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BACKGROUMD INPORMATION ON THE PROTAAL PROJECT

The Cooperative Research Project on Agricultural Technmology in Latin
America (PROTAAL) aims to develop a series of research efforts dealing with
the nature of the agricultural technological change process in the region.
This work is being carried out with the cooperation of the Inter-American
Institute of Agricultural Sciences (IICA), which acts as the executor ageacy,
the Ford Foundation, the United Nations Development Program (UNDP), and the
International Development Research Centre (IDRC) of Canada.

The Project provides an integrated analysis of the process; that is, it
views the process of generation and transfer of technology as a phemomenon
endogenous to the society in which it develops. This analysis aims to provide
information that will improve the understanding of the techmological problem,
and consequently, the definition of policies, organizational models and actions
that will comtribute to technological progress and the developmeat of the agri-
cultural sector.

Project activities began on January 1, 1977, and organizationally, they
developed for the most part with the participation of official and private
research teams in a number of countries on the comtinent.

Within the cams general framework, the PROTAAL Project has alse conducted
a special reeearch project entitled: National Agricultural Research Systems
in Latin America. A comparative analysis of human resources in selected
comntries, It received funding from the Rockefeller Foundation and IICA,

Pimally, in May 1980, a second phase of the Project (PROTAAL II B: "Tech-
nical Change in the Small Farm Sector") began with special funding from the
GCovermment of Holland. It aims to intensify the analysis of the techmological
process in the campesino farm sector. Case Studies for this mew phase are
expected to take place in Brazil, Peru, Ecuador, Colombia and Coeta Rica, aad
provide information that will facilitate better management of the techmological
variable in rural development programs and projects.

In order to disseminate the research findings, aad to generally improve
the exchange of information, the Project publishes the fellowing three types
of papers and momographs:

a. Papers on methodologies and on empirical research findings resulting
from central Project activities.

b. Papers dealing with activities related to the Project.

c. Papers written by Project staff, and evemtuwally by other authors
involved in Project activities, which prove useful to the development
of the Project.

Inasmuch as the papers are not usually published in final form, critical
cemmsutaries are welcome.
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MECHANIZATION IN CALIFORNIA AGRICULTURE: THE CASE OF CANNING TOMATOES

by

Alain de Janvry, Phillip LeVeen, and David Runsten

PART I

THE PURPOSE OF THIS STUDY

The social tensions associated with rapid mechaniszsation of vegetable and
fruit production have recently been dramatized by two umprecedented events. A
political association of small farm owners snd farmwvorkers, the Californis
Agrarian Action Project, filed a lav suit against the University of Califormia
charging it with conducting research that principally benefits large growers
and agribusiness corporations and displaces both small producers snd
farmvorkers (Knickerbocker, 1979). Specifically, this action group demounced
the existence of close economic ties between the university and agribusimess
corporations as well as the university research funding policy whereby small
agribusiness grants can divert large sums of public research money toward the
interests of the large corporations. More recently, the United States
S8ecretary of Agriculture abruptly cancelled all federal research fuads
sepportiang work on the development of labor saving technological innovations in
Cslifornia. This decision created the threat that state funds, which represemt
the bulk of research funding, could also be curtailed for the same reason.

These developments omly illustrate the fact that mechanisation in



PAGE 2

Celifornia agriculture has become an active political issue. For many years,
Califormia agriculture has relied upon asbundant supplies of cheap foreign
labor, coming mainly from Mexico. As the rural labor market was maintained
segmented from the rest of the economy, this allowed the mechanization of these
specialty crops to be postponed. In 1964, wvhen the entry of Mexican
agricultural labor became severely limited by newv immigration laws, a strong
inducement was given to iantroduce mechanical harvestiang techniques.
Technological change thus became the focus of attention of growers, processors,
snd fivancial interests in defending the profitability of sgriculture inmstead
of lobbying for favorable labor and ecomomic policies.

Por example, in the interval of just a fev years, the harvestimg of
canniag tematoes, one of the main specialty, labor-inteasive crops in
California, wvas fully mechanized, leading to the massive displacement of
vorkers, to qualitative changes in the labor process, and to rapid
concentration of production. The technology for mechanical harvesting had been
developed by the University of California over a period of more than twenmty
years through a combination of mechanical engineering and horticultural
research in order to develop joiatly both the machine and the tomato plant
necessary to its effective operation. A few years after the harvestiang of
tomatoes had been fully mechanized, and as the unioniszation of farmworkers was
again exerting upwvard pressures on vages, nev innovations were iantroduced to
sort tomatoes electronically in the field, further reducing labor needs,
ehanging the nature of the labor process, and fomenting greater economies of
sise.

The history of the innovation and diffusion of technological change in

tomsato production in California is strongly conditioned by three factors that
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wve will use as explanatory categories throughout this study:

(i) Technological change in agriculture is part of a broader process of
UNEQUAL DEVELOPMENT among regions, activities, stages of production withia
activities, and farms;

(ii) The STRUCTURE of the labor market and SOCIAL CONFLICTS over the
coatrol of the labor process are key determinants of the pattern of
msechanization;

(iii) Economic forces external to the farn deriving from the direct and
commercial, financial, and bureaucratic-political interests determine, at least
in part, the direction and timing of technological change in agriculture.

In the followving report, we first outline the model of techmological
change used to analyze mechanization of tomato production in Califormia. This
model uses the categories of political economy in the particular elements of
the theory of the state. We then provide the historical background of social
relations and productive forces in Califorania, emphasizing the coastant
dialectic between the labor process, labor markets, mechanization, and the role
of the state. TFinally, we give & detailed description of the process of
inducement, innnovafion, diffusion, and impact of mechanical tomato harvesting.
We conclude with a number of propositions, which derive from empirical
observations, that serve to earich the theory of the political economy of

technological change.

The Generation and Diffusion of Technological Change: Weakness of Conveational
Theory

In the literature of neoclassical economics, there exist two dominant

theories of techmological change in agriculture. Ome is the theory of imduced
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innovation developed by Hicks, Fellner, and Ahmad vhich Bayami and Ruttan have
applied to the case of agricultural technology (Hicks, 1964; Fellner, 1961;
Abmad, 1966; Hayami and Ruttan, 1971). It is fundamentally concerned with
explaining the BIAS of technological change; that is, of predictiag which
factor of production will be the object of ecomomizing technological change.
This process is seen to be market determinmed: relative factor scarcities are
reflected in relative factor prices. Relative factor prices set up profit
incentives that guide technological research towvard saving the expemsive
factor. In the Marshallian tradition, the active socisl agents are the
individual producers motivated by the quest for profits, while scieatists and
agribusiness entrepreneurs are seen as responsive to these demands. As Hayami
and Ruttan explain it, "farmers are induced, by shifts in relative prices, to
search for technical alternatives which save the increasingly scarce factors of
production. They press the public research institutions to develop the new
technology and, aiso. demand that agricultural firms supply modern technical
inputs which substitute for more scarce factors. Pe?ceptive scientists and
science administrators respond by making available newv technical possibilities
and nev inputs that enable farmers to profitably substitute the imcreasingly
abundant factors for the increasingly scarce factors, thereby guiding the
demand of farmers for unit cost reduction in a socially optimum direction
(Bayami and Ruttan, 1971, p. 57).

The second theory of technological change is that of the "“techmological
treadmill,” developed by Cochrane and Owen (Cochranme, 1958; Owen, 1966). It
concentrates on explaining the RATE of technological change which is also
determined by market mechanisms: profit seeking producers adopt new

ianovations and capture short-run Schumpeterian profits. But, as the
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innovation diffuses more extenmsively, production increases and prices fall,
eliminating differential rents until nev innovations again set off amother
round of the treadmill process. If product prices are not affected by changes
in supply, either because the country exports to the world market or because of
price support programs, the technological treadmill operates through risiag
land prices ino?ead of falling product prices. As in the theory of induced
inaovation, the active social agents are profit seeking entrepreneurs aad
responsive scientists wvith market mechaniams forcing both surplus creation via
technological change and surplus extraction via fallimng product prices or
rising land prices.

The main problams with these two theories is that, like all neoclassical
economics, they reduce social processes to market and individual phenomena,
they fail to identify the role of social classes in influencing the inmovation
and diffusion of technology and consequently, they cannot explain the bshavior
of imstitutions aﬂd of the state even when these are essential determinants of
technological change in agriculture. The visible phenomena — market prices
and individual responses to their changes -- gre taken as explanatory
categories vhen the essence of these phenomena, namely the social proceses that
underlie them, ramain unexplained.

8ince technology is a social product sand siance the growth and income
effects of technolgy are determined mot just by the nature of technology but by
the social relations where it diffuses, it is essential to go beyond the market
theories of technological change. To do this, we must relocate techmology
vithin the dialectic between productive forces and social relations, between
objective and iubjective forces, and between infra and super-structure. this

requires developing a theory of technological change within the comtext of
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political economy.

Towards an Alternative Conception of Induced Innovation

For purposes of presentation, we will distinguish smong three stages in
the process of technological (and institutional) change in agriculture. PFirst,
the IRDUCEMENT of technological imnovations determines a latent (potential)
domand for innovations. For a given state of scientific knowledge at ome point
in time, there exists a latent supply of imnmovations. For a given social claes
snd ecomomic structure, this latent supply tramslates into a matrix of expected
payoffs and losses that each class or fraction of class expects to derive from
each alternative latent innovation. There are consequently three important
levels of analysis in this first stage: (1) the social class structure; (2)
the economic structure; and (3) the matrix of expected payoffs.

Second, the INNOVATION process itself translates a latent demand for
innovations is trinclated into an active supply of innovations. This occurs
via the response of both the private and public sectors to these demands. 1Ia
the case of the_public sector, it requires an analysis of the iastitutions and
mechanisms of the state in dealing with its functions of sccumulatioa aad
legitimation and of the degree of automomy of the state relative to particular
class demaands. The allocation of public expenditures to specific research
lines determines an effective demand for innovations to which the public
imnovation-producing imstitutions can respond. The outcome is an actual supply
of imnovatioms.

The third and final step consists of the DIFFUSION of techmologies which
leads to changes in both productive forces and social relations. It is those

changes that determine the vector of actual payoffs for each social group. The
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payoffs are conditioned by the nature of technlogy and by the social and
economic structure through which it diffuses. The concretization of these
payoffs in turn, creates nev expected payoffs from the perceived supply of
other technological inmmovatioms.

The key questions of ianterest to us here sre the social processes whereby
technological change occurs and, in particular:

(i) the specific and interrelated roles of the public and private sectors
in generating mew technology;

(ii) the degree of autonomy of the state in handling technological policy
and in particular,

--the role of the research institutions (research administrators and
scienmtists) in establishing priorities;

-=-the role of the legislative and executive branches of goverament
(budget appropriations, vetoes and priorities);

--the role 6f corporatist organizations (marketing boards), private
lobbies, and monopolies in influemcing public research.

(iii) the role of specific economic and political crises in modifying the
relative autonomy of the state and the purpose and mesns of public intervention

ia the realm of techmology.
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PART 11

THE POLITICAL ECONOMIC CONTEXT:
CALIFORNIA AGRICULTURE'S UNIQUE DEVELOPMENT AND THE CHOICE OF TECHNOLOGY

This section of the study presents an historical analysis of the
evolution of California's unique agricultural system. Our purpose is to
uncover the social processes, the political relationships, and the interaction
of these yith the changing econmomic structure to provide some imsight into the
dynamic forces that have shaped the agricultural system and the choice of
technology. This historical perspective helps to provide an understanding of
the role of social class as it operates directly in the private sector and
indirectly through the public sector on the material base of the sgricultural
system. What becomes sbundantly clear is that control over the supply of labor
and the labﬁr process is the crucial determinant of the forces shaping
sgricultural development in California. The supply of labor is not exogenously
determined by random market forces, but rather is carefully manipulated dy a
combination of private and pudblic actions. Only when agricultursal interests
were no longer able to exercise the degree of control over labor that was
needed to maintain profitable production did it turn to the alternmative of
mechanization. Thus, the choice of technology is seen to be the result of a

complex interaction of social, political, as well as economic factors.

The Unique Structure of California's Agriculture
California agriculture is unique in three ways. First, its land tenure

is dominated by large holdings, and therefore production units are generally
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larger than the farms elsevhere in the nation. Second, output per acre,
measured in the dollar value of the crops, is greater than elsevhere. This
oves to the productivity of land, in combination with the favorable climate for
high value fruit and vegetable crops and availability of wvater for irrigatiom.
Thus, California farms are not only larger, on average, in terms of acreage,
but also in terms of the value of output. Third, California farms rely upon
hired labor, rather than upon family labor for most of the work in the fields.
Family labor has been used chiefly in management. Taken together, these three
characteristics describe an agricultural system that can be termed “industrial®
in that the farms resemble factories. Under this type of organiszation,
owvnership, management, and labor are clearly separated and wvell-defined
activities, each performed by a different group. Perbhaps nowhere else in the
capitalist world does such a system of agriculture exist. The question is, why
does California have such a unique system? That is the subject of the rest of
this section.

These characteristics that make California unique are not of recent
origin. Although our statistics on farms and farm size are rather sketchy when
we look back more than 30 years, as the following two tables indicate, the
basic patterns described above were observable in the earliest of our data.
For example, Table II.] shows that as early as 1900, California land was
concentrated in very large holdings. Over 50 percent of the cropland was
located on holdings of 1000 acres or more in 1900. In sharp contrast, lowa, a
femily farm state in the Midwest, had only omne percent of its croplanmnd in
similarly sized holdings.

Likevise, the concentration of production on the largest farms was -uéh

more pronounced in California than in the rest of the nation. In 1939, for
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example, 52 percent of the total farm sales were produced on the 7 percent of
California farms that ranked in the highest economic size class. In Iowa, omly
16 percent of sales were located on similarly sized farms, and these farms
nﬁounted to only 2 percent of all farms.

The importance of hired labor is also evident in the earliest of our
data. 1In 1920, California farmers paid roughly ten times as much, per acre,
for hired labor as did Iowa farmers. Table II.2 shows this relaticnship from a
slightly different perspective. In this table we have divided total cropland
by the mumber of workers, both hired and family. As can be seen, California
uses muck more labor, relative to land, than is typical of the rest of the
nation. It can also be seen that while the land/labor ratio is increasing in
California at about the same rate as elsevhere, today Californis agriculture is
still much more labor-intemsive.

However, the overall trends mask important differences in the components
of the labor force. PFor instance, in California, over the past 40 years, we
find a much more rapid displacement of family workers than in Iowa or the rest
of the nation. Thus, while California employed more family workers per acre
thar Iowa in 1935, today it employs far fewver family workers per acre.

this tendency toward fewer workers is reversed vhen wve look at the hired
sector of the labor force, for here we find a dramatic reversal in Califormia.
Over the past thirty years, lowa has generally maintained a land/hired labor
ratio roughly ten times as great as that of Califormia. But what is even more
remarkable, in the face of all of the mechanical, labor-saving technology that
has come into use over the period, the land/hired labor ratio has actually been
lowvered in California. What this implies is that agriculture has become more

hired-labor intensive in California over time, because of the increasing
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TABLE I1.2

Cropland Per Farm Worker by Acres:
lowa, California, and United States, 1935 to 1978

arm workers by category 1935 11950 11960 1970 11978
acres per farm worker; (percent change)
A1l Workers
Jowa 61 67 72 97 95
percent change (10) (7) (35) (-2)
California 23 23 26 37
percent change (9) (4) (28) (16)
United States 29 . 50 56 74 _ 92
percent change (38) (25) (48) (28)
Family Workers i
Towa 70 ¢ 76 83 111 115
percent change (9) (9) (34) (4)
California 39 - 61 67 121 152
percent change (31) - (31) (81) (26)
United States 33 : 49 69 100 135
Hired Workers :
lowa a65 560 555 752 I's20
percent change (20) (-1) (36) (-36)
California 54 49 42 44 50
percent change (-10) (-14) ! (5) (14)
United States 225 215 186 286 287 |
percent change (-4) (-13) ¢ (54) ! (0) ;

Source: U.S. Department of Agriculture, Agricultural Statistics, 1936, 1952, 1962,

1972, and 1979.
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cultivation of crops requiring seasonal workers and also because of the
substitution of hired for family workers. This latter tendency indicates a
basic shift in the underlying structure of owvnership and organization of
C;Iifornia agriculture, as it moves towvards increasing industrialization.
Similar tendencies may be present elsevhere in the U.S. but they are not
nearly as strong, especially in the family farm state of lowa, wvhere technology
appears to have more or less equal impacts on both hired and family labor.

These unique charascteristics of Caslifornias agriculture require
explanation, for if we arérto understand the forces underlying the present
mechanization of its production, we must first understand how it came to depend
upon large-scale production and hired workers. The usual arguments of
agricultural economists that farms h;ve ;roﬁn larger to meet the requirements
of large-scale technology appears to be reversed in California where farms were
large long before modern mechanical technmology appeared. To find the answer to
vhy this unique pittern developed, we first look at the land tenure patterns
that emerged as California became a state.

Esrly Land Tenure:

The patterns of land temure of the present derive directly from the
earliest patterns of landownership, dating from the time California was
partitioned from Mexico and became part of the United States. The United
States honored claims on California land made during Mexican rule. Almost 14
million acres vere originally contained in 813 different land grant clsims; of
this acreage, about 8.9 million acres (14 percent of the State's total land
area) eventually were confirmed in land grants, many of which consisted of
several thousand acres. Moreover, these "Spanish" land grants embraced the

sites of all the major cities of today and most of the desirable srable land in
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the .coastal and inland valleys. Naturally, this land became the object of
considerable interest by land speculators, and so even wvhen they were initially
owned by Mexican nationals, within a very few years, American entrepreneurs had
purchased most of the promising grants; and thus the first of the major land
empires were established (Gates, 1975, p. 159-160).

In addition to the Spanish Land Grants, there were other means by which
individuals could obtain large holdings st low cost. Califérnia, on becoming a
state, was entitled to receive & portion of the public domain in grants so as
to finance its schools and other internal improvements. All told, the State
received about 8.8 million acres from the Federal Government for these purposes
(Gates, 1975, pp. 161-172). Limits were i;pooed on hov this land could bdbe
distributed; no individual vas supposed to buy more than a certain maximum
acreage, generally this limit was 320 acres for most of the land, and 640 acres
for some of the swamp land. Bowever, these limits wvere not enforced, and with
legislators frequently being the beneficiaries, very large acreages were
assembled through fraud and corrupt practices. When such practices wvere
challenged in the courts, they were condoned by judges who were strongly
influenced by the legislature (see McWilliams, 1971; pp. 11-21).

The Federal Government also conferred large land grants directly to
individuals. PFor example, the railroads wvere given almost 20 million acres of
California land in grants, on the agreement that they would sell the land to
settlers at $2.50 per acre and use this money to finance the expansion of the
transportation system. Although much of this land was eventually sold (at much
higher prices) the railroads retained large tracts of land. A 1919 survey
shoved that Southern Pacific Railroad owned 2.5 million acres in Southernm

California alone and was the largest landowner in the state (McWilliams, 1971,
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p. 23).

The railroads were also successful in obtaining land given to the State
that vas supposed to go to settlers. By 1860, for instance, over 1.4 million
a;reo of California's land grants were owned by railorads. In addition to the
railroad land grants, the Federal Government also sold over 11 million acres of
land to the public under the Homestead Act, which was intended to promote
small-scale agriculture of 160-acre farms; hovever, very little of this 11
million acres found its way into such small holdings.

The results of these pudblic as well as private land sales was & rapid
monopolization of land. An 1871 survey showed that the 516 largest landowners
owned 8.6 million acres (an avérage of 16,600 acres per holding) of the most
fertile land in California. (McWillisms, 1971; pp. 20-22).

Some of the individual holdings were truly amazing. Miller and Lux
jointly smassed almost 700,000 acres in California, and through their comtrol
over wvater right;, they virtually owvned still larger tracts. This firm
employed 700 hired hands and their livestock herds were estimated at 50,000 to
100,000 cattle, 80,000 sheep, 8,000 horses, and 5,000 hogs in the 1880's. The
annual income of the firm was in excess of $§1.5 million. (Gates; 1975, pp.
172-173). Miller boasted that he could travel the length of California and
never need spend s night off of his property. This example is but one of many;
most of the State's prominent and politically powerful families initially
achieved power and wealth from the process of sccumulating large landholdings.
Many of these holdings remain intact to this day, though the ownership may have

since passed on to different corporatioms or individuals.

Evolution of Large-Scale Farming
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Such land speculation and concentration of landownership through the
manipulation of publiic land distribution policies was not unique to
California, although it was certainly much more extreme than elsewhere. Thus
vhile the predominant pattern of land distribution in the Midwest was in family
sized parcels of 40, 80, and 160 acres, there were instances of large scale
landholdings in many other states. What was unique about California was that
the land speculators did not subdivide their holdings and sell them to settlers
at high profit, as did their Midwestern counterparts (see Gates, 1975, p.
177). 1Instead, the large tracts of land vere retained and farmed in very large
units, right from the very beginning. This pattern contrasted sharply with
that of the rest of the nation, where experiments with large farms, using hired
rather than family labor, quickly gave way to family farming. In California,
the large farms vere dependent on hired workers to a much greater extent than
on family labor; this dependence on hired workers marked the single most
important difference between Cslifornia and the rest of the mation, excepting
the South which retained its heritage of slavery and plantations in the form qf'
a system of share-cropping.

The question is, why was the land retained in these large tracts and not
distributed to family farmers, as in the Midwest? Certainly there wvas a demand
for the land by settlers who migrated to California from the East. BHowever,
vhen they arrived in the State, they had great difficulty in finding affordable
land to buy and settle. Indeed, struggles over the land by squatters and
others who thought they owned the land were very common.

In one well publicized incident, Southern Pacific Railroad, after
inviting settlers to begin farming and improving the land, evicted several

thousand squatters who had expected to purchase the land. These evictions were
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challenged and upheld in the courts, and the efforts to evict the settlers led
to a violent confrontation known as the Mussel Slough Affair (see Norris,
1901). So the lack of small-scale settlement was not related to insufficient
déﬁand.

The answer to this important question of why the land was farmed in large
units is that land in California could be more profitably farmed in large
tracts (even before the advent of the labor-intensive, specialty fruit and
vegetable crops) than it could in smaller, family-sized units. The reason a
profit differential arose vas bired labor could be employed at very low wages,
and for only the periods of the year when needed. In general, these hired
vorkers accepted lower wages and poorer working conditions than even family
settlers wvere willing to accept (after ail, the family could not unemploy
itself after the season). As a result, owners of the large tracts vere able to
earn gfeater profits from farming the land or from sellimg it to others who
would so farm it éathgr than from selling the land to settlers. That is, the
land's value came to reflect the relatively higher income potential created by
cheap labor, and hence family-oriented settlers, intending to duplicate the
Midvestern pattern of farming, were unable to afford'the land (see Fuller,
1940). So if family settlers wanted to gain a foothold in California, they had
little choice but to purchase as much land as possible and use hired workers
for the non-management labor tasks of the pperation. Those that did not adopt
this pattern earned very low incomes and faced considerable imcentives to sell
their land.

The next obvious question is, why did the pattern of hired, cheap labor
develop in California and not elsewhere in the nation? The snswer to this is

that at the critical point in California's development, large numbers of
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immigrant workers were coincidentally available for hire at very lov vages and
wvere wvilling to accept long periods of unemployment. Once this pattern was
-eytcblished. and landowners had a substantial stake in the continuation of the
system, they were able to use their wealth to influence both the California and
Federal governments to sustain this supply of workers. Because this is an
important part of the analysis of the evolution of California's unique agrarian
structure, we will discuss these state policies in more detail in the following

pages.

A Brief Bistory of Hired Labor in California:

The first large farms utilized the native Indian groups which inhabited
California at'the time of its entry into the United States. Later, in the
immediste aftermath of the gold rush period of the 1850's, hobos and others who
had come to California from the East in unsuccessful efforts to find gold were
forced into the fields in order to earn their food, at least until they could
find better jobs in the growing urban areas or could save enough to return to
their homes.

Without doubt, though, it was the influx of Chinese workers in the late
1860's that established the pattern of large-scale agriculture on a permanent
besis. The Chinese were imported to the State to do the very dangerous and
difficult work of building the first transcontinental railroad through the
Sierra mountain range; they were also used in the mining of gold and silver.
With the completion of the railroad and the exhaustion of the mines, the
Chinese found themselves without jobs and had to look elsewhere. Anti-Chinese
oe;tinent vas & growing force in the cities, as the Chinese were looked upon by

vhite vorkers as a source of competiton for work. Therefore, they were forced
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into the fields. Their ability to survive on a very low sty;dard of living and
their capacity for hard work made the Chinese extremely dv¢sirable workers for
the owners of the large farms.

The availablity of large numbers of Chipe¢se vorkers also allowed
California to begin shifting its crop production avay from the less
labor-intensive grain crop to the much more profitable and labor-intensive
fruit crops. The extension of the rsilroads, linking the State with the
Eastern markets, together with the development of nev means of preserving fruit
further encouraged the change toward specislty crops.

The pattern that resulted from this coincidental convergence of large
landholding and availablity of cheap labor was one¢ that has remained to the
present day. Crops such as wheat were quicgly sechanized, and required little
labor, although they still comprised most of the cropland, Indeed, Califormia
generally led the rest of the nation in adopting modern labor-saving devices in
the grain crops. At this early time, "mechanized" sgriculture implied the use
of multi-share plows, horse-drawn reapers rather than hand reapers, and machine
threshing of the grain, (rather than having horses trod on the grain). Later,
California farmers pioneered the use of combines and tractors (Wik, 1975). The
seasonal workers wvere reserved for the higher valued specialty crops, whose
sharply peaked labor requirements could only be fulfilled by highly mobile
Chinese workers who moved from farm to farm, as the harvest required.

This convenient arrangement between landowners and casual wvorkers wvas
threatened with the passage of the Chinese Exclusion Act of 1882 (Jones, 1970,
p. 26). An alliance of urban labor groups snd small farmers was successful in
forcing legislation to prevent further immigration by people from China; the

hostility toward the Chinese further encouraged many to lesve the United States
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and return to Chiza. Thus, the pool of workers from which California farmers
could drav began to strink after the mid-1830's. Deep economic depression of
the 1890's helped them to sdapt to this situation, for during this period,
vhite workers uneble to find employmant in the cities were forced into the
fields. Child labor wes also used during this period. Moreover, the decade of
the 1890's was characterized by economic depression in Califormia's orchard
crops, which had over~-expanded and were faced with large losses; thus the
denand for labor was esomevhat lessened et a time of shrinking supply.

The prosperity of the large farms was renewed and strengthened late in
the 1890's by the introduction of sugar beets, & very labor-intensive and
profitable crop, and by the arrival of thousands of Japanese vorkers were wvere
recruited by California agricultuel interests to take the place of the Chinese.

Like their predecessors, the Japenese proved to be hard working and
villing to accept very low wages and seesonzl employment. Therefore the
Japanese wvere inmediately accepted end put to work. The eddition of sugar
beets had another important impact on the structure of California agriculture:
the crop brought about an integraticn of the farm and the industrialized
processing econo=ies, Sugir refiasries were locatad in rural areas, near the
fields. These large factories Tequired sxt=n3ive hishway netwvorks, vhiéh
provided incentives for other agriculturslls o-ieated industries to develop.
Sugar beet procducticn erccuvreged tre Cevelsyprent of nmev labor-intensive crops
that could utilize the lebor vhen it wes ret recuvired to produce sugar beets;
for example, strawberry h-rvest occurs &t & ¢iffcrent season, so prqduction of
stravberries increzased rapidly after the besinnicg of the 20th century
(McWilliams, 1971, p. 91). Thus, by the turn of the c2atury, "the farm tended

to become a factory and farmirg becams 2n induz“ry.....50me sixty or more crop
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industries had been establishec.," {¥&¥il!{i-me, 1971, p. 91)

The Japanese proved wuch less ezcily ccntrolled than the Chinese. They
brought with them their owt organization, and effectively used this to win wage
concessions (Light, 1972, p. 169). But whzt changed large landowner attitudes
even more was the ability of the Japerecse to set themselves up as farmers.
They brought with them the knovledge cf feruing uader very marginal conditioms,
and used this knowledge to buy or lecce undesirable and cheap agricultural
land, which vas then improved and profitably cultivated. In this way, the
Japanese not only ceased to be accessible 28 hired workers, but also became
competitors with fruit and vegetable producers. By 1918, for example, Japanese
farmers cultivated more than 25,000 acres of rice, & crop they introduced to
California (Poli, 1944, p. 9).

In response to the growing hoetility of the genmeral public to the
Japanese, the U,S. mnegotiated a "gentleman's agreement”™ with the Japanese
government to resérict further eccigretion to the U.S. (see Appendix). This
did not stop Japzarese immigration, bowvever, for it vas.possible to go to
Bawaii, Canada, or Mexico and thec gain =2atry to the U.,S. Not until the
passage of the Ixmizratice Act of 1924, w-i:b prchidited entry of any person of
Japanese origin, did this immigratioz come te a stop,

lmmigration mey have been slcwed dowu by another set of dis#ncentivel
that arose with the passage of the 4iicr Lard Acts of 1913 and 1919. This
Californis legislation wes intended tc¢ iuhitit Japsnese &accese to land and to
prevent their escepe from the egricvituis. lador pool. These scts may have
been marginally successful, but the Jejor:se found ways to purchase land
through their Americanm born childrem, ¢zd c-'ntinued to lease and rent land that

only they, with their knowledge of int:'n2ive agriculture, wanted. In any
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event, sfter the first decade of the 20th Century, the supply of Japanese
workers to Californis farmers was gradually diminished, leaving the farmers in
8 position of needing s new source of cheap labor.

It was the rapid expansion of the California sgricultural economy during
Vorld War I together with the diminishing number of Chinese and Japanese
vorkers that encouraged the last important groups of immigrant workers to the
fields of California. Young, single, and male Filipino workers were imported
in relatively large numbers and were used in asparagus and other stoop labor
production. But by far the most significant nev source of labor was from
Mexico. The use of this source of labor increassed rapidly during the very
prosperous war years, and expanded even more during the decade of the 1920's,
in response to the further intensification of asgriculture, as cotton (a very
labor intensive crop) was introduced and widely cultivated.

Until World War I, California farmers had been very reluctant to employ
Mexicans, because they believed the Mexicans to be lazy and unreliasbdle,
especially in comparison to the Chinese and Japanese workers. However, farmers
were villing to change their attitudes when they were faced with baving to find
their labor supplies in the traditional domestic labor markets, and so Mexican
labor quickly became the dominant portion of the unskilled field labor during
the 1920's and into the Depression years of the 1530'3.

With the Depression, came the last important episode of the evolution of
the unregulated agricultural labor market. A combination of drought, the
introduction of the tractor, and Nev Deal agricultural policies served to
destroy & substantial part of the South's sharecropper system of asgriculture,
and displaced thousands of farmers, many of wvhom were white. With the urban

labor markets incapsble of absorbing this labor, Californisa became the direct
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beneficiary as thousands migrated to its fields to pick cotton and fruit for
wages of 15 cents per bour (vages of 35 cents per hour had been common in the
late 1920's).

The influx of poor whites bhad the same impact as the influx of other
immigrant groups, vith some important differences. The whites brought their
families and anticipations of becoming part of the mainstream economy. They
were discriminated against by Californians, who regarded them as inferior; even
though the immigrants were white they were treated as other racial minorities.
Bowever, the plight of these white farmworkers was given national attemtion by
Nev Deal liberals, and specisl public policies were established; a variety of
farm labor regulations and housing policigo were implemented to reduce the
worst effects of the agricultural labor system, over the active opposition of
the agricultural interests.

The Second World War improved the employment opportunities for whites and
all other groups, leaving & labor shortage in the fields. At this point,
California began a nev era in its agricultural development which lasted tfa-
the wvar years to the mid-1960's. What characterized this nev period was the
development of a cheap lasbor market explicitly regulated by govermment policy.
In order to alleviate the supposed labor shortage of the war years, the United
States government entered into s formal asgreement with Mexico to supply
sufficient unskilled workers to meet the "needs" o0f the specialty-crop farmers
in California, Arisona, Texas, and elsevhere (Jones, 1970, p. 37). California
employed most of these emergency workers; for example, 90 percent of the
Mexicans brought to the United States in 1945 were employed in Californmia.

The emergency program vwas ended in 1947, to be replaced by a series of

annual agreements until the Korean War agsin provided an "emergency” situatisca
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that permitted California farmers to urge the enactment of a more permanent
relationship. These demands were met with the enactment of Public Lav 78,
papularly known as the Bracero Program, in 1951. Regulation of the field labor
markets had some dravbacks from the farmers' point of view, for Mexico insisted
on some safeguards for contract workers, including minimum standards for
housing, pay, and perhaps most important, the guarasntee of work. Under the
Bracero Program, workers were recruited for specific crops and specific jobs;
they could sot be included in a general pool of labor intended for the nlé of
any employer.

Nevertheless, in spite of these restrictions, California growers became
dependent on this program and strongly supported it. Contract workers provided
spproximately 30 percent of all seasonal labor in Californias during the 1950's
and 1960's; in some crops such as tomatoes, the entire sessonal labor force
consisted of Bracero workers.

For reasons that wve shall explore below, the Bracero Program became a
political liability for the Federal Government, and over the strenuous efforts
of Californis agricultural interests, the program was eliminated in 1964. The
elimination of this program ended the ers of the regulated labor market in
California's agriculture, and presented farmers with an important crilis.‘ 1f
cheap labor could not be imported from Mexico, where would the seasonal labdbor
force be found? If farmers had to compete with the urban labor markets, v;gcs
aad vorking conditions would have to improve, thus threatening farmer and
landowner incomes. Moreover, if the surplus supply of workers were to dry up,
uwaion organization, kept inm check by the combination of the surplus and the
vigorous efforts of the sgricultural interests (and their allies in local

goveroment), would become increasingly feasible.
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In short, with the termination of the Bracero Program in 1964, the
prospects for Cslifornia sgriculture seemed bleak. However, several aew
strategies wvere develéped that slloved the continued profitable expansion of
specialty-crop agriculture in the face of rising farmworker wages and improved
working conditions; we will examine these stratagies in more detail after first
summarizing the important implications of this brief history of Califormia's

agricultural labor history.

