and risk hurting investment ihcenti~e s 4r the private sector. 

The Context of Irriration enditures 

I will now discuss irrigation expenditures in the contxkt of the 

Mexican experience. The natua; of the Mexican landscape has created 

several problems in the development of agriculture to feedthe growing 

population. First, much of the landscape is mountai.'ius, making agricul

ture in these areas difficui.t. The total amount of surface area amounts 

to two hundred million hectares, but sixty-f our percent of this is 

mountainous. Therefore, only thirty-six percent of the surface area is 

potentially or actually arable in terms of topography. Second, the 

country has a wide variety -of climates,, but unreliable rainfall is a 

common factor which must be contended with. V A 

Much of the northern region of the country is chiaracterized by at
 

desert-like climate. Here, agriculture is not possible without s6me £rm
 

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

2 1 Ibid., pp. 271-272. 



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. 2 2  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 contend.2 4 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 (1921-24), a hydraulic policy was initiated. This involved the 

creation of the Irrigation Bureau which was part of the Agriculture
 

2 2 Martin I. Greenberg, Bureaucracy and Developmont: A Moxican 
Case Study (Lexington, Massachusetts: D.C. Heath and Company, 1970), p. 10. 

23U. S. Departmant of Agriculture, tEconomic Research Service, 

Sources of Change in Mexican Agricultural Production 19hO-65, by Reed 
ier 'ord, Foreign Agricultural Economic I'eport"No . 7__JTs--ington, D.C.:Government Printing Office, 1971), p. 33.
 

2£he following discussion of the beginnings of Mexican irriga
tion policy is largely derived from Greenberg, Bureaucracy and Dvelop
ment, pp. 10-41.
 

http:contend.24
http:cultivated.23
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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. Ile was responsible for the passage of the 

Irrigation Law of 1926 which established the National Irrigation Commis

sion (ClI). This law would provide the guidelines for irrigation policy 

until 19h7 when the present Ministry of Hydraulic Resources was estab

lished. Key factors of the 1926 law were the nationalization of erist

ing private works and the establishmenb of the CIT, a dependency of the 

Ministry of Agriculbure, to plan potential works on the basis of financial 

considerations and to undertake the actual 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 liviig 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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Political, and not economic or social considorations dominated 

the early irrigation policy. Wile 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 anxious to get the 

projects started in areas of actual or potential political and social
 

unrest in order to demonstrate the effectiveness of the government.
 

Another example of the political considerations that 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 term of 

President Pvila Comacho (1911l-46) a yearly average of 91,521 hectares of 

land were being benefited by irrigation 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 sector.
 

Adolfo Orive Alba has become the principal name associated with Mexican 

irrigation. Ile was to become so vital to the irrigation program that he 

would be able to withstand all types of political changes in the govern

ment for many years. One other point that should be added regarding 

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

25Greenberg, Bureaucracy, pp. 13-11.
 

http:rights.25


79
 

TABLE 3-6
 

AREA BDEEFITED BY HYDRAULIC WOIUCS fiRING
 
PRESIDENTIAL PERIODS
 

(Hectares)
 

Period Total Yearly Average 

1926-28 2,000 666 
1929-34 146,000 24.,433 
1935-401941-46 l18,495549,12 9 19,74991521 

1947-52 625,512 lO,252 
1953-58 747,791 124,662 
1959-64 25o.767 41,794 

Total or Average 2,1a;I,294 101,678 

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 evidunb 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.2 6 

26 Donald Anthony Walker, "The Role of Government in the Develop
ment of Mexico's Water Pesources for Agricultural and Health Purposes" 
4npublished Masters Thesis, Universiby 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 the
of 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 took 
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 true 

importance of irrigation was approaching full recognition in terms of 

governmental structure. 27 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 I~nistry, a 

development which not long inwas coming after the impracticability of 

having the Ministry of Agriculture operate 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 theelimination of waters and brines arethat prejudicial toagriculture and for the protection of uncultivated lands. 

2 7Greenberg, 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.
 

4. 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, studies, 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 works, 
as well as the acquisition of the 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 auxiliary to those mentioned
 
above.28 

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 iA:-reasing irrigated farm land.
 

Rather, this investment is intend to be surrounded and complemented by 

a whole range of other activities including drinking water, sanitation, 

communications, and a variety of social investmunts such as education and 

health facilities. Irrigation investment is indeed a vehicle for economic
 

development, and requires complementary investments and programs.
 

28As translated in Walker, "The Role of Government," pp. 135-136. 



82
 

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 groups: 

1. 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 energy 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 renewable and non
renewae natural resources of several .arge river basin
 
areas. 

The integrated development mentioned in the last point has re

quired the formation of river basin commissions. These are decentralized
 

29Ibid., pp. 136-44. 
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agencies, which were mentioned earlier, 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 SR11 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 more
 

important branch, headed by a Chief Engineer and a Sub-Chief. There 

were four departments in the irrigation branch: a Department of 

30David Barkin and Timothy King, Regional Economic Development: 
The River Basin Approach in Mexico (New York: Cambridge Universiby 
Press, 1970), pp. 93-119. 

http:region.30
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lbdrology, a Department of Studios and Projects, a Construction Dopart

ment, and a Department of Small Irrigation. 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 branches on
 
31
 

difficult problems.
 

The irrigation districts are the administrative units for the 

areas served by the irrigation works. A given district may encompass 

areas which are not yet receiving water. These districts also serve 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 3-4 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 is possible when the levels of absolute investments are examined. 

This is shovm in Table 3-7. While relative irrigation expenditures have 

declined 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 

31Greenberg, Bureaucracy, pp. 20-21. 
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TABLE 3-7 

FEDMRAL INMESTMENT 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
 
1941 54.5 278.1 
1942 60.7 338.8 
1943 80.4 419.2 
1944 117.1 536.3 
1945 138.5 674.8 
1946 174.4 849.2 
1947 214.7 1,063.9 
1948 218.9 1,282.8
 
1949 218.1 1,500.9
 
1950 326.4 1,827.3 
1951 387.4 2,214.7 
1952 611.o 2,825.7 
1953 573.7 3,399.4 
1954 619.4 4,oi8.8 
1955 643.2 4,662.0 
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 7,99)4.0 
1961 829.5 8,823.5 
1962 1,080.3 9,903.8 
1963 1,395.5 11,299.3 
1964 2,2149.0 13,548.3 

Source: Roberto Juarez Ramirez, "La Obras de Riego y so fecto en
 
la Economia Nacional" (unpublished thesis, Universidad Nacional Autonoma 
de Mexico, 1967), p. 237. 

presidential term. This may mke a given presiden 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 caso of regional commissions.
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Avila Camacho (1946-52) was the president who actually furthered 

irrigation the most. His administration 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 iver and thus appear greater 
32
 

than in actuality.


Conclusion 

In concluding this chapter I will make a few comments and then 

raise some important questions. In this chapter I have described 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 Sill] is the government ministry which has evolved to ad

minister one particular aspect of investment, irrigation, and all 'the 

complementary activities.
 

In regard to federal expenditures in Mexico in general, I have 

often come across the criticism that tax revenues as a share of GDP 

should be expanded by increasing 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 servicing these debts. 

With respect to irrigation investments in particular, perhaps the 

river basin approach should have been given a greater chance to prove its 

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

32Greenberg, Bureaucracy, pp. 30-41
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opportunities for the construction of the largo 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 populated 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 wil 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
 

areas do contain a large amount of water 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 access to the
 

water in the irrigation districts. 
But these same farmers find it
 

easiest to obtain agricultural credit, to avail themselves of the results
 

from agricultural research, and to benefit from other agricultural invest

ments and developments. These trends have served to create a commercial 

agricultural class as shown by the statistics in the second chapter. 
A
 

significant portion of the output from these farms is directed toward
 
33
 

export markets. 

The second a idrelated question concerns the future needs of
 

Mexican agriculture and thus agricultural investLent. Projections of
 

future needs show that the demand for food production for domestic
 

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

33 Donald 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 certin inpuLs to the traditiotal part 

of the sector can result in proportionately greater returns to tho small 
farmer. Might not the two need,3 of meeting this food dedird in

creasing the size of the domestic market 
,.best met'by ifting "wre
 
investments of the SRH to the moj-e denswl&y populatedocentrai agiz'iltural 

areas?
 

The next chapter will exfonine hd Faci4'tc North in terms of 
irrigation investments, and charnges,in the structure of the agricultural
 

sector there as compared to the natio 
as a'tble This will further
 

demonstrate the nature and particul ,vy'theeffects of,rablic investmerA 

policy. 

341 bid. 



CHAPTER IV 

PUBLIC INVESTMENT IN IRRIGATION AND THE 

NORTH PACIFIC
 

In Chapter One I reviewed the economic literature 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 considered when evaluating 

public investmant 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 are 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 economy. I have shown that 

agriculture provided foreign exchange earnings, mot the expanding needs 

for a domestic food supply, stimulated the domestic market, and provided
 

a source of loanable funds sectors.to other The Mexican government was 
wise not to ignore this sector, although the Mexican Revolution and subse

quent land reform may have assured against agricultural neglect. I shall
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soon propose, however, that a very large portion of Mexican agriculture
 

was 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 context 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 agricultural 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 emphasize 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 venture my own tentative 

evaluation, but it will be up to the reader to personally evaluate i he 

advantages and disadvantages of this investment strategy. Such a judgment 

will have to be based upon whether the gains involved warranted the costs 

associated with them, against the value background of desir,.d goals and
 

ends. Regional data is always sketchy and incomplete in detail, and the 
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nature 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 is characterized by many internal 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 compared to 

other parts of Mexico such as the Central Plateau. This factor has, 

among other things, saved the North Pacific from as oxLensivo a minifundio 

problem as exi.st3 elsewhere. Finally, I will show in this chapter that 

the North Pacific is characterized by a largeo oxpanse of modern agricul

ture, distinguisLing it from most other roglons in the country. 

The North Pacific region consists of four otatos: Nayarit, 

Sinaloa, Sonora, Baja California; and a territory: 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 
1
 

located in Sonora and Sinaloa. Table 4-1 indicates that the North
 
Pacific region contained 22,635,199 hectares of agricultural land in
 

1960. 
 This represented 13.4 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 North Pacific 

as compared to 44.3 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 13.4 percent of Mexico's land area and 

10.4 percent of the nation's cultivated area. In terms of thie total num

ber of people employed in agriculture, the 2egion contains less than vix 

percent of the nation's agricultural work force. This is shown in Table
 

4-2. This relatively small percentage is 
a function first of thu smaller
 

portion of the land devoted to cultivation. Secondly, I nhall show in a 

later section of tda chapter that a cruater percuntagu of the fanns in 

this region are ]argur in scale arid moro modern, using less labor per 

unit of cultivated land. The .ta also sho r that the agricultural work 

force has grown faster in tho North Pacific in the last twenty years 

than in the rmiainder of Mexioo. 

4exic o, S;ucrutax. du lfocurvos RLdraulicos, Dirincion Ganoral
do Dlstritous do H1u1gjo, D' "tmonto du Eatadiatica y Estudos i conomncou,
Inforino ik;tadsL:o (Mxico, D. F.: SocrotariT do Rocursos Ilidraulioosp
196US) 
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TABLE 4-1
 

LAND CLASSIFICATION
 

Total Area (hectares)
 
North Pacific 

Remainder of Mexico 

North Pacific/Mexico 


(percent)
 
Cultivated Land (hectares)
 

North Pacific (A) 

Remainder of Mexico (B) 

A / Total in Muxico (%) 

A / Tot. North Pacific (%) 

B / Tot. for Remainder (%) 


Pasture Land (hectares)
 
North Pacific (A) 

Remainder of .exico (B) 

A / Tot. North Pacific (%)
B / Tot. Remainder (%) 

Forest Land (hectares) 
North Pacific (A) 
Remaindor of Mexico (B) 
A / Tot. North Pacific (%) 
B / Tot. for Remainder (%) 

Uncultivated Productive Land
 
(hectares)
 
North Pacific (A) 

Remainder of Mexico (B) 

A / Tot. North Pacific (%) 

B / Tot. for Remainder (%) 


Land Unproductive for Agriculture
 
(hectares)
 
North Pacific (A) 

Remainder of Mexico (B) 

A / Tot. North Pacific (%) 

B / Tot. for Remaindur (%) 


1940 

13,743,7)O 

115,OO5,485 


10.7% 


1,147,175 

13,723,903 


7.7% 

8.3% 

-1.9% 


7,874,030 

48,298,241 


57.3% 

42.0% 


3,005,550 

35,109,625 


21.c% 

30.5% 


141,736 

8,635,781 


1.1% 

7.5% 


1,572,249 

9,237,935 


11.4% 

8.0% 


1950 196o
 

18,668,I1O 22,635,199
 
126,848,533 146,149 OO9
 

12.8% 13.4%
 

2,076,115 2,489,414
 
17,852,146 21,327,498
 

10.11% 10.4%
 
11.]% 11.O%
 
14.1% 14.6%
 

11,310,784 14,145,693
 
56,068,258 64,946,535
 

60.6% 62.5%
 
W1.2% 44.3%
 

3,356,858 4,176,240
 
35,478,923 39,502,401
 

18.0% 18.5%
 
28.0% 27.0%
 

352,898 531,571
 
7,424,155 10,661,143
 

1.9% 2.3%
 
5.9% 7.3%
 

1,571,755 1,292,281
 
10,025,051 10,011,433
 

8.4% 5.7%
 
7.9% 6.8%
 

Source: Mexico, Secrotaria do Industria y Comercio, Diruccion General 
do Estadiotica, 20.,- 3r., ho. (enso Agricola, Ganadero yEjidal do Los 
E.U.M., (Mexico, t.F.: Secrotaria do rnuustria y Cmorcio, [f- -

Thu North Pacific has experienced the highest rate of overall 

population growth among all other regions in the country. Thu regional 

rate of 50.4 percont over the 1950-1960 period is composed of a 126.5 
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TABLE 4-2
 

TOTAL NUMBER OF PEOPLE EMPLOYED ON THE FARMS
 

1940 1950 
 1960
 

North Pacific 
 178,977 277,180 366,543
non ejidal works 
 75,114 161,316 223,308

ejidal works 
 103,863 115,864 
 143,235
 

Remainder of Mexico 
 3,352,685 4,383,489 5,o5o,572
 
non ejidal works 1,855,169 2,jO8 ,195 2,637,712

ajidal works 1,497,516 1,975,294 2,412,860
 

Source: Same as Table 4-1.
 

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 
 Much of the flow of in-migration can be
 

attributed to the greater economic opportunities in the region. 
Table
 

4-3 indicates the 1960 population figures for the region.
 

TABLE 4-3
 

POPULATION FIGURES
 

194 1950 1960 

Mexico 
 19,653,552 25,791,017 34,923,129

North Pacific 1,204,073 1,724,241 2,613,470

North Pacific as a percent


of Mexico 
 6 6 
 7
 

Source: Jame3 W. Wilke, The Mexican RevoluLion: Federal rp _-ndture and Social Change Since 1910. (Berk-y. Un rsity of California 
Presuj, 1970), p. 290.7 

2U.S. Departmnt of Agriculture, Economic Research Service, 
Sources of Change in ?e0xican Agricultral Production, 1940-65, by ReedHiertford, Foroign Agricultural Econoic Report N-o. 7" (Waihi-ngton, D.C. s 
Government Printing Office, 1971), p. 25.
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The farm and non-farm wages in the North Pacific were 1O percent
 

and 125 percent of the national average respectively, 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'month are 

found in Table 4-4. 