The Importance of Immigrant Labor to Californmia Agriculture

The logic of the relationship between labor and California's agrarian
structure has been developed in detail by such experts as Fuller (1940),
McWilliams (1971 and 1976) and Buroway (1976). In this section, we wish to
bighlight some of the implications of immigrant labor in Californmia.

The essential characteristic of this supply of labor is its willingneas
to accept lov wages, uncertsin and tcnpofnry work, substantial periods of
vaderemployment, and poor working conditions. Workers were aot ;naranfecd
employment, and vhen the work on one farm ended, it was up to the individual
wvorker to find another job. Without s virtual army of individuals looking for
such short-term employment, specialty crop production, which requires large
sumbers of wvorkers for short, seasonal activities such as the barvest, would
not have been able to expand. That is, the key to the successful development
of highly profitable fruit, vegetable, sugar, and other labor-inteasive crops
was 8 labor supply of casual workers willing to work for very low wages.

The evidence of this manipulation of the labor suppy can be seen in
Pigure I1.1, which documents nominal and resl wvages (discounted for inflatiom)

of farmworkers in Califormia and the position of agricultural workers, relative
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to nonagricultursl workers, expressed as the ratio of agricultural wages to
those of similerly skilled workers in the rest of the ecomomy. As can be seen,
except for the very esrly years, farm wages have been very much below those of
the nonfarm economy. It should be recalled that the typical farmworker does
not work full-time, wheress bis counterpart in the sonfarm econmomy is likely to
have much more stable employment. Thus not only are wages lov in the fara
economy, but slso employment is much less stadble in comparision to the monfarm
economy. This combination implies much lower incomes for farmworkers (see
Appendix).

Lov vages were important in order to keep prices of the products
sufficiently low to attract a large market. Growers as well as processors and
distributors thus had a great stake in keeping labor costs as lov as possible.
Casual labor was necessary to keep the grower from having to pay the costs of
wvorkers vhen they were not meeded. Had the grower been required to guarantee
full-time employment, labor costs would bave been much greater. Under such
conditions, family farmers, using their own labor, could bave successfully
competed vith large-scale producers. Thus the ecomomic viability of
large-scale farming, as vell as the prosperity of the specialty crop
agricultural production both required that the grower mot be required to pay
for workers when there was no work (McWilliams, 1976: 164-65).

The dependence on cheap labor became stromger with the passage of time,
for ss Fuller points out, the cheapness of labor resulted in higher income to
landovoers and, as land exchanged hands, the value of this additional
profitablity was capitalized into the price of the land, hence:

"...owners vho bhave purchased their land at values already based upon
the income received from the employment of cheap labor stand mot to
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meke large gains from the continued employment of chesp labor. On
the other hand, if, after buying land capitalized on such a basis,
resl wvages, ceteris paribus, commence to rise, the owner stands to
suffer more than book losses” (Fuller, 1940, p. 19866).

Ia other words, landowners wvere committed to the maiatemance of the
lyitu- of cheap labor just to sustsin their investment in the land. Aay threat
to the system wvas s threat to the wealth position of landowners. Given the
magnitude of this wealth and its concentration, there were very stromg
incentives to see that the system was not disrupted.

The financisl institutions understood this logic, for they losned money
to the large producers, and secured the losns against the value of the grower's
land. Amy disruption of the labor system would bave had negative impacts on
the banks as well as on the landowners, the processors and distributors of the
fruit, sugsr, and other specialty crops. Ia short, the entire agriculturasl
economy developed an economic dependence on the contimuation of the cheap labor
system.

From the perspective of maiataining the supply of cheap labor, it was
crucial to find first generation immigrants to do msuch of the agricultural
vork. Immigrants came to Califormis with much different expectations, and from
countries in wvhich economic conditions wvere even more depressed thaa those of
farmworkers in Cslifornia. They were willing to accept the lov incomes and
bhard wvork of farmvorkers because of tpic difference in the nature of their
socislisation. In addition, because immigrant groups were usually dominated by
young, adult males, Californis was able to reap the benefits of a reproduction
process that took place outside of the state. Producers did mot bhave to be

coacerned vhether farmworkers were being treated well enough to reproduce

themselves, to have families and raise children. These functions took place in
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low-cost envirouments from which the adults were recruited. It was evidently
easier for a single male to survive the uncertainties of migratory work
patterns than it would have been for s family; thus wages could remain just
high enough to allow workers to earn s sufficient amount to provide for their
relatively low food and shelter requirements.

Of course, the costs of keeping this kind of labor supply were partislly
born by the non-agricultural sectors of the economy. 8ome charity and
state-provided welfare belped to maintain the workers during the long periods
of unemployment. In recent times, it has been conveaient to have the labor
force return to Mexico, where wages would buy -ﬁch more food and shelter. The
public sector need not bear the costs of helping to support unemployed
farmworkers. Indeed, in their efforts to.juotify the continuation of the
Bracero Program, California farmers sometimes pointed out that if they used
domestic wvorkers, the State would have to pay greater welfare costs.

It might be ;oked vhy farmworkers would not seek employment elsewhere, if
vorking conditions and wages were more attractive in other sectors of the
economy for similarly skilled labor. The ansver is that eventually workers do
look and find these jobs. However, becsuse most of the workers are
firet-generation immigrants, they do not speak English and are ignorant of the
alternatives. Perhaps even more important, almost all groups have been subject
to racial discrimination in the cities (de la Torre, 1980). We have seen that
it was urban lsbor organizations that led the fight to exclude Chinese from the
United States. S8Strong hostilities were also expressed toward the Japanese,
Pilipinos, and Mexicans. Even the whites who came during the 1930's wvere the

object of such hostilities; the natives in California considered the "Okies"
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and "Arkies" to be of a different category of humanity. The result of racial
discrimination, unfamiliarity with the political, legal, and econoamic
imstitutions, as well as ignorance of the opportunities for other kinds of
vofk, all served as important barriers to the higher-paying, higher-income jobs
outside of agriculture. B8Some additional evidence of the existence of these
barriers is presented in the Appendix.

In short, the agricultural labor supply has been successfully sealed off
from the rest of the domestic labor market. As Fuller has noted, the
agricultural labor market is ecasily entered by anyone, but once part of it,
escape is difficult (Fuller, 1968; see also Fisher, 1953).

The segmented nature of the labor markets, which helped to hold captive
the immigrants in agriculture, is the key to understanding the maintensnce of
"cheap” workers. (The concept of 'leglented"'or "dual” labor markets has been
given considerable attention by some economists; see, for example: Doeringer
and Piore, 1971; Piore, 1975). Had growers been forced to rely on domestic
vorkers, it would have been very difficult, except during periods of deep
economic recession in the cities, to keep workers in agriculture willing to
accept the lov vages and uncertain employment. Domestic workers would have
been able to escape back into the higher income labor markets of the cities
during periods of prosperity. It is probably also true that domestic workers
would have attempted to organize agricultural workers into unions, as they did
in the rest of the economy. In fact, during the periods when whites were in
the fields, (e.g. during the First World War and then during the Depression of

the 1930's) there were significant efforts to organize workers, and strikes

were common. While no permanent successes were achieved until the late 1960's
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in organizing farm workers, these earlier efforts presented agricultural
interests with a considerable challenge. First-generation immigrants were much
less likely to present these kinds of problems, although the Japanese were an
exception to this rule.

In spite of the barriers that served to contain the agricultural labor
sarket, there wvas a persistent tendency for the supply of a;ri;ultural workers
to shrink, if not continually replenished by new immigrants. The reason for
this need for renewal is that immigrants have been predominately single males
and do mot reproduce themselves. In the case of the Chinese, some immigrants
were deported as a result of the Exclusion Act. Later, a series of policies
tended to encourage the Japanese to return home. Thus there was little
tendency of immigrants to replenish the pool. Morever, as the immigrants
themselves become adjusted to the conditions of the United States, they
eventually develop sufficient mobility to escape agriculture (see Appendix).
We have seen that.the Japanese were perhaps the most successful of all groups
in escaping farmvork within a very short time. Certainly there is & stromg
tendency for first-genmertion immigrants to adopt the standards and values of
the mainstream society, and if they do have childrem, to see that the children
do not remain in agriculture. As a consequence of these forces, there has been
8 continuing threat to the farmers that they would lose the surpluses needed to
msintain lov wages and poor working comditions. Hence the search for new
sources of immigrant labor is a continuing theme that we find to the present
time in the growing interest in the development of a nev Bracero Program or in
the provision of an open border with Mexico.

In summary, had California agricultural interests not been successful in
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ssi1ntaining the labor supplies and conditions of control, they would have been
forced to compete vith the nonfarm economy for labor, which would have meant
auch higher vages and improved working conditions. 1In the early days, wvhen
there vere no machines, such labor conditions would have implied the
development of a different kind of agricultural system, based on family labor.

Such a development would have further implied a nmev land tenure system and
locus of control over the profits produced by the resources of the state.

Today, bovever, there are alternative solutions to higher wages and batter
vorking conditions. The large farms are able to substitute machines for
vorkers, and thus, even though wage levels have improved somevhat in recent
years, they no longer threaten the basic core of the sgricultural economy in
the same vay they might have fifty years ago. Ve will thus explore the
implications of mechanization in this general context of the labor systeam in

Part 1l1I.
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PART II1
THE ROLE OF THE STATE IN CALIFORNIA'S AGRICULTURAL DEVELOPMENT

It is evident that the creation of the agrarian structure within
California over 130 years ago was not s spontaneous eveat; it depemded upon a
series of deliberate public policies, first pertaining to lasd distributios,
later to the perpetuation of the supply of chesp labor and finmally to the
development of labor-saving techmologies. The brief history we have examined
above shows that the policies influencing the evolution of Califoraia
sgriculture have been carefully designed to.protcct the interests of those who
were the bemeficiaries of the large landholdings, initially given avay by the
State, through corruption and fraud. Even in the fev instances where the
agricultural intcfeo:a vere unable to prevent unfavorable policy, such as
evidenced in the loss of the Japanese and the Bracero labor, there were
favorable state policies that helped to ameliorate any adverse consequeaces.
Thus, Mexican labor was allowed to enter the country at a time when all other
kinds of unskilled labor were excluded by immigration lawvs. The terminatiom of
the Bracero program came at s time when mechanization, designed by State
isstitutions, was ready to compensate for this loss. The following summary
gives a more detailed account of how some of the state policies influenced the

direction and organization of California agriculture.

Policy Before World War Il

We have already mentioned the corruption of the land grant policies that
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permitted the accumulation of large holdings and the failure of the courte to
enforce the lawvs as wvritten. California enacted land tax policies that wvere
favorable to holding land out of use, wvhich encouraged speculation. The courts
and the local lav enforcement were villing to back up the interests of the
large owvners vhen they were challenged by squatters, as illustrated in the
Mussel Slough Affair. Later, after 1902, and especially during the post 1932
period, the Federal Government further helped large landowners in Califormia by
providing heavily subsidized irrigation projects which helped to alleviate the
overdraft of underground acquifers and to bring additional land imto
production, most of which was held by a fewv large corporations (see LeVeen,
1979).

But what was more important to the development and prosperity of
large-scale agriculture was the many policies adopted to insure farmers
adequate supplies of labor. Prior to the emergency programs of World War II,
the government tooi a relatively passive approach to the regulation of labor
supp.ies and the private sector wvas primarily responsible for insuring a steady
flov of workers to the fields. BHowever, the intervention of the state was
still extremely important in a variety of ways. For example, the Alien Land
Acts wvere policies intended to force the Japanese to remain in the agricultural
labor markets by preventing the Japanese from becoming farmers. Immigrationm
policy was frequently modified to serve the interests of farmers. In 1917 end
1918, during a wvar-induced labor shortage, the head tax and other provisions
used to control the immigration of Mexican workers to the United States were
removed, alloving an additional 20,000 to come to California (State of
California, 1936, p. 4l1). The Immigration Act of 1924, which served to close

the nited States to unrestricted immigration, especially of the unskilled,
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continued to allow unskilled Mexican workers access to the labor markets of the
Southwest. It was during the Depression that measures were taken to close the
United States to Mexico and to force the repatriation of Mexican nationals no
longer needed in the United States (Hoffman, 1974). Again, when shortage arose
in wartime, the Federal Govermment intervened to set up the emergency program
that procured the needed vorkers from Mexico. Then finally, public policy
established the Bracero Program that was to provide the needed labor during the
immediate post-war period.

Another form of public policy that supported growver interests concermed
the State's role in keeping the labor force disorganized and non-unionized.
Organization efforts occurred sporadically; one of the first major efforts took
place when, in 1913, the International Workers of the World (I1.W.W.) orgeniszers
helped to begin a strike on a large ranch in Wheatland. Local law enforcemsent
officials, in attempting to stop the strike by arresting two of its leaders,
found themselves in a violent confrontation in which several strikers and
officials wvere killed. The California National Guard was called out, and
several hundred 1.W.W. 1leaders were arrested all over the state. Laws were
enacted to prevent the "wobblies™ from holding meetings and disseminating
materials. The strike was quickly ended (McWilliams, 1971, chapter IX).

During the Depression years, when large aumbers of whites were in the
fields, strikes became frequent and many were violent. Between 1933 and 1939
there were 150 separate strikes in California agriculture, and 30 others in the
processing and refining sector; 65 of these involved incidents of violence
(U.S. Congress, 1940). One important response to this increasing threat of
union organization was taken by the State Chamber of Commerce. 1Im 1933, it

convened a "citizens' committee” on agricultural labor problems. The
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membership of this committee included, in addition to the grower interests,
representatives from Pacific Gas and Electric Co., the Southern Pacific
Railroad, The California Packing Corporation, and the Bank of America. Out of
this committee grew the Associated Farmers. Funds vere raised in support of
the group from all of the important agricultural interests and also from other
large corporatiuns, such as Standard 0il of California, the utilities, and
American-Havaiian Steamship Co. (Chambers, 1952).

The function of the Associated Farmers was created to engage in "direct
action” against the strikers, vhich usually meant violent confrontationms.
These groups of vigilante farmers almost always operated with the support of
local law enforcement agencies, and even provided the local sheriffs with lists
of men vho could be called upon during emergencies to serve as deputies. In
this way, force could be applied against strikers, but in a strickly legal
fashion (Jamieson, 1945).

The 1940 La'Follet:e Committee Hearings (of the U.S. Congress, 1940)
into the problems of farmworkers are full of stories describing the close
wvorking relationship of the Associated Farmers with local lav enforcement
agencies to prevent union organiszing activities. These probably illegal
associations between local govermment lawv enforcement and vigilante groups were
effective in thvarting the efforts to organize in the fields.

Hovever, even more significant pubiic policy that helped agricultural
interests was the exclusion of agricultural labor from th; National Labor
Relations Act of 1935 (known as the Wagner Act), which was enacted to protect
the rights of workers to organize unions. Moreover, all subsequent efforts to
include farmwvorkers under this legislation have been successfully defeated by

large agricultural interests. This exclusion has been crucial in preventing
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prganizers from gaining access to the fields and gives management the
upper-hand in the decision of whether, when, and howv elections for union
representation might be held. Finally, farmworkers are denied protection from
¢-}10yers vho might take reprisals, should they become active union organizers.

Though the exclusion of agricultural labor from protective legislation
bas little justification, two arguments have been advanced in its defense (see
Puller, 1973). PFirst, going back to the myth of an agricultural ladder, it is
argued that a special relationship exists betveen farmer and hired hand; that
the hired hand it'rellly doing an apprenticeship, and vill eventually bacome a
farmer himself. This concept of upvard mobility may have been based on real
experience in the family farm states of the Midwest, but not in California (see
Batch, 1975). 8econd, it is argued that because of the great vulnmerability of
management to labor during harvest periods, traditional bargaining
relationships, designed for other, less vulnerable industries, would be unfair
to agricultural ianagenent and to the consumer, vho would be deprived of
essential commodities.

Neither of these justifications can be defended in terms of the
principles that the 1935 labor legislation embodies, and both illustrate the
double standard that exists with regard to the different labor markets. Thus,
vhile it was important to rationalize labor-msnagement relationships in the
highly monopolized sectors of the industrial economy, it was not of overriding
national importance that agricultural workers be included in the newv social
contract between capital and labor. Large agricultural interest groups, such
as the American Farm Bureau Federation were willing to support the emerging
labor legislation during the 1930's with the pragmatic agreement with organized

labor that it would not insist on including agricultural labor (Berger, 1971).
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In addition to the direct support from govermment policy given to the
agricultural interests, there vere other less obvious forms of government
support that asided the various agricultural industries in controlling labor.
Perhaps the most important of these policies was the Capper-Volstead Act of
1922 which allowed the establishment of agricultural cooperatives that would be
free of corporate tax requirements and not subject to anti-trust laws. I
California, the passage of this lav encouraged the formation of several very
large cooperatives of growers; for exsmple, Sunkist quickly became the largest
marketer of oranges, while other crops were similarly cartelized (see
McWilliams, 1971). Cooperatives were intended to give small producers greater
bargaining powver in opposition to the processing and retailing sectors. To
some extent, this goal was realized, perhaps to the detriment of the smaller
grovers, vho wvere squeezed out by the larger growers dominating these
cooperstives. From the perspective of the farmworker, this development had
another result. Once the various crops were organized around central
associations, it became much easier to coordinate the hiring of labor and most
important, to establish uniform wage rates. Along with the greater
organisation came centralized hiring services controlled by the employers in a
given region for each crop. Wage rate fixing was overt and never challenged;
Fisher describes this practice as "organized noncompetition,” (Fisher, 1953, p.
97-98).

In short, government policies had the ef&ect of allowving the
consolidation and organizaton of capitalists after 1922, and this further
hindered the power of labor. Moreover, the organization of capital extended
beyond the field. To illustrate, when a member of the Grower-Shipper Vegetable

Association of Central California attempted to individually settle with a union
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in 1936, the Association asent out letters to all of the lumber and ice
companies asking them to refuse to supply the lettuce grower with needed
supplies for the harvest; the growver was thus unable to harvest his crop, and
wvas forced to accept the Association as its bargaining agent (GClass, 1966, p.

83).

Implications of the Bracero Program and its Termination for Understanding the
Role of the State

As ve noted above, the Bracero Program represented the entry of the state
into the regulation and management of cheap labor for agriculture. The program
began in the early 1950's and, over the strong objections of Califormia
agricultural interests, was terminated in 1964. Table III.1 indicates the
smnual peak employment of foreign wvorkers brought into the U.8. under this
program. As can be seen, most of these workers came from Mexico. Its
termination was an important event for California agriculture, for it meant the
loss of a source of cheap labor, upon which it had become very dependent. Why
did an apparently powerful political interest lose ipn its efforts to maintain
its control over the supply of foreign labor, and what does this event imply
about the nature of political powver and the role of the state? These are
important questions to vhich ve nov turm.

California farmers and other concerned economic interests were united inm
their opposition to amy change in the nation's agricultural labor immigratiom
policy, for, ss ve have discussed above, the expansion of specialty-crop
agriculture and the very structure of the agricultural system as well as the

distribution of wealth it created appeared to depend on the continuing
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TABLE III1.1

riery emorery s In U.3. culture,
ear, 8n nth 1942 19¢)
] nadiars no
id r
. pt. ' .
1943 %,289 Sept. 3%,289 Sept. I ey
1944 %,572 Sept. 65,097  Sept. 24,101 Wy 1,478  Sept.
94% ™, 210 Ny 65.42) )y 28,789  July 3,635  Sept.
1946 45,354 July 45,3% Wy 24,157 Oct. 4,926  Sept.
9"‘ d 9,840 June 3,040 June 10,026 Au?. 6,25¢  Sept.
g, 40,020 Oct. 35,600 Oct. 8,000 July $,400 Sept.
MS‘ ls.soc. Oct. 74,278 Oct. 6,480  Avg. 1,99¢ Oct.
19€0 09.'000. Oct. 70,700 Oct. 8,300 Jly 2,500  Oct.
L)) 130,104 Oct. 121,600 Oxt. 13,900 Jwne 2,300 Sept.
92 139,437 Oct. 125,473 Oct 12,28 iy $,200  Oct.
95 171,128 Oct. 159,124 Oct. 11,054 Oct. $,700 Oct.
954 02.C2¢ Oct. 194 534 Oct. 1,732 Ffeb. 6,276  Sept.
195Y 20,000 Oct. 232,297 Oct. 9,850  Dec. 6,686 Sept.
195¢ 29C 1% Oct 276,893  Oct. 11,257 Dec. 6,648  Sept. »0  Oct.
957 272,435 Oct 260,522  Oct. 12,199 Moy 7,200  Sept. 950  Sept. 3 Oct
1958 2,835 Sept 274,828 Oct. 11,0048 Jon. 6,876  Sept. 1,200 Sept ¢ ] Oct
L11] 8,168 Sept 291,515 Sept 10,978  Dec. 8,491 Sept 1,90 Dec 0 June-Dec
:06 206,675 Sept QM Sept. 11,645  Dec. 8,026 Sept. 1,00 Oec. 0 JON . -Apr
1961 220,94 Oct. 208,511 Oct. 12,174 Dec. 8,5%' Sept. 1,700  Jon, 0 ooe
%2 127,032 Sept. 11,414 Sept. 13,8 Dec. 8,722  Sept. 1,040 ppr. 120 [ 13
%) 10% ,4%4 Sept. 90,142  Sept 14,887 Jen. 8,442  Sept 1,260 Au‘ 120 Jon. -Oct
1,240 July 120 Jon.-May

1964 92,784 Sept. 82,140  Sept. 15,062  Dec. 7.0!1 Sept.
%9 23,690 Sept. 16,650  Sept. .
9%¢ 12,169 Sept. 7,260 mz.
196 7 12,81 Oct. 6,124
wece  Fear Laboa Pevelopment, February ™ )
The santhly peet of tota! unip workers clm mt ncnurlly cotula -m the sonthly peak m uch uumluy.

te from 1942 throwph 1947 were obtained from reports prepared by the U.S. Department of Agricultere.
Dote from 1948 through 1967 compiled by the bureav of Employment Security, U.S. Departsent of Lador. (1948-52 figures
based on specis) sdministrative reports; 1953-68 figures besed on In-Seasen Farm Labor Reports; 1967 figures based on
V1iy reports of regtonal directors, Office of Farm Labor Service.)
1948, MI:' mo s on nnuuy foreign-worter onloynnt ore estimated "- Omhu reports.

rte R t X




PAGE 43

availablity of cheap labor. Ibp this section, we will briefly examine the
rcaQons vhy the Bracero Program vas terminated, and then we shall discuss some
of the ways in which agricultural interests responded, one of vhich was to
press for the mechanization of some of those crops that vere most dependent on
this labor.Why di the Federal Government cease supporting California growers?

Havley (1966) suggests that as a result of the successful mechanization of the
cotton harvest, states such as Texas no longer found the Bracero Program vital
to their economic survival. Thus, by the early 1960's, many of the traditional
allies of California grovers no longer had much of a stake in the program.

Therefore, California, which was unabe to mechanize its crops as fast as other
regions, wvas caught by the impact of uneven development. The material basis
for the continuation of a blatant class policy was gradually eroded.

The data sppear to bear out Havley's hypothesis. In the early 1950's, 8
percent of the cotton harvest was machine harvested; by 1964, 78 percent was so
barvested (see Figure III,1). when the Bracero Program began in 1951, there
vas little organized opposition in Congress. Some labor groups were nominally
opposed, but their concerns went unheeded during most of the decade of the
1950's. Agriculture had long been considered s sector apart from the rest of
the economy, and the Bracero Program merely perpetuated old policies and old
idoologiéo.

The Labor Department took an increasingly strong stabd in favor of the
protective provisions of the Program during the late 1950's. Perhaps cotton
mechanization was stimulated by new restrictions imposed on the use of labor by
U.8. grovers. The Department slso made public statistics showing that the
Bracero Program wvas not widely used by farmers, even within those regions

dependent upon it (e.g. only 2 percent of all U.S. farms employed such
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FIGURE T11.1
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labor). Such statistics further supported the opponents of the program.

But very important to this struggle was the material shift of the Bracero
Program, from concentration in cotton, which was grown all across the South and
especially in Texas, to concentration in specialty crops in California. Tables
II1.2 AND II1.3 show the shift of Bracero labor out of cotton and sway from
Texas, and the continued heavy dependence of California and certain vegegatle
crops, especially in lettuce and tomatoes.

Therefore, while the Texas legislators were strong supporters of the
program at its inception, by 1961 they could afford to take s more principled
a8d hard-line stand sgainst the reformers in the Depertment of Labor who wanted
to make the program more humane. Thus,"...representative George Mahone of
Texas contended that his conltituteitc could not operate under the nev
restrictions of the law; they would rather have no program at all."(Craig,
1972, p. 70). The senators from Texas even voted against extending the
program. The Californians, of course, were willing to compromise with the
Department of Labor in order to extend the program. California interests did
not have sufficient influence to win these compromises. In a semnse, the
California case had become too "unique”.

As the restrictions on the Bracero Program encouraged the mechanigation
of production of cotton, they had the eventual impact of changing the very
determinants of the policy process. This diaslectical process was probably mot
consciously anticipated by the participants in the policy process, but it still
serves to underline the importance of understanding the dynamic interactiouns
betveen the material development of the different parts of the agricultural
system, on the one hand, and state policy on the other.

Bach (1978) suggests a different explanation for the ensctment and then
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TABLE I1I1.2

PERCENT OF ALL MEXICAN CONTRACT WORKERS
IN SELECTED STATES, SELECTED YEARS, 1945-1962

Jear 1945 1949 1952 1955 1959 1960 1961 1962

(percent of all contract workers)

State

Texas 0 &4 27 0 45 39 40 13
California 63 8 28 27 34 36 34 60
Newv Mexico 0 17 11 4 a/ a/ a/ s/
Arkansas 0 16 12 7

Arisona s/ s/ 8 4

Washington 6 0 b/ b/

1dabo ] 0 b/ b/

Oregon 4 0 b/ b/

All Others 22 23 14 8 21 25 26 25
Total 100 100 100 100 100 100 100 100

8/ data mot availasble
b/ insignificant mumber

Sources: 1945-1955: Anderson, H. A Harvest of lLopeliness, (n-:knlcy, 1964 ),
Table 9, p. 29.
1959-1962: Craig, k., 1972, pp. 130,181,182,
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termination of the Bracero Program. According to this view, the Pederal
Government found itself facing a difficult situation in the late 1940's. As a
consequence of Depression policies restricting Mexican worker access to the
U.8, economy, illegal immigration to the U.8. from Mexico was growing very
rapidly. Organized labor viewed this development with great alarm, for it
perceived illegal workers as a source of competition that would reduce
bargaining power. If the government chose to meglect this probicn, it faced
serious political challenges from an increasingly powerful labor movement.
Capitalists, especially in agriculture, wvere not anxious to change these
conditions; the influx of workers through annual agreements and illegal
srrangements wvere excellent means of sugmenting the unskilled pool of
sgricultural labor.

If the government gave in to labor, it.vould offend powerful agricultural
interests. The political solution was to appease labor through s strong effort
to prevent illegal entry, while at the same time, to develop a formal program
intended to channél labor to those sectors of the economy where it did not
threaten organized labor. This was accomplished through the Bracero Program,
vhich directed unskilled foreign workers to agriculture, vhich wvas not an arens
of labor organization. MNominal safeguards were built into the program to
prevent the displacement of domestic agricultural workers, but these were
ineffective and largely cosmetic. Agricultural wages generally declined with
the imposition of the program, relative to vages elsevhere in the economy.

However, the Bracero Program was closely observed by its enemies, and
within & few years was the subject of considerable criticism (Turmer, 1965).
As s result, the program became a symbol of government helping wealthy,

poverful corporations at the expense of the poverless farmvorker. The myth of
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the hard-vorking farmer ceased to provide a protective cover for this
difference in the treatment of labor, and as the ideological cover was
eliminated, it became impossible for many of the friends of agriculture to
continue supporting the policy. Therefore, the program was terminated, But
there is, according to Bach, snother important fact in shaping the policy
tovard immigrant workers. The termination of the Bracero Program did not
eliminate the importation of workers from Mexico, it only drove the process
underground. That is, illegal immigration replaced a regulated immigration
scheme, and the situation of the late 1940's was reinstated. Bach supports
this contention with the well-established fact that i;lcgal immigration did
increase dramatically after 1964.

The significance of this argument is that the termination of the ptogrﬁl
can be seen as an effort by the State to apy;aoe political interests without in
fact damaging the position of important agricultural ioterests. Illegal
vorkers were more desirable than Braceros because they had no rights and could
be more easily conirolled. At the same time, their use would be more difficult
to document and track, so organised labor would not have any easy target to
shoot down. Thus, even though California interests may have fought for the
continuation of the program, they were bemefitted by the elimination of the
program.

Interestingly, the cycle would appear to have made a complete revolution,
for nov illegal workers are entering the rest of the labor -arkcta; and their
presence has again aroused the opposition of organised labor, just as im the
late 1940's. As s result, there are substantial pressures in the Congress to
institute a nev Bracero-like program, for the same purpose of channelling the

wvorkers to those sectors of the labor market that are least organized
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?olitically to protect themselves. Howvever, this may be more difficult today
becauie of the much greater avareness of the issue by all segments of the labor
force, and especially on the part of the United Farm Workers.

Bach's analysis of the Bracero Program implies that policy-makers

consciously opted for the replacement of a regulated labor importation policy
by an illegal importation policy. Given the strenuous efforts by Californmia
agriculture to prevent the termination of the program, this kind of comscious
decision process seems difficult to accept. Policy does not necessarily follow
a8 vell-charted course; the solution to a problem frequently becomes the prodblem
for the future. There is little evidence that policy-makers or California
interests anticipated the large increase in illegal wvorkers, or if they did,
that these wvorkers would be capable of replgcing Bracero workers.
1 However, Bach's analysis is very useful in illustrating a very important
dynamic property of contemporary State policy, namely, the need to accomodate
nev and increasingly powerful non-capitalist interests in the form of organized
labor. As a rea;lt of the development of a politically influencial labor
movement, largely because of Nev Deal policies, it is mo longer possible to
neglect the impact of govermment policies on labor, especially when the direct
interests of the organised sector of labor are threatened by the policies.

Bach's snalysis further suggests that the way the State vas able .to
accomodate organized labor was by redirecting the threat towvard the sector of
labor that was not orgsnized and therefore not as important to union leiéerl.
In doing this, it was important for both agricultural and labor interests alike
that the new Bracero Program be justified by some accepted ideological cover.
This ideology was that the program did not displace domestic workers and was

structured with safeguards to protect foreign workers from exploitation.
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However, once this ideology was destroyed by other analysis, some of which came
from the government itself, the programr could no longer be accepted.

In summary, the dynamics of presect-dey political economic processes
tovard agriculture depend on several important factors and their interactiom.
On the one hand, we have seen that the changing material base, itself
influenced by past government policies as well as by market conditions, was an
important determinant in shaping the choice of policy tovard California
agriculture. Second, we have seen that the creation of nmew political policies
designed to cope vith the political and economic crises of that era has
introduced a nev set of influences on the policy process which have
implications far beyond the struggle for higher wages and working conditions in
organized industries. And last, ve have seen that there are important
ideological aspects of policy. Agricultural policies are generally justified
vithin a context that stresses the hard-working, small, independent farmer.
Agricultural labor policies were justified oo the grounds that agriculture vas
different from tﬁe manufacturing sector, sand that policies should take inmnto
account the needs of the agriculture. This ideology serves to protect the
unequal distribution of the bemefits of policy; but when the ideology is shown
to be what it is then policy must be changed. 1In a democratic system, the
State cannot be widely perceived to be helping one class at the expense of
others. This does not mean, however, that the nev policies will be more

equitable, only that they will be more easily rationalized.

In Conclusion
This brief history of agricultural policy shows that until the 1960's and

the termination of the Bracero Program, the preferred method of State
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intervention into the California agricultural economy was through manipulation
of the supply of labor. Bowever, when political conditions made this course
difficult to follow in the 1960's, other slternatives, including involvment of
the State in the mechanization of production, were adopted. This is not to say
that mechanization wvas of no interest before the end of the Bracero Program,
for some labor intensive crops had been mechanized by that time, including
cotton and sugar beets. Interestingly, the private, not the public, sector was
the ain impetus behind this mechanization. Moreover, mechanizatoin of cottom
and sugar beets did not require complex packages of inputs, including new plant
varieties, 80 mechanization of these crop vas, in large measure, an extension
of the principles of engineering already worked out for the grain crops by the
private sector. With the specialty crops of California, howvever, the private
sector vas less capable of developing new labor-saving technologies — the
potential markets for this kind of technology were small and regional (unlike
cotton and sugar beets, which are grown by thousands of farmers all over the
nation), and required a much more complex package of inputs to support the
mechanical devices in such crops as tomatoes and lettuce. This kind of
mechanization research demanded the coordination of public and private sectors.
Therefore, vith the termination of the Bracero Program, the pressure for
publicly-subsidized mechanization research intensified and other developments
vere instituted to enable the rapid adoption of new kinds of labor-saving
devices. The important point is, these devices were not preferred to cheap
labor; they were demanded only when forces outside of the control of Califormia

sgricultural interests successfully closed off the preferred policy optioms.
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PART 1V
AGRICULTURAL ADJUSTMENTS TO THE TERMINATION OF THE BRACERO PROGRAM

We have argued that mechanization vas adopted as a strategy after it
became evident that control of the labor supplies could not be maintained.
Bovever, to further develop this hypothesis, ve nov examine a variety of
responses to the termination of the Bracero Program in other labor-intemsive
crops. Not all crops could be mechanized; indeed, even in crops that wvere
susceptible to mechanization, alternative labor policies vere preferable to
adoption of mechanical picking devices. Therefore, the mechanization of the
tomato harvest will be shown to be simply one of many methods of adapting to

the nev era of higher wvages and less abundant labor supplies.