TABLE 4-4
 

FARM AND NON-FARM WAGE RATES PER MONTH, MEXICO
 

(pesos)
 

1950 1960 
Region Farm Wage Non-Farm Wage Farm Wage Non-farm Wage 

North 151 265 398 786
 
Gulf 147 2 48 291 709 
Pacific North 198 331 496 999
 
Pacific South 132 193 296 572 
Central 135 255 3L6 814
 
Mexico 145 258 354 800
 

Source: U.S. Department of Agriculture, Economic Research Service, 
Sources of Change in Mexican Agricultural Production, 1940-65, by Rced 
Her ord7F roigr Agricultural Economic llea.- rt No. 73, (Washington, D.C.: 
Government Printing Office, 1971).
 

The North Pacific is thu rocipient of a rulatiwly high level of 

irrigation duvelopment as compared to other reglons in the country. Irri

gation development can be measured by the amount of money invested and the 

number of hectares irrigated. Table 4-5 shows this information. From 

1926 to 1958, the No)rth Pacific received 37.6 percent of all Federal in

vestment 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 4-5 

CULTIVATED AREA, IRRIGATED AREA, AND IRRIGATION 
INVESTMENTS BY PERCENT 

19bo 1950 196o 

Total cultivated area 
~hec 14), 871,07 8 19,928,261 23,816,912 
North Pacific 1,147,175 2,076,115 9,189,414 
% of Mexico 7.7% 1O.4% 10.4% 
Remainder 13,723,903 17,852,146 21,327,498 
% of Mexico 92.3% 89.6% 89.6% 

Irripated area 
North Pacific (A) 406,279 672,852 1,098,756 
A / total cultivated 

area in North Pacific 35.4% 32.4% 44.1% 
Remainder of Mexico (B) 1,493,161 1,830,867 2,16,554 
B / total cultivated 

area in remM.,idtU- 10.9% 10.2% 11.3% 
North Pacific / total 

irrigated area for
 
Mexico 21.4% 26.9% 31.3% 

Increase in Total Increaso in Frciintag, of Total 
Cultivated Area Irrifatod Area Irrigti on Investmuwntu 

() (194o-6o) ,rom 1926 throul.h 1958 
North Pacific 117.0% 170. % 37.6% 
Remainder of 

Mexico 55.h% 61.8% 62.4%
 

Source: Cultjvatd and irrigated area from e£xico, 2o. 3o,_SO. 
Conso Agricola Ganaduro y l,',jidaL. 

Source: Percentagus for irrigation invoutmnntu from ilko, The 
Mexican Rovoution. 
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The area of land irrigated also shows this regional bias very 

clearly. In 1560, irrigated land represented 44.1 percent of the culti

vated land in the North Pacific. The corresponding figure for the
 

remainder of Mexico was only 11.3 percent. These 1,098,756 irrigated 

hectares represented 31.3 percent of all the irrigated land in Mexico. 

From 1940 to 1960, irrigated land area in the region increased by 170.4 

percent. Irrigated lend area in the romaindor of the country increased
 

by 61.8 percent by comparison. The Mexican government did not ignore 

irrigation needs in other parts of the country during this period, but 

the fi -ures reveal an undeniable bias toward tho North Pacific. It is 

one of the goals of tsi thesis to suggent the oxistence of this prefer

ential investmunt policy, to note some of it:) indiruct or rtjlated effects 

in terms of the zstructurd of agriculture, and to posei the unavoidable 

question conccriri tho morit oJ' thi': policy. Thin goal is a significant 

one whether we consider the invustmont policy to be deliberate in ex-anta 

terms, or sinply unplannud in an ox-post mannur. 

I will now conclude this sectio by exairdnin(g lvels of social 

welfare in the North Pacific corq arud to othijr rglions of the ccuntry. r 

will use an index for poverty lovul which wii:; dovul pUd by James W. 
3 

W13kio. The indux duvuloped by Wilklki conitluH itldlcator't :iuch as 

illiteracy, pupuLtfon ,ptJid:1n.gonly an Indli, inguag,,,, pur:oira liviriqp 

t latioii tOin corfitunitiu:i with a ,lU urdor ?5w0, Itrul'(t pulttion, popula

tion woaring -..knda1:t;, dLiCe l'eit dl t Lay cojuIlux ,lind poptul at on wi thout 

sewage dispo:al. Ills Indcx Is of it collutctivy, rat, ii, don:igiiu to r.how 

tronds in social ]povorty, and not indlvidtl povorty lovol. Wlkitu 

3j.ntoa W. Wilkio, Thi Moxi can '1ttivlutdIon; l',dkraIll ..xpuditurd 

and Social Glint "o :;inco 1910 (Ij-orkoluZj-:-fihnlwri- oF5aIIoFd31-ra 
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developed his own geo-social reeions which displayed less variance in 

poverty levels within regions. lie also developed an alternative index
 

which used the accepted geo-economic regions as I have done. It is this
 

alternative index which I will use in order to be consistent. 

Table h-6 (A) shows an index of change in poverty from 1910 to 

1960. This shows relative rates of change of levels between regions only. 

This enables us to see which areas are reducing poverty at the graatest 

rates, but dous not compare actual povurt:- levels. Table 4-6 (B' snows
 

an index of relative loils of poverty for each year. It showi tnc rela

tive poverty level of each region in regard to tin, other regions. These 

tables use the indiuators muntione d ini tl- pi,.cdiing paral;raph. With the 

exception of th'i lvderal DiLtrict, the North Pacific has consistently had 

the lowest level of poverty at each of the. tori y--ar intervals from 1910 

to 1960. FrOm LA10 to 19110, the North Paci'ic was :;ccoid only to the 

Federal IAi:trict in term.s of rato of' rcduztiUI of povcrty. The, North 

Pacific was first among regionsc in ruducing puvorty from 19AjO to 1960. 

Thu:,e roesults ir.;ply that if ruductlon of :o'Aal povorty levels 

for thu untire country wuie a principal. or1turia for irrigation investment, 

then the North l'acific would have rccuivu(d a propolrLiorlnately xulllur, 

rather thaij ut' wlar ,;r, I'L (A ii V2:stlrieilt. It I." al:;o ru'uo'litbo to aussu 

that tho rate cf povrty reductionl, par Lcularly afto,r lI), was influuncod 

to sOme ox tult Iby th'i hoavy I rr i u:;it.ion 1i,vUtu:it.'i, ;iil othr coinplennmvtary 

invoatnints which nuiy ihtvtJ b',,n 11IIlUtICI 

gllll 1 impla ri sui o L. ,ug,1ithdl' u tr.i g,c tur 

Soval.t of thoi di f1for)1'in , tw''u: the, No0th Pacific and other 

areas of Mexico havo bon o:iW)a, s:jhd. Tho aotual aut-ructu'e of thio 

rogion'u agriculturu, tho ulzu or tho worka, niid th, combinationa of 
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TABLE h-6 (A) 

RELATIVE POVERTY BETWEEN REGIONS
 
INDEX OF CHANGE (194o - i00)
 

1910 1921 1930 1940 1950 1960 

Mexico 123.7 115.h 108.7 100.0 85.7 72.0 
North Pacifica 137.3 121.0 107.2 100.0 87.2 74.1 
Northb 130.6 121.6 111.6 100.0 87.9 75.5 
Centerc 120.0 114.o 107.7 100.0 89.8 77.0 
Gulf d 129.o 121.6 109.8 100.0 86.7 76.3 
5outh Pacifice 111.2 107.6 102.8 100.0 89.8 .81.6 
(Center without 
Federal District) 120.0 114.6 108.4 100.0 90.9 77.6 
(Federal District) 178.6 145.O 126.1 100.0 78.6 78.6 

TABLE 4-6 (B)
 

COMPARATIVE POVERTY LEVEL 
(Percentages)
 

1910 1921 1930 1940 1950 1960 

Mexico 56.9 53.1 50.0 16.o 39.4 33.1 
North Pacifica 51.2 45.1 40.0 37.3 32.5 27.6 
Northb 52.4 48.8 44.8 10.O 35.2 30.2 
Centdrc 56.14 53.6 5o.6 47.0 41.8 36.2 
Gulf 59.2 55.8 5o.4 145.9 39.8 35.0 
South Pacificu 63.0 61.o 58.1 56.5 50.7 46.1 
(Center without 
Federal Di5Lrlct) 60.1 57.14 5h.3 50.1 45.1 38.9 
(Federal District) 20.0 16.2 1ii.1 11.2 8.8 8.8 

aBaJa Caltfornia, Baja California Territory, Nayarit, Sinaloa, 

Sonora. 
bchihuahui, (;almila, Durango, Nuuo ,toin, ;an l:u L l1oto:;i, Tamaulipas, 

Zacatucau
 
CAlua',ca i,'~iItLj, l'odura D ItC'At., G;umajuatlo, HiIdalgo, Ialisco, 

MeXico, MLG-hc.iinc,1, 110'OLoi , lIuubla, Quurutaro, '1 nrcala. 

dCaumpechiJ , Quintana Poo, Tabasco, Veracriu, Yucatan. 