An Overview of the Utilization of Labor After the Bracero Program

With the termination of the Bracero Program came the first serious
efforts to organisze agricultural labor since the 1930'a, and as a result, wages
began to improve, both absolutely and relatively in comparison with the rest of
the economy. The United Farmvorkers Union staged a successful boycott of the
table grape industry in 1967 and 1968, and signed union contracts in incressing
numbers. Labor organizing efforts spread to all regions and sectors of the
California agricultural economy. Yet, in spite of these obvious signs that
grovers wvere losing their comtrol over the labor process, agriculture continued
to prosper and the production of specialty crops continued to expand. Table

IV.]l shows a comparison betwveen the use of hired hand labor hours in 1963 and
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1976. As can be seen, total use of labor declined, even though output
increased by 50 percent in these labor-intensive crops. Indeed, labor per unit
of output declined by 40 percent during this period. Evidently, growers wvere
finding ways of accomodating the rising wvages of workers, especially in crops
such as tomatoes, lemons, and lettuce, vhich had been highly dependent on
Bracero labor and which all exhibit major reductions in the use of labor per
unit of output.

What lies behind these dramatic changes are a series of adaptive
responses by the growers to the changed labor conditionms. thcog responses vary
from crop to crop, but they have in common the quality of allowing growers to
maintain control over the labor process and retain the profitabilty of
producing these crops. |

The reponses to the challenge posed by the new labor situation wvere
varied and innovative. Agricultural economists had been advocating the
benefits of "labor rationalization" schemes since the Second World War (Fuller,
1944). Now these ideas were given serious consideration. The labor process in
lettuce and in some citrus harvest wvas reorganized to improve productivity
sufficiently to justify the higher wages implied. The nev emphasis in these
crops was to provide continuous employment for a relatively few highly
productive workers, vho, in return, wvould be provided ;ith higher wvages and
benefits. The schemes have served to stablize the labor force, to reduce the
number of workers needed substantially, and to improve output at least as fast
a8 vages have risen.

The cost of these schemes has been the creation of an envirounment
favorable to labor organizaton, and unionization has been given added impetus.

Over the longer run, union demands for better working conditions as well as
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higher vages may force labor costs up faster than productivity can be
increased, and the only alternatives them will be to find nev ways of improving
productivity through the use of labor-saviag technology or to break the power
of the unions; both alternatives are currently being pursued. Much of the
interest in a renewved Bracero Program is related to the desires of growers who
wvant to undercut the United Farm Workers Uniom.

Strawberry growers have avoided some of these labor problems by devising
sev patterns of production in which farmvorkers were coaverted iato
sharecroppers; in this way, some of the potential comflict between labor aad
managament wvas defused, though the ultimate control over the profits of the
production process was still in the hands of the large landowners and
packer/shippers.

Some crops made no adjustments, and were umable to cope with the
increasing international competition; much of the asparagus productiom in
California vas moved out of the country shortly after the termimation of the
Bracero Program.

In some crops labor ratiomalization wvas either not feasible or more
costly than mechanization. Where mechanization was less costly, swuch as in
sugar beets snd canning tomatoes, the adoption of labor—-saving innovations vas
pursued vith vigor as the Bracero Program came to an cnd; Mechanization nmot
only freed grovers of their dependence on a lost source of cheap labor, but
also changed the patterns of labor utilization, allowing the use of an emtirely
different secondary domestic labor force, consisting of women and youth.
Therefore, vages of those wvho continued to be employed in tomato production
were kept low. Moreover, because mechanization tended to eliminate the higher

skilled picking jobs, the displaced domestic pickers became part of the labor
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pool for other crops, and therefore mechanization of tomatoes had indirect
benefits for those crops that did not mechanize. Interestingly, Califormia
agriculture became more labor-intensive during the aftermath of the Bracero
program, in part because of the complex impacts of mechanisation on the
utilization of labor. The introduction of the tomato harvester had widespread
impacts which allowed growers to retain their comtrol over the labor process in
the face of a shrinking supply of vorkers.

In some crops, meither mechanisation mor lebor rationalisation was
feasible. Lemons, lettuce, snd stravberries all have particular
characteristics that make them susceptible to rationalisaton schemes, but those
crops, such as asparagus, that cannot be easily adapted to a differemt patteran
of labor use and cannot be harvested by machine faced very great obstacles with
the loss of the Bracero Program. In the case of vhite aaparagus, the crop
ceased to be produced in California, as competition from other cheap labor
countries eventually encouraged the canners to move their operatioms out of the
state.

Because these adaptive responses to the nev conditions of the 1960's are
very useful to understanding the evolution the labor process and because they
illustrate the nature of the choice betveen mechanizatioa an? other forms of
control available to California, we now turn to a more detailed snalysis of the
changes that have occurred since 1964 in several of the most important

specialty crops.

Adaptive Response #1: S8harecropping Stravberries

California has long been a leading producer of stawberries in the United
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TABLE IV.2

Number of Braceros Employed at Peak and
Percent of Total Peak Employment
California, By Crop

Cotton (chop) Tomatoes ttuce

Number Percent Munber Percent Number Percent
Crop of of of of of of
_year braceros total braceros total braceros total
1958 2,640 14 &4, 280 82 7,160 92
1959 2,900 14 37,140 83 6,880 9%
1960 3,260 15 37,210 85 6,440 85
1961 2,580 14 34,960 80 6,260 82
1962 2,300 13 46,240 86 5,900 78
1963 1,700 10 38,100 85 6,140 69
1964 a/ 37,870 89

Cantaloupes/melons Oranges (Valencia) Lemons
1958 2,600 44 2,200 39 6,900 80
1959 2,370 43 3,400 43 7,240 80
1960 3,200 56 2,990 48 7,110 80
1961 3,990 44 1,770 a3 4,210 67
1962 3,940 45 1,970 36 5,460 76
1963 3.720 43 2,880 62 3,530 72
1964

(Continued on next page.)
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TABLE -contiqued.

Sugar beets
(thinning) Asparagus Stravberries Snap bean
Number Percent Number Percent Number Percent Number | Percent
Crop of of of of of of of of
ear | braceros total braceros total braceros total braceros total
1958 4,560 61 5,050 50 13,390 47 1,570 23
1959 4,120 50 5,780 37 8,750 49 2,040 29
1960 3,940 51 5,520 LE 10,000 56 2,620 3
1961 3,010 b4 4,600 50 10,320 61 3,600 40
1962 2,820 47 4,380 48 11,880 71 4,120
1963 2,670 49 4,890 56 10,500 67 2,350 k) |
1964

8/ Blanks indicate data not available.

Sources:
1958-1962: Division of Agricultural Sciences, Seasonal Labor in Californis Agri-
culture, University of California (1963).
1963: ldem, California Agricultural Labor Requirements and Adjustments, Univer-
sity of California (September, 1964).
1964: Eric Thor and John Mamer, "California Canning Tomatoes: 1965 Labor

Situations,” Agricultural Extension service, University of California,
Berkeley, July, 1965 (mimeographed).
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TABLE IV.3

California Strawberries, 1950-1978

Crop Average Total Fresh Processing
year Harvested yield production product product
acres pounds 1,000 pounds
1950 5,700 14,260 81,282 47,724 33,558
1951 6,900 12,770 88,113 54,317 33,796
1952 8,400 13,680 114,912 68,162 46,750
1953 9,400 16,270 152,938 1,712 81,226
1954 10,900 14,630 159,467 71,577 87,890
1955 14,000 1,910 166,740 64,400 102,340
1956 19,000 12,800 243,200 88,500 154,700
1957 20,700 10,800 223,560 118,260 105,300
1958 17,000 12,400 210,800 97,800 113,000
1959 13,200 12,900 170,280 96,280 74,000
1960 11,700 13,400 156,780 85,780 71,000
1961 11,500 17,800 204,700 132,500 72,200
1962 10,500 20,900 219,450 143,450 76,000
1963 9,800 24,300 238,140 154,040 84,100
1964 9,000 25,400 228,600 141,100 87,500
1965 8,300 21,500 178.5005/ 107,500 71,000
1966 7,800 22,800 177,800 117,300 60,500
1967 8,000 26,100 208,800 148,100 60,700
1968 8,600 33,700 289,800 213,200 76,600
1969 8,400 32,000 268,800 202,400 66,400
1970 8,500 34,000 289,0003/ 215,6009/ 73,600
1971 8,300 36,500 303,000 235,000 68,000
1972 7,800 36,500 284,700 226,400 38,300
1973 8,100 39,500 320,000 226,700 93,300
1974 8,900 43,000 382,700 277,600 105,100
1975 10,000 38,000 380,000 270,900 109,100
1976 10,800 39,000 421,200 281,100 140,100
1977 11,600 45,000 522,000 343,600 178,400
1978 12,900 40,000 316,000 386,100 129,900

(Continued on next page.)
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TAE_LL =--continued.

&/ Excludes 25.2 million pounds not harvested or marketed because of economic
conditions. .

b/ Excludes 10 million pounds not harvested or marketed because of economic
conditions.

Sources:

1950-1953: California Crop and Livestock Reporting Service, Vegetable Crops
in California: Acreage Production and Value, August, 1957.

1954-1959: 1dem, California Vegetable Crops: Acreage Production and Value
August, 1962.

1960-1963: Ibid., August, 1968.

1964-1968: 1bid., August, 1973.

1969-1976: Ibid., July, 1978.

1977-78: Ibid., August, 1979.
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S-ates. Set back by a loss of sharecropper labor during World War II (Japanese
sharecroppers, the mainstay of the system, vere interned in comcentration
carps), the industry revived with the advent of freezing technology and the use
of Mexican Bracero labor in the 1950's. Production reached a peak of 243
million pounds 1o 1956 (see Table IV. 3). Prosperity vas short-lived,
bowever, as the freezing of strawberries wvas also begun in Mexico in 1957.
This had the effect of reducing production for processing in California by more
than half in the three years from 1956 to 1959 (see Table IV.3 ). The 1956
level wvas not regained in tota. production until 1968, and in processing volume
until 1977,

The imminent demise of the Bracero Prograr in the early 1960's created a
crisis atmosphere in the strawvberry industry, vhich had become highly dependent
on Mexican contract labor that provided 70 percent of peak harvest employment
in 1962 (Table IV.2). One survey of ]7 large growers found that Mexican
contract workers accounted for 95 percent of total picking hours in 1963 and 91
percent in 1964 (Californa Stawberry Advisory Board, 1965).

At the same time, there vas no immediate prospect of mechanizing the
harvest, which represented vell over 50 percent of total cost. The extrome
fragility of strawberries, the practice of harvesting plants for more than ome
year, and the long season of continuous picking combined to make strawberries
one of the most difficult crops to mechanize. Some wvork had been started at
the University of Illinois on mechanical harvesting, but in Califormia there
‘was little in the way of impending labor-saving innovation on the draving
boards. Plant breeders were only starting to modify the plant to withstand
mechanical harvesting in 1965; it took over 15 years to breed a tomato that

could be mechanically harvested (Peterson, in State of Califormia, Assembly



PAGE 64

Interim Committee on Agriculture, 1964; University of Califoria, Berkeley,
1963, pp. B-161 f£f.).

Finally, the competing growth of strawvberry production in Mexico was
based on the construction of freezing plants, affiliated with large U.8. firms
(some of which had left California) inm the Bajio area. These plants enjoyed
tremendous cost advantages, paying, in 1965, $1.56 per day for labor, about ome
tenth of the U.8. wage. Moreover, sugar vas subsidized in Mexico and cost
only 5.6 cents per pound, less than half the U.8. cost (U.8.D.A., Poreign
Agricultural Service, 1966, p. 8). 8uch advantages led to increasing exports
of stavberries to the United States and Canada, both nnrkctl_previouoly
dominated by California., (Feder, 1977, pp. 104-105).

These three factors, the end of Bracero labor, a lack of labor-saving
technology, and growing competition from Mexico convinced many observers that
continued product{on of stavberries in California was highly problemstic. PFor
example, a University of Californis publication stated: .

“the general conclusion is that the large growvers would probably
cease to produce stravberries because of the lack of mechanical
equipment available to replace the hand labor necessary. It would be
greatly reduced if seasonal labor was not aveilable. A much smaller
industry built around smell family and tenant~-type operations would
probably develop. PFruit would be produced primarily for the fresh
market.” (University of California, Berkeley, 1963).

As 8 result, several strategies were evolved to cope with the impending
crisis. PFirst, operating through their state marketing order (1)*%, strawberry
growers donated substantial sums of money to the University of Califormia at

Davis for research on yield-increasing technology. An average of $48,506 per

year vas given to the University from 1959 to 1973 (Fujimoto and Kopper, 1978,
* Numbers in parentheses refer to footnotes, found at the end of the section.
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p. 1334). For this monmey, the industry achieved the highest yield increases
of all crops in California since the early 1960's (see Table 1IV.1l),
California's recent average of 20 tons per acre (some growers achieve more than
50 tons per acre) compares with s U.S. average of about 3 tons per acre and
Mexican yields of from 6 to 8 tons per acre (Wells, 1980, p.59; Peder, 1977).

Second, many grovers in the early 1960's moved toward recuriting more
"green card" Mexican workers (2). A survey of some southern Califormia growers
found this to be the consensus strategy in 1965 (California Stawberry Advisory
Board, 1965). PFarther North, in the Salinas and Pajaro Valleys, where the bulk
of the stawberries are grown, recruiting Mexicans from border towns or from Los
Angeles barrios is not as feasible an option as it is for those in the southern
part of the State, so growers resorted to more permanent relationships. Miriea
Wells describes this strategy:

"As the Bracero Program came under increasing fire in the late
1950's, some of the smaller growers began to take additional measures
to ensure reliable vorkers. Having established trusting and mutually
profitable relationships with particular braceros because of their
repeated employment and the personal comtact possible on small farms,
some growvers agreed to sponsor Braceros for American citizenship. At
that time, sponsorship vas relatively easy and quick, involving
primarily a written guarantee of future employment.” (Wells, 1980,
ppP.19-20).

This strategy has continued up to the present time among smaller growers
in the North. They hire the same core group of vorkers every year and they
sttempt to provide as long a season as possible for the workers, even growing
other complementary crops to extend the length of amployment. They hire many
wvorkers vho want to return to Mexico from November through January and they
recruit through kinship and village networks. This paternalistic relatiomship

has earned the grovers considerable loyalty from the workers (Wells, pp.

34-36).
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Third, attempts vere made by all growvers to reduce the numbers of
vorkers. Recruitment of a more stable labor force wvas partially sided by the
introduction of piece rates. Grovers had been paying hourly wvages to ensure
careful picking and high quality fruit, and because the braceros wvere rather
easily coerced into whatever speed was desired. But they discovered that by
hirng skilled workers, establishing more personal and interdependent
relationships, and paying incentive piece wages they could achieve the same
result vith many fewer wvorkers (3). Total man-years of employmeat ia
stravberries fell from an average of 4,563 in 1961-64 to 2,696 ia 1965
(California Parm Labor Panel, 1965). (Part of this vas also due to the decline
in acreage and smaller harvest.)

Finally, larger grovers have returned to sharecropping their land.
Sharecropping was the norm in Celifornia stravberry production until World War
II1. But whereas in earlier periods a sharecropping family was gemerally able
to perform all of the labor on their land, with the very high yields and more
involved cultural practices of nev strains of stravberries, sharecroppers have
had to hire labor for irrigation, weeding, and especially for harvesting.
Thus, sharecropping is even more of a labor strategy in its mev reincarnation.

This strategy is doubly important because of union activities in
agriculture. Organizing by the United Parm Workers (UFW) ton;hcd stravberries
in the Salinas area in 1970, but only the largest grower in California hes ever
signed a contract with the union. However, the UFW successfully organised
lettuce workers in the same area, and each nev lettuce contract temds to set
the wvages and benefits for skilled stravberry wvorkers (Wells, 1980, pp.
22-25).

To counter the rising wages associated with this "primary" agricultural
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labor, a strategy of sharecropping provides indirect access for the largest
grovers (i.e. those most susceptible to union organizing) to "secondary”
labor, i.e., the undocumented Mexican immigrants. The sharecroppers (mostly
former Mexican-American farmworkers) have 3 to 5 acres and are responsible only
for buying boxes and baskets and for paying field labor (Wells, 1980, p. 32;
Mines, 1980, p. 92). Gross returns are split 50-50 with the landlord, who
provides all other ipputs, including spraying. The sharecroppers then hire
low-vage labor through kinship or other metwvorks. Richard Mines reported that
in the two cases involved in his research, "...the labor force was principally
inexperienced, Indian-speaking people from immature migrant communities in
Oaxaca" and all vere in the United States illegally (Mines, 1980, p. 92).
Thus, the potential for umionization has been greatly reduced,

particularly as the UFW considers sharecroppers to be farmers and aot
farmvorkers. Also, the large growers have reduced their exposure to the unionm,
as they are no longer directly responsible for hiring the labor. Thus, through
these various strategies, an extremely labor-intensive crop without a
mechanical alternative has been able to restructure its labor force in such a
vay as to regain its pre-eminent position in stravberry production im the

Americas.

Adaptive Reponse #2: Labor Rationalization in Lettuce

Iceberg lettuce is grown year~-around only for the fresh market. The
industry is dominated by a small pumber of grower-shipper firms which employ
labor crevs to move from the southern regions of Arizona and the Imperial
Valley to the northern regions of the San Joaquin and Salinas Valleys.

Harvesting goes on for slmost the entire year. The industry appears very risky
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in suy one year, but extremely profitable over the long run to those who caa
withstand the yearly fluctuations of price and profit (Friedland, Barton, snd
Thomas, 1978). In the early 1950's, lettuce packing was moved from the packisg
sheds directly into the fields as a2 nev technology was adopted kmowa as vacsm
cooling. This techmology was more labor-intessive but reduced costs by
substituting Mexican barscero field bands for the wnionized Anglo shed workers.

But the labor force was not entirely made up of Braceros, and the first
ssjor agricultural labor strike ia Celiforaia eimce the 1930's broke out ia the
Imparial Valley lettuce harvest is 1960. Use of braceros to break such strikes
came under grest criticism. 1Ia 1961, the Bud Antle Corporation, ome of the
largest grower-shippers, signed s contract with the Teamsters Uniom to aveid
heving to deal with more radical labor growps (Friedland, Bartea, and Themas,
PP. 54=55) (4). The incressing militance of vorkers led lettuce growers te
find ways of reducing their dependence on labor, even before the end of the
Bracero Prograa.

The University of Califoranis, following the lead of the University of
Arisona, launched & lettace mechanisation program in 1962. Paced with the
imminent 1ess of Bracero labor (lettuce used 70 to 80 percest foreign workers
in the hervest ia the early 1960's — see Table IV.2), the university deeided
that the only offective course of sctien wvould be the develepment of a
barvesting machine that could selectively barvest iadividual plamts. It vas
determined that it would mot be possible to develep & strais of icebarg lettuce
thet would ripen uniformly, ss had been accomplished with tomatoes. This meaat
that the mature of the harvester would be wnique, since sll previous harvesters
have boen bdassed on the harvest of s uniformly ripesed crop (Kelly, State of

California Assambdly Iaterim Committee om Agriculture, 1963, p.7).
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Engineers developed 2 mechanical harvester vithin two years and a
commerically licensed test model wvas in the field by late 1964 (8haw in IBID.
p. 97). But the machine was not adopted for several reasons. First, the
extreme complexity of the sensor/selector device ensured a high cost and
constant repair problem for the operators (5). 8Second, mo tested machimes had
been produced by 1965, in contrast to the extensive commercial production of
the tomato harvester at a similar stage in its development. Third, the high
cost of the machine was not only a large capitsl imvestment, but led to higher
labor costs than current lasbor-intensive mathods (Thor, Goueli, and Rutchens,
1965). Pourth, this high relative cost was largely attributable to & failure
to successfully mechanize the trimming of lettuce, vhich the hand harvesters
accomplished simultaneously with cutting. This would lead to s serious problam
of handling the lettuce once the machine had harvested it. Finally, an
slternative strategy of recruiting and further rationalization of the labor
force had proven feasible.This last and decisive point is explained more fully
by friedland, Barton, and Thomas:

"As the Bracero Program came under increasing criticism,
growver-shippers of lettuce... began to explore means to convert
their former braceros into legal immigrants to the United
States...This involved the conversion of the bracero lettuce
harvesters into 'mormal' U.S.-bssed workers through a process of
obtaining green-cards for them...The probabilities are that lettuce
grovers became sponsors of braceros as immigrants, selecting those
braceros vho had demonstrated reliability in their work and
encouraging them to apply for immigrant status. By 1966, the
transition from braceros to green-carders vas apparently complete and
the present form of crew organisation emerged." (6)

Such a strategy of labor raltionalisation through the use of legal

immigrants was feasible in lettuce but probably not in tomato harvesting

because the number of lettuce harvesters was much lower than the number of
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tomato harvesters (6,000 as opposed to 40,000), and because lettuce harvesting
involved more skill and entasiled year-round work (Friedland, 1980, p. 206).
Tomato growers could not afford to undertake the costs of this kind of program
for each vorker represented much less potential profit and could mot be made to
be as productive through reorganization and the use of piece-rate wages.

Of particular note in this green-card strategy of the lettuce industry is
that it called upon the state to provide the same vorkers as before, only under
s different type of policy. As we have seen above, Robert Bach argues that the
Bracero Program itself was a response of the state to permit unskilled workers
to enter certain of the U.8. 1labor markets, while preventing illegal
. immigrants from threatening the labor markets of newly organized manufacturing
wvorkers (Bach, 1978). Thus, wvhen the Bracero Program vas no longer tenable,
some agricultural interests were able to exploit a different set of labor
policies. While the green-card policy was perhaps less desirable than the
Bracero Program, because it required higher wages and carried with it an
implicit threat from the increased dependence of capital on a permanent and
more skilled and potentially united labor force, nevertheless the program has
apparently vorked. As can be seen from Table 1IV.l, the amount of labor per
unit of output in lettuce declined 55.9 percent between 1963 and 1976 and the
mechanical lettuce harvester remains unadopted.

Of course, this strategy contains its contradictionc,'as a stable and
highly paid lettuce labor force was one of the first groups to be unionised
(Friedland, 1980, p. 206). B8ubsequent strikes and boycotts have led growers
to fund further work on mechanization, and nov the machine has become an
important factor that labor must take into account in its efforts to improve

wages and working conditions.
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Adaptive Response #3: Labor Rationalizstion in Lemons

The use of Bracero lsabor in citrus vas extensive, as can be seen from
Table IV.2; therefore the termination of this program oresented lemon growers
with a profound challenge., Lemor harvest crews have almost alwvays been
organized through growver associations and farm labor contractors. During the
1930's, vorkers were paid 28 cents per hour plus a certain additional smount
per box picked (approximately 14 cents) (Smith, Seamount, and Mills, 1965).
The advent of World War II and its drain on the agricultural labor supply
(mainly indirectly through employment in war-related industries) brought on
strikes over vages from 1941-43. The University of California was called upon
to devise an incentive pay system, and it was introduced in late 1944 in
Ventura County, which has accounted for about one-half of California lemon
production (IBID. p. 16).

This "Tree Production Incentive Wage System" was a straight-forward
application of Frederick W. Taylor's scientific management principles.
Similar piece-rate systems have been videly employed in manufacturing and in
cotton and sugar beet h‘rvecting; The basic approach was to study the rate of
picking and its relationship to height of trees, yield of orchards and other
variables, and then to devise a piece-rate schedule which varied with the daily
variation in such factors. Overall, however, the schedule va; designed to
yield, in sny one year, a certain average hourly wage to an "efficient" worker
(see Table IV.S5). The introduction of this system in 1944-45 raised the rate
of pick by .fout 40 percent and lowered the number of workers by about 29
percent. Frép 1947 to 1964 the rate of pick increased an additional 24 percent

per worker, implying a 19 percent decrease in the number of workers required
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(IBID. p. 54). Fever workers lowered the overhead cost of growers while an
increased rate of pick raised the earnings per hour of the remaining workers,
but most important, there was no increase in the overall costs of labor to the
grover.

The industry became heavily dependent on Bracero crews during the 1930's.
These crevs were organized by grower associations and directed by packing
houses. In the late-1950's, some 70 to 80 percent of the peak harvest workers
were contract Mexicans (see Table IV.2). But in the early 1960's, lower prices
for lemons coupled with rising costs, including wages (vhich incressed 30
percent betveen 1960 and 1964), brought megative returns to growers (as is
evident in Table IV.6). As a comsequence, acreage in lemons declined.
Therefore, the end of the Bracero Program came smidst s larger crisis in the
industry vhich vas already forcing grovers to find vays to increase the
efficiency of workers.

Mechanigsation was not an alternative. The University of Califormia
tested some tree shakers for lamons, but the machines produced three to seven
times as much unmarketable fruit as did hand picking (University of Califormia,
1967, p. 3). As s result, sttention focused on raising the rate of pick sad
limiting the total peak number of workers used. This strategy had several
aspects:

First, asttempts vere made to develop more permanent employees. Many of
the bracero workers returned every year, but contracts ran for only six weeks
at 8 time and the vorkers moved from place to place (Smith, Seamount, and
Mills, 1965, p. 46). 1In place of the braceros, the associations hired
green-card vorkers through Public Lav 414. The necessity of this was already

clear by 1963 (University of California, 1963, p. b-66). These vorkers,
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TABLE 1IV.4

California and Arizona Lemons, 1950-51 to 1977-78

Cost of
Noa- picking
Crop Bearing bearing Total Total and
_year acreage acreage acreage production hauling
million dollars
1,000 acres cartons per carton
1950-51 55.4 8.6 64.0 27.0 .37
1951-52 54.8 9.1 63.9 25.8 +39
1952-53 54.6 8.7 63.3 25.4 40
1953-54 54.4 8.8 63.2 32.6 «37
1954-55 52.9 8.7 61.6 28.2 .40
1955-56 54.2 12.1 66.3 27.0 .39
1956-57 52.8 15.4 68.2 32.8 .38
1957-58 33.2 17.2 70.4 34.6 .38
1958-59 54.7 16.0 70.7 34.4 .38
1959-60 56.2 14.0 70.2 36.4 .37
1960-61 55.8 10.1 65.9 28.6 41
1961-62 56.0 5.8 61.8 33.4 .39
1962-63 52.8 4.4 57.2 26.0 42
1963-64 53.5 2.8 56.3 38.0 46
1964-65 '50.0 3.0 53.0 28.4 55
1965-66 47.4 9.1 56.5 31.5 51
1966-67 46.5 12.6 39.1 35.8 54
1967-68 46.9 10.9 57.8 33.7 53
1968-69 48.7 14.3 63.0 31.6 .39
1969-70 47.1 18.8 65.9 31.0 .60
1970-71 50.4 22.4 72.8 32.9 .66
1971-72 52.0 24.9 76.9 33.4 .62
1972-73 55.6 26.2 81.8 4.4 .70
1973-74 64.6 21.0 85. 35.6 74
1974-75 64.9 20.2 85.1 58.8 .83
1975-76 67.7 21.7 89.4 35.2 .92
1976-77 68.2 18.1 86.3 52.0 1.00
1977-78 67.9 15.0 82.9 52.2 1.16
Sources: -

Sunkist Growers, Statistical Informstion on the Citrus Fruit Industry, 1967

Sunkist Growers, Inc., Citrus Pruit Industry Statistical Bulletin, 1975;
slso, ibid., 1979. :
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TABLE 1IV.5

AVERAGE HOURLY EARNINGS OF (BRACERO*) CREWS IN LEMON PICKING,
VENTURA CO. CALIF.; 1943 TO 1966

Jeax Jourly Rate
1943 $0.50
1944 0.75
1947 0.95
1954 0.9
1955 0.9
1956 0.95
1957 0.95
1958 0.99
1959 0.96
1960 1.01
1961 1.07
1962 1.12
1963 1.20

1.30

1964

*after 1954
m“: “ith. .to .1. (l”s)’ ’PO 17’2‘,33.36.“.
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TABLE 1V.6

AVERAGE GROWER INCOME, CALIFORNIA LEMONS*

Crop Year Income/acre
(5-year average) (5-year average)
1934-1938 §113
1939-1943 117
1944-1948 72
1949-1953 235
(annual) (snnual)
1954 99
1955 132
1956 20
1957 27
1958 -63
1959 =31
1960 -22
1961 =41
1962 : 281
1963 87
1964 97
1965 161
1966 220
1967 281

* refers to income, per acre; on-tree crop value, less cultural costs.

Source: Sunkist Growers, Statistical Information on the Citrus Fruit
Industries, (annual).
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returning every year to work for the same association, became highly
experienced and efficient.

Second, the incentive pay system was retasined, but & minimum wage was
instituted (Mamer and Rosedale, 1974, p. 10). Newv wvorkers were given a two
month "training" period. If they could not rsise their productivity emough to
earn more than this minimum wage, they were considered "unqualified™ and mot
rehired (IBID. p. 13).

Third, many non-wage benefits were instituted such as paid vacatiens,
health plans, educstion, and unemployment insurance. In 1978, slmost 2,000
citrus harvest workers were covered by employer-sponsored health and life
insurance programs (Hayes, 1978, p. 69). All of these programs comtributed to
stabilizing the work force.

Fourth, an sttempt was made to provide year-round work. Lemons ripen
over & considerasle period of the year, and can be left on the trees even
longer, even after they are ripe. The harvest can thus dbe spread out with
proper planning, eliminating much of the need for a seasonal peak labor force.
When not harvesting lemons, workers can be trained to prune the trees, a highly
skilled activity that in the past was done by different workers. Training
programs were developed to teach the harvest wvorkers to do the pruninglvork.
and hence extend their amployment over s lomger period.

Finally, research efforts wvere focused on increasing the rate of pick.
Better picking bags vere invented; time and motion and energy studies vere done
to eliminate the most exhausting parts of the job; mechanical picker position
systems wvere inventea to eliminate ladders (Mamer sad Rosedale, 1974;

University of Californis, 1966, pp. 8, 17).
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A study of ome growers' association of 300 growers found that the total
number of pickers employed decresed by more than one-half between 1966 and
1972, while the number of boxes picked remained constant (see Table IV.7).
VWages increased by more than 50 percent during the same period, keeping up with
piece rates in other California crops. Costs per box picked and harvest costs
per box both increased less than 20 percent over the same period, which
represented a8 much slover rate of increase than overall farm wages (which
increased 26%), or the rate of increase of prices paid by farmers for produced
iaputs (which increased 42 percent), or the Consumer Price Index (which
increased 33 percent)(Mamer and Rosedale, 1974, pp. 30-31).

The success of the citrus growvers' strategy is largely attributabdle to
the centralization of labor management, much as in lettuce production. This
centralization has & long history in citrus, but the recent intensification of
labor rationaliszsation has further reduced the citrus grower to s mere inmvestor,
dominated by his "cooperative” associastion (Friedlsnd, Furnari, and Pugliese,
1980, p. 24).

We should pause here in our survey of various labor strategies to
consider the plausibility of the recruitment of the "green card"™ workers who
have figured so importantly in both the histories of lettuce and lemons. How
vas recruit-ént of this kind of labor possible? PFirst, relatively small
aumbers of wvorkers were involved (in contrast to the earlier large use of
braceros in cotton, sugar beets, or tomatoes). Second, the immigration laws of
the early 1960's provided employers with relatively easy access to such labor.
EBric Thor and John Mamer offered the following description of the strategy in

1963:
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TABLE 1IV.7

EVIDENCE OF LABOR RATIONALIZATION IN LEMONS: LABOR USE AND,
LABOR PRODUCTIVITY IN THE COASTAL GROWERS ASSOCIATION

Year Pickers Total Man-Bours Average Days Total Boxes
—Emploved Worked/Worker _ Picked
1965 8,517 1,286,000 17 4,358,000
1966 6,611 1,833,000 31 7,172,000
1967 5,188 1,849,000 40 8,615,000
1968 3,870 1,614,000 46 7,591,000
1969 3,585 1,342,000 42 6,386,000
1970 3,483 1,316,214 47 6,261,334
1971 3,757' 1,594,531 50 7,100,144
1972 3,335 1,559,189 55 6,950,225

Source: Rosedsle and Mamer ( (434), p. 19.
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"An apparent alternative source of labor 1s the Mexican who
enters under immigrant viss -— the so-cailed 'green card' worker.
His entry comes under the provisions ¢f the Immigration and
Nationality Act, usually referred to as Public Law 414. As Mexico
does not come under immigration quota, there is NnO maximum
restriction on the number wvho mayv enter. The citizen of Mexico who
seeks entry as a permanent wvorker-immigrant is required, as a
condition of obtaining his visa, to have a letter from a U.S.
employer offering employment, but neither party thereby enters into
an actual contract relationship. Following entry into the U.S., the
immigrant is free to seek employment as he moves about as be chooses.
Many of those who enter under the imm:grant provision bave previously
been Braceros. In contrast to the contracted Bracero, the immigrant
may bring his family, and it sappears that a substantial proportion do
80,

"The provisions for immigrant entry under P.L. 414 have been
in existence since 1951. However, it has only been in very recent
years that the magnitudes of entry have reached significant levels.
This recent build-up in the volume of immigrant movement is due in
part to increasing interest of U.S. farm employers in this source of
labor and to the development of systematic channels of approach for
offering employment and recruiting of workers...

"It is estimated that by July 1, 1961, as many as 50,000
permanent immigrants from Mexico had been added to the U.S. farm
labor force, with 22,000 being in California. In line with the
recent upvard trend, it appears that the number of green card
immigrants in the California farm labor force at the 1962 peak was
30,000 to 35,000....

"Under the present administrative regulations relating to P.L.
414, the obtaining of immigration visas by Mexican citizens is
relatively easy and depends primarily upon the holding of an offer of
employment. The volume of entry is related directly to the level of
interest and activity by U.S. employers or intermedisries (visa
consultants) in obtaining labor from this source. If interest and
activity continue to increase and if sdministrative regulations
remain a8 they are at present, it appears highly probable that P.L.
414 entr%es wvill continue to mount.” (University of California, 1963,
PP.20-23).

That such a strategy wvas indeed subsequently pursued was suggested by
Californis Senator George Murphy, wvho estimated that there were 35,000 more
green card wvorkers in 1965 than in 1964 (Murphy, in California Tomato Grower,
1966, p. 6). But green card workers could legally take any job once they were

in the United States. Their use thus implied a relatively high wage for
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agriculture and led to the sort of labor rationalization schemes pursued in
lettuce and lemons. The importance of this relationship is its exemple of the
complex interdependence of the labor process, technology, and State policies
affecting the migration of labor.