0 Colmnwi, (hlapivi, Guorruro, (;xaca. 

Sourco: ilkiu, Thu Mexican ltovolutyU, 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 of land to ana parcel 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 land- 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 i-olony lands m-ay or may not be operated 

in a collective manner, but once colonists obtain titles to their land, 

they may dispose of it in any manner they desire in most case5. Finally, 

those who )wui private lands, but do not belong to colonies, are called 

particula es. In thu t,)les widch follow, particulares and colonists will 

be included unu ,, Whe .assification of non -ojidaL or private works. 

Ejiditarios who work their own ploLs will be in a siparatW subdivision. 

Ejiditarios are normally allowed by Jaw to hold as tany as tun 

hectarus of non-irrigated land with thu limit for private holdings at 

100 hectaros of non-irri4 'atud land. Cotton and sugar holdings may exceed 

this limit to thu extent of 150 and 300 hectares ruspectively. There are 

sovoral ways in widch thuso legal 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 lear.e land to increase the size of his operation. Ejiditario 

plots may be increased as 	more of their land is brought under irrigation. 

rent out their individual parcels to others. 4 

Ejiditarios may sometimes 

More farming units in the North Pacific tend to be larger in size 

than in other parts of Mexico. Table 4-7 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 North 

Pacific ejiditario plots is also greater than in the remainder of Mexico, 

and has increased 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 

gives a good comparison of the distribution of private farms by size in
 

the two areas. If vary small plots (minifundios) of less than five
 

hectares are considered, the North Pacific has fewer plots in number and
 

less area devoted to the small plots than the remainder of Mexico. Even
 

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 

4 D. 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 196o 

Cultivated area per unit 
(hectares)a
 
Non-jidal works 

North Pacific 15.8 33.6 39.8
 
Remainder of Mexico 6.1 10.4
7.4 


Ejiditario plotsb
 

North Pacific 8.3 
 10.1 12.1
 
Remainder of Mexico 5.6 6.2 6.4
 

Percent change from 1940 to 1960
 
Non-ejidal works
 

North Pacific 
 152.0
 
Remainder of Mexico 
 70.5 

Ejiditario plots
 
North Pacific 
 44.2
 
Remainder of Mexico 
 13.4 

aworks without cultivated area counted. 

bOnly those ejiditarios who possess land. 

Source: Same as Table 4-1. 

private farm area. The North Pacific has more of the quite large plots 

above five hundred hectares, occupying more of the private farm thanarea 

the remiinder of Mexico. 
In the North Pacific we find 11.7 percent of the 

private farms occupying 88.1 percent of the private area. These farms 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 holdings allows farmers to meet the high 

cost of capital and farm operations which tend to be associated with
 



TABLE 

DISTRIBUTION OF PRIVATE FARI.S BY SIZE, 1960 

North Pacific Remainder of Mexico
 
Farm Size in Number Percent Area Percent Number Percent Area Percent
 

Hectares (has.) (has.) 

5 or less 11,878 26.8 30,636 0.1 887,230 68.1 1,297,471 1.2
 

5.1-10 3,626 8.2 26,279 0.1 90,684 6.9 652,570 o.6
 

10.1-25 7,16 16.7 130,041 0.7 124,876 9.5 1,974,,043 1.8
 

25.1-50 4,450 10.0 169,277 0.9 65,653 5.0 2,314,759 2.1
 

50.1-100 4,615 10.4 3142,052 1.8 54,064 4.1 3,794,880 3.5
 

100.1-200 4,065 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 7,263,806 6.8
 

500.1-1000 2,2B 5.0 1,j41,782 7.9 8,441 0.6 5,899,079 5.5 

1000.1-5000 2,367 5.3 5,386,268 29.6 7,042 0.5 16,636,898 15.6 

greater than 5000 634 1.4 9,195,090 50.6 3,220 0.2 61,431,106 57.7 

Total 44,208 * 18,170,048 * 1,302,234 * 106,417.7,085 * 

•*May not total 106 percent due to rounding. 

Source: Mexico, 4o. Censo Agricola Ganadero y Ejidal.
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irrigated lands. These costs can be distributed over larger units of 

production. The increasing North Pacific orientation toward the comer

cial 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 market. There is thus an 

impetus for the legal and extra-legal formation of farm units larger than 

the legally designated size. I have already mentioned the largo faily 

combines, and the iays in which ejiditario plots have bucom- larger than 

the legal size or have become concentrated in the hands of renter

operators. This change in size of farm units i.,j contrary to the land 

reform philosophy. 

The extent of mechanization in North Pacific agricul ture will be 

treated also in the next section, but aL this time I will illustrate the 

principal forms of powor used. This is shown in Tablo 4-2. i n the North 

Pacific 35.3 percent of the cultivated area conmju:;ed usucl primarily ani

mal power, compared to 75.6 percent for thj remiaindJr of Itxico. Culti

vated area using primarily mochanical powur for farming repru.joitud 25.3 

percent of the cultivatud area in tho North a.cJfic, contra:;t.Aud to orly 

6.0 percent for the remainder of Nexico. Thi, Jznformati(,n bc;inmj to 

indicate that agriculture in the North Pacific isj moro highly 11cchazdzod 

than in the remaindor of Moxico, and thiti fact will htcom- *roro evident 

when value of the macinery per person cmp)1cyud oni tho uoik:. J.: cxamilm:d.5 

Another way to look at the quu:;tiocri of ihccl ljd,,atin la to coim

pare the value of machinery per averaget o|wra Lnmg farmu1unit. 'mhI .s ia 

shown in Table 4-1O. This information lndicates that the value of 

machinery per farm unit in the North Pacific as cupq)arud to thu romainder 

5See p. 115, Table 4-l.
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TAPLK 4-9 

FARM UNITS ACCORDING TO TYPE~ OF TRACTION Ffl'LOYE.Ds 196o 
(Area in IHoctareos) 

Aroa Parccitt or Total 

Total.Artja
 
Norh P 2j12114
7ac IfIc 

Rozainduir of Motxico s54,6
 

Axon w~ini Animl Iluwsor 
Nort j,~jZ- ji 763,1317 35.3 
Rumadrldur Uf Vuxico 13s2 61 j,8 79 75.6 

Area unit ir 1%'I.fi owor 

Xi h-~worArea tijiv ~1xt d 

Hemailidur (if Hu*ico 3,?I1,LW1 18.h~ 

of livy.1co ki tj bui cuivih~tauatly uihL w twodw tijwn r~r104tor for privata 

far^s aWl thr,ri to rour tinw5 rrvatAr fur oJ141t.~r4m wfbu filroti tU#lr va 

plotis. Frun~1919) to 19)ou, t1jo hvr~j3aJ-L1 V4114'j ol Lti,11 Mchilviry Oil 1117V~to 

farmsa it Lbidrht' luil1 It,, vita* . ts i~vjjs3i-t" r~to or~'j~N 

fifty-Liph v'Ia"X7'1j pul ycar . Tisu va tri tX is,:: (is. pri va4tc frwj~ for 

to st1I (X tilt, c(t,utitly w~Az tM~l nt.)MIo i ~~ . Tfiii valuo t4 

farm mttid muy sAntlio tviwago ojitil t.ii Io p1iou .14ntn.ii ~l-t ra-t4orgIi 

int,woi ru4 s t' r m :t it~ ita. L v i.4;Ijr ti. 1A l . 1hd V,41a ti t's~ l i.' 