The special nature of green card immigrants limited their use in
California agriculture to those sectors that could employ high-wage labor
rationaligzation. For those crops that could not undertake such schemes, other
strategies were necessary, such as the use of illegal immigrants (wvhose
existence vas dependent on State policy) who were more sppropriate to low-wage
wvork, mechanisation of labor activities, or the elimination of the crop
altogether. Stravberries and many other crops nov make use of large numbers of
undocumented workers, sugar beets and tomatoes (which will be discussed below)
are crops that employed the mechanization alternative, and (white) asparagus is
an example of a crop that could mot successfully adapt to the newv labdbor

conditions and therefore was eliminated. We examine this case next.

Adaptive Response #4: Asparagus Leaves California

Asparagus has been grown commercially im several regions of the United
States since the last century, but Califormia has been the leading producer,
accounting for about fifty percent of U.8. production in the mid-1960's.
There are tvo types of asparagus, wvhite and green: green asparagus is eaten
fresh, frozen, or canned; white asparagus is only canned, and U.8. production
has been located entirely in the 8an Joaquin Delts region of northern
California. Canned vhite asparagus constitutes the mejor portion of world
trade in asparagus.

Asparagus is s perennial crop and requires a large investment in three
years of cultivation before it is first barvested. Plants last from 8 to 20

years. Asparagus is also a very labor-intensive crop, both in the field and at
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the cannery or packing shed (Del Monte, 1963). Barvesting must be done every
day once the season begins. Workers walk through the fields examining the
spears, cutting the marketable ones with a knife. Other workers then collect
the asparagus and "sled" it to packing sheds. Green spears are cut only
slightly belowv ground, while for white spears, the dirt is mounded and the
spears cut 8 to 10 inches belovw the surface. White asparagus cutting is
obviously s more difficult task than harvesting green asparagus. A similar
disparity exists in the cannery, for the white spears must mot only be trimmed
and sorted like the green, but also peeled as well (International Trade Center,
1979). Approximately four times as much labor is required to process a can of
asparagus as a can of peas or tomatoes (U.S. Tariff Commission, 1973, p. 25).

These high costs of production have made asparagus one of the dearest
vegetables. For example, in 1962, U.8. processors paid on average $20 per ton
for sweet corn, $28 for tomatoes, $85 for green peas, $104 for snap beans, and
$251 for asparagus (Del Monte, 1963). Since the early 1960's, U.S. consumer
prices for fresh asparagus have risen at least as fast as any other vegetable,
and canned asparagus prices have risen more rapidly than sll other processed
fruits and vegetables (U.S. International Trade Commission, 1976, p. A=-4l).

The end of the Bracero Program in 1964 was a crisis period for the
California asparagus industry. 8Some 10,000 workers had been employed in
harvesting this crop, about half of which were Braceros (see Table IV.2). The
Braceros were used most extensively in cutting white asparagus, grown omly for
canning and accounting for practically sll of the U.S8. exports of canned
asparagus (U.8. Tariff Commission, 1973, p. 37).

The presence of Mexican contract workers acted to hold down wages. As we



PAGE 82

TABLE IV,.8
Californis Aspsragus, 1950-1979

Recommended
plece-rates
(per 100 pounds)
tting and sleddin
Crop Total Totel Canned Canned Creen for | White for
| __year |_Barvested |production| processed wvhite Lreen Frozen canning csaning
1 2 3 4 S 6 7 8
scres 1,000 cwt. dollars
1950 71,700 1,792 1,160 631 434 20 a/
1951 70,900 1,560 1,107 482 $32 9 :
1952 69,400 1,527 977 825 348 103
1953 69,200 1,522 917 405 346 166
1954 72,400 1,520 1,035 417 $00 117
19538 76,700 1,918 1,490 685 642 161 3.2%
19%6 76,200 1,829 1,212 828 390 287 3.2%
1987 75,800 1,898 1,132 430 472 197 3.28
1958 76, 300 1,831 1,168 (731 408 140 3.28
1959 77,800 1,867 1,200 473 486 2% 3.2%
1960 73,500 1,911 1,280 466 S48 266 3.7% 3.28%
1961 66,000 1,980 1,37 633 445 278 4.10 ' 3.80
1962 66,600 1,998 1,420 694 450 27y 4.10 | 3.80
1963 65,900 2,043 1,429 703 458 281 4.10 ! 3.80
1964 65,400 1,83 1,246 632 : 340 296 4.10 ' 4.10
1965 54,900 1,537 900%/ 304 352 247 €50 | 4.90
1966 $1,900 1,609= 1,148~ (YA 343 361 4.9% 6.15
1967 $0,200 1,406 880 119 399 358
1968 46,700 1,49 896 188 361 36
1969 44,700 1,296 760 129 379 251
1970 42,900 1,330 651 s0s%/ 246
1971 43,000 1,376 781 348 343 6.75 8.00
1972 45,700 1,554 850 372 478 7.00 8.00
1973 45,000 1,260 600 378 222 7.00 8.00
1974 44,100 1,279 671 524 147 8.00 10.00
1975 38,200 1,070 a3 157 256 8.00 -~/
197¢ 33,900 1,254 $29 mn 352 -
1977 30,300 1,12 560 204 356 -
1978 28,000 784 255 115 140 -
1979 26,400 924 Lk 238 333 -

8/ Blanks indicate data not svsilsble.

§»/ Bxcludes 120,000 cwt. not h.nrnud or ssrketed because of econmomic conditions.
§/ Bxcludes 91,000 cwt. ot harvested or marketed because of economic conditioms.
4/ Wo lomger broken down by type. White asparagus production insignificant.

8/ Dashes indicate not applicable.

Seurces:
Cols. 1-3: Californis Crop and Livestock Reporting Service, California Vegetable Crops, various
dssues.
Cols. 4-6: Jdem, Yegetebles Processing: Asperagus for Processing, smnusl iseues.
Cols. 7 and 8: U. 5. Isternational Trade Commission, Agparagus: BReport to the President, Jgvestige-
Mo. ) 4 1 he Trad £ 1974, Pudblication No. 78S,

ington, D. C., January, 1976.
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TABLE IV.¢

U. S. Canned Asparagus, 1945-1974

Exports
Green
U. S. production and
Crop year White | Green _ white Imports
millior pounds
August
1945-1949 a/ 6.1 b/
1950-1954 12.2 -
1955-1959 $3.7 114.6 34.9 -—
1960-1964 67.8 132.8 56.7 -
1965-1969 23.9 142.1 24.3 1.1
1970-1974 133.6 5.0 7.7
Annual
1960 51.6 134.7 51.2 -—
1961 67.6 127.7 44,3 -
1962 74.3 137.3 64.1 -
1963 80.3 136.2 62.2 -
1964 65.1 126.9 61.7 -—
1965 30.6 137.8 46.4 -—
1966 44.0 140.5 29.0 0.6
1967 12.0 143.1 18.9 2.5
1968 18.6 143.2 15.7 0.9
1969 14.4 144.9 11.5 1.5
1970 6.3 133.3 7.5 2.5
1971 129.7 4.5 5.4
1972 137.1 3.8 9.4
1973 135.6 4.1 12.5
1974 132.1 5.1 8.8

8/ Blanks indicate data not available.
B/ Dashes indicate datas negligible.
Source: U. S. International Trade Commission, Asparagus: Report to the Presi-

dent on Investigation No. TA-201-4 Under Section 201 of the Trade Act of
1974, Publication No. 755, Washington, D. C., Jasnuary, 1976, .p. A-24.
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see in Table IV.8, piice-rutec remsined constant through the 1950's, rose to a
nev plateau in the early 1960's, then took off in 1965. Of particular note is
the disparity between white and green asparagus piece-rates. White asparagus
harvesting was pasid at s lower rate until after the Bracero Program, even
though it was much more difficult to harvest white asparagus.

Attempts to mechanize the asparagus harvest had been underwvay for many
years, originating during World War II, and located primarily in Californias.
Efforts in the 1940's on vhite asparagus culminated in a harvester built in 8an
Jose in 1951, under contract from the California Asparagus Advisory Board
(Kepner, 1965; Kepner, et. al., 1966). The machine was not economic however,
and the Bracero Program rendered it superfluous. It was resurrected in 1964 by
the University of Californis at the instigation of asparagus canners and
growers and it was tested for two years (IBID.). Results indicated that the
machine had possible applications under the right field and economic
conditions, but by 1967 white asparagus production had declined substantially,
and the machine was never adopted commercially. Interestingly, the proto-type
machine appears to have been sbout as successful as the early tomato
harvesters, but unlike the asparagus harvester, the tomato harvester was videly
adopted at about ihe same time.

A harvester for green asparagus was also developed, but non-uniformity of
the stand made it uneconomic for harvesting spears; it reduced marketable yield
by over 40 percent (University of Csliformia, 1963, p. B-96). A sled-type
harvester had been used by the late 1960's in Michigan and Mewv Jersey, but omly
for green asparagus pieces, intended for camning, not for the fresh market.
The adoption of this machine in these states sppears to have resulted from

problems in recruiting labor (U.S. Tariff Commission, 1973, p. 24).
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As 8 representative of the California Asparagus Growers Association
summzrized in 1972: "Over 16 different mechanical barveting systems were
developed and tested and hundreds of thousands of dollars expended in other
research and devleopment. Based on the results to date, no bresk-through is
nov apparent or expected in the reasonbly foreseeadle future.” (IBID., P.
115). But in recent years, work has begun on breeding uniformity imto the
asparagus plant, a precondition for the successful mechanization of tomatoes,
and perbaps a basis for the eventual use of the machines in asparagus (U.S.
International Trade Commission, 1976, p. A-102). '

Without mechanisation and without the Braceros, wages for wvhite asparagus
harvesting jumped 20 percent 10‘1965 and another 25 percent im 1966, as growers
struggled with the Filipino workers who had long been tha main harvest labor
force in Californis for green asparagus. At the same time as this struggle wvas
occurring, the Taivanese began growing and canning white asparagus for export
to Western Europé, the major souce of demand (IBID. p. A-50). In West
Germany, for exsmple, vhere the United States accounted for 76 percent of
canned ssparagus imports in 1964 and Taivan only 1 percemt, by 1971, the roles
were reversed, with Taivan supplying 95 percent of the imports and the U.S.
supplying less than 1 percent (IBID. p. A-82).

White asparagus production, the most labor-intensive of the two
varieties, vas eliminated from the U.S. by 1975 ( see Table 1IV.9). In receant
years, the msjor producer and canner of white asparagus, Del Moante, has moved
its production and canning operstion to the Bajio re;iog of Mexico, and mow
exports both white and green canned asparagus to the U.S. (IBID., P. 56,57).
Fresh and frosen asparagus is slso imported from Mexico. Del Monte is pot the

only msjor U.8. corporation to move to this region of Mexico.
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"This history io an excellent example of the potential for rapid

structural change and dislocations under crisis within the evolving framework
of a nev international divioion.oi labor. 1If Taivan had not imported U.S.

technology in 1963 and begun an export-oriented industry, Californis might have
successfully mechanized the crop over the fev years after the Bracero Progras
and become even more entrenched in the production of this crop, as occurred in
canning tomatoes. Of course, the low level of technology and labor-intensity
of asparagus canning vas, and is, & barrier to such an outcome, and it should
also be contrasted to the capital-intensity of much of current tomato
processing. Uneven development in many factors produces differential outcomes

in any historical conjuncture.

Adaptive Reponse #5: Continued Mechanization of Sugar Beets

Sugar beets represent a different sort of example from the other crops we
have considered, for the mechanization of harvesting was already completed in
California during World War II and in the United States by 1958. But this
pertial mechanization is important to consider in comparison to other crops and
to other phases in the production cycle of sugar beets.

Already at the turn of the century, mechanization of ground preparation,
planting, and cultivation vere wvell-advanced, but spring blocking and thinmning
and fall harvesting were very labor-intensive. To £fill these large labor
requirements, the sugar companies themselves recruited overseas labor (Taylor,
1967, p. 21). They would pit different races of workers against one another
to break strikes and hold dowvn wages. This domination by the refining
companies pervaded the industry, for the refiners also provided the growers

with seeds and extension personnel to supervise the production of the crop, and
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ft appears they eventually made the decision to mechanize the harvest
(Arrington, 1967, p.12; Mamer, 1958).

Hand harvesting of sugar beets was one of the most arduous of all
agricultural tasks. This led farmers to experiment with harvest machines even
in the 1920's. But as with so much else in agriculture, the state came to play
a key role:

"The important step towvard developing such machines...came in

1931, vhen the California Agricultural Experiment Station and the

Bureau of Agriculural Economics of the U.S8.D.A., cooperated in a
study of the mechaniszation of sugar beet growving and
harvesting...After 1938...grants from the U.8. Beet Sugar
Association helped finance a more intensive research program.”

(Rasmussen, 1967, p. 32).

Blackvelder Msnufacturing Company, later to produce the University of
California's tomato harvester, vorked with the Univeristy to develop one of the
first successful sugar beet harvesters in 1940 (Blackwelder, in: State of
Cnlifotnia..l964. p. 106). 8Still at the prototype stage, the machine was
pressed into use because of wvar-induced labor scarcity. 1In 1942, sugar beet
acreage in California dropped from 170,000 acres to 70,000 (Bainer, 1969,
pP-232). The next year, "growers accepted processed seed that approached single
germ uwnits and the crude commercial harvester available by 1943 and the
processors accepted the poorly topped beets. The result was the harvest became
fully mechanized by the end of the war” (IBID. p. 232). This was clearly a
decision of the processors and can be partly attributed to government war price
guarantees (Rasmussen, 1967, p. 33).

Adoption accross the country was not as rapid: in 1944 only 7 percent of

the harvest vas mechanised across the U.8., only 12 percent by 1945, and 100

percent by 1958. 1958 was also an important year for the cotton harvester
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adoption, and the resultant decline in the use of Braceros in both cotton and
uugaf'beeta lessened £he national significance of this program, as wve have seen
sbove.

This mechanization in sugar beets shifted that crop's peak demand for
labor back to spring thinning. In California, considerable numbers of Braceros
vere still imported for this purpose, even after the mechanization of the
harvest. Machines were developed to thin the beets, but.they lovered yields
beyond economic consideration. Much grester hope was placed on precision
planters. Extensive mechanical seeding arose after the war with the
development of the monogerm seed, finally perfected in 1956. This development,
by itself, greatly reduced the need to thin but it aslso raised the possibility
of precisely planting the seeds, thereby eliminating thinning altogether.

Thus, the end of the Bracero Program found growers of sugar beets well
under way tovard total mechanization. The number of Bracero workers needed to
thin sugar beets in California had declined from 4,560 in 1958 to 2,670 in 1963
(see Table IV.2).” At the same time, acreage had increased by more than 50
percent with the removal of planting restictions in 1962.

But it was not so much the adoption of mechanical thinning or precision
planting that eased the transition, as it was the fact that sugar beet thinning
required labor during the period of the year when there was little other demand
for labor. Mechanization of the harvest removed sugar  beets from the
overburdened fall labor market, which wvas the peak for seasonal workers.
Workers vere more readily available during the spring, when beets are thinned.
In fact, the large influx of illegal Mexican immigrants in the 1960's slowed
the adoption of new machinery or herbicides, so that by 1976 fully 40 percent

of the thinning and 90 percent of the hoeing were still done by hand (Kumar et.
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al. 19/8, p. 195).
One last point of importance should be noted. Sugar beets are grown sll
over the state by growers of varying size, but, in particular, they are grown
in rotation with tomatoes and hence have the followving desirable

characteristic:

"...beets wvere s uniquely desirable crop from an agromomic poimt of
view. The sugar vas sold to humans, the tops and pulp and molasses
fed to animals, and the roots remained in the soil to enrich and
condition it. Since the sugar was a mixture of vater, sunshine, and
air, the beet took nothing from the soil that was not returned im the
form of manure from the snimals which ate its by-products. The
seven-foot taproot and the myriads of feeder roots broke up the so0il,
serated it, and helped it drain and retain moisture. Beets were an
"ideal” crop for rotation with grains, vegetables, or other crops
wvhich tended to exhaust the soil. Moreover, beet culture required
deep plowing and careful preparation of the soil, leaving the soil in
excellent condition for the crops which followed. Studies made both
in Europe and the United States showed that the yields of other crops
vere increased when raised in proper rotation with beets. The beet
vas viewved as particularly adapted to the West because it was not
competitive with wheat and corn, lent itself to diversification and
stock feeding, improved the land, and provided the farmer on
irrigation projects with the cash to meet his payments and to buy new
equipment .” (Arrington, 1967, pp.11-12)

The importance of this lies in recognizing that California tomato growers
wvere also beet grovers, and hence had experienced the mechanisation of a
formerly labor-intensive harvest in the 1940's. Similarly, the approaching
mechanization of thinning (or precision planting) sugar beets, the recent
mechanization of the cotton harvest, and the already completed mechaniszation of
potatoes, canning peas and green beans, spinach, and all other small grains
could only encourage the more progressive tomato growers to pursue a mechanical
strategy. Their situation in this respect is in marked contrast to the fruit
grovers and the growers of perishable vegetables for the fresh market, where no

significant mechanization had occurred. The rapid diffusion of the tomato
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harvester in California and the support of certain large growers in its

invention were particularly affected by these earlier experiences.
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NOTES ON PART IV

1. The California Strawberry Advisory Board, established in 1955, is a state
program, provided for by law when & specified percent of the voting farmers
agree to establish a marketing order. The purpose of such an order is to allow
producers of a particular crop to collectively undertake research, advertising,
data gathering and snalysis, quality control standards and, occasionally, supply
controls. Marketing orders have been permitted by both state and federal lav
since 1937; the enabling legislation was justified on the grounds that
producers of speciality crops required some provisions to aid in the orderly
marketing of their crops. Specislity crops, with the exception of milk, do not
enjoy price-support provisions, such as those avsilable to corn, wheat, cotton
and other major field crops. Although marketing orders are not intended to
restrict the flow of the commodity to the market, quality controls are
permitted, and these serve the same purpose. Marketing orders generally support
their activities through taxes omn all producers of the related crop.

2. A "green card" is the document that allows a mon-U.8. citizen to reside
legally in the United States. While the strategy elasborated in what follows is
po doubt true, it ignores the extent of undocumented wvorkers employed in the
U.S5. This omission is largely related to our ignorance about the numbers of
individuals involved. Hence the term "green card" could probably just as well
read “illegal"™ throughout.

3. This sample of growers had paid Braceros $1.00 per hour in 1964. In 1965 they
paid $1.25 per hour, then $1.40 with an option for a piece rate at $1.10 per
bhour plus 25 cents per crate. Piece rate wvorkers wvere making over $2.00 per
hour. In later years, the industry shifted entirely to a straight piece rate per
crate.

4. Antle was videly denounced by California growers for his willingness to make
agreements with any union, and he was thrown out of s number of agricultursl
organizations; see Friedland, et. al. 1978, pp. 54-55.

S. The first selector was a pressure sensor vith an electronic memory, according
to R.E, Griffen, et. al., in "Progress in 8elective Harvesting Lettuce,”
California Agriculture, Vol. 18, mo. & (April 1964), pp. 2-3. Hovever, this
device failed to win grower acceptance, so a gamma-ray, density sensor vas
developed — see University of California, Division of Agricultural Sciences,

Research on Agricultursl Mechapization, Berkeley, 1966. U.8.D.A., researchers

have more recently developed an x-ray sensor.

6. This is the same strategy as vas discussed in stravberries, and as vill be
discussed below in citrus. Again, this particular formulation, while evidently
true to a certain extent, ignores the extent of undocumented workers.
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PART V
THE MECHANIZATION OF CANNING TOMATOES -- INDUCEMENT AND ADOPTION PHASES

In the preceding section we discussed the labor strategies of
agricultural capital in five labor-intensive crops as a response to the end of
the Bracero Program: the lettuce and lemon grovers turned to labor
rationaligzation schemes; the strawberry industry sav the recreation of
sharecropping; sugar beet growers extended the mechanization already underwvay;
and vhite asparagus production disappeared from California.

The following discussion of the development, adoption, and consequences
of the tomato harvester is presented both in greater detail and in contrast to
these other crops. Its adoption must be understood as a response to.crisis,
but also as only ;ne of several possible responses. Too often the tomato
harvester has been analyzed in isolation from the context of its development.
The purpose here, then, is to explore the unique nature of tomato harvest
mechanization and, in particular, to draw out the critical role of the state as
it shifted from a supplier of cheap labor to a purveyor of technology.

This section focuses on the forces causing the canning tomato industry to
demand the development of a harvester and the obstacles that had to be overcome
before the nev harvester could be widely adopted. 1In this presentation, we
concentrate on the roles of the various.inducing agents, both public and
private to highlight the complex interaction of state policies with private
industry. We begin with a brief history of the mechanical harvester in

California.
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A Brief Bistory of the Tomato Harvester

We must stress that the harvester under discussion here was developed to
Pick canning tomatoes, not those intended for the fresh market. This was
feasible since only a short period elapsed betveen the harvest and the
processing, and damaged tomatoes were cooked or mashed before being sold in
cans. In recent years a machine has been developed for fresh market tomatoes,
but this is a new phenomonon and is not considered in this study.

Table V.1 presents a chromological history of the California processing
tomato industry since World War II, focussing on events important to the
inovation or adoption of the harvester. One outstanding fact is the central
role of the Land Grant Colleges in the innovation and diffusion process,
vhether in California, Florida, Michigan, or Indiana. This role is
particularly marked in harvest and cultivation mechanization as the crops left
to be mechanized are more difficult and more fragile and require a complex
package of nev inputs. As the former director of the California Agricultural
Experiment Station remarked im 1965:

"We must recognize that machines will never be completely
developed to work under the cultural practices now followed, or with

the varieties of fruits and vegetables as we now know them.

This is the great advantage the University has: engineers have

the opportunity to work in cooperation with biologists such as plant

breeders, pathologists, biochemists, irrigationists, and soil

scientists to create a harvesting machine and with it a harvestable

crop.”" (Kelly, 1965, p. 11)

But the university researchers do not come to concentrate on the
development of crops for machine harvest instead of for (say) higher yields

just because of the physical juxtaposition of scientific disciplines. Rather,

one can hardly think of a more clear exmple of the dialectic between science
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TABLE V.1

CHRONOLOGY OF TOMATO HARVESTER DEVELOPMENT

World War 11

=-Labor shortages bring first impetus for tomato harvester development.

Bipeteen Forty-Ope

—-Conveyor machine in Pennsylvania.

Ki Torty-T
—University of California's Department of Agricultural Engineering reviews
mechanization work and lists tomatoes as & high priority.

-="A, M. Jongeneel, a California tomato grower, suggests to G.C. Hanna..... that
the university develop a tomato that could be harvested by machine."(1)

neten -
—Professor Hanna, & plant breeder at the University of California at Dsvis,
begins a search for tomatoes with properties suitable for machine harvesting.
"It was also reported in 1943 that a blacksmith in Bolt, California, was
building & tomato picker for s canning firm in Stockton."(2)

Late 1940's
~Pesar-shaped tomato released to growers, adapted to machine harvest; i.e. more
fruit ripens at the same time.

!- n E -!c *

~—Professor Hanns approaches the agricultural engineering department at Davis
with the results of his work and Professor Coby Lorenzen begins work on a tomato
harvester at Davis.

==Crovers in California experiment with conveyor sytstems.

~~Cslifornia Tomato Growvers Association makes s small grant to the University
for work on a tomato harvester system. '

~~Tomato Day (an annual industry-wide meeting on research in progress) is first
held at the University of California at Davis.

—Michigan State University team builds a tomato harvester.

~—University of Florida team develops s conveyor belt machine.

—Food Machinery Corp. (FMC) and H. D. Hume Co. fund wvork on s tomato harvester
at Purdue University in Indiana.

=~The California Tomato Growvers Associstion attempts to assume the role of
bargaining cooperstive, but canners are asble to divide growers and two years
later the Association returns to its role of providing service and information.
This defeat appesrs to focus the energy of the Association on labor problems and
on mechanization research, in an attempt to rebuild membership.
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TABLE V.1 (CONT.)

Nineteen Fifty-Nine

~—The Association grants $1,000 to the University and requests a crash program
of research on the tomato harvester.

—The University builds and operates a prototype harvester in the field. "The
University then patented the machine and lic:-ensed the Blackvelder Manufacturing
Co. to undertake its commercial manufacture.”(3). The machine was marketed as
the U.C./Blackvelder tomato harvester, the only time the University's name has
been attached to a commercial product.

Nio D §i
—The Association grants $5,000 to the University to expedite the mechanization
program.

--Blackwelder builds 15 harvesters.

=-Five other harvesters are tested by other companies.

1200 tons of pear—shaped tomatoes are harvested by machine.

=="0n September 1, 1960, two thousand tomato grovers, processors, bankers, etc.
gathered at the Heringer Ranch, south of Courtland, Ca., to witmess &
demonstration of the University of California-Blackwelder machine..."(4).

Nineteen Sjixty-One

=-Mechanical tomato harvesters used commercially for the fairst time.

=25 U.C./Blackwelder machines sold to growers.

—0.52 of the California camning tomato crop is harvested mechanically.

~=8ix other firms test machines, including two large farm machinery
corporations, Bume and FMC.

—Professor Hanna releases VF-145 tomates at the University of California. The
strains selected from this variety were basic to mechanization in Califoris. It
is reported that the basic stock for this strain wvas found growing wild in the
Peruvian msuntains.

--Canners and grovers jointly finance a U.C. research tesm project on bulk
handling problems arising from the use of the machine.

—Public Lav 78 (Bracero Program) terminated at the end of the season.

Rineteen Sixty-Five

—Tomato growvers in California obtain specisl dispensation to import Mexican
workers for the harvest (only 6,000 are used for this last time).

~~Delano grape strike in Cslifornia. This is the first major effort of the
Mational Farm Workers Association (later to become the United Farm Workers).

Nipeteen Sjixty-Seven

~Federal minimum wage legislation extended to agricultural workers.

Nineteen Seventy

~-Adoption of mechanical tomato harvester complete in California.

--Attempt by California Tomato Growers Association to pass a goveranment
marketing order to control the supply of processing tomatoes fails after canners
raise the price of tomatoes.
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—California Tomato Growers Association signs up more than two-thirds of growers
and is recognized by processors, after some struggle, as the grover bargaining
association for negotiating all contracts.

~—California lav (Agricultural Labor Relations Act) gives agricultural employees
the right to form unions and bargain collectively.

—United Farm Workers union organizes some counties where tomatoes are grown.
~—Electronic tomato sorter (which reduces the necessary labor on the harvester
from about 15 to 5 workers and doubles the price of the machine) used
commercially in tomato harvest on 30 machines. This inmovation developed by
private firms, wsing a U.C. design for sorting lemons.

==Californis lav ensures unemployment bemefits for agricultural workers.

==United Farm Workers push organizing among some tomato workers. ‘
—Rapid adoption (20%) of the electronic sorter in respomse to labor organiszing
elininates approximately 5,000 jobs from harvest.

Sources: General information: Rasmussen, W., "Advances in Americsn Agriculture:
The Mechsnical Tomato Harvester as a Case Study," Mwm Vol.
9, Mo. & (October, 1968), pp. S531-543. Also used, various issues of the
W{m;.. published by the California Tomato CGrowers
Association.

(1) Rasmussen, Qp, Cit,, p. 534.

(2) 1bid., p. 533.

(3) Ibid., p. S536.

(4) California Tomato Grower, Vol., 8, NMo. 9, (October 1965), p. S.
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and society. This disletical relationship is particularly evident in the
evolution of the tomato harvester technology, the history of which we movw
summarize.

Labor shortages and strikes during World War II led to a re-evaluation by
the Univeristy of California Department of Agricultural Engineering of the
desired direction of new mechanization technology. Because of its heavy
dependence on sessonal harvest labor, the canning tomato industry was placed
high on the list of priorities for the provision of an slternative to
hand-havest techniques (Bainer, 1969). At the same time, a farsighted plant
breeder at the University, J. Hanna, began to work on a machine-harvestable
tomato. In 1949 he approached the agricultural engineers with his progress and
they drew up & design for & mechanical harvester. They determined that the
tomato plant would have to be much more drastically redesigned, however, and so
vork continued, mainly on the plant breeding sspect, for the next ten years.

Early in the.1950's, Hanna interested the California Tomato Growers
Association in his work, and they gave him some small grants (e.g. $1000 in
1956) according to the Californis Tomato Grower (1965), the msjor journal of
the industry. However, the Bracero Program provided & ready supply of seasomal
labor at & constant wage during the entire decade of the 19508, and the machine
appeared rather futuristic and irrelevant to most grovers. Im 1959, pudblic
discussion and action in the U.S. Congress first made it spparent that the
Bracero Program might not survive, and the progressive tomato growers began
examining the machine slternative more closely. The growers association
granted the University's researchers more money for l‘"¢rllh program,” and the
engineers put 8 prototype in the field during the same year.

From 1959 through 1964, & process of testing, redesign, and evaluation of
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the mechanical harvester continued at an intense rate among a small group of
the larger growers, the machinery companies, and the University. During the
same period, the seed companies joined with Hanna to improve the tomatoes he
had developed over almost 20 years of work.

The Bracero Progrm was not renewed after 1964, but some Mexican contract
laborers were alloved into the California tomato harvest in 1965, as a
transitional measure. The years 1965 to 1968 witnessed the rapid adoption of
the machine, but what was adopted, it must be emphaized, was not entirely
satisfactory, because the breeding of the tomato was not complete: the
available machine harvestable tomatoes were still not sufficiently tough and
did not ripen uniformly emough to prevent large losses of yields. It was not

until sfter 1970 that these problems were overcome.

The Inducement of the New Technology

The development and rapid adoption of the tomato harvester must be seen
in terms of the interrelated efforts of all segments of the California canning
tomato industry. For example, some large and progressive growvers were very
i-éottnnt in testing the new machines and new cultural practices snd in
speaking in favor of them st grower meetings; the Tomato Growers Associatiom, a
group of canners, and Blackwelder Manufacturing Company all donated funds to
the University in support of its work; canners would run "peelability” and
"30lids” tests for seed companies on new strains; some seed companies were
among the first to adopt the harvester; the University plant breeders and the
seed companies joined forces in Mexico to select new tomato strains; University
engineers, Blackwelder Manufacturing Co., and some large growers all vorked

together on one machine; snother large grower vho was a&lso & director of the
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Tomato Growers As§ociation worker with FMC, another agricultural machinery
company, on testing its machine; University Extension personnel and county farm
advisors organized all parties on the development and adoption of new cultural
practices.

With more information, this list could be extended to include the banks,
chemical companies, and other important sectors of the farm economy. But the
three crucial parties were the growers organized around the Assocation, the
canners, and the University.

The Association provided & forum through vhich information could be
disseminated to growers, both at meetings held several times a year and through
publications and fieldmen. The Association sponsored the "Tomato Day”™ annual
meeting at the University of California at Davis. Begun in 1956, these "Days"
brought together all elements of the industry to hear the latest research
results from University professors and extension agents. The early adopters of
the mechanical harvester were mostly directors or important members of the
Association. Modest grants to University researchers aided continued progress
on nev breeds and the machine. According to testimony, these grants amounted
to a total sum of only $25,000 between }949 and 1964, a small amount in
comparison to some other grower interests. For example, stravberry growers
gave the University an average of $50,000 per year during this same period
(HBolt, in: State of California, 1964; Fujimoto and Kopper, 1978). 1In ggnoral,
the Associstion represented and promoted the interests of large farmers.

Tomato processors played s very different role in these developments. .
Although some small independent processors were always interested in mechanical
harvesting, little encouragement was given the program by the major firms until

the early 1960's; it was not until the mid-1960's that Del Monte began
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conducting research on new tomsto varieties (Del Monte Shield, 1964). The
division within the industry over this innnovation is exemplified by ome group
of canners who paid higher prices for machine-harvested tomatoes as the Bracero
Program ended, thereby hoping to encourage the sdoption of the machine, and
another group who tried to lower prices (California Tomato Grower, 1966 and
1980).

An important step in the adoption of the tomato harvester was the
decision by major canners to sccept the machine-harvested tomatoes. This
decision implied conversion of tomato receiving facilities to handle bulk
containers, incressed wvashing and sorting operations, greater problems with
quality control, different hours of operation, and many other changes. 8ince
almost all tomatoes vwere grown under contract, and since every contract
specified the type of.occd to be used and quality limitations, adoption could
not have occurred without the consent of processing firms. It should be added
that while some of the processing was donme by grower-controlled cooperatives,
they comstituted a small minority of all processing capacity, so the support of
the large proprietary canners was very important to the survival of the
industry. In this sense, the end of the Bracero Program after 1964 was really
more of sn impetus to canners tham to growers because it was no longer
reasonable for the canners to withhold their support of the machine in favor of
Bracero labor that no lomger existed.

Once the processors decided to go over to machine-harvested tomatoes,
adoption of the harvester was sccomplished quickly. 8Some canners bought
machines and leased them to their growers (California Tomato Grower, 1965);
some searched out nev (large) growers willing to buy the machines.

Finally, the University's role as an integral part of the industry vas
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crucizl. The University provided practically all of the scientific research
capability, including the new tomatoes that were the necessary prerequisites to
the success of the overall strategy. The University was a focal point through
which all segments of the industry could interact, hosting seminars,
demonstrations, and Tomato Days, and thus proved to be an integrating force for
the entire tomato industry. Finally, the University was involved in all phases
of the development and diffusion of the harvester system and the necessary
cultural practices.

Some have argued that we should expect mechanical and chemical techmology
to be supplied by private firms, since they can supposedly capture their
research and development costs. Under this argument, the public sector must be
relied upon to provide'biologicnl innovations that have high research costs and
are difficult to monopolize (Bieri, et. al. 1972; Peterson and Hsyami, 1977).
In the case of the processing tomato industry, sll of the crucial biological
vork was indeed accomplished by University personnel. Seed companies on}y
marginally improved basic strains released to them by the University.

The mechanical harvester was also developed at the University, but this
vs mainly due to its importance in testing the new tomato varieties.
Blackwelder Manufacturing Company participsted in the latter stages of this
vork and vas licensed to produce the resulting machine. Other machinery
companies snd farmers developed their own machines, which indicates the
University's role in this regard vas not essential. The whole concept of a
tomato harvester was in reality only an adsptation of previously existing
technology.

Chemicals important to the new tomato "system" appear to have been

developed by private firms, slthough the University tested them to determine
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vhich ones worked best, and extension agents advised farmers on which ones to
use. Very little is known about this aspect of the process.

All cultural practices (e.g. the number of plants per acre, ground
preparation, irrigation schedules, etc.) were developed by University and
extension personnel in cooperation with growers and canners. These new
practices were crucial for che.succe:s of the system, and implied gains for all
sectors of the industry, but they were the least salesble innovations and hence
only tangentially approached by the private sector.

Thus we can conclude that the hypothesized diviniq} of labor between
public and private agricultural research and development appears to bde
substantiated by the experience of the development of the tomato harvester.
However, as we will discuss below, recent changes in laws and further
concentration of capital appear to be ohiftiﬁg some biological research out of
the public agencies and into private firms, making this public/private

relationship & dubious generalization for the future.

Mechanization as a Labor Control Strategy

Tomatoes vere &8 very labor intensive crop to harvest by hand, and
California canning tomato growers had come to be almost entirely dependent on
Bracero labor in the 1950's. 1In the last years of the program, they
constituted from 80 to 90 percent of the peak laborers in the harvest. From
World War II until 1965, never less than 65 percent of the Californis canning
tomato harvest labor force was foreign immigrant vorkerl; vhether legal: or
illegal (Cslifornis Tomato Grower, 1960). This disproportionately heavy

dependence on migrant harvest labor exemplifies the problems which arise from
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the unevgd development of technology within and among crops.

The uneven development of techmology within crops is usually manifested
by the partisl mechanization of planting and cultivating well before the
mechanization of the harvest. This unequal mechanization among stages of
production and an accompanying increased specialization of production together
tend to incresse the seasonality of labor needs. Increased seasonality (i.e.
a sharper peak in the demand for temporary workers) implies a division of labor
requirements between, on the one hand, family and permanent labor for
continuous activities(maintenance, supervision, mechanized work and managemest
tasks) and, on the other hand, & migratory labor force for harvesting. Umeven
development of technology thus may accentuate the dependence on very temporary
and low-wage workers.

Canning tomatoes provide a particularly good example of this process ;f
uneven develop;cnt, since they required snch.a large number of‘vorkcrs for the
bharvest, but required far fewer workers for the planting and cultivation of the
crop. The age~old pattern of agricultural development in Califormia, in which
immigrant labor vu. used for the non-mechanized aspects of production was thus
accentusted by the continuing development of techmology. A migratory pattern
of seasonal labor utilization had, over the years, become reduced to the brief

" importation of Mexicans for a short harvest period.

Similar structures are evolving in many parts of the world. Much of the
history of California a;riculthre is characterized by this dnaiity snd by the
contradictions inherent in atée-pting to reproduce the migratory labor force.
These contradictions have been reinforced by the uneven hcvclopncnt of
technology among crops.

This uneven development is mot omly a consequence of social, ecomomic,
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and political factors, but also of scientific forces. Some crops are
inherently more difficult to mechanize than others, since they require
biological and cultural change as well as engineering innovations. Which of
these crops are mechanized results from a social process of inducement, and
this, in turn, depends on the social importance of the crop and the inducement
efforts of groups associsted with the crop.

The mechanization of selected crops may destroy migration patterns by
eliminating jobs in onme crop that had been an employment link between jobs in
other crops in the same region (California Agrarianm Action Project, 1977;
Bightower, 1978, p. 32) For example, in the early 1960's, in Santa Clara
County, Californis, an attempt to mechanize the prune harvest vas resisted by
local growers because they believed it would become more difficult to obtain
wvorkers to harvest other fruits in the area (e. g. apricots (Curley amd Thor,
1964)). A second example of the same phenomenon is given by Bainer, who points
out that the rapid adoption of the cotton picker in Califormia brought about a
serious labor problem for Central Valley rsisin and wine grape producers.
Crapes and cotton are grown in the same genersl arez and the labor normally
picking the cotton comes two or three weeks early to pick the grapes. With
cotton mechanized, the workers did not show up in as large numbers to pick the
grapes, causing growers considerable problems. As a result, efforts to develop
a mechanical grape harvester were begun immediately. This is & good example of
how the process of uneven technological development works. Mechanization in
one crop leads to mechanization in other crops, through the indirect impacts on
the labor force (see Bainer, 1969, p. 232).

The sheer numbers of workers involved in tomato harvesting — 30,000 to

50,000 -- made the Bracero Program more critical to this industry than to all
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other California crops combined. However, the large numbers also tended to
preclude a labor rationalization or green card strategy, as was used in some of
the other crops. Tomato growers had hired Braceros mainly though labor
contractors or temporary associations set up only for that purpose. Many
grovers did not plant tomatoes every year. Thus they did not have the small,
tight-knit groups necessary to undertake systematic labor recruitment and
management.

The alternative possibility of the canning tomato industry following the
example of white asparagus and leaving the United States for cheap labor
regions of other countries was raised as a very real threat at the time the
Bracero Program was being considered for termination. Del Monte and some other
firms had recently set up operations in Mexico, and it was widely believed that
if wages rose high enough to attract doneotié laborers, the crop would move to
Mexico. Interestingly, California interests appear not to have anticipated the
large increase in illegal immigrants in the fields which occurred after the end
of the the Bracero frogrtn.

The fear of rising wvages wvas based on recent labor organizing in
California agriculture. The Bracero Program had held wages virtually constant
throughout the 1950's (Bayes, 1978, pp. 64-65), and had frustrated efforts to
organize wvorkers. Imported workers were overtly used to break strikes in the
late 1940's, and this strategy vas atténpted again, with some success in the
early 1960's. But wages began to rise after 1958 as organizing among
farmworkers finally began to be successful. A series of strikes in 1960-61
reached the tomato fields, convincing growers that the end of the Bracero
Program was sure to be accompanied by serious labor struggles and rising wages

(Mines, 1974). This view was confirmed by the successes of organizers after




PAGE 109
1964 and by the 26.percent jump in wages in 1964-65 (Brandt, et. al. 1978, p.
35).

Hence the availability of the machine and a reasonably tough tomato,
early successes by a few large growers to adopt the mechanized harvest, the
difficulties of the alternative labor strategies, the rising evidence of labor
organization and higher wages, and the possible demise of the industry all
contributed to make mechanization appear as the only alternative when the
Bracero Program ended in 1964. We now examine the adoption and diffusion of

the nev technology.

Adoption and Diffusion of the Tomato Barvester
Because there was such a vast difference between the machine~harvest and
hand-harvest systems of production, with seeds, cultivation, nachine;y,
chemical inputs, handling, processing, product mix, and marketing all affected
by the shift, the tramsition to the mechanical harvester required that the
innovating grover not be penalized for making the change. Had the processors
not been willing to accept the nev tomatoes and develop the facilities for
handling them, growvers would not have had sufficient incentives to make the
investments necessary. As it wvas, the processors provided the needed support,
paid sufficiently high prices for the tomatoes, and adjusted their facilities
to accept the new product. Adoption of the technology.‘cpurred on by the
forces described above, went very quickly after 1965, as Table V.2 indicates.
The cost savings to growers who adopted the technology were significant.
®According to the California studies, mechanical harvesting reduced costs by
$5.41 to $7.47 per tom, including amortization and interest charges on the new

machine at 6 percent." (Schmitz and Seckler, 1970). These savings arose
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TABLE V.2

PERCENT OF CALIFORNIA TOMATO CROP BARVESTED BY MACHINE,

NUMBER AND SALES OF HARVESTERS IN CALIFORNIA, 1960-1970
Year Percent of Crop Humber of Sale of
Harvested by Harvesters Harvesters
Machine
1960 0.0 N.A. 1
1961 0.5 25 25
1962 1.3 25 L]
1963 1.3 30 6
1964 3.5 75 &4
1965 20.0 250 158
1966 70.0 800 512
1967 80.0 1,000 329
1968 92.0 1,300 406
1969 98.0 N.A, 49
1970 100.0 N.A. 5
Sources:
Col. 1 -~ Brandt, French, and Jesse, 1978.
Col. 2 =~ California Bureau of Fruit and Vegetable Standardization,Canning

Iomatoes, Sacramento, 1962-1972.
Col. 3 = Carman and Brandt, 1975.
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-wsgely because the harvester wvas a once-through-the-field operation, whereas
hand harvesting required 3 to 6 passes through the field, and because the
machine sorters, who replaced the field pickers, were paid 15 to 25 cents per
hour less (see Lorenzen, in State of California, 1964, p. 18; California
Agrarian Action, 1977).The example of the tomato harvester conforms
superficially to the induced-imnovation model outlined in the introduction of
this study: labor "“scarcity" during World War II induced work to begin on the
labor-saving technology package; further labor "scarcity” at the end of the
Bracero Program brought about an increase in wvages, inducing the adoption of
the machine.

But this formulation masks the social relations which lie beneath these
changes in prices and wvages. Thus, the Bracero Program, its termination,
higher wages, and the adoption of the harvegter can only be understood as the
outcomes of a social conflict between capital and labor. The notion of labor
"scarcity” in Californmia agriculture is really not ome of absolute scarcity,
but rather refers to a scarcity of labor that is willing to work for very low
vages and under poor working conditions. It 1s a better representation of
history to place the tomato harvester into this context of cheap labor. The
harvester thus becomes a strategy for the replacement of cheap labor, after the
industry lost its ability to control directly the supply of this cheap labor.
This is a much different perspective than the usual one that sees such

invention as induced by changing factor price ratios.
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PART VI

MECHANIZATION AND STRUCTURAL CHANGE WITHIN THE CANNING TOMATO INDUSTRY

The adoption of the mechanical tomato harvester has caused profound
changes in the processing tomato industry. Here we examine these changes and
their distributive implications, focusing on the unevenness of technological
change and capitalist development and the competition among fractions of
capital over the distribution of the surplus produced by the new harvest

technologies.

Uneven Technological Change and Inter-regional Impacts

California's adoption of the mechanical harvester and its non-adoption in
other states, solidified California's increasing dominance of the canning
tomato industry. Production in California has increased from 35 percent of the
U.S. total in 1950 to 55 percent in 1960, 65 percent in 1970 and over 80
percent in the mid-1970's (see Tables VI.1, VI.2). Californa has enjoyed a
yield advantage throughout this period, and it was really the mechanical
harvester that led to a more rapid decline in both processors and tomato
grovers in other regions (see Tables VI.3; IV.4).

Why was it not adopted in other areas? First, California tomato growers
had much larger farms than growers in other states (see Table VI.3). The
harvester required a minimum acreage of nearly 100 acres to be fully utilized
vhen it was first introduced in the early 1960's (Friedland and Barton, 1974).

Second, weather conditions were more variable in other regions, and uniform
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TABLE VI.1

CALIFORNIA AND U,S. CANNING TOMATO PRODUCTION:

1946 to 1974

WM STATES
NI IO OO
Yon PRODUCTION- ores ™o TONNE AS AOWAT AS YILUE AS
s MNWVESTED TOE/N\O®) | PO,  POOININT  PERONOGE OF
o u.s, ar U.S, TOML U.S. YIRS

19 3,39), 700 $70, 70 5.4 NN NN C 166,60
17 3,242,000 S11,37 (%' .1 Ny 187.?
190 2,913,500 400, 930 . 2.0 a.9 10,9
1949 2,518,700 348,140 7.3 .0 1.9 102.2
19%0 2,733,060 359,620 7.60 ».l 2.0 1671
1951 4,267,070 423,830 20,06 81,0 2.0 140.1
19%2 3,52),4%0 376,100 [ 2% 1] 81,6 3.0 170.0
1993 3,234,910 297,300 20,08 4.6 .9 1%6.)
1954 2,697,690 208,550 10,08 .0 29.6 168.2
"‘)s ’.m,”o 330,'” ’.” “.’ ”o: "2.‘
19% 4,638,300 354,000 13.10 .0 Q.1 9.7
1937 3,314,500 30%,020 10,90 6.0 Q.2 151.4
1958 4,207,400 349,750 12.40 61.) .2 138,
159 3,508, 900 292,13 12,00 $6.9 4.4 128.)
190 4,043,170 279,350 14.%0 $5.6 .5 1:9.3
1%1 4,247,700 303,930 14,00 4.6 (TR ] 112.9
1962 8,377,000 326, 700 16.%0 $9.0 84,2 110.)
19+) 4,070,640 248,060 16,40 60,5 32,0 116.9
194 4,561,010 270,080 36.90 €s.8 32,9 124.)
174 4,482,200 295,160 17.60 $5.1 TR 114.2
194 4,660,570 300,130 15.50 6. 4.1 12¢.3
1%7 s,187,540 327,960 18.00 6l.8 $7.0 108.2
Ml 6,965,060 370,1%0 18.90 70.4 2.9 112.8
1.9 4,897,700 266,940 10.3% .9 $7.? 19,7
1 s,058,950 245,540 20.60 6.5 $7.8 105.9
1M s,852,100 258,130 21.%) 6.9 63.4 110.2
1972 S, 004,600 265,020 21.90 7.0 61,8 115.%
Source: Friedland and Barton, 1975, p. 2.
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TABLE VI.3

¥umber of Faras Growing Fresh Market and Processing Tomatees for
Commercial Sale, Tetsl, and Average Acreage, Selected Yuny

California g..{!’ lttvtsts/
Census
Acres Actes Actes
Years Total Per Tocal Per Totsl Per
Farms | Acreage | Farm Farns | Acreage | Fare Farss | Acreage | Fare
19%4 2,096 92,096 32.0 | 20,635 107,96S $.2 13,787 65,495 4.0
1939 2,726  1%6,978 $7.6 | 14,668 81,403 S.6 12,181  73,%68 S.8
106&!! 1,883 159,183 84.5 6,026 64,055 10.6 4,318 83,830 12.5
19691/ 1,582 176,088 111.3 $,069 53,882 10.6 3,791 58,713 158.8
19765/ 1,493 259,308 173.7 4,271  42,82% 10.0 3,035 s1,682 17.0

8/ Collins, Mueller, and Birch (p.

31) report an sverage acreage for processing
tomato grovers in California of 91.1 scres in 1956 based on a survey of
Northern California growers.
duced 305,600 acres of tomatoes for processing for an sverage of 361.7 acres

per operator, based oo figures from the California Tomato Growers Association.

In 1975, 845 Californis grower-operators pro-

b/ East includes Delavare, Maryland, Mev Jersey, Nev York, Pennsylvania, and
Virginia.

§/ Midvest includes Illinois, Indians, Michigan, and Ohio.

4/ 1Includes only farms with gross ssles of $2,500 or more (Classes 1-3), while for
earlier years all farms are included.

Source:

Brandt, French and Jesse (1978), p. 8.
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ripening and dry fields were important for success with the machine (Brandt,
et. al. 1978).

But some other structural factors were very important too. Changes in
per capita consumption of tomato products show a trend towad more concentrated
forms such as paste and sauce (Table VI.5). This can be attributed to a shift
of market demand, from retail to food service and remanufacturing. Fast food
restaurants, food service prepsration, and ethnic foods are all part of this
grovth., These concentrated products were dominated by California even in the
1950's (Table VI.6), and this differential has grown in recent years (Table
V1.7). Some of this recent growth is a direct result of the harder, greener,
and more damaged machine-harvested tomatoes in California. These tomatoes have

‘a hiﬁhet solids content than Eastern strains. But the longer historical
dominance is probably due to the large capital investment required for paste
and ssuce processing and the very large relative size of California processing
firms (Table IV.4).:

Thus, the historical process of inter-regional uneven development and
concentration of capital in processing is dialectically related and reinforcing
to the tendencies of uneven development of harvest technology between these
same regions. This has led to the decline of tomato processing in the Eastern
and Midwestern regions of the United States, no doubt with.deleterious social
consequences. Of course, California's dominance is not without contradiction,
the most obvious being the heavy dependence on fossil fuel energy for both
production of the product and for shipping it throughout the nation. The
process of concentration of production and processing in one region took place
in &8 "cheap"” energy environment, and with the advent of much higher

transportation and production costs because of rising real energy costs, this
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TABLE VI,5

Per Capits Consumption of Tomaco Products: Unsitod States, 1948-1974

Catoup .

aad Peete Pulp Total

Calendar Canned, ehilt and and P temste
1948 6 2.2 2.3 .8 3.9 32.¢
1969 K] 2.3 2.2 .. 6.2 %.0
1950 5. 2.7 2.4 R ) 3.6
199 .9 2.8 ) . WY 4.0
1982 'R 2.6 2.7 .9 4.0 . e
1953 s 2.7 2.9 .0 3.2 0.2
19% .6 2.6 2.7 .8 .8 n.2
1985 .. 3.0 3 R .5 41.0
1956 “e . 3.1 3.3 K IR 4.6
1957 . 3.3 3.2 . 3.0 a0
1958 . 3.8 3 R WY 62.)
1959 . % 3.8 R 4.8 4.8
1960 .6 38 38 .7 6.7 R
1961 “8 3.9 37 .. .6 “.2
1962 . 61 3.9 .. W 43.0
196) 6.6 4.) 4.0 .8 3.4 46.9
1964 ) .6 R .. .. 48.0
1963 ' 5.0 3.0 .. 6.7 4s.9
1964 R W .2 1.0 ' 4.6
1967 46 'R 5.0 1.0 a2 5.0
1968 .9 X 1.1 4.0 0.4
1969 ‘.9 10.1 1.0 a1 1.3
1970 ... 10.1 1.0 ' 1.3
m .9 09 1.0 3.0 0.4
1972 .1 10.2 1.1 3.7 2.0
1973 5.0 1.3 1.1 3.3 %.2
197¢? 5.0 1.3 1.2 2.6 $8.4

renste juice and other vegetable juices: 9¢ percent of reperted per capite consumptios.
aPuuﬂury.

Source: Chern and Just (1978), p. 22.
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TABLE V1.6

Owtput of Processed Tometees and Tomate Products,
United Stetes and Colifernia, Annvel Average of 19541936

[ ("]
Saited Suates PSS ey
Gousands ¢of estunl cases 9 cond
Tonl e e 28,473 L X e
Whele tematess .o 94,440 9313 281
Temato juice e 98.3%4 13,188 ¥ ]
Tometopaste . . ... ... ........ 6928 6,838 ”%s
Tometosewes . . . . ... ... 0,692 1818 0
Temete chil savse . e 2,688 1,19 “us
Tematosstewp . .. ....... . ......... 23,930 13,900 L ¥
Tomatopusee . ........................ (v 2,308 ®s
Por Cont of Califernie
Production of Processing Tometeos
Consumed in Preduction of Speci-
fled Tomate Preducts, 19335
e e ——
Temete preduct Per cont®
Whele tematess 30
Suice 13
Paste 7
Sewce 14
Catonp 16
Pasee . .. . ]
. h.-. :‘l » 00 poe “-: m mioer gredushs
Number of Firms Which Preocess
Tomate Products, Ton States, 1933
Tameto preducte
Swte
Tonal Whele duiss Puves Peste Gemoe Cotsnp
Wumber of Srme
Califorais L 4 “» t | % n 18
Bknows 0 0 10 8 1 3 [ )
Indians { )1 (7] ([ < t - ] ] 20
Maryland 124 12 13 ) ] 3 3
New Jersey b - 9 4 13 1 | [ )
New York ()] “ L 4] 17 4 E ]
Obso [ ] [ ] 2 19 3 3 10
Peansylvensa [ 7] “ 12 1 (] $ [ )
Tozas L ] “ 16 1 ] ¢ L}
Vugmis 73 73 | 1 (] 1 1

SOURCE:

Collins, et al,, pp. 10, 11, 14.
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TABLE VI.?7

Pack of Tomato Products: California and Other States
Annual Average, 1951-52 co 1955-56 end 1967-68 to 1971-72

Tompto products

Jyice Pyree “Paste Cats
Calt- Other Cali- Other Cali- Other Cali- Other Cali- Other
Period fornia | stages fornia state fornia tates fornia states fornia ] states

aillions of 24 No. )03 equivalent cases

1951-52
to 12.7 18.7 144 25.% 3.2 2.3 5.8 a 8.5 10.6
(40)® (60) (36) (6) (56) (46) (100) (45) (59)
1955-50
1967-68 ' .
to 2. .2 12.5 20.5 1.4 1.3 12.6 21.1 ns
e) () (46) (54) (85) 1) (100) (46) ($%)
197172 1 '

%310aks indicate 1asignificencs.

bnguru in parenthesee denote percentages.

Source: Chern and Just (1978), p. 22.
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past tendency toward regional specislization appears to be less and less

economically rational.

Harvester Impacts on California Growers

The introduction of the tomato harvester brought on two shifts in the
production of processing tomatoes within Califormia: a shift of acreage from
north to south, and a shift from smaller to larger growers.

The southern portion of the 8an Joaquin Valley in California is an
extremely bot and dry region where the land has long been held in very large
farms. Federal irrigation was brought to this area in the 1960's, and lavs
against holding more than 160 acres and receiving this water were not enforced.
These large farms then turned to such cash crops as cotton. The advent of the
tomato harvester and the nev tomato varieties made possible the growing of
tomatoes in the area. The University of California, FMC Corporation, the seed
companies and other firms pursued a joint research project to determine just
vhich tomatoes and other vegetoduction and processing in one regiom took place
in a8 "cheap"” energy environment, and with the advent of much higher
transportation and production costs because of rising real emergy costs, this
past tendency toward regional specialization appears to be less and less
economically rational.

sfully, and basis for growing tomatoes in the region was the new machine variety
tomato, which was adapted to salinity and to the requirements of the harvester.
This new variety of tomato therefore sllowed the expansion of ;roduction in
that the real without towns or population, but with large, flat landholdings
" that were ideal for the harvester (California Tomato Grower, 1968).

The effect of this shift in production technique has been a boom in
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tomato production in Fresno County. Production went from zero in 1960 to 22
percent of state production in 1975, moving the county into first place in
California tomato production (see Table VI.8). This expansion has made
possible the extension of the tomato canning season, which has allowed
processors to better utilize fixed investment (Table VI.9).

An sccompanying effect has been the leveling off of acreage expansion in
the northern counties, although the very substantial general growth of
Californisa tomato production has increased the absolute output of all regions
(see Table VI.8).

As ve have mentioned above, the growers who adopted mechanized tomato
production in the south were generally very large. This tendency for producers
of tomatoes to become larger was part of a more general bias of the new
technology toward large farms. Thus, like many other kinds of mechanization,
tomato harvest technology implied a very uneven development among farmers.

The adoption of the tomato harvester was not possible for all tomato
growers because many did not possess sufficient land to make full and effective
use of the machine. The first machines required about 100 acres, but by the
early 1970's the never machines required over 200 acres. Moreover, tomatoes
cannot be grown on the same acreage year after year; tomatoes must be rotated
with other crops to preserve yields, thus the farmer must have access to more
than 100 or 200 acres, or not plant the crop every other year.

Machine sharing and custom harvesting arrangements did arise (California
Tomato Grower, 1966), and these should have protected farmers with less than
enough land for full utilization of the technology. However, the problem was
not simply one of speading the high fixed costs of the machine, but also the

field requirements for effective operation. The machine required long rows;
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frequent turns reduced its efficiency. Farmers with relatively small plots, on
wvhich they successfully grew hand-harvested tomatoes, could therefore not use
the machine, even if they could evolve sharing or renting arrangements with
other farmers. This explains why less than 10 percent of the acreage is
harvested in this way (Thompson and Scheuring, 1978).

Not only was the land requirement a difficult obstacle for smaller
grovers adopting the harvester, but so too were the capital requirements. The
machine was expensive, and adoption implied not only the harvester itself, but
also investment in a package, vhich eventually included direct-seeders to
insure uniformity in planting, power tillers, chemicals for weed control, bulk
bin carriers, a machine to open up the fields for the carriers, and perhaps
thinning machines (Sims, et. al. 1979). The nev package was thus expensive,
and for a farmer without a strong credit rating, adoption may not have been
possible. Moreover, there is some evidence that bankers and processors, who
were sources of credit, tended to favor the large growers who had never grown
tomatoes over the smaller farmers with experience in the crop.

An additional and more oubile implication of this new technology is that
it required a shift from what economists call "variable" costs to fixed costs.
The hand-harvest technique implied relatively low fixed costs; if a farmer
decided not to grow tomatoes, he incurred no costs; he simply did not incur the
seed, fertilizer, wvater, fuel, and labor costs associated with producing the
crop. With the new harvest technology, if the farmer decided not to produce
tomatoes, he still had to pay the high fixed costs associated with all of the
implements. High fixed costs thus reduced the farmer's flexibility to choose
his crop mix, virtually forcing him to produce tomatoes, year after year.

Reduced flexibility meant greater vulmerability to changes in the market or
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weather conditions, and increased the risk of farming. Only larger farmers,
with enough land for other crops could afford to grow tomatoes and still have s
sufficiently diversified crop pattern to minimize these kinds of risks.

It is therefore not surprising to find a shift from small to large
growers. The data on tomato production do not provide the degree of detail
that wve might desire to see all of the distributional consequences of this
technology. However, the dats we have all indicate the nature of the change.
For example, a survey of tomato growers in 1964 indicates that a majority of
farmers growing tomates harvested less than 100 acres (see Table IV.10). Since
the first harvester required more than 100 acres for efficient utilizatiom, it
is likely that many of these small growers either had to expand production or
sell out. We have estimates of the number of canning tomato growers and the
smount of acreage harvested for several different years. For example, in 1964
there were about 1072 farmers with tomatoes (see Table VI.10) on about 143,000
acres; average size was 132 acres. By 1975 there were sbout 845 tomato growers
with almost 300,000 acres; average size of 354 acres, almost three times the
size of the 1964 farms. While average size did increase for most crops in
California during the same period, the rate of growth in the size of tomato
farms far exceeds the rate of other crops (see LeVeen, 1978).

These average data mask the distribution of production, for there are
very likely many small farms with a relatively small amount of total acreage
that help to bring the average down; most of the production is most likely on a
few very large units. For example, in the 1974 Census of Agriculture, the
average size of a vegetable farm was about 150 acres, but 58 percent of all
production was on the 11 percent of farms with more than 1000 acres of

harvested cropland. The Thompson and Scheuring survey of tomato growers in two
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TABLE VI. 10

DISTRIBUTION OF CALIFORNIA TOMATO GROWERS, BY ACRES; 1964

Acres Number of Rercent of
Srovers Srovers
1-99 697 65.12
100-199 249 23.2
200-299 66 6.2
300-399 31 2.9
400-499 15 1.4
500 plus 14 1.4

Source: Thor, E. and J. Mamer, "California Canning Tomatoes, 1965 Labor
Situation,” Department of Agricultural Economics, University of California,
Berkeley.
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important California agricultural counties found an average size of about 500
acres, but also found one grower who produced 13,000 acres (Thompson and
Scheuring, 1978, pp. 14-16). In summary, the data bear out the contention
that the new t;chnology stimulated a substantial consolidation of tomato
production on large farms.

The consolidation of farming into fewer and larger units is a general
tendency arising out of the competitive processes of capitalist agriculture,
but this development is speeded by publicly-funded innovations such as the
mechanical tomato harvester. The uneven adoption of the machine smong farms of
different size heightens the struggle for survival within agriculture by
foreclosing to small producers the option to produce one of the highest value

crops of all the vegetables.

Mechanization and Structural Change within the Processing Industry

The tomato harvester is also associated with changes in the tomato
canning industry. Technological change has also occurred within the canneries,
so it is difficult to sort out the direction of causality, but more rapid
developments in California than elsevhere suggest the importamce of the
machine-harvest system, and the benefits to certain sectors of capital of
uneven development.

Canners wvere reluctant to accept the machanical harvester because of
quality control problems associated with the new tomatoes. Jack Hanna admitted
in 1968 that one-fourth of the crop of his new tomatoes were damaged with
impact cracks contaminated with soil,yeast, and bacteria (California Agrarian
Action Project, 1977). As one canner summarized it in 1968, "on balance, the

effects of machine harvesting thus far have tended to add to processing costs
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and to increase fhe processing and marketing problems traceable to product
quality at time of delivery to our cannery." (Allewelt, 1969).

Bulk bins required canmers to install bin unloading devices; the later
transition to truckload tubs necessitated new water flume equipment. Washing
and sorting costs incressed. Ome study estimated dirt and trash removal costs
at $75 million in 1975 (California Agrariam Action Project, 1977), and some
processors included dirt tolerance limits in their contracts with producers.

But at the same time, the new tomatoes and their problems provided the
basis for mev products, newv processing techmiques, and therefore remeved
profitability in tomato canning.

The new technology of aseptic processing has led to the development of
bulk-storage processing (1). Tomatoes are partially processed and bulk-stored
aseptically until the height of the season is past, wvhen they are reprocessed
into various products. Also, different colors (ripeness) of tomatoes, which
result from machime harvesting can be partially processed separately, then
later mixed to meet grade standards. This development has enabled growers to
pick tomatoes when they are greener and harder without any reduction in the
utilisation of the crop (see Luh and Woodroof, 1975).

Bulk-storage processing has extended the processing plant's useful
season, thus improving the return on fixed capital. It has also allowed
processors to wait to determine the optimal mix of marketable products.
Finally, the high capital-intensity of the technology has made possible the
location of aseptic processing plants in very rural areas wvhere normally there
would be insufficient labor.

These developments resulted in tomato processing becoming the only

dynamic and growing sector of California's canning industry (Rea, in Moulton,
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1972, p. 54). Practically all new plant capacity after 1965 has been devoted
to tomatoes. For example, in 1966, Heinz, a major producer, doubled its tomato
capacity, while at the same time, a totally new firm began processing tomatoes;
Tri-Valley Growers constructed an entire plant in 1975 in a very rural area
that only makes aseptically processed tomato paste in 55-gallon drums; Del
Monte opened a new tomato processing plant in 1970; and a tomato plant opened
in Kings Co.in 1976 (see Figure VI.1).

More examples could be cited, but in every case these nev plants were
located in the valleys near the tomato production, and avay from the San
Francisco Bay Area vhere they were historically built. The social effects of
this shift in jobs are unstudied, though in moving from urbam to rural areas,
it is very likely that the firms were able to tap a less well organized labor
market and perbaps increased their power over the unionms.

Of course, concentration in the industry has continued. The number of
firms declined from 42 to 22 in the past twenty years (California Tomato
Grower, 1980). But this decline has been slower than in other states, and it
has been slower than the decline in firms processing other California crops.
For example, according to the California Cling Peach Advisory Board Almanac,
the number of cling peach processors declined from 38 to 14 over the past 20
years.

It would thus appear from the rapid expansion of the industry, the
introducton of new technology, and the continued involvement of several
multinational firms, that in spite of problems caused by machine-harvested
tomatoes, processors in California have benefitted from the introduction of the
harvester. If this is so, then (ignoring their own labor conflicts) they must

have accomplished this partly though the uneven development of technology
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FIGURE VI.1

Spatial Dietribution of Processing Tomato
Production in California, 1975 (Percent of

Total Volume)
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relative to other areas in the nation and through a struggle with the growers
over the distribution of the gains from this new techmology. It is to the

latter subject that we now turnm.

Conflicts Between Growers and Processors

As capitalism develops in agriculture, a process of increasing
integration with industrial and merchant capital is accelerated by
technological change. The traditional comcept of "agriculture” thus becomes
just one stage in an articulated industrial process, ever more dependent om
external inputs and contracted services, ever more tightly bound through
contracts to processors and first handlers (Friedland, et. al. 1980). This
process of capitalist development has led to the reconceptualization of
agriculture as "agribusiness” (see Davis and Goldberg, 1957) or "complexes™ of
interrelated production and marketing (Arroyo, 1977).

Students of these developments have tended to portray this process as
leading either to a more efficient coordination of a complex production and
distribution system (see Davis and Goldberg, 1957) or to the domination of
agriculture by industry (Friedland, et. al. 1980; Davis, 1980). 1In this
section we assert by example that the first view abstracts from social reality
and fails to note the conflict and competition inherent in capitalism, and that
the second is too functional and ignores the contradictions inherent in any
capitalist structural form.

In other words, there is a process of concentration and organization
under way in agriculture that tends to raise barriers to the domination of
agriculture by industry. While a theory of contract farming that sees the

farmer as merely a piece worker for capital (Davis, 1980) is perhaps
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appropriate in early stages of integration, the internally comtradictory nature
of this relationship (bound up with the process of capital accumulation) tends
to negate its functionality for non-farm capital (2). Specifically, the
process of capital accumulation tends to eliminate some of the farmers and
leads those larger producers remaining in sgriculture to organize and oppose
those wvho wvould attempt to dominate and extract all of the surplus from
farming. Of course, there is no necessary relationship between increasing
concentration of agricultural production and ecomomic or political
orzani:.tioﬁ, but concentration does remove the barrier to effective
organization set up by large numbers (see Babb et. al. , 1969).

In other words, there would appear to be a process of development within
agriculture wvhereby capitalists within the primary production enterprise become
sufficiently powerful to confront the ecomomic power of the rest of the
sgribusiness system, and a struggle over the distribution of the surplus from
innovations such as the tomato harvester ensues. Such a representation of the
relationship between fractions of capital seems appropriate to the analysis of
the relatonship between growers and processors in California. There is even
some evidence that in the cases where nonfarm capital appears to dominate
agriculture, such as in the broiler industry of the South, that growers have
begun to organize against the processors and exploitative contract
relationships (Shockley, 1980)

Increasing vertical integration between agricultural producers and
processors develops simultaneously with the increasing specialization of
farmers. This specialization on the one hand tends to reinforce dependent
contractual relationships and limit the farmers' optioms, but on the other, it

leads to organization to defend the farmers' interests. Imn our example of
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tomatoes, this process of organization and intra-capitalist conflict was
markedly accelerated by the comcentration and specialisation which arose from
the adoption of the mechanical harvester.

First, specialisation is generally associated with new technology and nev
skills/knowvledge which together imply a high capital investment on the part of
the farmer. Tomato harvesters costing $150,000 and usually purchased or leased
on a three to five year basis are only one example. As the director of the
California Tomato Growers Association moted in his retirement message, before
the mechanical harvester "any farmer who had a cultivatiag tractor vas a
potential tomato grower," (California Tomato Grower, 1980) but the competition
for credit and market became crucial to successful entry into tomato production
after the imtroduction of the techmology.