porcullt ;1ur yu..l 14v.r LI 14(u: Li I twil k aw$ it I tx.l 'wI t.c"41.l jp ytur for 

Vtsa rut ofu tb. i wititry. Agl:'. i tam y ;-tni&I uor 1,1" a ilIa.t) tb huUi L qa 

r0&10u1 Aro b~d.' Limo tz1 4.J~AtJ 1g ituiti.ur of hirlilya iot, iut ml 

maichAnizuoi comrc14 (arMa Chu0010 such a 1arrq dIffranoo lit avorAgp 

value. 

http:ituiti.ur
http:Ffl'LOYE.Ds
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TALDlIX 4-10 

VALUE OF FIX~.fl CAPITAL., II'110ATION FACILITIESt
 
AND) MAC1IINkAY P01 'AIHM UNIT
 

Value-ofio:capta iix 1 


por6
 

North hAdlic 7,313 13,361 1,8
Htoujit11'i 0,f ; xio 3.80) 7,320 100111 

tiorth hucil Ic 1,071 3004 850 
ko~slrof rxica 138 280 76L4 

thirt Pacit'lc 40 575 25 
!c.*1tidor 0i rf',ica 167 116! 127 

Valw. of r4dv 

North 1J"etg1t 102?6 69262 16,711 
4uturwita&ar or r-oxtc~o 15!; 617 10360 

10ititUArl o p1lutt 
tiorta hslfit: 51) 902 lot"6 
Jtmoi$sJLj4r xar M~c Ila 259 5 

Ai, titar, ai~i *I1 t4LiunS to frllOw, asI ifiIx or ri4i.1cor pricap In 
?mjdoo City~ 'eti ut),0 Lu AdjiaeL valu'iJi to 1'44. p.,,so*. 

isin~I ls4,itct~at.Tabl 1 ' uJifforion, Iti fix'd cap ial awl Irri

gallct fsoi.Jiwi. * i I. Miaoi vsilwo of 1'i xd capl t.4 pir farm, whitch 

inoludn lUiakwh :il:. 1,1 lu)ilt tiii, irellratI ui f'Uel 11 1 u~a nw roadp, in 

algidfivasitly trtsistr In Uau iFiifia foir 1950, 1960SW rtta 1910), 411d 
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particularly for privato farm uniits. Compare 122,579 P0303 pur privat4 

unit to 24~,299 paos in 1960, for a valuo five timvisj as lareo in tiio 

North Paoific. Irrigation facilitius, which aru it cornponuiit of fixed 

capital, reprt--ont an cqually g.-cat bia3 in favor of' tho t.Orth Pacific 

Where privaito farmv had failiticaj valuod at Lon timt2:3 thu rujriaindor of 

Nuxico in 1%O0, at osjidoi hakd facili ticj valued twu tm-Irj groator for an 

avoragti plot. :;omou fariu aru alaj w, I. irvigat- d and ucanuizod in other 

partsl of Uxxico, but i i t,* North Pacific thiu:jj typuai of farm uhi L are 

much moru couriruni, r~iuuig thij avorago valuu-j p-v urd t. grtjatwv. Ovur the 

tWoray yQUs IpcrIiuJ fru-M )4'10 to }jXJ, tlvi avorago valuo of' jp vaL'J irri

gation fc ihtia inriuawd thli ry-fivo jirou. yjar in 't)u Northot 

Pacific an~d tLwuray-tuwau jrcLuL p,)OC vvar in: thi ro:iL of tIioj country. 

Irriationf valuatioa: oil ujiiial pdot:! d';,roa~jt.d at ratuai at' L.9 purcunt 

and 1.6 porci:-it p'ov y...az', rujp4ct Y. '[hi.-:am to i tll catiU tort 

*Im)ha3it art privawL irri:ati on Lia u~idal in buthI aruA5. Thlu diatin

gUiD1103 thu Untirv lorth Pacifio roglon as oria or moru highly inuchanizod 

and irrigatod farmuj. 

I havv nut ypt tihiown £uanything apouolic abuut tho maunur in which 

inputs aro eomblinod, but cortain conuclusionsi caJ bi, madt; at tW3~ point. 

The "avur a" farm uuni t In tho Nutrth Pac [l c toid~I to ho largor In cul

tivatod aron , to (-Ol)n~ iUiioto modorui'u l'ch)indry, Lo aowut: , of a gruattir 

amount of ri xod ctjipit1I , a nd to h.,vo a I: roatoV r ' x t it of' ivvingatt.o(I arua 

and a . of(it fat; thtan avorzajI'tr for thujgZ'uaItori vauI Imli:gtio: liii Li 

rama idov ' o tx ic() Tivi gnoatLunrbtr of mu InLaivu Ly monot inodo ru farm 

units woo 1d apiar to h~ o l'' to thfi itIJ grun tar conof'tbii~hn 

oritratio ofr ldargo, :it,.tlt u itgicu l La it) tho North Pacific.congrikrili d 

Smallar, lujxi viohatirivd pdotU would utot havo Such a quantity of Sul-Plus 

beyond uuibuititunou nuoda. 
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I will now Oxindno the valuos of fixod capital, irrigation facilU

tiea, and machinery per cultivated hectare in the two regions. This in

formation is shown in Table h-ll. Cultivated land on private farms in 

the North Pacific is associated with a greater value of fixed capital per 

hectare than in the rust of Mexico. Thu value:; were 3,080 and 2,336 

pesos per hectare, ruCpvctivuiy, in 1960. Introstingly untugli, the 

value of fixed capital pir hectare on ujicil landi was slightly less in 

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

TABLE h-i1 

VALUE OF FIXED %CAPITAL, I ?MIGATION FAI ,]TIES, 
AND MACHINE Y CULrIVATP.D HILCTA.REl'i,:t 


(1954 Pusos)
 

1940 
 1950 
 1960
 

Value or fix,,<! . ,Lt,aper h.ct~iru 
Non-oJi7171 l-we:'k,+:;
 

North Pacific 1j556 
 1,358 3,080
Runmindur of* Mexico 1,001 1,807 2,06

EJiditario plot,-,: 

North Paciflc 
 881 1,323 1,536

TRumairw',ir of Xuxico 679 1,181 1,580
 

Value of I 'ri ,..t.ionl
 
t--'. q' :e:
th tarol ,---ej& .da,
Wk:; 

North I.acific 68 90 216

1cmaind.' of, Muxico 7323 38 


Bidita'io pLots 
North Pacific 49 57 21
Renv'llid,.r of Mexico 30 23 20
 

Valuo of malcldL 21i, 

nO-'Jjidu I work :' 
North Pacific 
 oil 186 1j20
Herialgtdu., o*,f Me,+xco 25 83 131
 

EJidit.'ri o i)p0t:i
 

North P:iifi c 
 69 97 lh
Rumaind, r of Mexico 25 42 07
 

Sourr;e: Tal.lur, 4-? and 14-10. Values per farm uit divided by
ovorage numbur of cultivated heatarun per farm unit. 

http:HILCTA.RE
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rest of the country. If the groith in fixed capital per hectare from
 

1940 to 1960 in tho two areas is compared, it is apparent that the growth 

has been greater for both private and ojidal lands in the rust of Mexico. 

In the North Pacific the rates were ninety-eight 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 hectare for the North
 

Pacific and the remainder of Mex.co were ?16 pesos and 73 pesos respec

tively for private lands, and twenty-one pesos and twenty pesos respec

tively for ejidal land5 in 1560. The value on privatj farms grew at a 

rate of 218 percent in the North Pacific and 217 percent in the rest of 

the country from 19)b0 to 1960. On ejidal lands the values per hectare 

decreased by fifty-seven percent in the iorthi Paci ic and decreased by 

thirty-three percent in the rest of Muxico. Thei decreases might be 

the result of bringing previously non-farm lands ar'ednd already existing 

projects under irrigation. It might also reflect a greater emphasis on 

irrigating private lands as oppo.,sed to ejidal lands. Wile the value of 

irrigation facilities per hectare is about the sairr in the two regions 

for ejidal lands, the value is three timus greater for private lands. 

A look at the value of machinery per hectare reveals that it is 

greater in the North Pacific for both private and ejidal lands. On pri

vate lands in 1960 the North Pacific had machinury valued at 112O pesos 

per hectaru compared to 131 pesos per hectaru for the rest of the country. 

On eJidal lands the figures were 154 pesos and 87 puso:.; per hectare 

respectively. This represents three times as much valuation on private 

lands and almost two times as much valuation on ejidal lands. A posiLive
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aspect for the remainder of Mexico is that machinery vai'ation par hectare 

again grew faster over the period from 190 to 1560. In the North Pacific 

values increased by four hundred percent on private lands and 123 percent
 

on ejidal lands. In the remainder of Mexico values increased by L2h per

cent on private lands and 248 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 raise 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 ejidal 

lands, it seems reasonable to speculate that modern machinery plays at
 

least as important a part on large 
commorcial farms as does irrigation.
 

Third, the disparities 
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 ejidal farm lands. 

Table 4-12 reflects the fact that the average farm unit in the 

North Pacific produces more agricultural production in value terms. In 

1960, the average private farm unit in the North Pacific produced 8.34 

times as much production and the average cjiditarlo 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 are 

more large farms in the North Pacific. In other words, this should not be
 

confused with value of production per hectare, which I shall discuss next. 
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TABLE 4-12 

AGRICULTURAL PRODUCTION PER FARM UNIT 
(1954 Pesos) 

19o 195o 196o 

Total value of 
productiona (x1000) 
Non-ejidal works 

North Pacific 43,525 427,314 1,622,1h9 
Remainder of Mexico 375,784 2,799,550 6,903,550 

Ejiditario plots 
North Pacific 
Remainder of Mexico 

46,820 
36 1,604 

322,294 
1,591,512 

958,911 
4,910,957 

Value of production 
per farm u~it 
Non-ejidaL. works 

North Pacific 
Remainder of Mexico 

6,43 
1,435 

22,327 
3,559 

42,489 
5,095 

Ejidi tario plots 
North Pacific 
Remainder of Mexico 

2,736 
l,314 

5,639 
1,690 

7,734 
2,492 

aNot in 1954 pusos--unadjusted. 

Source: Same as Table 4-1. 

In 1960 the value of agricultural product-Lon per hectare on pri

vate land in the North Pacific was over twice tXLt of the remainder of 

Mexico. Table 4-13 shows this in formation. From 1940 to 1960, this 

figure increased 162 percent in the North Pacific. This can be cornpartd 

to an increase of 108 percent in the rest of the country. There Is also 

a disparity on land found in ejidi~ario plots with 639.2 psos per hectare 

for the remainder of the country. Growth rates in the case of ujidos were 

ninety-four percent in the North Pacific and sixty-six percent in tho rest 

of Moxico. Farm land in the North Pacific produces a greater yield than 

its counterpart in the rest of Mexico, and the difference in yield between 

the two regions has continued to widon. Despite the decreasing differential 
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TABLE 4-13
 

AGRICULTURAL PRODUCfION PER CULTIVATED HECTARE 
(1954 Pesos) 

1940 1950 1960 

Value of proiduction 
per hc tirl, 
Non-cjidal works 

North Pacific 
Remainder of Mxico 

407.8 
235.2 

664.5 
480.9 

1,o67.6 
489.9 

Ejiditario plot3 
North Pacific 329.6 558.3 639.2 
Remainder of Mexico 234.6 272.6 389.4 

Source: Tables 4-7 and 4-12. 

in machinery and fixed capital between the two regions, the farms in the 

North Pacific seem to have greater acc.,-ss to yield increasing technology 

such as new soeds, culture practices, fertilizer.;, etc., provided by 

extension agents a d foreign compniiiis opcratiing in that region. 

The ncu for exercibing g:reat care in intuilrting this data 

cannot be eiqphaoizud too strongly. Tho use of avrages Ides the fact 

that there aro a great many sub:ji:;tence farm:; it, all of Mexico. This type 

of computation rdlht tempt the reader into believini that the "average" 

farm unit really uxi:;ts arid is a commron occurrence. The use I have been 

making of avrages is a crude metAhod for showing that a givcn region con

tains more farm units with certlain characturi:,, Ltes than ,;omc othtr region. 

Table 4-8 indicatues the pro:iice of a groat in(jult,y in latd lis tribu tion 

for both regionsj. Put notice that a larger jlercvnt,ge of Uiu total units 

are luss than fivo hectares in the remainder of Mexico than in the North 

Pacific. 
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Differences in the Use of Factors
 

It is useful to have a feeling for differences in the size and 

value of farm units in the two regions. It is -alsohelpful to know how 

capital and machinery are combined with the land. A more complete under

standing of differences in tie structure of agriculture, however, requires
 

an understanding of the way in which man, the farmer, is combined with the 

other factors of land and capital. It is the purpose of thig section to 

investigate this aspect. 

Table h-lh shows the cultivated area per purson eployed on tle 

farms. The labor figure involves all persons of both sexes over fifteen 

years of age employed on private and ujido farms, excluding day workers 

and peons on ujidos. The numrbur of private and ejidal farm units were 

counted for works less than or equal to five hectares. In 1560, the 

average private laborer worked on 6.211 hectares of cultivated land in tho 

North Pacific and 1.58 hiectares in the rest of the country. The average 

worker on ojido lands was combined with 7.65 hectares in the North Pacific 

and 3.83 hectars elsewhire. The large land area per worker on ejids in 

the North Pacific probably stems from the fact that ejidos are not char

acterized by minifundias to as great an extent. If the data could be 

broken down further the nature of modern agriculture leads mcz to believe 

that it would show an even greater amont of cultivated area per worker 

on the larger, more modern farms in both regions. But this and the re

maining data to follow in this section are sufficient to show that signifi

cant differnces in the use of factors do exist between the regions. 

Thu average farm worker works on a larger unit of cultivated land 

in the North Pacific. He is also combined with a greater amount of agri

oultural machinery and fixed capital which includes irrigation facilities. 
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TABLE 4-14
 

NUMBER OF CULTIVATED HECTARES PER PERSON 
EMPLOYED ON THE WORKS 

19ho 195o 1960
 

Non-ejida L
 
North Pacific 7.34 7.92 6.24
 
Remainder of Mexico 3.92 4.09 4.58
 

E ida 
North Pacific 5.74 6.90 7.65
 
Remainder of Mexico 4.31 4.05 3.83
 

Source: Number of persons employed from Table 4-2; cultivated land
 
from Mexico, 2 o., 3r., 4o. Conso Alyricola Ganadero y ,',Jidail.
 

This is shown in Tables h-15 and 11-16. Since 1950, th-) value of machinery 

per worker on privat- farms has buen from four to six times the value in 

the rest of thu country. The difference on Ojidos was less (around three 

times) although stilL significant. 