Second, the very product itself becomes more specialized through breeding
progrems generally conducted by land grant universities and associated with the
processing or shipping industries (3). Thus, the development of tomatoes for
machine harvesting at the same time limited the marketing options of tomato
grovers. Tomato breeding programs had increasingly differentiated the growers
of fresh and processing tomatoes, and the invention of the machine and the
conversion by procesors to handling the new types of tomatoes just reinforced
an already-existing division of labor. In the Midwest and East, it has been
common for tomato canneries to be used as overflowv markets from fresh
product;on. but the eventual mechanization of their harvest will eliminate this
as well.

An earlier example can be found in California.cling peaches, developed
especially for canning in the late 19th century. Processing was the only

market for the new peaches, and this led to early confrontations between the
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grovers and processors, formation of a grower bargaining association, constant
overproduction, and govermment supply controls (Jamison, 1966). Many of these
same events have occurred or are about to occur in the processing tomato
industry.

Finally, the limited markets and high investment which result from
specialization tended to increase the risk associated with tomato growing and
reinforced tight contractual relationships with processors. No grower wanted
to be without a "home" for his crop. While expensive new technology tended to
reduce the number of potential tomato growers and thus theoretically increase
the bargaining position of the remaining farmers, the same investment made it
even more imperative that the farmer retain access to markets, implying perhaps
a vesker bargaining position against processors.

Processors took advantage of this lowered supply elasticity of tomato
grovers, and tomato prices fell in the late 1960's (see Table VI.1l). The
industry had long been characterized by oligopsony power, with price leadership
being exercised by a dominant firm, and so canners had a structural mechanisa
through which to capture the surplus arising from the lowered costs of
producing tomatoes (Collins, et. al. 1959). Chern and Just, in examining
various elasticities, provide empirical support for this model: higher fixed
costs made growers more vulnerable to the market power of the processors (Chern
and Just, 1978).

While we have not pursued actual quantification of this assertion, a
cursory review of the facts lends it credence. First, nominal prices to
grovers fell from $38.70/ton im 1967 to $25.20/ton by 1970 (real prices fell to
$21.67) while one measure of real grower costs rose from $449.68/acre in 1967

to $533.74/acre in 1970 (see Table VI.11). Second, overproduction in 1967-68
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led to a glut of tomato products which idled some 300 harvesters at growers'
expense in 1969-1970 (Brandt and Carman, 1975). (This oversupply cannot
explain the low grower prices, though, because they continued low through 1973,
even though surpluses were moderated). Third, estimates of tomato growers's
profits show very low (even negative) returns in 1969 through 1972 (see Figure
VI.2). But the two trends which best demonstrate the probable monopsony power
of processors are the formation of a bargaining association smong growers and
the growth of the cooperative processing firms, controlled by growers.

The California Tomato Growers Association had attempted to bargain for
grovers in the late 1950's, but the farmers were so divided that the effort
ended in disaster, almost destroying the organization. The glut of tomatoes in
1969 and 1970 led to an attempt to pass a state-supervised supply control
marketing order in 1970. This also failed as processors raised prices
slightly. Finally, as low prices and returns continued into the early 1970°'s,
and as the number of growers was reduced, over 65 percent of the growers signed
up in support of a bargaining association in 1974, which has since brought
growers much higher returns (see Figure VI.2 and Table VI.1l).

This type of price bargaining represents the institutionalisation of
conflict between fractions of capital over the distribution of the surplus
afforded by the change in technology and the rapid growth of demand for tomato
products. Tomato growers' success can only squeeze the processors' margins,
and this has contributed to continued conflict. Seeveral lawsuits against
processors have been filed by growers, charging that processors have colluded
to set prices and to destroy the bargaining association through a strategy of
divide and conquer. A similar stategy had apparently worked in 1959 and 1970.

One suit by two growers also charges that canners induced them to spend more
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FIGURE VI, 2

Representative Tomatc Grower Profitability
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TABLE VI.11

CANNING TOMATO PRODUCTION STATISTICS FOR CALIFORNIA, 1950-1976

Year Harvested Yield Total Farm Gate CPI Real
Acreage Production Price Deflated Grower

RPrice _ Coste

1950 75.50 12.70 958.5 23.5 32.59 n.8.

1951 148.30 14.90 2,209.7 30.20 38.82 245.62
1952 112.90 16.10 1,817.6 25.50 32.08 292.29
1953 83.00 17.00 1,411.0 22.90 28.59 332.5
1954 79.50 16.90 1,343.6 20.40 25.34 - 343.83
1955 116.30 17.10 1,988.4 22.80 28.43 374.65
1956 151.50 18.30 2,772.5 22.70 27.89 421.92
1957 128.70 15.70 2,020.6 21.90 25.98 345.21
1958 152.90 17.20 2,629.9 22.70 26.21 392.92
1959 129.70 15.40 1,997.4 21.80 24.97 357.88
1960 130.00 17.30 2,249.0 23.40 26.38 425.31
1961 146.80. 15.80 2,319.4 30.10 33.59 400.97
1962 177.20 18.20 3,225.0 27.60 30.46 475.9
1963 129.00 19.10 2,463.9 25.40 27.70 508 .84
1964 143.00 21.00 3,003.5 25.40 27.23 576 .38
1965 122.80 20.10 2,460.3 35.40 37.46 582.17
1966 162.50 19.30 3,136.3 30.00 30.86 505.71
1967 186.70 17.10 3,192.6 38.70 38.70 449 .68
1968 231.30 21.20 4,903.6 35.20 33.78 512.32
1969 154.00 21.90 3,372.6 27.20 24.73 520 .46
1970 141.30 23.80 3,362.9 25.20 21.67 533.74
1971 163.70 23.70 3,879.7 28.00 23.08 529.19
1972 178.90 25.30 4,526.2 28.00 22.35 559.92
1973 218.90 22.30 4,861.4 35.00 26.30 512.67
1974 249.90 23.40 5,847.8 56 .80 38.46 522.53
1975 299.20 24.30 7,270.5 55.60 34.49 546.21
1976 233.80 21.70 5,066.5 47.40 27.88 n.as.

Source: Brandt, et. al. 1976; Table Al2, p. 111
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than $1 million on harvesting machines and then reneged on promises to buy
enough tomatoes to pay off the loans (New West, 1979; S.F. Chronicle, 1979).

The basic problem which arises from the tomato growers' new-found
bargaining power is common to all such associations -- an inability to control
supply. With only one market for the crop, high prices inevitably bring
overproduction. For example, in 1976 some 1.8 million tons of tomatoes were
left in the fields (California Agrarian Action Project, 1977, p. 1361-62).
Thus a cyclical boom and bust pattern sets in, and success becomes a long-term
empirical question (Helmberger and Hoos, 1965).

Cooperative processing, on the other hand, is not a response to price,
but a result of uncertainty, a desire of growers to be assured a market every
year. Such firms have grown rapidly in California fruits and vegetables,
particularly in the past 15 years. They enjoy the decided advantage of not
having to pay their farmer-owners the full going price for their crops in any
year. The competition which results from this cost advantage, added to the
increased bargaining by tomato growers, has severely limited the profitability

of proprietary canning:

"We have seen some of the proprietary operators sell off their
processing plants to grower cooperatives. In effect, they have moved
avay from the least profitable parts of their business and used their
recovered investment to exploit better opportunities. The growers,
on the other hand, have had to make investment in processing
facilities by necessity. I can forsee a time when all the bricks and
mortar of the fruit and vegetable processing industry will be owned
by the farmers. In many cases the farmers are forced into it just to
find a home for their products." (Moulton, 1972).

But this owmership of processing faciltities, this forward integrationm,

merely reposits in a new form the same problems which have historically faced
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favor canning everything they produce, no matter the market situatiom. Then,
teo, cooperative processors find themselves again faced with oligopsomistic
buyers in the form of large retail chains, wholesalers, or the very brand-name
firms who sold them the camneries, now limited to the role of merchsat capital,
but with privileged access to markets. This reminds one of nothing so much as
the agrcnent: Third World countries must strike with multinational
corporations to gain access to markets for their exports.

The struggles are resposited at a nev level, the battle enjoined in a
different form, but the contradictions remain to ensure that these new forms of
capitalist agriculture will themselves be destroyed in some new process of

sccumulation.

Mechanigation and Class 8truggle

A dislectical spproach to society seeks to locate the contradictions
inherent in socisl reality that give rise to conflict and thus to qualitative
changes in that reality. For understanding much of capitalist development, the
fundamental motor force is that of the conflict between capital and labor. 1Ia
the present example, this conflict plays a cemtral role.

As we discussed above, the invention and adoption of the tomato harvester
vas a response to the problems associated with reproducing a cheap and docile
labor force, the attempts to organise agricultural labor, and the ressulting
strikes and related higher wages. In the following section, we analyse the
effects of the mechanical tomato harvester on labor by examiniag the struggles
between growers and workers both over the control of the labor process and over
the returns to labor. While the adoption of the harvester was an attempt to

resolve some contradictions, and while it has provided a basis for s new
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process of accumulation, the basic contradictions of capitalist agriculture
have merely been reposited in a new form.

The mechanical harvester offered tomato growers a new form of comtrol
over the labor process. Braceros had been tremendously efficient workers:
young men, coming from a very low-wage environment, paid on a piece-rate basis,
and subject to being sent home if they did not perform up to a standard, had
considerable incentives to work long and hard. These workers were effectively
controlled by the ethnic separation from the rest of the labor force and by
their non-citizen status, which served as a powerful threat. As ve noted in
Part II, this ethnic separation had characterized the history of labor control
in California. But with the end of the Bracero Program, growers faced a new
situation in which they were, for virtually the first time, without access to a
source of foreign workers to replenish the domestic labor market when
conditions became tight. As a result, wages rose and labor organization became
a real possibility for the first time since the 1930's. As we noted, there
vere several responses to this situation, but for tomat growers the solution
vas mechanization of the harvest.

The harvester both reduced the number of workers needed and altered the
method of control. The ethnic segmentation was retained (over 90 percent of
the post-Bracero labor force consisted of workers of Mexican descent (Thompson
and Scheuring, p. 37)), but growers were able to substitute women om the
sorting belts for the formerly all-male hand-picking crews (Friedland and
Barton, 1975). About 80 percent of the new labor force was female (Thompson
and Scheuring, 1978). Interestingly, this strategy of substituting women for
men was recOmmended by a 1965 University of California study (Becket, 1966).

This substitution increased grower control over labor by opening up & new
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low-wage and unstructured labor market for exploitation.

Growver control over labor was also increased by the discipline of the
machine. Under the previous hand-picking regime, pressure for worker
productivity was maintained through the institution of the piece-rate wage. A
wvorker had to perform at a standard acceptable to the grower, or his wages were
very low. Under the machine technology, productivity of labor was set by the
assembly line process of the sorter belt. Thus the speed of the belt, coupled
with hourly wages, helped to increase control over worker productivity
(EBdwards, 1979).

This new ngchine process brought about a structural change in the nature
of the labor force: it reduced the seasonality and magnitude of labor needs,
but redefined the composition. There was a "deskilling" of the majority of the
wvorkers, as the women sorters replaced men pickers, and a "skilling"” of a
minority who worked in new jobs as drivers and mechanics (see Table VI. 12).

Thus, in general, there resulted an unequal payoff to labor due to
several effects of the harvester. On the one hand, an unemployment effect
displaced those (few) domestic workers and all of the Braceros who had picked
tomatoes, and eliminated the domestic picking job slots which might have
resulted from the end of the Bracero Program. An accompanying employment
effect provided jobs for women and certain (skilled) men. It should be noted
that a likely additional effect of the harvester was to reduce the demand for
labor in rural Mexico, for had this techmology not arisen, at least some of the
tomato production would have followed the Bracero workers back to Mexico.

Because the tomato industry did expand in California, the net impact on
employment must be seen as the difference between the new jobs created by this

expansion, based on the substitution of unskilled for more skilled workers, and
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TABLE VI.12

COMPARISON OF WORK ORGANIZATION:
HAD V, MACHINE HARVEST

Number of Workers
Machinery Used

Job or Skill
Gradations

Rate of Pay

length of Working
Day

Working Conditions;
Posture

Pace Control

Special Clothing
Used

Source:

HAND HARVEST MACHINE HARVEST
—ﬂ
$0,000 (1964) 18,000 (1972)
Trucks (hauling) Rarvester -
Tractors or Semi-trucks
Forklifts
Supervisors Supervisors
Pickers “ Rarvester Operator
Lua Counters Trud/Tractor Drivers
Swarpers Lift Conveyor-Operators
Drivers Head Sorter
Farklift Operator
Sorters
Repair and Service Workers
Pickers/Piece Rate Raurly
All Others/Hourly
8-12 Hours 8-12 Hours
(Canditions Permitting) (Conditions Permitting)

-

Night Shift Optional

Stoop .snndi.n;
B Restricted Moverent
Individual Machine-controlled
None Ruhber Gloves
Bandana
Sunglasses

Friedland and Barton (1975), p. 41.
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the jobs lost as a consequence of the substitution of machines for human labor.
It must be remembered that expansion of the industry created jobs inm the
related canning, manufacturing, and transportation sectors of the economy, many
of which were held by more skilled, and higher-paid workers. One study
estimates that the total number of jobs created approximately equalled the
number of jobs lost (Brant, et. al., 1978). Of course, there is no reason to
believe that those workers displaced in the fields found new employment in
these other sectors. Indeed, given the segmented nature of the labor market,
it is very unlikely that agricultural workers found work in these
nonagricultual occupations (see Appendix). Thus, while the harvester may not
have caused an overall reduction in aggregate employment, it still may have had
highly unequal impacts on labor in that it increased the demand for skilled,
organized workers at the expense of the less organized and less-skilled
vorkers. The effect of this inequality is to increase the welfare of those who
already enjoy some measure of economic well-being and to reduce the employment
and incomes of those who live at the margin of society.

In addition to its differential impact on employment of different groups
of workers, the harvester technology, through its impact on the race/sex/skill
levels of agricultural workers, also effectively increased income inequality
among agricultural workers. For skilled, year-around male workers are paid
considerably more than female workers who do seasonal work on harvesting
machines. The sorters are chosen from a more marginal labor market; women who
are supplementing family incomes, who are not family heads, and who work for
only a short period of the year are less demanding of higher wages and less
likely to organize to get them. During the period when mechanical picking and

hand-picking were both taking place, sorters were paid 20 percent less than
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pickers, and 10 to 20 percent less than the average California farm wage
(California Agrarian Action Project, 1978, p. 1365). Though the women perform
exactly the same job as cannery workers, they are paid only half as much due to
the lack of unionization and the absence of white or male workers.

This restructuring of the labor force occurred in the context of a
growing labor movement. A strike in Delanmo in 1965 set the stage for Cesar
Chavez and the United Farmorkers Union to build an increasingly powerful
organization of agricultural workers. The new-found success of these efforts
helped to provide impetus to all of the strategies we have discussed.

Labor also won a number of victories in the arena of state policy: in
1965, a federal law regulated labor contractors; in 1974, the California
minimum wage was extended to male agricultural workers; in 1975, the California
legislature passed the Agricultural Labor Relations Act, giving farm workers
the right to organize unions, and also passed a law including agriculture in
the unemployment insurance program. All of these laws and regulations have
tended to raise the cost of labor to growers, both in terms of wages and fringe
benefits (Mamer and Fuller, 1978).

The United Farm Workers pursued an organizing drive in some tomato fields
in 1974. Strikes at the height of the season led to a 50 cent per hour incrase
in wvages (California Agrarian Action Project, 1978, p. 1365). The next year
brought the California Agricultural Relations Act which provided labor with a
stronger based from which to demand union recognition. The growers responded
to this increasing threat of higher wages by adopting the second major
harvester innovation, the electronic sorter, which uses an electric eye to do
the vork of the hand-sorters, thereby eliminating about half of the labor

previously required by the harvester. In 1976, 19 percent of the canning
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tomatoes in California were electronically sorted; in 1977 about 35 percent
vere so sorted, and by 1978 virtually all are electronically sorted (Kumar, et.
al. 1978, p. 189). The electronic sorter does not have offsetting job
creation, as did the original harvester, and it is estimated that its adoption
eliminated roughly 12,000 to 14,000 jobs (Thompson and Scheuring, 1978).

Movements to organize workers in other regions of the nation have met
with similar responses (Downs, et. al. 1979). Ohio farmers had never adopted
the mechanical harvester because of the scale of farms, weather problems,
different tomato varieties, and a different processing orientation (tomato
juice and soup rather than catsup and paste, etc.), and hence the process of
concentration of farming was not as advanced as in California. When workers
struck the farms supplying one large processor, they were not successful in
their efforts, primarily because the farmers were themselves so dominated by
the processor that they had no margin which which to bargin. When workers
attempted to involQe the processor, it responded by making technical changes
necessary to process machine-harvested tomatoes, and proceeded to force the
adoption of the tomato picking machines through its contract arrangements with
its farmers. Efforts by the workers to form an alliance with small farmers,
wvhose existence was threatened by these developments, failed, as did their
efforts to raise wages.

In these examples, capitalist agricultue provides the basis for the
organization of workers into coherent and powerful groups. In response to the
rising power of labor, farmers substitute machines for workers, in an effort to
reduce dependence on labor and to increase the productivity of the remaining
wvorkers sufficiently so as to permit higher wages without a loss of profit. In

the course of these events, farms become larger and fewer in number, and
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TABLE VI.13

Seleczted Performance Measures Associated wit™ the Mechanical Tomoto Rarvester
and with Rav Produzt Mandling in California, 1960-197¢

|
Marves: Sessor
Mdoptior. Work Unite Fare Wage Rate
Rate of California | U.S.
Rsv Tomatc Mechanical o/ Per Tom ‘t-no., Pare <
Yesr  Produ:tio~ Warves:er Tetsl= Marvested| Worher— Worher=
1.000 toss percent 1,000 weeks wosks lagex. 1960 = 100
(¢} (2) ) (s) (s) (6)
i 1965 | 2,59 0.0 341.4 .182 100 100
, 19el 2, M0 0.% 367 .4 .158 108 103
|
196 | 235 1.3 403.2 325 9% 105
1963 I 2.664 1.3 308.? 129 3101 100
196. l 3,000 3.5 378.8 126 104 1)
10¢¢ | 2,668 20.0 267.4 108 13 118
10¢ce 3,13 70.0 208.¢ .092 138 126
. i
Lolee” 3.19 8c.0 2.7.8 .078 138 139
: 106¢ 6,90 9.0 292.% .060 188 150
1969 3.1%) ".C 182.1 054 168 166
19°C 3.3¢5 10C.C 18%.2 .06¢ 169 179
i
19°) . 3,08° 100.0 182.2 N % 17 187
19°: &,52¢ 10¢.C 206.8 066 170 19?7
L1973 - 4,86 100.0 208.¢ .06) £33 as
I
| 197 5.848 10C.0 248.1 062 238 24?
197¢ 7,272 100.0 252.6 .03% 270 26?7
] 197¢ 5.06¢ 100.0 195.6 .03 293 292 |
| - .
8/ Warvest sesson extends free July ] through November 1S. The figures represent sessomal harvest

Sou

laber See Append:x B for detalis of these calculstions.
ladex is bssed 0np weighted wage rate for harvest sesson temsto workers (see Buccols., p. 32)).

1adex 1is adjusted for seasonal varistion.

rce: Brandt, French and Jesse (1978), p. 35.
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vorkers are displaced from agriculture. The tomato harvester is far from
unique in its impact; indeed it is only the latest in a long history of such
machines. The cotton harvester, adopted under similar conditins, led to the
transformation of many rural areas and the migraton of millions of poor blacks
to the cities (Bertrand, 1948).

To summarize, the tomato harvester was the result of labor's opposition
to the lov wages/high exploitation that has characterized California
agriculture from its inception. Labor's efforts to terminate the Bracero
Program caused the adoption of more machines and the rationalisation schemes
outlined earlier. These, in turn, provided a new basis for accumulatiom, with
the California tomato industry, in particular, coming to dominate processing
tomato production in the United States.

But the basic contradiction of capitalist production has not disappeared,
and the basis for organizing workers remains and hence, so does the continued
possibility of conflict. To this must be added new contradictions associated
with the rapid rise in real energy costs and the groving evidence that many
labor-saving innovations imply ecological destruction that will reduce the
long-run productivity of the land. These new contradictions may make the
tomato harvester just one aspect of a unique, and passing, historical

development.
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NOTES ON PART VI

1. Umnder this process, the container and product are steriliszed separately, and
thea the container filled and sealed with cooled product. This is necessary for
the use of large containers, else the product w>ruld be ruined by the high heat
necessary to sterilize the container in the usual manner.

2. This is not a linear process. Certainly small farms can be recreated and
appended to capital, or can survive in some altered form. The point is that
such functional relationships are inherently contradictory and capitalism tends
to destroy non-capitalist forms of production.

3. For exzsmple, growers who contract with some large processors, such as Heinz
and Csmpbells must use the seeds developed by these firms, and not by the large
seed manufacturers.
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PART VII

THE PAYOFF MATRIX: WHO BENEFITS FROM THE HARVESTER TECHNOLGY?

A full accounting of the costs and benefits of the introduction of the
mechanical harvester would require that we could knov what would have happemed
had the harvester mot been introduced. Such a "counter-factual™ hypothesis is
very difficult to specify, though any claim about the advantges or
disadvantages of mechanization certainly must be based on such a conception,
even if left implicit. Given the limitations on data availability and om our
resources, wve have not been able to quantify the magnitude of the payoffs and
costs to the various affected groups. Nevertheless, we can indicate what we
thiak the nature of the benefits and costs have been in qualitative terms,
using the material presented above and our understanding of how the tomato
harvester affected the course of the tomato industry in Californmia. This
analysis of the pay-off matrix can then help to identify the probable sources

of support for the new techmology.

Consumers

Lookiang first at the consumer, it is virtually an axiom of the American
agricultural economics profession that all cost-savings benefits of technology
must flov to the consumer in terms of lower prices. The literature on the
social returns to public and private investment in agricultural research always

begins with this basic assumption (e.g. Griliches, 1958; Just, et. al.
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1978). Not only is it assumed that the benefits of technmology are passed along
to consumers, but also it is asserted, on the basis of "empirical analysis"
that the benefits are very large. For example, Schmitz and Seckler found that
the social returns to the tomato harvester were in excess of 1000 percent of
the public investment costs. Leaving aside the fact that this analysis
neglects a major portion of the costs associated with the tomato harvester
(namely those of breeding the new tomato plants and those of educating farmers
as to the best ways of employing the new machines), and hence overstates the
social benefits, there is an even more important conceptual flawv upon which
this analysis is built.

This flav is the assumption that the food system can be characterized as
being competitive, so that all cost-savings are passed along to consumers in
lower food costs, and none are captured by producers, processors, wholesalers,
or retailers in the form of excess, or monopoly profits. Indeed, this same
assumption is found in virtually all of the studies of the social benefits of
agricultural technology, even though the presence of monopoly power in the food
industry is well documented (e.g. National Commission on Food Marketing, 1966 ;
Federal Trade Commission, 1969; Comnor, 1979).

In the particular case of canning tomatoes, we have already seen that
processors possessed sufficient market power to manipulate prices, first to
encourage adoption of the harvester, and later to extract the surplus created
by the new technology. We have also seen a struggle between growers and
processors over the surplus and the formation of the producer bargaining
association, which improved the prices received by producers. Finally, we have
noted that under the new technology, it became increasingly difficult to become

a tomato grower because of the capital requirements and because of the



PAGE 156

importance of access to tomato contracts. Thus the supply of tomatoes is
manipulated through contracts and the price through bargaining. Certainly
these arrangements are inconsistent with the usual assumptions of competition
and they raise the question of who really does benmefit from such technology.
Ve are awvare of no empirical investigations in the agricultural economics
literature tracing the actual distribution of bemefits; previous analysis
assumes avay this important question by failing to take seriously the possible
presence of monopoly power.

There is an even more important reason for questioning the conventional
studies of the tomato harvester that purport to find large social benefits, for
they implicitly assume that the alternative to the adoption of the new
technology is the status quo ante, adjusted for rising labor costs. Thus it is
pointed out that the rapid expansion of the tomato industry in Califormia could
not have taken place without the harvester. That is, a connection between the
availability of the nev technology and the increasing supply of tomato products
is drawn, with the implication that without the harvester, the supplies would
have been reduced and prices would have been higher. However, as wve have
already pointed out, at the end of the Bracero Program, there .was a clear
choice available to processors; namely, they could promote the adoption of the
harvester and make the necessary internal adjustments, or they could move to
cheap labor areas in Mexico and meet the rising demand using hand-labor rather
than machines.

In other words, if the machine had not been available, it appears likely
that the cost of tomatoes would not have risen with domestic wage rates, for
the industry would likely have expanded in Mexico and the supply would have

kept pace with demand, using human labor.
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Thus, in assessing the impact of the machine, it is extremely important
how one specifies the alternative production possibilities. It may be correct
to assume that Mexico would not have supplied the world with wheat, had the
combine not been developed, or cotton, had the cotton picker not been adopted,
but for a relatively small crop such as tomatoes, the possibility of
alternative supplies from other nations at the supply price similar to that of
the machine harvest is sufficiently strong to require it be taken into account
in assessing the benefits of the machine to consumers. Consumers are not
particularly concerned wvhether the tomatoes are produced in California or
Mexico as long as the price is the same, though perhaps the higher quality of
hand-picked tomatoes might have some tangible benefit to the consumer.

For these reasons, then, vhile we do not have any quantitative results to
support our contention, we believe that the harvester had, at best, a
relatively small beneficial impact on consumer welfare. We further think that
the burden of proof should lie with those who argue in favor of substantial
consumer benefits, since previous analyses have not adequately dealt with the
problems posed by monopoly power in the food system and by the alternative
supplies from other nations in their efforts to document the benefits of
mechanization to consumers.

These preceeding comments imply that the major impact of the harvester
vas to preserve and indeed concentrate the locus of canning tomato productiomn
in California. If this is accepted, then it follows that primary beneficiaries
are those who have an ecomomic interest in the tomato industry remaining in
California. These interests would include the growers (and landowners), local
processors who could not easily move to Mexico and those with large fixed

investments in processing capacity that would have no economic value if the
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crop should move, and those who sell inputs to the producers, such as the
machinery, chemical, and seed companies.
Finally, the harvester had important impacts on the welfare of workers.
Some jobs were eliminated, others were created; some categories of workers were
thus benefitted while others were injured. We nov examine the welfare

implications of the new technology for each of these affected groups.

Agricultural Machinery Companies

Jim Hightower (1978) argues that the agricultural research of the Land
Grant College complex greatly benefits machinery and chemical corporations by
providing them with free research and development, low-cost licenses to produce
profitable products, and generally B& helping to encourage farmers to utilize
their products. The facts that we can uncover relating to the tomato harvester
technology tend to bear out Hightower's assertion.

As discussed earlier, the University played a critical role in developing
the mechanical tomato harvester package of inputs. The development of the
machine sand the new varieties of hard tomatoes went hand-in-hand, making it
virtually impossible to develop one without the other. Blackwelder
Manufacturing Company worked closely with the University of California's
agricultural engineering department, while other machinery companies developed
their products in close assocition with other universities in Michigan,
Florida, Maryland, and Illinois. Schmitz and Seckler (1970) estimated that the
University of Califoria spent about $600,000 in developing the harvester while
Blackvelder spent $500,000. These figures neglect all of the University's
research costs incurred in the development of the tomato varieties necessary to

the successful adoption of the machine and also do not include many of the



PAGE 159
salaries and overhead (fixed) costs that were necessary to maintain the
research capability of the University. Unfortunately, the accounting system of
the University does not permit us to disaggregate expenditures for these other
activities, and therefore we are not able to estimate the full public costs of
developing the new technmology. In any event, these costs were substantially
higher than estimated in the Schmitz and Seckler analysis.

It should also be pointed out that because of the complex interaction
between engineering and biological research, private firms would most likely
not have undertaken the developmet of such a technology, for the development
period for the biological innovations was very long and risky. Therefore, even
though a machine could have been developed outside of the University, it is not
likely that the tomato harvest could have been mechanized without the support
of the University. This is another way of stating the obvious fact that the
University's research efforts substantially benefitted those firms that
eventually constructed tomato harvesters, even those firms that did not obtain
the patent to the machine developed by the University.

University licensing of firms to produce the patentable products which
result from its research provides industry access to vital information at much
less than production costs. In many instances, this information would not
otherwvise have been produced by the private sector because of difficulty in
caputuring its benefits. Moreover, royalties have been very low, allowing the
private firms to receive a substantial subsidy (Draper and Draper, 1968). The
licensed firm is also placed in a favorable marketing position through its
relationship to the University's extension program.

In the case of the tomato harvester, Blackwelder was able to add the

University of California's name to its product, the only time the University
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has allowed the use of its name for such a purpose. As a result, Blackwelder
dominated the market for many years and had held its own against much larger
firms. Many small companies were driven out of business in the late 1960's,
after the first round of adoption, and only three or four remain. Some smaller
firms have argued that even if they were to produce a superior product, the
University's access to the farmers through the extemsion program represents an
enormous obstacle to their being able to compete (Ruegg, in: State of
Californa, 1964).

Just what the payoffs have been to the machinery companies are unknown,
but the creation of a new and profitable market for some firms 1is evident.
Almost 2,000 tomato harvesters were sold between 1964 and 1974, and another
1000 have likely been sold over the past five years (Carman and Brandt, 1975).
These sales represent a signficant market. The original harvester sold for
between $18,000 and $25,000, which implies a total value of sales of at least
$50 million by 1974, and this is a conservative estimate, especially if the
service and spare parts components are included. The new electronic sorter and
harvester, which is much faster and larger, sells for up to $150,000 per
machine, implying a likely sales figure of over $100 million over the past five
years. Some of the benefits of the machine sales go to the financial
institutions which provide the credit, so the total value of these machinery
sales must be increased by the interest charges on the loans. Conservatively
estimating a typical loan of three years on all but ten percent of the purchase
price, this implies that the harvester is worth at a minimum, $5 milliom per
year to the banks.

The introduction of the machine had spinoff effects onm cultural

practices, requiring much more precise cultivation, planting, and weed control
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(Friedland and Barton, 1975). This led to increasedluse of machinery,
specialized seeds, and more chemical herbicides. For example, a University of
California publication suggests the following machinery as a prerequisite to
growving canning tomatoes: a direct seeder, a power tiller/cultivator, possibly
a mechanical or electronic thinner, a weed cultivator, mechanical harvesters,
bulk carriers, and a machine to open up the fields for the bulk carriers (Sims,
et. al. 1979). Many of these implements are specialized to tomato
production, and were not required prior to the introduction of the new
technology. Likewise, chemical herbicides, relatively unknown under the old
technology, have become a mainstay of the new production process. All of these
complementary inputs imply new markets for machinery and chemical firms, and

their economic importance may be substantial.

Seed Companies

The seed companies have also benefitted both from the introduction of the
tomato harvester and from the more general pattern of public research in
developing biological innovations. In the particular case in point, Califormnia
seed companies vere often able to market new varieties released by Hanna at the
University after only one or two years of further development. Thus, these
firms wvere able to benefit from the innovation by being spared the long lead
time that such development usually requires. In this case, the University did
the work, but most of the econmomic rewards were captured by the private sector.

In the transition to machine harvest tomato varieties, new strains were
constantly introduced and because of demand, they were usually in short supply.
This constant condition of tight supplies was conducive to an environment

fevorable to "co-respective" behavior among the few large seed companies; such
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behavior is also known as oligopoly pricing, whereby competition between firms
in pricing is replaced by price leadership of one large firm whose example is
followed by the rest of the industry. Whether or not seed companies practiced
this pricing behavior is not clear, however, since some of the large canners
(Del Monte, Heinz, Campbell's) often bred and sold their own seed, thus
providing a counter to the power of the large seed companies.

In recent years, a dramatic change has occurred in the seed industry
vhich could have serious consequences in th; future. The Plant Variety
Protection Act was passed in 1970. This lawv allows patenting of new seed
varieties. In the past ten years, the law has led to a shift of plant breeding
research from the public to the private sector. Research by private seed
companies hs tripled during this period (Crittenden, 1980) and the USDA
financing of plant breeding has declined.

One important result of this shift has been the consolidation of seed
production in a few large firms. Thus, according to Crittenden, during the
past decade dozens of seed companies have been bought, often by large
petrochemical and pharmaceutical firms which include, among others, ITT,
Ciba-Geigy, and Sandoz, Inc. With consolidation comes the increased threat of
monopoly control over seed production and the development of new varieties.
Control over the production and sale of seeds can be an important lever for
these corporations in extracting the benefits of new technologies such as the
tomato harvester.

In our case study, four of the five major suppliers of tomato seeds were
sold in the 1960's, just prior to the passage of the law: Seed Research
Specialistis acquired by Food Machinery Corp. 1in 1965; Asgrow Seed Co. by

Upjohn Co. in 1968; Ferry-Morse Seed Co. by Purex Corp. Ltd. in 1968; and
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Peto Seed Co. by G.J. Ball, Inc. in the late 1960's (California Tomato
Grower, various issues). Under its new owner, Peto Seed Co. hired Professor
Jack Hanna away from the University of California in 1971, by establishing a
new breeding center not far from his home in Davis (Ibid.).

A nev lav has been introduced in Congress that would add patent
protection to the six vegetables (including tomatoes) that were excluded in the
1970 legislation "because the Campbell Soup Co. and the H.J. Heinz Co. felt
prices of these might rise rapidly" (Crittenden, 1980). The fact that these
firms no longer oppose the inclusion of vegetable seeds under the patent act is
difficult to understand, for in the long term, it seems clear that the price of
seeds must rise if firms are sllowed to recoup through pstents the research and
development costs formerly internalized by the public sector. Perhaps these
firms nov have their own production of seeds sufficiently under control that
they do not fear the seed companies and may, instead, be in a position to
capture some of the possible benefits themselves.

These developments are not confined to the United States, but rather are
occurring on a world scale through the instigation of tranmsnational
corporations (Mooney, 1979; Byres, 1980; Black, 1980). Whether or not one
detects a conspiracy to monopolize world germ plasm, the ultimate effect of
these patents will be to consolidate the grip of large agribusiness firms,
especially in the Third World. The privatization and centralization of
research and development by these la;ge firms in Europe and the United States
raises serious issues and emphasizes the importance of analysing the

development of capitalism in agriculture at a world scale (Wionczek, 1978).
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Growers and Landowners

In addition to the suppliers of the new inputs for the mechanized tomato
harvest, it is clear that the growers themselves benefitted from the
introducton of the technology. As discussed above, the machine probably saved
the canning tomato industry for California and was responsible for the
concentration of production in California, at the expense of the rest of the
nation. Had tomato production been allowed to move to Mexico or remain in the
Midwest of the United States, California grovers and agricultural landowners
would have been deprived of the additional profit allowed by tomato production,
especially after the early 1970's, when growers were able to achieve a measure
of collective action with respect to the processors through their bargaining
association. Prior to that time, the harvester had created large surpluses,
and grower profits wvere, in several years, negative (at least, on average).
But with the rapid growth in demand for tomato products and the formation of
the bargaining sssociation, prices to farmers rose after 1972 and have remained
relatively high since that time.

Higher prices mean either higher income to the farm entrepremeurs or
higher rents to landowners. Tomatoes have been more profitable to produce than
the alternative crops. For example, in 19/8 nec income {rom tomatoes, after
paying all costs except land, was about $350 to $400 per acre; for cotton net
income was about $125; for sugar beets about $90; for alfalfa, about $100, for
barley about $80, for csntaloupes, about $225 (based on University of
California Farm Budget Estimates for 1978). If tomatoes were not grown, some
combination of these other crops would most likely have taken up this acreage.
The difference in net income per acre between tomatoes and the other crops is

on the order of $150 to $200. If one assumes that all of the canning tomato
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acreage in the state would have been lost to Mexico without the harvester
technology, this implies a net loss of income to growers and landowners of up
to $45 to $60 million per year!

It might be ssked why competition does not eliminate this profit by
increasing acreage of tomatoes to ;educe the profit differential. Here the
role of the financial institutions and the contracting arrsngements of the
processors are important. Given the considerable costs of becoming a tomato
grover, it is no longer possible for anyone to start growing tomatoes vithout a
large initial investment. Hence entry into tomato production is limited to
those growers with access to capital and to those with access to contracts to
sell tomatoes. In short, competition in tomato production is limited by the
decigsions of financial institutions and by those of the canmers as to how much
acreage to contract to growers. When we recognize that the price-setting
mechanism is subject to colllective bargaining between large growers and the
processing industry, we see that the industry has less incemntive to
over-contract, since this implies having to accept the large surpluses. This
is not to say that the planning process necessarily produces the right supply
for market conditions or that one year's surplus will not be used in the
following year's price negotiations. The point is, a profit differential can
persist because of these kinds of institutional arrangements that prevent the
aormal workings of competition, and further, they allow for growers to capture
some amount of the benefits created by the new technology.

The division of the benefits between.landowners and farm entrepreneurs is
a matter for additionmal research. Large vegetable farms typically do not own
most of the land on which they farm; instead, land is leased (LeVeen, 1978).

Tomatoes must be rotated with other crops, so many farm managers will attempt
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to lease land that is in the right phase of its production cycle for tomatoes.

Thus, the question arises, who receives the benefit from the techmology, the
landowner or the entrepreneur? The preliminary evidence suggests that the
profit is divided between landowner and entrepreneur. Land rents are gene?ally
established as a percentage of the gross value of the crop; tomato land leases
for approximately 20 percent of gross value, which amounts to between $150 and
$300 per acre (Reed and Horel, 1979).. Cotton also rents for approximately the
same percentage, but since the gross value of cotton is roughly half of the
value produced by tomatoes, the rents amount to about half of the tomato rents.
This relationship is typical of other crops as well. Only crops such as
lettuce, vhich uses very little land, pay higher rents than tomatoes. Thus, it
would appear that landowners earn up to $100 per acre more for land in tomatoes
than in other substitute crops; this suggests that about half of the benefits
of the technology captured by the farm sector flows to landowners; the rest
goes to entrepreneurs who obtain contracts and who own the specialized

machinery.

Agricultural and other Labor: -

As vas discussed above, the harvester both displaced tomato pickers and
substituted a different type of occupation: sorting tomatoes on the machine.
In addition, new, higher-skilled jobs were created by the requirements of the
machinery. With the advent of the electronic sorter, many of the remaining
hand-sorting jobs were eliminated. Therefore, in agriculture, the net impact
of the harvester technology has been to eliminate jobs for seasonal workers.
However, it must be recalled that these jobs may have been lost if canning

tomato production moved to Mexico, so the true impact of the harvester is less
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sbvious. Fewer jobs in California would have been offset by a much larger
employment in Mexico, and since many of those picking in Celifornia were from
Mexico, they could have found work in Mexico had the production increased
there. Thus, only if one views the employment from the perspective of both
economies does it appear that the harvester reduced the number of jobs for
seasonal labor.

The analysis of Part V also indicated that in addition to the creation of
s fev new higher paying jobs in agriculture, the harvester also contributed to
employment in the machinery and processing sectors. However, given the nature
of the segmented labor markets, the increased employment in these activities
probably did not include those displaced in agriculture. Thus, from the
perspective of economic velfare, the harvester may have iancreased the incomes
and employment of the industrial labor force, at the expense of the unskilled
and unorganized labor force in agriculture. This point is the central thesis
of Schmitz and Seckler (1970).

Whether agricultural workers found employment to replace tomato jobs is
unknown, slthough during the same period that the harvester was being adopted,
there vasgl‘zeneral increase in the production of labor-intensive crops in
Californis, as more fruit, nut, and vegetable crops were planted. Given the
fact that the Bracero Program had ended and the overall demand for labor was
growing in other crops, it would appear like}y that displaced workers were able
to find other employment. As we have seen, the organization of agricultural
labor continued during this period as well, and real incomes rose. The real

losers thus would sppear to be those Mexicans who would have had more

agricultural employment had the harvester not been introduced.



PAGE 168

The Canners

The other major category of possible beneficiaries of the new technlogy
are the processors, wholesalers, and retailers of tomato products. For most of
these firms the benefits are likely to be relatively small, for as discussed
above, in all likelihood tomato supplies would have been maintained at about
the same price levels had production moved to Mexico. Thus, only those who had
fized capital investments in the United States, who would have lost some of the
value of these ’ist investments, and who could not have moved to take advantage
of the new market would have been economically injured by the shift of
productiog. This is snother way of stating that they were not substantially
benefitted by the introduction of the technology. Evidently, some of the firms
vith processing facilities in California wvere anxious for the introduction of
the nev harvesters, once the Bracero Program terminated, as illustrated by
their wvillingness to grant farmers higher prices at the outset. However, in
light of the subsequent formation of bargaining associations and the necessity
of having to share the benefits of the growth in tomato profits with growers
and landowners, one must speculate whether these firms would not have preferred
the shift of production to Mexico, where the likelihood of such collective
action from the producers would have been much more remote. At this time, we
can not indicate the quantitative nature of the gains to the profits of the
processors; data are not readily available and the research effort necessary to
make such a& quantification is beyond the resources of this project.

In summary, we have shown that the introduction of the tomato harvester
and related technology had important favorable economic impacts on a wide
variety of firms, if not on consumers and agricultural labor. It is therefore

not very surprising to find that with the termination of the Bracero Program,
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there vere strong pressures on the public sector to do what it could to
facilitate this nev technology. To develop the nature of these

political-economic relationships in greater detsil, we now turn to the snalysis

of the public sector.
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PART VIII

THE PUBLIC SECTOR AND THE BIAS OF TECHNOLOGICAL CHANGE

Our analysis has shown that in the case of the tomato harvester, the
public sector played a vital role in its development and diffusion. It is
clear that, for many reasons, the private sector canmot or wjll not undertake
the necessary investments for the development of new agricultural technology
and that historically, the public sector has filled this gap. From the
perspective of the theory of induced innovation, then, the role and direction
of public sector research is critical. The question is, why does the public
sector choose to develop some kinds of technologies and neglect others? Is
there a logic to this process that is akin to the logic of economic
rationality? If we can uncover the forces that shape public sector research
priorities, we will have made considerable progress in understanding the

process of induced innovation.

Introduction

The Hayami/Ruttan model posits a model of the public sector as comsisting
of a set of institutions tyat respond to the demands by the private sector.
Thus, vhen farmers recognize a kind of technological development, they go to
their local research institution, express their demands, perhaps attempt to
influence the direction of change by having funds appropriated from the
govermment to support the research, and eventually the desired innovation is

produced. The line of causation is from the interaction of relative resource
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endowments with prices and profits, which alert the private sector to potential
improvements of particular kinds of research; the private sector then either
tries to develop the new technology itself, or if it cannot, then it attempts
to influence the direction of public sector regsearch and development.
Situations in which the private sector may fail to develop a potentially
beneficial innovation are related, under this theory, to "market failures"
vhere the benefits of research may not be capable of being converted into a
sufficiently large profit to wvarrant investment, or because the riskiness of
the potenital innovation discourages private investors. Biological
innovations, which require a long period of experimentation and perhaps some
prerequiste "basic" (as opposed to "applied") research may yield high profits,
but may not produce enough benefits that any single firm can capture to warrent
its undertaking the risk.

This model of the demand for political innovation assumes that there are
no conflicts within the society over the direction of change. If there is a
conjuncture of conditions that imply a profitable new development, then it is
assumed that a "public interest" exists and is manifest in a set of political
demands; the public sector simply responds to these demands. The result is the
improvement of the overall welfare of the entire society. That is, the public
sector's sole rationality is to redress the problem of inadequate private
investment; it is not to interfere on behalf of one group or class in its
coatests with other groups or classes. Thus, this general model that underlies
the Hayami/Ruttan hypothesis is consistent with much of American social science
that presumes underlying social harmony and consensus rather than conflict.

Obviously, these implicit assumptions are untenable in the example of

California. As we have already argued, there are profound differences in
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interests of different groups and classes that have played a major role in
structuring the policy that has directed the evolution of California
agriculture. In addition to the fundamental struggle between capital and
labor, we have also seen that there have been important conflicts between
fractions of agricultural capital, as between large versus small grover; or
between processors, distributors and farmers. Moreover, machinery
manufacturers have an important concern over the direction of techmological
change, as do the producers of chemicals, fertilizers, and seed. Finally, as
ve sav in the instance of the termination of the Bracero Program, there are
regional interests within agriculture in potential conflict as well as
differences between urban (especially organized labor) and rural agricultural
interests. When all of these various conflicts are taken into account, the
model proposed by Hayami and Ruttan is seen to be inadequate in providing
insight into the course of policy formation and public agricultural research.

What is of ev;n greater significance in this analysis is not only that
underlying social conflicts have played a major role in the determination of
agricultural development, but more that this history reveals a strong bias in
the relative abilities of certain of these groups to control the policy
process. Agricultural labor has had, until very recent times, no ability to
influence the direction of policy. Likewise, small farm interests have been
systematically excluded from influencing this process. In other words, if we
are to understand the bias in technological change, we must not only understand
the underlying economic forces (e.g the need of capital to grow and its need to
control labor to do so), but also the nature of influence within the political
process whereby these economic incentives are translated into research

priorities and policies. Such an understanding cannot be very profound unless
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there is a far more sophisticated approach to the analysis of the political
process, based on a theory linking the State to the functions of economic
growvth and reproduction, for certainly the apparatus of the State does not
exist in isolation from the rest of the social and economic system.

The purpose of this section is not to develop a novel theory of the
State, but to build on the hypothesis that the State has two fundamental roles:
it must facilitate the process of capital accumulation and it must be able to
legitimate its policies of accumulation so as to provide the basis for social
stability. That is, it is assumed that in the course of promoting econmomic
growth, conflicts between capital and labor, and between fractions of capital,
will arise that threaten the stability of the overall system and its ability to
reproduce itself. It is the State's role to mediate these conflicts in such a
way that they can be resolved, without unduly altering the accumulation
process. In this sense, the State must be more than the simple representative
of the various factionl of capital, for at times its policies must be injurious
to some of these interests and favorable to labor or at least appear to be so.
(This general interpretation of the role of the State is based on a rapidly
groving literature; see for example, Gold, et. al., 1975; O0'Connor, 1973;
Castells, 1980). Using this hypothesis as a starting point, we want to examine
very briefly a few key aspects of the particular role of the Land Grant College
System with respect to the generation of research and agricultural policy. In
this analysis, we will first try to establish the mechanisms which have shaped
the overall orientation of this public instutition toward certain interests
vithin the agricultural community. Then we will suggest some of the specific
mechanisms which are at work within the research establishment that insure the

generation of research supportive of these favored interests.
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A Brief Political Economic History of the Land Grant College Complex

The Land Grant system was established under the Morrill Act of 1862; the
purpose was to establish colleges for the "tillers of the so0il". Most of the
population wvas rural in 1862, and the cost of this act was relatively small to
the Federal Government, which gave each state a grant of the public domain to
underwrite the initial development costs of the Universities. In 1887, federal

—y

funds were authorized for direct payment to each state that would establish an
agricultural experiment ttnt;on in connection with its land grant college. The
Hatch Act directed that these research stations be oriented toward solving the
problems of agriculture and of rural society. However, Hatch Act funds were of
a8 relatively small amount, and it is recognized that the Land Grant Colleges
did not have much of a direct impact on the farming practices of the U.S.
until the passage of the Smith-Lever Act of 1914, which added the extension
service to the sy;tem. The colleges were not anxious to do extemsion
activities, but they were forced into this role by the threat of a private
extension service or by the possiblity of a publicly-funded service under the
suthority of some other agency. The Land Grant Colleges thus perceived a
challenge to their territory, and agreed to add extension to their research
activities (see McConnell, 1949).

What is particularly noteworthy about the creation of the extension
service is that the impetus for it came from outside of the agricultural
community. According to McConnell, bankers and agricultural implements
manufacturers were the strongest supporters of the concept of extension, and

provided the funds to finance the political campaign that resulted in the

legislation. The motives of these nonagricultural interests in advancing this
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legislation were clear. American agriculture went through a political upheaval
in the late 19th century, as the Populist Movement swept the rural communities.
Populism was seen as a threat by those who provided farmers with their tools
and their capital, for Populism was aimed at destroying the power of the large
corporations that were emerging at the time. If there was to be stability in
agriculture, it would be necessary to bring some portion of farmers into the
mainstream economy, so as to have & solid core of interests who would, in the
future, resist political efforts to control Eastern capital.

Moreover, it was becoming increasingly clear to the farm implement
manufacturers that their business would depend upon increasing the markets for
their products. Thus, extension agents were not only supposed to provide
information that would lead to scientific management of America's agricultﬁre
(and incidently increase the demand for inputs produced outside of
agriculture), but it was also intended to create an environment conducive to
political stability. It is interesting that the leaders of the Land Grant
Colleges at first were reluctant to undertake these tasks; for them extemsion
appeared to be an unpleasant burden.

The importance of the newly formed extension service became clear almost
immediately. Agents set up small committees of progressive farmers to advise
them on important agricultural matters. Within a few years, these farmer
committees had federated themselves into a major political organization that
became known as the American Farm Bureau Federation. Extension agents were
partially paid by this private organmization, and partly by the public. Indeed,
during the 19208, unless an individual were a member of the Farm Bureau he
could not have access to the extension agent. This private usurpation of a

public enterprise helped the Farm Bureau to increase its membership
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substantially. Later, when it lost the right to prevent access to the agent,
the Farm Bureau found another device to increase membership: by taking
advantage of the laws permitting cooperatives, the Bureau established many
cooperative enterprises that sold farmers inputs at costs below those of the
rest of the private sector. To be eligible for these services, a farmer had to
‘pay dues to the Farm Bureau; hence individuals had large economic incentives to
join the organization (see Olson, 1965). However, even though the Farm Bureau
vas able to claim a membership of large numbers of small farmers, its basic
philosophy was oriented toward the largest and most progressive farmers and to
the agribusinesses that serviced farmers.

Therefore, because of the Extension Service, a powerful political
interest group was established that represented the interests of the relatively
few prosperous farmers who adopted the latest technologies, grew larger and
dominated commercial production. In the 1920's and 1930's, the Farm Bureau was
the chief political force shaping the emerging agricultural policy of tﬁe
nation. It worked in close relationship to the Experiment Statioms, providing
advisory services and helping to lobby for much needed government revenues. As
a consequence, the interests of the Farm Bureau were dominant in the research
agendas of the various state Land Grant Colleges as well as at the Department
of Agriculture.

During the New Deal years, a major threat emerged to the dominance of the
Land Grant College System, the Farm Bureau, and the Department of Agriculture
in the rural economy. President Roosevelt set up an independent agency known
as the Resettlement Administration, and directed it to deal with the profound
problems of rural poverty that were found all over the nation. In charge of

this organization was Rexford Tugwell, an urban, liberal, social planner. He
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set up a new network of agencies in rural America that identified a very
different client —- the poverty-stricken, subsistence farmer, who was, by far,
more numerous than the clients of the Farm Bureau and the Land Grant Colleges
(Baldwin, 1967). This agency was thus immediately perceived as a threat by the
traditional rural power structure, and & major political campaign was launched
to eliminate the agency. In 1937, Tugwell resigned, and the agency was placed
vithin the Department of Agriculture, where it could be more closely watched.

However, the activities of the Farm Security Administration, as it was
then called, were no less suspect, especially in California, where it set up
farmvorker camps to aid the immigrants from the Dust Bowl. These camps were
regarded by California interests as subversive, because they provided a higher
quali;y of living than was generally available, and also served as a starting
point for much of the union organizing activity that prevailed. The California
Farm Bureau was fond of describing the activities of the FSA as being inspired
by the "communists”". When World War II diverted attention away from the poor
wvhites in the fields of California, the Farm Bureau led a successful campaign
to disband the FSA, and replace it with a much more conservative institution,
the Farmer's Home Administration, whose purpose was to lend money to farmers.
In this way, the Farm Bureau was able to eliminate the only public agency to
take on the problems of the non-prosperous farmers and farm workers. The FSA
served to pacify these downtrodden groups during a period of national
emergency, but with the whites out of the fields, it could be safely
eliminated, without incurring the possibility of a major outbreak of social
instability.

Selznick (1949) provides amother very similiar example of the influence

of the Farm Bureau, in alliance with the leadership of the Land Grant College
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Complex, in shifting the progressive intentions of the Tennessee Valley
Authority toward the interests of the "local grass tops" as opposed to the
“grass roots." Here again, an agency threatened to invade the territory of the
traditional rural power structure, but whereas the FSA was eliminated for its
actions, the leadership of the TVA allowed itself to be "co-opted" by
conservative interests who were able to benefit from its policies. Hence there
vas no need to eliminate the TVA.

Conrad (1965) adds yet one more piece to the overall picture of the
methods by which powver was consolidated at the federal level of government by
this rural power structure. The New Deal cotton programs were extremely
detrimental to the sharecroppers who produced the cotton, because while they
vere required to plow up their crops, the government payments went to the
landovners, who in most cases did not share the payments with the
sharecroppers. The adverse social implications of these policies became widely
recognized as a consequence of publicity in the Eastern press; a small group of
liberal, urban bureaucrats in the Department of Agriculture, who were not
raised in the Land Grant tradition, attempted to address this problem by
challenging the local administrators of the programs to see that the payments
wvere directed to the sharecroppers. This interference in local affairs, by
"outsiders,”" led to a profound crisis within the Department of Agriculture.
Henry Wallace, regarded by many as a liberal, nevertheless was forced to
"purge" this entire cadre of Eastern liberals by the internal politics of the
sgricultural establishment. This was the last time that the farmworker, the
subsistence farmer, and the rural poor had a voice in the making of national
policy, at least until very recent times, when farmworker and small farm

interests have begun to receive a somewhat sympathetic hearing by some in
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Congress and in the USDA.

Theories of the State and the Bias of Technology

These stories asre intended to provide some insight into the forces that
shaped the orientation of those who were charged with designing, advocating,
and administering agricultural polices and research. They provide anecdotal
information that is useful irn seeing broad patterns of influence and control
over the State. In recent years, there have been attempts by political
scientists and economists to give some theoretical basis to this kind of
privatization of the public policy process. Lowi (1967), McConnell (1964),
Ferejohn (1971), Niskanen (1971), Bartlette (1973), and Olson (1965) have all
contributed to an emerging theory, which is popularly known as the theory of
the "iron triangle."

This is a theory that attempts to explain a widely observed political
domination of state policy by decentralized, yet well organized producer
groups. In this theory, the dominance of special interests, such as those
represented by the Farm Bureau, is explained in terms of relationships between
producers, politicians, bureaucrats, and consumers evolving out of rational,
self-interested behavior of social groups. The analysis begins with the
assumption that groups of individuals have incentives to invest in influencing
the policy process, just as they might take part in other ecomomic activities
vhich benefited their economic interests. Political activity becomes simply a
particular mode of economic activity. However, the incentives to organize are
subject to various constraints (particularly related to group size) so that
producer groups have the greatest incentives to form pressure groups. That is,

producer groups are smaller, and have greater perceived individual incentives
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to organize; hence they overcome the costs of collective action, and come
together in coherent political pressure groups. Issues affecting consumers,
farmworkers, or other large groups who lack both the incenitves and the
resources to undertake effective political organization, do not have the same
representation in the various legislatures, federal and state.

Legislators, the second corner of the triangle, are predisposed to the
influence of such producer groups because of their need of resources to rum
political campaigns. An organized producer group can be counted upon to
provide these resources in return for favorable legislation; the general
public, or interests with weak organizaton, are not as likely to produce the
needed resources because the benefits of a policy to any individual in these
large groups will be relatively small and will not lead to contributions.
Moreover, because the general voting public is "rationally ignorant" when it
comes to voting (i.e. there is little economic incentive for any one indivdual
to invest in finding out about a particular candidate, given the small impact
of his vote), the public is susceptible to "subsidized" information provided by
political advertising. Therefore, a politician can use resources derived from
the pressure groups to finance a media advertising campaign to convince the
general public that it should return him to office.

The susceptibility of the public to "subsidized information™ makes it
very feasible for the politician to generate a network of protective ideologies
that allow him to justify to all of his constituents his support of policies
that in fact benefit only a very few of his most powerful supporters. The
politician cannot afford to neglect his important constituents, for they will
othervise support someone else in the next election. Neither can the

politician obviously help one class or strong group to gain at the gemeral
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expense; therefore he must have some means of "mystifying" the nature of his
support for various policies.

For example, a common method of mystifying the impact of policies
detrimental to the welfare of agricultural labor is to characterize them as
necessary to keep food prices low or to encourage the sale of U.S. productions
overseas, even though the prime beneficiaries of these policies are large-scale
capital, and not the general public.

The legislative process is so organized to facilitate the development of
broad coalitions of legislative support for particular local interests. The
committee structure of decision-making allows each representative to sit on
those committees having oversight on programs of greatest importance to his
constituents. Thus, rural representatives dominate the agricultural
committees, while urban representatives dominate other committees. This tenﬁs
to predispose the decisions of the Congress to favor special interests, even
though these poltical interest groups do not have direct influence over most
Congressmembers. Log-rolling between committees allows for the formation of
the needed overall support, and thereby permits policies with narrow and
concentrated benefits (which may far outweigh the costs of these policies) to
become politically feasible.

This analysis of the iron triangle is completed by an examination of
bureaucratic behavior. Bureaucracies are needed to administer the programs of
legislators. .In delegating authority, legislators help to facilitate the
operation of the iron triangle. The agency becomes concerned about the
political implications of its programs because of its desire to grow and
prosper. Bureaucrats want job security, promotions, higher status and other

benefits associated with the growth of their agency's budget. Since the budget
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is controlled by the legislature, and since the legislature is sensitive to the
interests of the most organized political groups, the bureaucrat cannot afford
to neglect these interests. Thus, in designing the agency's program and in
administering the laws, bureaucrats have strong incentives to let the needs of
powverful political interests dominate their decisioms.

What makes this analysis of the iron triangle appealing is that it
explains how the state assists in the accumulation of capital and regulates
intra-capitalist conflicts without reference to conspiracy between the various
actors or to any comscious class behavior. Instead, these important functioms
are performed automatically, as it were, as each group pursues its own interest
a8 defined by its position within the overall structure of the system. 1In
short, "special interest” politics, as we have observed in agriculture, arises
out of the class nature of society but does not depend upon conscious class
behavior for its success.

The Limits of the Iron Triangle Analysis:

There are limits to the explanatory power of this theory, however, for it
is not a class theory and neglects important attributes of capitalist class
power, including the conscious use of this power. Obviously, large landowners
and other capitalist interests derive their political power from more than
simply low transactions costs of political organmization. And they exercise
that power in many other ways than organizing and lobbying their legislators
and friends in the bureaucracy. For example, these interests typically attempt
to define the whole political and ideological context in which the affected
agency operates, and need not continually intervene to direct its program.
Thus, through a process of socialization, individuals within the bureaucratic

system know what is appropriate and what is not appropriate — they do not even
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consider alternatives.

An excellent example of this kind of socialization can be seen in the
comments of a high level University administrator who, in discussing the
responsibility of the University for the social impacts of mechanization, is
reported to have said that the problem is "...the responsibiity of some part of
society's institutional arrangements, but not the university's. The university
can retrain unemployed aerospace engineers, but other people have to take care
of the swveepers"” (quoted in Schrag, 1978, p. 28). The university
administrators of the agricultural research program have been so conditiomed by
the past concerns to maintain an abundant and cheap source of labor for
agriculture that they do not hesitate to identify their interests with those of
large-scale capital. In sum, as long as the ideological orientation of the
University, its administrators and its researchers continues to reflect this
strong bias against the interests of agricultural labor, there need be no overt
control over research by outside interests to insure that the University
produce useful information to these interests. And because there need be no
overt control, the subtle operation of the power of large-scale capital cannot
be easily observed or documented. Ther;fore the institution can appear to be
neutral, while it pursues biased research and development programs.

However, we must be careful in using this theory of the iromn triangle,
for its underlying relationships are not static. Iron triangle relationships
have not existed throughout history; they have become strong since the New Deal
and their existence therefore is related to a particular era and stage of
development of U.S. capitalism. Moreover, the pressures and aid to the
development of these relationships came, above all, from OUTSIDE the state

(e.g. the power of private landowners, the imperitives imposed by ecomomic
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crisis, as during the Depression of the 1930's), and cannot be explained solely
by reference to the internal structure of government, as many conventional
observers imply. That is, the organization of the state into bureaucracies,
Congressional committees, local representation and the Presidency has proven
adaptable, even conducive, to the iron triangle, but these factors play no
CAUSAL role apart from their actual relation to the structure of American
capitalist society and the history of accumulation and political struggle.

These previous points can be related to some of the events we have
discussed above. For example, California agricultural interests were unable to
maintain their power to protect their labor supplies through the formal
govermment policy of the Bracero Program. Thus, while the basic political and
bureaucratic relationships wvere not altered, other forces became increasingly
important, and effected change. In this case, it was the growing power of
organized labor and the loss of support from Texas because of the successful
mechanization of cotton, that proved too strong for California interests to
overcome. Today, the growing power of organized agricultural labor and the
emergence of environmental pressure groups who have challenged the university's
(as well as the Federal Government's) priorities in its agricultural research
and development constitute a similar threat on a state level to the traditional
pover of large agribusiness over the university.

More generally, the iron triangle relationships may well be suited to a
particular era in U.S. economic development, for they helped to rationalize
and direct the competition between capitalists during a period of very rapid
growth. But in an era of limits, when the competition can no longer be
mediated with measures that ensure rapid economic growth with a sufficient

product to keep everyone, including both capital and organized labor,
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satisfied, the continued operation of these relationships may prove to be
counter-productive and obstacles to effective development and mediation of
conflict. Indeed, the stagnation of the American economic system over the past
decade may be one of the forces that has given rise to a new level of
politicization of many groups, including environmentalists and consumers, whose
nev found power is increasingly being directed at these traditional
relationships, making it difficult for business as usual (Thurow, 1980).

In recent years, wve have witnessed a paralysis of the policy process and
have seen that the political process appears less and less capable of making
creative responses to the problems posed by a new international ecomomic order,
rising energy prices, environmental degradation and social decay. Clearly,
some other form of State control is necessary if the process of capital
accumulation is to be restored on the one hand, and if there is to be a greater
social acceptance of the policies necessary to this process on the other.
Given the highly politicized enviromment, the ability of many groups, including
those hostile to capital, to gain access to the policy process, it is not at
all clear hov or whether the American State can reconcile the conflicting
demands placed upon it.

What we have observed in the case of California is the growing awareness
of the class-bias of the public institutions and the increasing difficulties of
these institutions in fulfilling their functions in an environment wherein they
do not enjoy the protection of protective myths. Anyone who would attempt to
understand the future course of agricultural technology and the public sector
must come to an understandng of these very substantial political problems

facing all of our contemporary public imnstitutionms.



PAGE 188

The University and the Bias in Technological Change

Given the above general analysis of the political forces influencing both the
legislative and administrative branches of govermment, it is mot difficult to
account for the evident bias in the policy and the research that helped to
shape the development of Califormia agriculture. Put quite simply, the
University had little choice but to provide the kind of support for the
organized agricultural interests that we have observed in the above case study.
The wealth that was created by the large landholdings, when subsidized water
and cheap labor wvere added, was used to insure a political environment
favorable to the reproduction of this system. These forces were and are
stronger at the level of the local and state government than at the federal
level, although California has been remarkably successful in obtaining
favorable federal water and agricultural policies through alliances with other
Western states (Hawley, 1966).

Influences on the University from organized agricultural interests are
directly expressed to the leadership of the institution through advisory groups
vhich they dominate, and indirectly through the legislative process, which
determines the University's budget. Ultimately, the influence of these
interests is through the budgetary process, for without their active support
the funds for agricultural research would be used for many other purposes.
Thhs, were the University to definme its client group to consist of consumers,
environmentalists and farmworkers it would find its research budget diminished
v¢ry rapidly, for these groups do not have powerful representation in the
lkgialative process. Insofar as the concerns of these groups are incorporated
ﬂnto the research agenda (and, in recent years, they have been so incorporated)

they are generally given low levels of funding but high visibility to project a
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more favorable public image. For example, after examining criticisms of the
University's failure to serve the interests of a majority of Califormia's rural
population, the University accepted the recommendation of a specially appointed
committee, and announced its intentions to increase its "people oriented"
research effort. That was in 1971, but in 1974 an analysis of the effort
indicated that the increase amounted to an addition of only 3 scientific
person-years wvhile conventional research support added over 45 years of labor
(Fisk, 1977).

An event of considerable importance in the shaping of the University's
research agenda occurred just after World War II, when the California
legislature, on the urging of the Farm Bureau, decided to appoint a committee
to make recommendations for future directions of the imstitution's research.
The Farm Bureau was particularly concerned about research in the University
that was not supportive of the efforts to introduce a large reclamation project
in the San Joaquin Valley, and was particularly angered by recent research that
wvas favorable to the interests of small farmers and farmworkers (Fisk, 1978).
The Farm Bureau labeled the research an attempt to "socialize agriculture".
The concern was that indutrial agriculture was losing its influence on the
University; a common pattern of response during such threats has been to lable
the threat as "socialist," for such terms have strong negative ideological
connotation and help to divert the attention of those in the agricultural
community (who have been conditiomed to respond adversely to the cry of
"socialism") awvay from the true meaning of the threat. 1In this case,
large-scale agricultural capital was successful in having an oversight
committee established. The Agricultural Research Study Committee was formed in

1946. 1Its membership included high ranking officials of the various related
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state agencies, including the University, members of the most important
agricultural associations, including the Farm Bureau, and members of
legislative oversight committees. Two members of the "public" were included,
the head of the Bank of America and the head of the State Federation of Labor.
The committee held hearings, obtained exhaustive lists of existing research
projects and desired research efforts. It made recommendations for
considerably increased funding levels and internal reforms to insure that the
research would be undertaken (State of California, 1946). The legislature
responded by allocating $1 million to the budget, a 25 percent increase. Ih;
Committee remained in operation, continuing to hold hearings in subsequent
years, monitoring the research effort of the University, and continuing its
efforts to increase the research budget. In 1948 it issued its last report.
It had dome its job well, for the problems that prompted the legislature to
convene it were no longer present by 1950.

Having discussed the kinds of pressures that forced the University to
recognize certain kinds of research problems and not others, we now briefly
describe some of the internal mechanisms that have been established to insure
that the individual researchers do in fact produce the desired results.
Sufficient to say that the internal reward structures of the University are
such that individual researchers have every incentive to undertake appropriate
projects, and strong disincentives to undertake unwanted research projects.

There is, first of all, an important socialization process that takes
place during the training of graduate students; this process involves showing
the individual student what kinds of research are considered worthy and what
kinds are not. Students are rewarded by how well they learn their lessonmns.

Thus, by the time they become professional researchers, they have accepted the
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basic orientation of their discipline and department. If they have not, then
they are not promoted, or tenured (Fugimoto and Fisk, 1978).'

Surveys of the motives for choosing research projects, conducted at the
University's Davis campus reveal that the major determinant for selection of
research is the availablity of funds (Fugimoto and Fisk, 1978). Academic
departments receive sufficient funds to cover salaries of permanently employed
researchers, but much of the support for the research itself, including the
costs of laboratories, research assistance, any other apparatus required, must
be obtained from other sources, wvhether from private industry of from
govermment grants. Thus, the allocation of this "soft" money plays a major
role in determining how the researchers will use their time.

One:study of this process found that Marketing Orders (which are
associations of growers, authorized by law) are permitted to tax the output of
their industry for the purpose of conducting research and carrying out
promotion. These marketing orders contribute roughly five percent of the
agricultural research budget of the University, but since these funds are
available to support the acqui;ition of needed research facilities and
assistance, they carry considerably more weight than this small sum would imply
(Fugimoto and Kopper, 1975).

There are other, less important incentives that serve to complement these
mechanisms. One of these is a positive incentive of particular importance to
agricultural engineers. If they successfully develop a machine, they can share
in the royalties that the University may earn. Another is a negative
incentive. If an individual researcher is considered an "enemy" of California
agriculture, he can be denied (through informal processes) access to data or

other needed supports for his reseach (Van Den Bosch, 1978). Some researchers



PAGE 192
have been physically threatened (Goldschmidt, 1978).

Perhaps one of the most subtle and effective means of punishment is to
deny an individual access to publish his material in academic journals.
Editors are aware of the ideological orientation of the manuscripts, and
reviewers can be chosen to insure rejection. Without sufficient publicationms,
promotions can be denied and the researcher eventually is thrown out of the
system.