An examination of the trends of this labor-machinery mix over 

time produces somne interesting -sults. On private farms the value of 

machinery per worker in thu North Pacific has increased at an average 

rate of ap.roximatuly sixteun percent per year, vhile it has increased at 

a rate of twenty-five percent per year in the rest of the country over 

the twenty yuai period. The fact that the differential between the two 

is declining mLight be attributed to population growth and in-migration, 

both of which took place in the North Pacific during the twenty year time 

period. On ejido farms the (diffurential in the labor-maclinery mix re

mained about the nano with the value of machiniry 1r worker increasing 

at an average rate of about ten percent per year for both areas. In 1960 

the value of fixed capital per non-ojidal worker was 19,216 pesos in the 
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TABLE 4-15 

VALUE OF FARM MACHINERY PER WORKER 
(1954 Pesos) 

194O 1950 1960 

Non-ejidal workers 
North Pacific 615 i,476 2,620 
Remainder of Mexico 100 339 601 

Ejidal workers 
North Pacific 393 668 1,176
 
Remainder of Mexico 113 171 332
 

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

TABLE 4-16 

VALUE OF FIXt,:D CAPITAL PERt WORKER 
(1954 Pesos)
 

194o 1950 1960 

Value of fixed capitail per worker 
Non-ajidal workers 

North Pacific 11,397 10,754 19,216
Remainder of Mexico 3,900 7,372 1O,750 

Ejidal workers 
North Pacific 5,038 9,091 11,703 
Remainder of Mexico 2,925 4,81 6.=8 

Value of irrigation facilities 
u
per w o 1r 

Non-ejidal workers 
North Pacific 498 716 1,35
Remainder of Mexico 88 153 338 

Ejidal workers 
North Pacific 280 392 163 
Remainder of Mexico 130 95 76 

aValue of irrigation facilities is a component of value of fixed 

capital. 
Source: Number of persons employed from Table 4-2, value of fixed 

capital from Mexico, 2o., 3er., 4o. Conso Agricola Ganadero y Ejido
de Los E.U.M. 
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North Pacific and 10,750 pesos in the rest uf the country. For ojido 

workers thu values were 11,703 pesos and 6,008 pesos respectively. 

If these figures are examined 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 3.4 purcent 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 it would still take generations for the rest of the country to catch 

up ith 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 to 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 capi tal 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 4-17 reflects the existence of larger irrigated farm units 

in the North Pacific. The area irrigated per user is 16.9 hectares in 

the North Pacific, almost four times more than the 4.3 hectares irrigated 

per user in the remainder of the country. 
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TABLE 4-17
 

WATER DISTRIBUTED PER USER AND
 
AREA IRRIGATED PER USER, 1960
 

Remainder of 
North Pacific Mexico 

Number of users 4l,O6 216,902 

Area irrigated (Has.) 693,483 923,116 

Volume distributed (M3 ) 7,985,038 10,613,273 

Area irrigated per user 16.9 4.3 

Volume distributed per user 194.5 48.9 

Source: Same as Table 4-1. 

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 combination. 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 implicabion is correct will 

rely upon the information given in Table 4-18. This table nwasures 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 agricultural, livestock, and forest produc

tion minus all cash outlays, excluding day-wages and the administrative 
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TABLE 4-18
 

DISTRIBUTION OF NET AGRICULTURAL VALUE PROLUCT
 
(1954 Pesos)
 

19ho 1950 19o 

Net Agricultural
 
value product (x 1 0 0 0 )a 
 1 
North Pacific 864.80 8b 1,165,8 1883,697
 
Remainder of Mexico 7,237,121 8,016,802 11,,404,458 

Average net value
 
product 2cr producer

North Pacific 8,130 9,974 14,17
 
Remainder of Mexico 3,100 3,051 4,168 

Average net value product
 
per person employed
 
North Pacific 4,833 4,204 5,139
 
Remainder of Mexico 2,159 1,828 
 2,257
 

alncludes 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 4-1. 

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 14,017 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 1940. Perhaps this is due to 

greater levels of investment in this region. 

Table 4-19 combines the information concerning the irrigated area 

per person employed, the value of irrigation facilities per person employed, 



119 

TABLE 4-19
 

IRRIGATED AREA PER PERSON EMPLOYED, VALUE OF IRRIOATION
FACILITIES PER PERSON EMPLOYED AND AVERAGE Ngr VALUE 

PRODUCT P11 PERSON EMPLOYED 
(1954 Pesos) 

19bo 195o 1960 

Irrigated aroa pei 
person enzpl 21 (has.)
North Pacific 
Remainder of Mexico 

2.3 
0.4 

2.4 
0.4 

3.0 
0.5 

Value of irrigation 
facilitias peryerson 

oed ( os)
North Pacific 
Remainder of Mexico 

372 
109 

581 
127 

884 
212 

Average net value roduct 
per person eir loyed
North Pacific 
Remainder of Mexico 

4,833 
2,159 

4,204 
1,828 

5,139 
2,257 

Source: Same as Table 4-1. 

and the average net value product per person employed. It shows that
 

these figures are increasing together, but does not imply any direct re

lationshipa, even though they are certainly related indirectly in ways 

that have already been discussed. Ovar the twenty year period from 1940 

to 1960, irrigated area per person employed increased thirty percent in 

the North Pacific and twenty-five percent in the rest of Mexico. Value 

of irrigation facilities per person employed increased 138 percent in the 

North Pacific and about 4.5 percent for the rest of the country. The 

average net value product per person employed did not increase to a sig

nificant extent in either area. Nor was there any clear cut unexplained 

residual increase on the basis of increase in value or irrigation
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facilities per person, or irrigated area per person employedv. These
 

results make it hard to evaluate the agnitudo of irrigation inveuLmTnen
 

on the basis of this data. In summary, I have shown that the overage net 

value product per producer and worker is significantly larger in the North
 

Pacific than in the remainder of Mexico. 

Cotton, wheab, 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 between regions and gives an 

indication of what proportion of the area harvested in cropsthe was on
 

irrigated land. 
 Cotton and whuat were raised 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. Tomatoes were har

vested almost entirely 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 eight 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 some of the modernization has
 

been induced by irrigation, in order that the farmers might be able to
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TABLE 4-20
 

YIELDS OF COTTON, WHATV, TOMATOES, AND MAIZE
 
(kg. pur ha.) 

19410 1950 1960 

Cotton
 
Percent of area harvested 

on irri atod land 
North Pacific ........ 84 
Remainder of Mlexico ---- 80 

Yields
 
North Pacific 924 930 li549
 
Remainder of Mexico 775 966 1,267
 

Wheat
 
Percent of area harvested 

on irrigated land 
North Pacific ---- 85 84 
Remainder of Mexico ---- 74 58 

Yields 
North Pacific l,J21 1,210 1618 
Remainder of I.oxico 688 857 1,168 

Tomatoes
 
Percent of area harvostad 

on irrigated land 
North Pacific ---- 92 
Remainder of Mexico ---- 41 

Yields
 
North Pacific 2,174 6,775 6,779

Remainder of Mexico 3,606 4,677 4,688 

Naize (comun Solo) 
Percent of area harvusted 

on irriated land 
North Pacific ---- 17 
Remainder of Mexico ....---- 8 

Yields
 
North Pacific .-.. 1,O4L 1,209 
Remainder of Mexico .... 780 023 

Source: Same as Table 4-1. 
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ully utilize the irrigated lands and to afford the coats of irrigating.
 

This brings me back to the discussion in Chapter One about social over

head capital vursus diractly productive activities as alternative invest

ment strategles. It appears that in the case of tho North Pacific, SOc 

in thL form of irrigation investment has indued actd to induce further 

private investments toward tho end of modernizing agriculturu. 

Differeuntcs in Productivity fjo23dual 

The growth of prouctivity can be doscribed as that growth in 

output which is unexplained by the growth of land, labor and capital 

inputs. Strictly economic criteria woul1 dicthate that p ublic investment 

should be channeled into tho.seo areas wheru the growth In productivity is 

likely to ba the greatust. Table 4-21 hiowsj that from 1929 to 1959 in 

the North Pacific the amount of growth uiaixplainud by Inputs was the 

smallest of all the other regions, tt 0.2 prcentiL. In the years 1929 

to 1949, the North Pacific experienced a nogativo productivity residual, 

particularly from 1939 to 1949, when the residual ranged from -3.2 to 

-3.5 percent depending upon whetir the labor sharea of value added wore 

ostimatud to be sixty, fifty, or forty percrnt respectively. llowever, 

from 1949 to 1959, the productivity residual in tao Ilorth Pacific ranged 

from 5.8 to 6.1 percent, by far the highest of any region in thU nation. 6 

This was a period of heavy irrigation inveustment. It is still necessary 

to raise the queation concerning the Justification of such heavy irriga

tion investment in the North Pacific. The growth of output unexplained 

by inputs is thu highest in the labor-intenslvu South Pacific region at 

2.8 percent from 1929 to 1959. Would equally heavy irrigatlon investments 

6 Clark W. Reynolds, The Mexican Econoiny: Twntioth-Contury Structure 
and arowth (Now Haven and London: Yale Univrsity Press 9i')-pop. 2 
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TABLE 4-21 

THE GROWTH OF MEXICAN CROP PRODUCTION, INPUTS, 
AND PRODUCTIVITY, 1929-59 

(Compound annual growth rates) 

-'Gr6owtEi "Unexpiained' 
Growth of Growth of by InputE of Labor, Land, 
Output Inputs and Capital (1 minus 2) 

North 5.o 4.2 0.8
 
Gulf 4.5 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 Econoqy: Twentieth-Cntury 
Structure and Growth (New Haven and London: Yale University-Press, 1970), 
p.12h. 

in the South Pacific or some other region have produced even larger un

explained productivity residuals?
 

Donald K. Freebairn ctates that there is no reason to assune 

that the historical distribution of resources was an optimal one. lie is 

very specific in stating that irrigation invustrnents hava- been concen

trated in the peripheral 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 research activities 

have boon concentrated on a limited nwnbur of crops, and particularly for 

production on irrigatd acreages. FortLlizur applicaLion has bcun mainly 

for cotton, wheaL, aid sug:ar cane. Th.se crops aro grown on corunurclal 

farms. Us, afoffertilizers) has bon further concenLrated in irrigation 

districts. IHu Cor:liudC5 that public policy has ;i.-t-vud to develop a new 

and commuercial agrJcultural sector in unsettlud roilons. Attempts to 

modernize and reform traditional agriculturu have been very few. 7 

7Donald K. Fruobalrn, "Thu lDichotomy of Pro:jperlty and P1ovorty in 
Mexican Agriculture", Land Iconomlcs, XIV (Fubruary, 1969), 31-42. 
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The great increase in productivity from 1949 to 1949 may represent
 

the fact tha the returns on irrigation investment 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 u 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 increases for fertilizer and new seed varieties 

on irrigated lands. Some good alLernative invwsmcnts to irrigation might 

be roads, communications, and education. Thuse s5em to have played a 

large part in the greater agricultural productivity increases experienced 

in other, more labor-intensive regions in Mexico. 5 

In conclusion, if potential increases in productivity and short 

gestation periods were to be the primary criterion for public invstmunt 

in agriculture, the level of investment in irrigation in the North Pacific 

was probably too high. This once again suggests the operation of other 

possible goals or criteria, and these will be mentioned in the "Conclusion". 

8Reynolds, Tho Noxican Econny, pp. 126-128. 



CONCLUSION
 

The central theme of this thesis has boon to examine public in

vestment policies in the context of the Mexican o.kporience. In Chapter 

Two I pointed out the fact that Moxico's record of economic development 

has been imprussivw enough to gain world wide attention. In this second 

chapter I exp]aired some of the ways in which the expanding agicultural 

sector has contributed to the overalL development of the Mexican economy. 

The success of the agricultural sector has depended heavily upon the fact 

that it received much govrninnta] attention. The first very important 

step was, of course, the land reform which began after the T1volution. 

Government participation (Lid riot stop here, hut also involved the pro

vision of credit, price supports, investments in transportation, and 

finally, irrigation itivcstinunts whicl accotirit,A for the ii'jority of pub

lic funds inivested in agriculturu. Hlaving; ;tdLishxd the, importance of 

agriculture, I invostigatud suveral at,po'cts of the governm-nt's role in 

irrigation, since direct public Inwvoetrin2t in irrigition was so important. 

Tho iia LUro of lui; m,,xicm n pojj i,ic:i( iy:.t,(In I:s :uch a:; to give 

each prosidont, yre csviprooin.Au cozitlrot policioiu of Id s admnLn. e ovolrl 

±iatratlun . lut. he I:n a[tso ru:;triAutd by thei paat plj, it.s and covmmi tmunts 

of other |ru:Ad, it,s. ince the (evolutLon, protidlintial policy has evolved 

from gruatei' a(id nlstrativ, umpl a:iin to ;ocial utimphais, ticonoutlc ,zrr)hasiJ, 

and finally to an nLtupqt at gruater balance between the throe whdch waa 

http:csviprooin.Au
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not entirely successful. The SRI! has evolved with the tasks or planning 

and promoting the construction and maintaining the works. 

Chapter Four has suggested that public investment policies con

coerning irrigated agriculture in the North Pacific have helped spur the 

formation of a capital intensive, commercial agriculcural sector in that 

region. Th03e commrcial farms are large by present Mexican standards, 

in many cases exceeding the legal size limits. So far the Mexican govern

ment has accepted these conditions. In order to make this form of irri

gated agriculture profitable, it may indeed be necessary to allow for
 

mechanization and large farm unit size in order to spread the costs as
 

mentioned earlier.
 

I will now examine the Mexican irrigation investment policy in the 

North Pacific using some of the investment criteria discussed Ln Chapter 

One. The purpose will be to see 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 series of investmants need to be made. In Mexico, investment
 

in irrigation has helped create a modern commercial agricultural sector
 

alongside a traditional, non-mechanized agriculture characterized by 

minifundios. But the rest of the series of investments called for by the 

balanced growth theory wore not made. Irrigation dlovjlopment in the North 

Pacific seems to bettor fit the criteria for unbalanced growth theory.
 

Irrigation investment helped the agricultural sector to take advantage of
 

unexploited markets such as the export market. These unexploited markets 

would not exist according to the balanced growth thesis, which assumes
 

that market demand must be created as part of the investment policy. 



127
 

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 "permissive" 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 agriculture.
 

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 believe that any method resembling a
 

benefit-cost analysis was used. The earlier discussion in Chapter One
 

suggested that benefit-cost analysis might be useful in choosing between 

alternative irrigation projects, but not between irrigation anid 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 between projects 
would be similar to Chenery's proposal to consider the difference between
 
value added and costs, but also including in the equation some other
 
desirable goal such as the balance of payments, regional balances of in
come., or length of time for investment yields. The problem is that such
 
economic criteria 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 ta-ying 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 typo of criteria would not automatically 

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 developed 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 use 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 greatest emphasis makes the plan 
unfeasible, however. 
These 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 more 
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 avenue for
 

further study. The social poverty index shows 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 vare probably not the criteria used in choosing the North
 

Pacific as a site for major public investm3nt. 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 World 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 earnings 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 northern
 

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
 

were not large in number given the government's goal of developing a
 

viable agricultural sector. Agricultural lands 
constitute a small per

centage of Mexico's total land 
area. Where the land is suitable for 

agriculture, water is a major constraint. 
There is in many cases either
 

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
 

geographical location of the projects, their physical scale, or both. 

Altering the geographical location to poorer, more highly populated re

gions 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 exton
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Evidence prosented in this thesis indicates that increases in 

productivity per dollar invested might have been greater in this alterna

tive agricultural investment plan. A capital-intensive 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 assume 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. There 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 past policies, the future in Mexico may call for an end to
 

large scale irrigation projects in favor of more investments 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. First, 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. 
In
 

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 how much can be done to increase productivity 
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on tho very small plots? Finally, using economic critoria such as those 

which I have discussed, what would the best invesLment policies be in, 

the future?
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