In summary, it is not surprising that farmworkers received so little
attention during most of the past 100 years of the University's existence, nor
is it a surprise that wvhen the Bracero Program was threatened with termination,
University economists provided projections of economic collapse to support the
efforts to continue the program (Turner, 1965; Draper and Draper, 1968).
Finally, it hardly needs to be explained why the department of agricultural
engineering has placed so much emphasis on developing labor-saving harvest
technologies. To ﬁave done otherwise would have insured replacement of the

individual researchers or the demise of the department.
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PART IX

CONCLUSION

We can nov use the information derived from the case study developed
above to extract a set of guidelines useful to advance the development of a
theory of the political economy of techmological change in agriculture that
could be proposed as an alterantive approach to the theories of induced
innovation and of the technological treadmill. These guidelines are evidently
conditioned upon the particular case study chosen -- the mechanization of
harvesting in California canning tomatoes =-- 8o that their validity will have to
be confirmed by other studies of technological change in the context of

political economy.

dkkk

(1) A critique of the market theories of technological change -—— induced
innovation and the technological treadmill -- has been advanced for Latin
America by Pineiro, Trigo, and Fiorentino (Food Policy, August 1979), based on
the idea that market mechanisims do not operate in the Third World.
Consequently, they suggested that the process of techmological change in Latin
American agriculture needs to be understood in terms of politics]l ecopomy and
the role of the state. Owing to the highly unequal distribution of political
power in these societies, they look at the state as having minimal autonomy and
as being a captive instrument of specific interest groups in a "Balkanized"
fashion. These groups are, in turn, able to direct unilaterally the public

sector towards satisfying their particular technological demands.
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Our study of technological change in California agriculture sugggests
that the general criticism advanced by Pinero et. al. is equally valid for the
advanced countries, even if the state mechnanisms affecting California are very
different from those of Latin America. The market analysis of techmnological
change at best captures the visible epiphenomena of the underlying social
processes vhile leaving these social processes unexamined. In a sense, these
conventional theories are merely the "reduced form" expressions of a structural
model that might be employed to explain social processes and that, consequently,
need be formulated in terms of political economy.

(2) A theory of the political economy of techmological change must rest
on an analsis of copflict between social groups and classes as the most
important dynamic force in society. Technology arises out of efforts of some
groups or classes to assert control over others. This approach is in direct
contraposition to the postulate of social harmony which underlies the market
theories of technological change: in those, technological adjustments to price
signals are said to lead to fair returns to factors of production (in the sense
that each factor is rewarded according to its marginal productivity) and
competition is the process whereby inequalities of factor rewards are equalized
through reallocation of resources.

We have seen in the present case study that the conflicts betveen capital
and labor and between different fractions of capital, and the way in which these
conflicts materialize at the level of the state, are essential determinants of
the rate and bias of technologicalvchange. In the conflict between capital and
labor, the mechanization of harvesting was introduced as a means of both
controlling the labor prcess and counteracting the rise in wages resulting from
a conjuncture of growing labor scarcity (end of the Bracero Program) and rising

wages (unionization of farm workers). By pacing the rate of work of harvest
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crews, mechanization allowed the elimination of piece-rate incentives and
supervisory expenses; by substituting unskilled female labor as sorters on the
machine for semi-skilled male pickers, it also permitted access to a cheap and
docile labor pool. Under the continued pressure of unionization and higher wage
demands, the introduction of electronic sorting was able to create a substanital
reduction in labor use without compe.nsatory employment increases in other
sectors of the economy.

The conflicts among branches of capital -- growers, processors, banks, and
merchants — over the control and appropriation of the agricultural surplus and
the suprplus created by technology are also key determinants of the rate and
bias of technological change. This occurs in a context which is neither ome of
"coordination" in an agribusiness system as claimed by Goldberg, nor ome of
functional domination of industry over agriculture as conceptualized by
Friedland. A more useful approach is to understand the relations among branches
of capital in the context of conflict and decentralized adjustments. While the
mechanical harvester was thus developed and disseminated in a joint effort by
grovers, machine companies, processors, and bankers to counteract labor demands
and the‘potential loss of the tomato industry to Mexico, the techmological
changes also enhanced conflicts among these actors: the rate of displacemnt of
small by large growers was accelerated; concentration of production reinforced
the bargaining capacity of growers with processors; increased specialization of
the product raised the importance of contracting and, eventually, led to
increasing appropriation by growers of processing facilities under cooperative
arrangements.

(3) Because the state plays such an important role in the generation and
diffusion of agricultural technology, a theory of political economy of

technological change must incorporate a theory of the state. Of particular
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importance is for the theory to explain the trade-offs and complementarities
among economic and technological policies. In our case study, public policies
favorable to mechanization only came about once policies influencing the
orgaization and control of the supply of labor became inapplicable.

As we have seen above, the primary concern of the state in specialty crop
production was, until the early 1960's, the regulation of labor supply in order
to insure low wages and reliable delivery of harvest crews. This orientation of
public policy owed to the fact that conmtrol over labor was politically feasible
a8 it had a long history and a large support system in the local political
economy of California. Furthermore, this set of policies was economically
effective for agricultural labor markets could be successfully segmented from
the rest of the economy and replenished through entry of foreign migrants. By
contrast, the development of a mechanization alternative appeared as more
complex and uncertain since it required high costs, a long gestation period, and
coordination of numerous research efforts. For growers, mechanization implied
high fixed costs and hence greater risks, as well as increasing subordination to
industrial capital. For processors, it implied lower product quality and the
need for investment in different methods of handling and processing.
Mechanization thus displaced the arena of conflict from the relation of capital
and labor to conflict within the capitalist class.

(4) The theory of the state used as part of a general theory of the
political economy of technological change must explain not only the trade-offs
and complementarities between technological and economic policies, but also the
degree of relative autonomy of the state in handling the technmological
question. That is, the theory must deal with the question of the degree to which
state policy reflects the patticular'interests of certain groups or the more

general interests of the society as a whole. What can be observed from the above
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case study is that the degree of autonomy of the state regarding mechanization
is both different at different levels of government and has been increasing over
time toward greater autonomy from grower interests.

At the level of the State of California, agricultural interests appear to
have had historically a strong instrumental hold over the state apparatus. This
resulted in the capacity to orient land, water, labor, and technological
policies ery much in the favor of these interests. But these policies are
circumscribed by limits imposed by the federal system of government, and at that
level, the state has either enjoyed greater autonomy or responded instrumentally
to dominant interests beyond those of California agriculture. Thus, California
agricultural interests have been involved in a constant struggle to maintain
favorable national labor policies, without lasting success as evidenced by the
anti-Chinese Exclusion Act, the Immigration Act of 1924, and finally the loss of
the Bracero Program in 1964, The recent USDA prohibition of the use of federal
funds to support research on labor-saving mechanization is anmother indicatiom of
the limits of instrumentalist politics at the level of the Federal govermment.

The relatively greater domination of State and local government by
agribusiness however appears to be diminished by events of the past decade. The
"one-man-one-vote"” ruling of the mid-1960's reduced the power of rural
constituents and gave more power to urban interests at all levels of govermment.
Urban liberals, allied with organized labor in industry, did much erode the
power of agribusiness over rural labor in the 1960's and, now, as a result,
labor legislation has spread to agriculture. Similarly, environmentalist
interests have become increasingly powerful and promote other demands with
vhich agribusiness must deal, even at the level of California and local
politics. The recent California Agrarian Action Project suit against the

University of California's research on mechanization was fundamentally organized
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by urban groups. Thus, even where agricultural interests had their most secure
hold over the policy process, recent events indicate a break down in the power
of these special interest groups and, at least, a displacement of instrumental
dominance away from merely local agribusiness interests.

(5) A political economy of technological change needs also to incorporate
the law of uneven development. While deprived of much predictive power, this
law is useful in understanding how the dialectic of contradictions negates the
linear evolution of society. In capitalist society, in particular, where both
the generation and appropriation of surplus is based on exploitative relationms,
the contradictions implied by these relations and the reactions they engender
lead to uneven development. In our case study, we observed that techmological
change both occurred in the context of and reinforced uneven development among
crops, stages of production, producers, and regions.

Thus, we saw that in California, the responses to the labor crisis of the
early 1960's were quite varied among crops. Lettuce and citrus growers met the
crisis by reorganizing the labor process to allow for higher wages. Labor
rationalization schemes allowed them to stabilize the labor force, reduce needed
employment, and raise productivity by at least as much as wages. Continuous
employment was thus provided to a small number of highly paid workers.
Strawberry growers, by contrast, adjusted to the labor crisis by converting
farmworkers into sharecroppers. The institution of sharecropping did not serve
the usual purpose of capturing the totality of family labor, including that of
vomen and children, but instead served as an intermediary access to the
secondary labor market as the sharecroppers, in turn, recruited cheap Mexican
illegals and relatives. For other crops, like asparagus, local adjustments to
higher wages were not possible and the activities were moved to Mexico where

cheap labor was available.
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The case of canning tomatoes, like the earlier example of sugar beets,
provides an instance where higher labor costs were met through labor-saving
mechanization. The effect on labor costs resulted from both sharply reduced
labor needs and from the use of a different secondary labor force of women and
youth whose work was being deskilled and paced by the machine.

Uneven development also occurred among stages of the production process
and this had sharp implications for the structure of the labor market. Some
stages of production of specialty crops were easier to mechanize than others:
the preparation of the soil and cultural practices were mechanized early while
harvesting of tomatoes had remained manual. The result was a concentration of
labor requirements for very short periods of the production cycle and the
consequent need to rely on a highly seasonal and abundant labor force. The labor
structure of California agriculture thus became transformed into a combination
of family and corporate enterprises with a minimum number of permanent employees
to perform the mechanized and supervisory tasks and a seasonal labor force of
semi-proletarian Mexican peasants to insure the harvest. It is this sharp peak
of seasonal demand that became compromised by the termination of the Bracero
Program and for which a variety of alternmative solutions had to be devised.

We have also seen evidence of the law of uneven development at work in the
evolution of state policy toward immigrant labor. The mechanization of the
cotton harvest in the 1950's freed producers in Texas and other cotton-growing
states from dependence on the Bracero Program, and consequently, political
support for the program was gradually based on non-mechanized specialty crops.
Moreover, because specialty crop production was increasingly concentrated in
California during the 1950's and 1960's (because of changes in transportation
technology and the particular requirements of processors), most of the political

support for the Bracero Program came from only California. Without a broader
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national comstituency, the Bracero Prorgram ceased to be politically viable.

Finally, we have seen that uneven development occurred among regions and
growers. California's dominance in the canning tomato industry was reinforced by
mechanization. Tomato producing regions in the Midwvest were eclipsed by this
technological development. Within California, large growers in the southern part
of the San Joaquin Valley, whose land had been recently irrigated with heavily
subgsidized water, were in a position to make use of the new machines and were
the main beneficiaries of the technology among California growers.

(6) Since the public sector play an important role in the generation of

agricultural techmology, a theory of the political economy of techmological

change must also contain a theory of decision-making in public research
institutions and of the interactions of these institutions with both the public

and private sectors involved in technological research and development. we have
touched on several important aspects of such a theory in our own case study.

One is the nature of the external and internal control mechanisms that
bear on the definition of the activities of public research imstitutions. We
have seen that these institutions tend to respond effectively to the needs and
desires of the dominant social groups, even though they apparently enjoy a
substantial degree of autonomy. This relationship occurs partially through the
budgeting process. On the one hand, the executive and legislative branches of
govermment can make special appropriations to the University's budget in order
to put it to work on specific issues, such as agricultural mechanization in the
early 1960's. On the other hand, private donations for particular research
activities, even if in relatively small amounts, have large internal multiplier
effects since they divert the use of fixed costs by covering some of the

variable cost of research. These private interests are consequently able to
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orient the course of agricultural research to their own benefit. The other
mechanism by which this occurs is through intermal socialization rules,
promotion criteria, and the quest by researchers of personal financial gain.

Other aspects of public research that were evidenced by this case study
are the interactions between biological and mechanical research and between
public and private sectors. Thus, the University was brought into research on
tomato harvesting through its development of new varieties of tomatoes amenable
to mechanical handling. Engineering research was undertaken in order to adjust
the mechanical properties of the harvester to the specific features of the new
tomato plants. This points out that role of the public sector in agricultural
research remains essential when coordination among different branches of
research must be insured. According to our case study, the future evolution of
agricultural research would thus appear to be one where there is increasing
privatization of specialized applied research (machinery, patents on seeds),
vhere the public sector's role remains fundamental in basic research and for the
development of complex technological packages, where direct instrumental control
of agribusiness interests over State funded research is increasingly challenged
by urban-industrial groups, and where Federal control remains the instrument of
relative autonomy of the State in dealing with broader economic and political
issues.

(7) This distribution of welfare gains from mechanization of tomato
harvesting evidences the fact that the market theories of technological change
vhich limit the relevant social actors to Schumpeterian farmers and responsive
scientists are definitely insufficient. On the contrary, an adequate theory of
the politcal economy of technological change needs to incorporate a much

broader spectrum of social agents and specify the nature of their conflicts

and common interests. In this particular case study, the role of consumers in



- 204 -

the process of technological change and the benefits to them of the change were
quite irrelevant due to the relative unimportance of processed tomatoes in
consumers' budgets and their more general lack of political organization,
especially with regards to the policies affecting agriculture. By contrast,
grovers, processors, suppliers of agricultural inputs, and bankers all had
actively influenced the generation and diffusion of the innovation through their
political organizations, which took a great interest in the mechanization of
tomatoes. These fractions of capital could influence machanization policy
because they did not meet opposition from consumers or from industrial employers
(since mechanization did not threaten real wages or industrial profits) and,
because of the lack of effective union organization of agricultural workers,
they did not meet opposition from labor. Thus, when faced with the serious
political threats posed by industrial labor to the continuation of the Bracero
Program, these interests had to turn to the mechanization strategy.

In handling the labor crisis via mechanization, the barriers these
fractions of capitgl faced in the early 1960's were both overcome and recreated
under nev forms. It is also this djalectical trangsformation of barriers, and
the conseqent social and technological dyanamic that it creates, that an adequate
theory of techmological change must incorporate. Here, new contradictions are
emerging as a consequence of concentration of production and increasing
organization of growers in relation to processors; relocation of domination over
agriculture from industrial (processing) to merchant capital; increasing
dependency on energy-intensive solutions in an era of energy crisis; increasing
competition with industry for access to a minority of skilled workers; and
wveakening of labor segmentation and anti-union mechanisms of labor comtrol.
Created or reinforced by mechanization, these contradictions also set the

background for new advances in agricultural techmology.
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APPENDIX ON FARM LABOR IN CALIFORNIA

Because of the nature of the agricultural labor process, it is difficult
to measure or quantify. There are thousands of farmers who employ labor, there
are hundreds of thousands of individuals who do some amount of farm work during
the year, usually on several farms for short work periods. Many of these
farmworkers are foreign to the U.S. and are not aware of their rights; in the
past, farmworkers were the object of hostitity by the mainstream society and
hence tried to keep a low visibility. Today, many of the workers are apparently
illegally in the U.S. and are even less interested in having their presence
known. In short, even today, with all of the sophisticated survey proceedures of
the govermment, we do not have a very complete understanding of who performs
farm labor, what they are paid, how long they work, how long they remain in
agriculture, etc. It goes without saying that our understanding of the farm
labor markets of the past decades must be even less complete, given the lack of
any major effort to survey this labor force. We therefore must depend on partial
surveys, on educated guesses, on incomplete government records, on testimony,
etc. to gain an understanding of who performed the farm labor. That is the

purpose of this appendix.

The Chjinese
The first Chinese immigrants to California began arriving during the late
1840's, in response to work opportunities in the gold mines. Later they were

recruited by the railroads to help in the dangerous work of completing the
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transcontinental railroad through the Sierra Mountains. The Census of Population
indicates that by 1860 there were approximately 35,000 Chinese in California, of
which 33,000 were male. Net immigration continued to increase the size of the
population, so that by 1880 it had reached a peak of about 75,000. With the
passage of the Exclusion Act, the population began to decline and by 1900 it was
down to 46,000.

While the Chinese never amounted to more than 10 percent of the State's
population, there is considerable evidence that they contributed more than
proportionately to the agricultural labor force. The Census of 1870 found that
only 10 percent of those reporting agricultural work were Chinese, though this
estimate very likely understates their importance. During the debates over the
Chinese Exclusion Act we find references to "surveys" of the farm labor force
indicating that the Chinese provided at least 80 percent of the seasonal labor.
These studies may have confused the importance of the Chinese in some specific
labor-intensive crops with their overall contribution to the entire agricultural
system. Most believe that a reasonable estimate of the Chinmese contribution in
the 1880's was about 50 percent of the seasonal, hired labor force (Fuller,
1940, p. 131). The Chinese continued to play an important role, even after the
Exclusion Act, though by the beginning of the 20th Century, they had become a
minor part of the agricultural labor force.

The Chinese farmworkers performed the most difficult tasks that paid the
lowest wages. Thus, while there is considerable testimony that they were paid a
much lower wage that whites, at least part of this difference can be accounted
for by the kinds of jobs performed. Fuller believes that the discount in wages
vas less than 20 percent, when the nature of the work is taken into account
(Fuller, 1940, p. 121). The most important advantages of the Chinese to their

agricultural employers were that they would accept temporary and difficult work,
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perhaps at at a lower cost than what white labor would have implied, and also,
that they would accep’t much less expensive room and board. Fuller estimates that
they chinese workers cost one third less for room and board than their white

counterparts (Fuller, 1940, p. 133).

The Japanese

While we lack precise information as to the number of Japanese in
California, we know that in 1900 the Census found only 24,000 in the entire
United States. By 1909 this number had increased to well over 100,000 of which
it is estimated that about half lived in Califormnia (State of California, 1936,
p. 20). Thus, these data indicate that the immigration of Japanese workers was
substantial during the first decade of the 20th Century. Because of growing
anti-Japanese hostitility, the U.S. government was forced to negotiate a
"gentleman's agreement" with the Japanese government to stop further immigration
from Japan. In return the U.S., promised to treat Japanese in the U.S. more
fairly (Matsui, S., 1922, p. 73). This agreement effectively reduced immigration
from Japan, but Japanese immigrants from Hawaii, Mexico and Canada continued to
enter the U.S. until 1924, when the Immigration Act specifically excluded all
Japanese-born immigrants.

According to immigration records there were about 80,000 more Japanese
migrating to the U.S. than away from it between 1909 and 1924. Most of the
immigrants came from agricultural regioms in Japan and naturally gravitated
toward farming, at first as farm workers and later as farmers. The movitation
behind these immigrants in coming to the U. S. was to repay family debts
(Ichihashi, 1932, p. 67). By 1909 it is estimated that as many as 30,000
Japanese were employed as laborers in California agriculture -- this probably

represent the peak year for Japanese labor. A 1910 survey of 2,400 farms by the
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California State Bureau of Labor Statistics found that 47 percent of the hired
labor force were white, 42 percent were Japanese, 4 percent were Chinese, 3.5
percent were Mexican, and 3 percent were of other minorities (see Fuller, 1940,
pp. 158-160).

Japanese workers played particularly important roles in labor-intemsive
crops. Thus, according to another survey, by 1910, 86 percent of all labor in
berry production was Japanese, as was 54 percent of labor picking grapes, 66
percent of all labor in sugar beets, 47 percent of of vegetable pickers, and 46
percent of deciduous fruit labor (State of Califormia, 1936, p. 24). It thus is
very apparent that the Japanese had become an extremely important component of
the agricultural labor force.

Just as with the Chinese, the Japanese were initially willing to accept
lover wages in order to find employment. The U.S. Immigration Commission
reported that Japanese wages were approximately equal to those of the Chinese,
though substantially below those of the whites (Fuller, 1940, p. 165). Strong
- Japanese labor contractors were responsible for improving the wages of the
Japanese, and by 1920 it is reported that white and Japanese wages were equal,
although by this time the number of Japanese workers in the fields had been
reduced to half the number working in 1909 (Fuller, 1940, p. 166; Matsui, 1922,

P 73).

The Mexicans -- Pre-1930

California farmers had rejected the Mexican as a possible source of farm
labor on the grounds of his alleged unwillingness to work hard. The Chinese
worker had always been held up as the ideal worker, and when labor shortages
developed during World War I, California farmers went to Washington to plead for

permission to begin importing more Chinese workers. They were unsuccessful in
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their efforts, and only then did they turn to Mexican workers. Mexicans had
first been used by the railroads in the Southwest in building new roads. The
primary advantage of Mexican workers was the low wages at which they were
willing to work. In 1909, Mexicans were employed for $1.00 per day, cheaper than
the going rate of $1.25 to $1.45 paid to members of other races at that time
(Sstate of California, 1936, p. 26).

There are no reliable data on the rate of immigration of Mexicans to
California, although according to a report to the State of California, the
number of persons borm in Mexico and residing in California grew from 7,000 in
1890 to 34,000 in 1910 to 89,000 in 1920 (State of California, 1936, p. 28). By
1930, the Census of Population indicated that over 368,000 persons of Mexican
origin were living in California, making them the largest mimority group with
over 6.5 percent of the entire population. We do not know the proportion of
workers employed in California agriculture; one indicator of the rising
importance of Mexicans in agricultural labor comes from the changing ethmic
composition of the labor camps run by Califormia. In 1915, only 7 percent of all
inhabitants of these camps were Mexican. By 1930, close to 30 percent of the
inhabitants were Mexican (State of California, 1936, p. 29). During the 1930's,
Mexicans were not needed in the fields and efforts were made to send them back
home. As we shall see, after 1942 the use of Mexican labor again became

important to California.
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Post-War Labor Force

As pointed out at the outset, we lack detailed data on the composition of
the agricultural labor force, even today. At the time of the termination of the
Bracero Program in 1964, however, the State of California commissioned a
detailed survey of the labor force in order to support its claimed need of
continued Bracero labor. This survey was a systematic sample of the 1965
agricultural labor force -- this was the first year without large supplies of
Bracero labor. Because this sample represents the only detailed analysis of this
labor force, we present some of the important conclusions to illustrate the
nature and socioeconomic characteristics of the highly mechanized agricultural
system that emerged after World War II.

Table Al illustrates the important components of the labor force. As can
be seen, of the entire hired labor force, the average employment of seasonal,
temporary workers is roughly equal to the employment of permanent workers. It is
this seasonal group that is of immediate interest, since it corresponds to that
part of the labor pool with which this study has dealt. The seasonal workers can
be subdivided into a relatively small number of workers who enter agriculture
only at the peak season, in search of very temporary employment, and a larger
group that searches for employment (often unsuccessfully) most of the year. The
first group consists of students, housewives and others attempting to supplement
a family income; the second group consists of individuals who are primary wage
earners, wvhose only activity is farm labor, and who depend on their earnings for
survival. This latter group we can call the "full-time" seasonal labor force.

During the years of the Bracero Program, an important part of this
seasonal labor force was made up of contract workers from Mexico. As can be seen
from Table Al, a relatively large portion of the labor force came from this

source. However, the true importance of Bracero labor is understated in this
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table, because Bracero workers filled a very specific role in the overall labor
process. That role was to fill the peak demand for labor, which lasted only a
short period in any single crop. Therefore, if we were to look at the importance
of Braceros at the peak week, we would find that Braceros supplied roughly 85
percent of peak harvest labor imn tomatoes; 69 percent of peak labor in
strawbrries; 79 percent of peak harvest labor in lettuce; 44 percent in melons;
70 percent in lemons; and important percentages of orange, celery, sugar beet,
grape, aspargus, and cotton labor requirements in 1963 (see Table VI.1). Not
only does Table Al fail to indicate the true importance of the Bracero worker to
California agriculture, but also it gives a distorted view of the number of
workers that actually participate in the industry. That is, because the numbers
on this table refer to the average annual employment, they both miss the peak
employment and they fail to capture the importance of seasonality in the labor
process. These numbers refer to the number of jobs, not to the number of
individuals employed over the year. Because a job is arbitrarily defined as a
given number of hours of available work per month, or per year, there may be
several individuals holding that "job" which is, in fact, a series of short term
employments on several different farms, each peformed by a different person.
Thus, while the table indicates that only 30,000 foreign contract workers were
employed in California in the early 1960's, the actual number of individuals
involved was at least 100,000 workers

Further evidence of this discrepancy between the number of jobs and the
number of workers is found in the 1965 survey of the farm labor force which
found that about 742,000 individuals reported some farm employment in that year,
vhile, the total hired labor force averaged only about 225,000, with a peak
employment of 380,000 during the period of onme week. Thus 1n general there are

roughly two to three workers for each job.
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Table A2 helps to disaggregate the composition of the labor force
according to the nature of the commitment to farm work. Of the 742,000 reportng
some employment in 1965, those earning $100 or more totalled 486,700. Of this
group, 176,500 had less than three months of full employment in agriculture.
Many of these individuals with less than three months employment wanted more
work than they found. If we subtract from this number those who were students or
wvho derived more than 50 percent of their income from non-farm sources, we still
find over 56,000 who depended entirely on agriculture for income. Virtually all
of the members of this group could be comsidered underemployed, since they would
have accepted more work, had it been available.

The remaining portion of the full-time seasonal labor force consists of
those vho were employed for more than three months, but not permanently, who
depended on agricultural work for most of their income. This group totalled
roughly 271,700 in 1965 (including the 56,000 underemployed workers discussed
above).

The significance of this analysis is clear in the income data of Table
A2. The earnings of those with between three and ten months's full employment in
agriculture were $2,250 in 1965. Comparable earnings for similarly skilled
workers in the nonfarm sector averaged about $5,000 in 1965. The rural poverty
level was set at about $3,000, so by these two standards, farmworkers were very
poorly paid. The 1965 survey also provides evidence on family income, which
differs from individual earnings in that families may have more than one wage
earner. Of those families surveyed, which excluded students and housewives, who
did not head up families, 41 percent had incomes less than the $3,000 poverty
level.

Table A3 provides some information on the socioeconomic characteristics

of the farm labor force. Thus, in comparison with the nonfarm labor force,
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farmworkers are older, with over 60 percent over the age of 35, as compared with
55 percent for the nonfarm sector. Farmworkers are much less educated; median
years of education of farmworkers was 7.3 years, as compared with 12.4 years for
the rest of the state. Interestingly, the 1965 survey found that neither
literacy nor previous training in the specific job had any impact on earnings;
if skills can be equated with previous training and experience, we can conclude
that skill had little effect on farm earnings (of course, on a piece-rate basis
the more experienced workers, who can work faster, may earn more, but this is
not reflected in the wage itself). This socioeconomic data indicates the
continued dependence on minorities in California agriculture, and particularly
on foreign-born workers, even after the termination of the Bracero Program.

Finally, the 1965 survey provides a short analysis of the job histories
of the lov-income workers within the agricultural labor force. Table A4
summarizes this data for a three year period, with the following results:

Of those remaining in the California labor force, all but about 15
percent remained in agriculture after three years; another 17 percent dropped
out of the California labor force altogether.

S8econd, of those remaining in agricultural employment, roughly 55 percent
continued to remain in the low-income (less than $3,000 total earnings) sector
after three years. For most of those who improved their agricultural incomes,
the increase wvas of a marginal magnitude.

Third, very small percentages of those remaining in the active California
labor force moved into the nonfarm labor markets, and of those who did make this
transition out of agriculture, many (46 percent of the Mexican-American, and 25
percent of the whites) did not improve their earnings.

Last, those with the greatest propensity to leave agriculture were the

youngest members, and those improving their earnings the most were also the
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youngest members, especially young white workers. Generally, a larger fractiom
of the vhite workers who left farmwork found high wage employment than did
Mexican-Americans. This is consistent with the notion that minorities are more
likely to be trapped in farmwork because of barriers such as racial
discrimination.

But, even if it is difficult for most workers to leave agriculture, the
survey indicates that more than 30 percent of the initial low~income workers
were no longer engaged in agriculture after three years. This means thai just to
maintain its size, at least ten percent more wvorkers must be brought into
farmwork each year.

In summary, this evidence supports the contention that there exist
important barriers between labor markets, even between markets for unskilled
labor. Agricultural workers have been successfully partitioned into a very low
vage, low income market; escape is possible, but only a relatively few do find
higher wage employment outside of agriculture. Of those who do escape, more than
fifty percent improve their earnings; a significantly higher percent improve
their earnings than is true of the group that remained in agricultural
employment. It should be recalled that the period of this analysis, 1965 to
1968, was characterizedby increased labor organization, improving wages in
agriculture, and, presumably, better employment opportunities, given the tight
labor conditions that characterized the termination of the Bracero Program. In
other words, this should have been a period of relative prosperity for
agricultural labor; the depressed incomes and underemployment conditions are

therefore all the more profound.
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TABLE A?

Employment and Earning Characteristics of the California Pars Labor Porce, 1965

l Median Size of Percent
California labor of all Man weeks
. Description of work force category sarnings force workers contributed
dollars thousands | percent
All reported workers®’ b/ | 742,300 | 100.0 12,600 | 100.0
Less than $100 farm earnings 255,600 3.4 250 2.0
More than $100 farm earnings 1,388 486,700 65.6 12,440 98.0
All vorkers surveved (full t 1,388 486,700 100.0 12,440 100.0
Less than 3 months 510 176,575 3.3 1,007 8.1
3-10 months 2,250 198,184 40.7 5,045 40.6
More than 10 months 4,255 111,941 23.0 5,388 43.3
ull 1 t 1,472 218,200 45.8 5,037 40.5
Less than 3 months 512 78,660 36.1 4SS 9.0
3-10 months 2,350 100,840 46.2 2,760 55.0
More than 10 months 4,081 38,700 17.7 1,812 3.0
All Anglo, Pilipino, and other workers
(full emplovment)C 1,320 262,812 53.8 6,403 $0.5
Less than 3 months $00 97,587 37.1 $52 8.6
3-10 months 2,100 91,984 35.0 2,275 35.5
More than 10 months 4,365 73,241 27.9 3,575 $s.8
All students (full 1 t 443 83,300 17.1 462 3.2
Less than 3 months 430 68,970 82.8 369 79.9
| 3-10 months 1,800 13,430 16.1 51 10.4
More than 10 months 2,500 900 1.1 45 9.7
All migrant workers, intra- [ te
full 1 nt 1,624 145,000 30.0 3,404 26.8
Less than 3 months 630 37,120 25.7 257 7.5
3-10 months 2,450 90,680 62.4 2,356 69.3
More than 10 months 3,865 17,200 11.9 793 23.2
Workers with less than $1,000 Californis earnings 201,980 41.5 1,838 14.5
Mexican-American and Mexican workers' earnings 84,225 41.7 629 34.2
Anglo, Filipino, and Black workers' earnings 117,755 58.3 1,209 65.8
Workers with $5,000 end more California esrnings 36,989 7.6 1,784 14.1
Mexican-American and Mexican workers' earnings 9,500 30.0 452 25.4
Anglo, Filipino, end Black workers' earnings 27,489 70.0 1,332 74.6
Workers reporting partial gglgmt!, 372,812 76.6 1,000 8.0
Total availsble labor force (ful ve/ 486,700 | 100.0 20,140 | 100.0
Less than 3 months 66,500 13.7 $32 2.5
3-10 months 124,600 25.6 4,645 23.2
More than 10 months 295,600 60.7 14,963 74.3

(Continued on next page.)
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TABLE AZ-continued.

8/ The survey vas based upon state disasbility records. Not all workers are recorded in these records be-
cause employers may not accurately report all hired workers; nevertheless, this ia the most complete
source of information regarding the number of individuals hired (see Appendix A for a current example
of these reports).

b/ Blanks indicate no data available.

¢/ The percentages of these ethnic groups in the total labor force are as follows: Anglos, 43.7 percent;
Blacks, 3.3 percent; Filipinos, 3.4 percent; other Oriental, 2.1 percent; and American lndian, 1.3 per-
cent. Tharefore, the estimates of this group refer mainly to the Anglo fara workers.

4/ The definition of partial employment is any week worked three days or less. All but 23.6 percent of the
workers surveyed had, in addition to full employment esrnings, some smount of partisl employment, though
most of it was less than two months (only 14 percent of all workers reported more than two months of
partial employment). Rarnings from this employment are included in the median income estimates given in
the first column of the table.

e/ These estimates are based upon labor fovce participation rates, that is, the number of weeks of the year
the individual vorker reported himself in sesrch of work.

Source: Advisory Committes on Fara Labor Research, W&%. Rsport to
the Assembly Committee om Agriculture, prepared by Cheryl Petersen ril, 1969).
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TABLE A3

Socioeconomic Characteristics of the Farm Labor Force

in California, 1965

Sex Percent
‘ Male 78.1
' Fezau.c 22.0
Ethnicity Percent
Angic 43.7
Mexican-American 45.6
Black 3.3
Filipino 3.4
Other Oriental 2.1
Americen Indiasn 1.3
Age Percent
. Under 20 22.9
! 20-2¢ 12.1
‘ 25-34 16.5
35-44 19.2
45=5. 12.5
! 55-64 11.9
65 and over 5.0
Mediar age: 34 years
Education Percent
None 5.6
i Graiec:
i 1-7 32.5
8 13.0
) 9-11 16.9
12 or higher 14.6
17.3

i Still in school

. Median years of education
for those out of school:

7.3 years

Household status Percent
Head of household 42.0
Member of household

but pot head 62.4
Lives alone 15.6
Fanily size (mmber

of persons) Percent
1 3.1
2 18.4
3 12.1
& 12.5
-6 15.4
7-8 6.6
9-10 3.4
11 end more 1.5
Medisn size: 2.2 percent
Fanily wage earners Percent
1 71.0
2 23.5
3 3.1
4 or wmore 2.4
Fanily income

distribution Percent
Less than $1,000 7.5
$1,000-51,999 14.5
$2,000-52,999 18.9
$3,000-53,999 20.2
$4,000-$4,999 13.9
$5,000-55,999 9.3
$6,000-56,999 6.1
$7,000-over 9.6
Median income: $3,444

Source:

Advisory Comanittee on Farm Labor Research, The California Farm Labor Force:

the Assembly Committee on Agriculture, prepared by Cheryl Petersen (April, 1969).

A Profile, Report to
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